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9. WIKdrr v ¥y (Torftemfi =mfwt &7 Sfm o) fafiay, 1968 ¥
(1) fafma 4 & wvw oy, fewfafer fafran wr s, ade——

“4. (w) fafar R samamifes hwarl o (@) sl & g faen s aam-faaom——

forfga ot smagties afwmelt v searet & fau fremfafer feam @i, spafa—-

10 )

(%) fafea ot samgifer Temd o sa® fava A fwdd & aqg 1 smifen sfiopan oiw fem
w g —
w7 _,mm forr s o framr RIC L Tt qHY
"o 9T
1 h;— - 3 4 5 6 7 8
T A5
1. @ faymA I 1. f saeg R qaT —_ 15 — 15
a0
2. I sy 11 — 10 25
2. faw 11 3. a7 gar fawr I 25 - 25
T @ e 11 25 — 25
4. afafx | 20 —_ 20 110
wafafy II 20 — 20 |
Aafafr IIX 20 - 20 J
3 ‘I_ﬁtm;r 8, E—ﬁm 15 10 25
6. War fawr 20 10 30 55
4. wWfew fama 7. Waeq 25 25 50
8 ey I 35 - 35 85
5. ofry-fawr 9. aweyfa faamr I 20 20 40 40
6. T YA 10. 87 JUGSH 1 35 — 35 55
= IT 1I 20 — 20
arT 305 85 ) 370
faeva o
1. o fawmw (@rTeT) 1. &9 STIT Sawy 20 — 20)
2. qaiEer dxEn 10 —_— 10 45
3. fawg aA-fasmm 15 — 15 )
2. wa fawmr 1T 4. wger fawm 111 25 — 25
gy faam v 25 — 25
T faerts ¥ wifaw 30 —_ 30 200
qérert
5. 9 NET 30 —_ 30
6. TRFTL TFaT 60 -— 60 |
7. a7 WA AR et 30 —— 30 )
3, a7 fawr (11 8. AW GTEA 15 — 157
9 a9 ifer ax fafw 15 — 15 | 50
10. grarfres o fawrs 10 — 10 »
11. wsrTfr sEaor 10 -
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1 2 3 4 5 6 7 8
4. viifas fawma 12. ¥t IT 35 — 35} 45
13 a9 AN 10 —_— 10
5 fter fasrer 14, Fwafy famr II 20 20 40
15. Wrfor fasme &R #e 20 10 30 |
faee 90
16. wa% fame e fapfa 15 5 20
ferarrr
6. I IFATAT 17. & IS m 30 10 40
[ I v 30 —_ 30 70
7. qfewws 18. amAteen  faw  ar 25 — 23 25
9 qifes®r ar

o afcfeafa famr ar
I a4 g ifesm
a IS 7N ddmTN
AR qerd a1 3=q-
70 wrfor q=y

gnr 420 105 525

(@) e
T oaenl ¥ farom o SR A owdw wy omafed s fAew wa IR smafq--

5 faw vy Ay feh Ay e
o

1. [ F T T[99 A SRS w5 90 80 150
2. A1 & W qaenta fas g qug 12 8 20
3. sfrrdy @ 5 10 15
4. gawgor vyd 5 — 5
5, WYF FHEa 15 15
bt 112 93 205
aferreit T SrwTH HT &F AW 482 618 1100

fofem sire wenfire ofetsii s At & fg mgg fre ag @ ST SO TR v owne 1 @
fafaiges & |
froqur - & qfchemfT safsa, foeer s e 2 e (afefranfia safeaat £ d@faw oar) ainer fatr,
1983 & wrrew By % oF o g uwt § wrelw g dn (afcfemim safeet ayosif o)
wwnry fafaw, 1983 % wrow & of fafae oY snfrs chamslt o syl & faw fawdi o dathra
T sw fafaaw 4 & ST T WIS B TE
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[PArT IT-—SEC. 3(1)]

(n) YR ATAT F TqTH crtfhwﬁ:rﬁﬁmﬁ
™Y wmel,  aMi -
S "t
(fafraw 4 sk 5 2faq)
-1

iy g7 J[r & afareda sfweat w sfaa
e & fwu qrgm  feweor

1.9 g% § fafgy s o aden
1. qfn wwe whe o whedw

faum waw: qar €edw, TRIN, &, UK
sderaqrer ¥ avm, fv ST agfa, o fogrfes
g, quend st @R gaaferai

AT &7 qfenaT @R frema qar e

& fagmy o ST ERw & FeE a1 AR 4,
ey ; @it w1 i 9% g, SeE, S5E -
3o, TvE, fo #v spmifewt ; &g aRm, iR
WETIT F WY, EW, R f|, Ay o &
sarfag &@ e aw, agfR wfmm)

ety TE-AET TH AR IqET AgE ;AW
#fwwerm, 9% A9, Jrerantafy aEfa g amer, faawm,
sta: vqZw, T @EW, ATOH R &SREST ;g
qfwrqy, arg &1 A9, ATE FT WIANAT, AT H Al
ad, qHAT FT gEA, W AR favy F ower dia
g0 S IR AN IOT - @YW X geATYw fgraw
fordaror a2 i gaTe = QA w7 and aneer, feardy
W famrg, g o efer feardw,  fawio,
are, xn ffaw R s e §eArt Jy
aficat art g7 a1 feardy, fwin o aqrem;
smarfawr frdwe, ——awmr & fogra,  gw91
gear, uavy, frgaor amdi #r feed #R s
gfear @= Fmgrw fadam, s@mE @R SreEROY
Priam Sy, eawT afvara, faeare, Fearfed s
s Praor ST, arg ew fdao, arg T, g
waar, ary fegat wv fraa

T T AT AT #f Fwra, 99-
agEie #Y e, G w1 g 9w %
S ¥ WO GO FISET, AAAT U, S-EAY, ST
W AL, gOA- , WA HTH, X9-gET N4y,
WA-NT A AYAT, TA-EHT WEY F gfawar F
gayTon, qar gaaer W e wrafar dnd sk
qer qfW & gafgg -t AT ¥ WY gAY
SAFI FT GAge, FraTae, qfy ITE, T qIUH,
g@r ward, tNfmd s aw fams ward,  se-
womEae W sfpat TpreT o wgEe @R

mwma&rﬁmﬁmwﬁfw qer AT AT
fanm sord qafwfoar  demew 9ma, s
fafedm afcdraar #d &1 swor o, S e A
ALEAT AN BALT SATATT AT AN A eni=a |

AA-AXAT H gew gand Fuex |adr, spfa-ervero
FEA A TG g g4, fafaa s wwedl #
Y, T FT T Q1T T@AT X Ao e
228 FwAT ST MAT @ar)

worfrs qOeT-agrer adt ¥ afweerEt wii ek
fragaor ardt & gase g @fuar smd oz
TATNT TEAV | GE-HUNE FAY GE Y qvarg |

2. T weg

qra W fam w1 qmEe ;oW @ omt a)
HEAWFAC ;A F AT AT AT [T
Tor sfa on wrer wwelt (wfomr) 5 FW o amr e
F YT ST IAFT fqrver ; WA a1 e w) qrfve-
feafas feafy | wro eqelt sy dsisl fagreg ; quoif
qtei o sft T HANT smawmwATt ¥EA ere-
afedqrar, gqomar &t uafa, wgew foafassr affwvoe
fafbew mas qafor W # fear ot v, g ooy
€ w (HET-ETEw AET) ; Fo e Fo  me
(7 &aT) dronosizosCodrie feafy ey syuref
arfa

qE WX WqF W@ I &l H gy
fadgr & SUw FUR @E, ¥RY @ @A,
fodaror, smdAveerT, 08 FAAT, w9 Garg, fgad

T wag-frafan 9w, feay fafea aws
wzif ¥ RHT, sreafra-Terd, snafie war # dvew

e AT gEg AR gane-ad, fafyw, i,
qof, srifirs atedl, o dvam FW B v ag
afga a1T T F TETN T AT AT HEHF a7
FV AE, TA-HG WTRAT, T HN IUT 9T FE
w7 qvra =913 w1 Farfaer, warfacear, dooa gar
AT W qOEAT T A AT 913w, @ a7 el
e ST, ARATET, qT R T, AT A, wgeqt
et £ @dr & qafr, fowwr qare, afewr g,
drer, Sdvw Fosfaat o@te ganrs qars, frifaa agw,
waeT w=rd waw faeg ; fquf fageo, frd frmo
1 yrawgFwar, Aot fagaw #r agfa, difas, wayfas
farg fraqor w7 9WTe ; AN SUATTR-ATAIG |, T faut
9 (A7) FT GO, Y AT WA | STHR-ATGIS
ofewrear, dand # gafr, woIrRer iR wenr, aard
& qmg ;e e, durd £ rgft o
WORiROr ;  gEl g & WoETe)
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VITZE 36T TTOTTe . SramemeT

T ST m\Et =

T W4T AU qraAt w1 faafoon, g @d@t W
WAAT, WEATETY AT Arat #fET kY @IS AT AWIE
& BT W owyw AqT ufemw

STUVE  TUAT (T, IIN AATT,  FTTEAAH

WAL AT HATE FAGE, WU FqWA YT FISE,
glvggs g welr W A e aedr, i
&l ATET

3, T A [adr —

3. 9% v L. (aw e fasrw wr, fawd siara
STEAfaT W 8, AT geqraar, afelrT, Wi i
aeg BETH =AT wr foeAre,  aranfud faww Hoawl
w AfTr - SenEeRr @EE - SWIREEEdr
AT FICE; AT A 477 7 glagra s 77 f7q-am
qeF (A0 A+ g9 fa|ed ® qoud, 19 g6 @t o
qATT, GHORT wH Al fawn gar Fi T qrarTa
FT T -TalTTor AT S, TAT F K, TAIY AT
FILE {304 TN, APEF TG, A@q HIF,
wqs FifAey, werty ov 3RE AWl et § @
¥ OAQNT TAF FTIT AT Wm0 |

At Tl weg, ffeedf o s s
gt el m @y fafwor &1 owwoe, wTw s
gy, fACeRm a1 sy (wewer, fawfea, geenda)
AfrT WS, TAHTT XUTH | Ag-aeHna-fEdr qs %
art ¥ g RO g GTeT @77 AT qEwgT: 99
A frow armrA w1 osnfawy s, mfaw ang
fondit qa & at@ T fqATT ;AT MO SV AT A
ayeafs  TATEET |

ArAEAlT  d-gal § WA ST ST
ST, FUW & G T F FAerie aul, a®, fgwura
dIT Rt wTfE # ow@ga e rgEUeAw
EAT WL JHET AMEA(T GT JATT  AIGA, AT
Tradd, ATAAW  F AT FT ATCT-ATCTRASIT 1T
FEFT WEE AAW - A(ST A1 G Al

TAATY, AT ATGH — AT AR HFGH T TR
Fa fawm ¥ sy o Wew 8 wpeE ;o swEg
F gex ST F WRH ST GA G T AT F—aT(qHIA,
AT ST ORI, AAMF efer, arfod n,  guTT
49 AW QA ; ador AT snEar-awt v gaw faavm,
Wer w1siga, wE AT He Wy fraer ;o @fes
qiemd®, T ant W a7y, Fqr FONEAG,  qE,
a0 T AN TANT aged , dig , g & WA,
WA AT TR T ST qalaw, arg (@a, a,
ifas aivadT), wrmg faser , nqAwHE e

TAATY W ATAT A, AW W, ATATLEIERT FO
TEERW, HlF STy, qEary o1 favea geadar |

¥ -agfaw  ofdfeafaai-q-avewn ; g sie
[AAT TIIUTT , FE, AT enfx AT GOUT OWEE
gfpam 1T gawt (5007 e FIUEt 97 a9
gATT A% IFr fafas wwmg wvst 90 9w,
sgarrfa famrr ot gag *v ufeferfas

waT TWU, a9 & oFAeTfA A@TfE 9T I osmEAT
AT A F AAE 9T T g { q0T ORAT A7)

ST FIeR— Tfgeral, Wi & &y siqday, vEy
9T YA FIIT T OAGA , A FT AWT ;AT
geawT TfeddT FTIRT w7 TETE  Pwur-ewey
FITHRT T IMIFFIGT FT TOT ; 90 F gAST qT
AT AR FT ANrT AfTHITTE 7 eRae
AEEATN I ;AT W AAT W WAV FICHI AT
qfeaa |

A FT AU AT T AA-AA F] FAerfy
#7 srrer wrphs qutaen g afefewr ;g7 € aaefy
w7 AY-ATAT T AW AI-JOGHTT ;AT
ikar ; ad0 (eAry {1 WINF) 99 F) FqEdfq
FI S AT T AW ; goeoA (9 w7 e @
W€ ¥ FT ATAT) arodredsiA F0 gif ; qq8 o™ ;
frogga oI s s@eET ;@Y ; 9feawang;
aArg , a9 BT ATOT(Q FT AA-TAG TUANT | Iy
£y FA FIAT § ; TG F0 AL A A JIOATT
QT 9T ; FF A AAETd FT OAINW QT N, aqU7
#y fafirsz earity swary ; s siforal fa% st
i i WY B, 9T g9 w1 ONWrE ge wifoeal qw
gHIg ; WEE qifr 9x w9 ad-araa i |

73T F&Il & FHIT A IHHT ST G 377
ard ; feedl o snfR, wARa fFEl gTRE 9mR
TR, THE FA0 g9, %Y #¥ AT IO qa{t;
F HOETYT IET FORr w7 ATATL ST WETHT T A
e, fguredt ar fgamal g, gwafadr @ s
TEr A FT G FrEdrs S0 A W e

qgdT v fawra-—uEn Age & qgga AfHmer
warf Hagd, st "dT, smwir 3fe,  wnfaer
qfg, qToEmEw- dNATET, SEIT ST e |

AT ST faAra—yas & frds ; vrg o faera
B HwIAl & sngry 97 gt H faeT ;) awaar &
2} TR o3 A Fraw s fmo e fgATe . faey
weffewm,  wE 8% o g ufeaf, 4 Tivferfagi
ST AT 1 ARAAT I ANIE ETAAT 0 vqE B Frwiw

rh
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garsirfrar et agra-—fae aroare 9¢ efa,
gure afy T gure qarstfaar qur & afe #tw
gar warsttaar ; wsx qewra o ogfa ;) fAfee
FICHT & #gra  qfFody qweTe 47y, gy 5 srfaar
F1 qder arsirfAar |

A EHAT e AR fvreT—dier wrfa & o
sferaf, ACwAT TN AW KT TN ;AT & WETU
F1 qiffeeoad® & wHrd o afearer ffFr & arat,
g % WOl & afeedr & o fagre, T & g
¥ adt T NATT AT & A€y H a7 GEIR, e Arnq
% waw ¥ a9 wwI%, Srfla w0 & §dg §oaw
yETe, Wit frerA-fmeat &1 fawed, araerfaE
fa, WilE F wgA IT ONFTT AT GAFT AT |

3.2 geq gg-Il. (37 ga fa@m & wqr, IqH
g% - AT afr=reaT) - Argfen qAsta-de i
qrpfas gastas  TEW v wgfad gAdaT g
T & HEAW FT GASAT ;w4 )

wfam ot - @k fEed, gfaw g &
AT FhaR ST STERE AT T GATCHT ASAA |
Freat F1 wad , FIT FIB AT I FT08 HT GEAT
fredt & wfea o Yy dada & gaar el
wie erden fremt Y gAar ; w@ oe fafwa wad
® gaar, qark @ oo W ogawr, sawar o
arfeaes i AfwRt A1 wwET, WA AT, 9 T
£ wug-gree, g gudy awed fewrd, Ta
ST qTE A RIA-AERT NT wAg, e Frewgw
arfe st TOEW , &S WEIOA,  Argd sl
¥ owreq AT HE-NWIW A7 qlvagd, g w
qgr w1 iy arel Arsr-afafear oA & Wi
qrmA G # dard awrd qgw, Quer Ay, v
gk, qa wd @i fade, W@ R | A
wtfat, qart A qafq @ Y wwar, qard 7w,
A ww SIS T e, wErw, fasrd S I
At 7z weAr ; fAwrd wwAr e wqar PR wIA
frad s Aadr & o wwArer oY g fear,
iz OETAT, STHTA H1 STEN, IAEAT BT ATLEAT
wifrs wadaamurn fagaw, ot el &7 R,
o o maEr 7 Far  FRAT, §Y G
¥ frm oonafen vAwE @ AT TR AT FETE
FTAT, T AAAT, AR FegAT AEEA, Gelaw w@e
X @y @A § N7 AurAr gdew e wrafwm, o
mrraar 1 WAA , LTI AT AT ST Iaw! aEfy,
g ® aurd, wrdan e an qfwed, deet
< qgfr 3af faars, gdwwi w1 gwaw, feeEt o
prr, dias wEe, (T e GEE, dEw AT

fagga-sys Jaiv FvAT, 980w, wEWE FE@T,
AA-fAwrd w2, gar @3y w1 wean, e w3
TeRTTAT, FUE, A A fAaEe-gE e s,
g qME s A e gfaea, Deden @
Tl AIFY, W ¥gw FAr frEw gfaw gEsAA-
qfeerar fRed, =g qamw, <o oFdE, W
AT T, TeATEHT A@IW, FO F@AT AT AW,
7t qgq faww wael FT FfET gASaT, FoTal
BTN A ITEfAE AATT W FFIAT AT
gaTL AT wiwrerl § W W, aq gl w0
I AW, TEATAT-HEATHAT, TICAHT T SAIARTFAT
frerd F2T1 e awrd AT, mEFfaw gastaT & faend
FIAT, FAX gAt~T Fr (€ wr, ooy fAdam,
gl w1 feavtar  wefew TAeiew w7 feawar,
afrrfaa wost &1 BIUaT [ Fe-9ie A1, I
F 394W1 ; wafwar, (799 s1a, duduw £ for-
IAT) |

4. aR-Afafe

4.1 e qu- aFw AT ga F W9 ST
ITRT G®N ; UFT A g F afwmami w1 A19-
ITHE WA HX ITH GX AT ¥ AT &7 I,
I # oo wo fafwe ggsvw, gt fafawior
HI ITAM, NeFF I 7 e wfemgan, A
famgall sraby sreged ST wer favy w3 i @71 w7
fargsll 9% ATY, FEATY, AET TNC T Gt HY
HATTI AT F WY, BTA B ARTE -FAE AT FT
ATAERAT SR wAT aFfy, wrA-wfawa wv arfoat

I wM-FTE AT & IEW WY F Ay fag
fadw, sg Arg & fav gy fafae gowew, ST
fafrator st sifes waar, @re # afe & =0

et Y {wer Fv arg FEmgRend fr w7 qwane,
forer Yy @terd arfr o

gz from oo qe g AW, g8 F AAER
drm mg (ereeneiefo®) st FEme el
¥y wEarE anfr & ATENH ¥ STYGA T ONTRRE, HIFTT
¥ wmwad & fav fyfws qw, aaat & @fes
SREITE FT AUA GIFTONT WIAT HAT YT ALY,
N(TE g CATE WEEY, e &7 argad (e
yrqa arffyar sgaa o1 @, wTaaAt ¥ AT O
gfedi w0 s, wf@aw war o oeiv o W
FFEET A SFATE BT STUN F §T w9 FY wwrgat
gz frqu ag geAt & fAu swwa & wwAw Ay
%o aIIT'{o 11 0 gfEar
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HTCY BT AU graTer 7

ol

AL AT AT T APEAT— ARFAT FAT HTAT
%, amman %1 fafeea afort sagTomd, A, e AT
FaE F AT w AR ¥ AT F ATEIL AR W
T 3w o fafwer fraly v 9TRT aTE AT
s wfaal e artnat feeft ae & s fafver
YFX & TR JOENE AT, WR M IFY,
A wrf I FT AEHAT AT FARAT FIE |

AT AN A AATOT-—S JA AT AHFAA,
afedrt ¥ i a@q T §, AuT ¥ qrEEE A
Al & quemw & wnaneli 97 9% SRS T d
A oF gt fom o Afiw TF T g BT AW @A
T IO w0 w1 Aram an el o amy ;9%
At dE aw fom o oafiw ww Wl 7 % fay
AT qAfy ;A

Tat N yfg—afg & fafas www, s, sard
ara wenferdy R e W oafg arfaw eR amer
ast wy Ffy o sEgror w & qafa qEv e,
g5 famoram X SEex fuw ¥ Auw AfE ;T
2 afg w1 srrrw o o Tifd s wF W ¢ eaw
AT & AfFEl & wrel & A, Waw afg e
aeit & fog 1fa =% & uwo wo amfo AT Hio wo
afo srfwererur; dAefl & wr@gT oY AR afeadvee
Tl & A Haw SERROTY WM, AR, T
AT, & |

yas arefimt SR gate mww E9¥ AT
AT QIR #Y HTAEEAT,  STASE |qUSEy &
WEIT, WO ST oy qgfrmi A aew S
T gef &1 yrafad W i greaET (arafas =
¥ wE gd feu frAr) &1 gwdw gumdar qde,
g greforgt

4,2 v 7@ Ll—m arfewd it saei &
AT —-q AT A TNy SAETE T84T ATATHT
e ifwereror smafer geq, s el syt
W # arafa v gufe aww A oW (Iw
Ik anfx), waftz wmsq &1 AT WEEER Qe
7 faeiawr, W H AT fraers faran Qories, Treseer
# weE TEdy, aravg faEeor et e faawo
WO ®7 T qer sy faemer e
oferEr ot AgF-avqe oftoar ewd @
v gifrar wwfte wewm T @ ek
e frwaw ewfremw gfrwd agAr afrmn
s At qfonat & ggrdwr ; weqel §) sifoe
qfGroT 1 gaemeds sera as fow o feen &t
IO AY-TER GAA; TATHY AT CATEY W ATEHT
fyed s o A JAOAT FIY AT g off
¥ o ogfa ¥ smwi gm-reay @fE @R sw
oA, € e Ao g, FAHETU (AR

i gifdw™ e womem a@fa W & 5 oo o
fo THo FT WIHT AR AIT a4T ITHFT IOATT; fAwax
arferdr @i qitgor e enfE |

3 faefrat aparor, aFeTvr & AT ; GFEr F FesmET
& qr § fafoeg ; oee et ¥ feser s afaw
a9 fafresT

wiem & feme—feomed A awmg s &
TE AT ¥ W 9T AT X BT BT N e
FY offwsr ; aw aFew F fag sfyaw safas feords
araren sfafes Ay e sfafve s
T ; wafer swaferg 7q7 &1, e swafors
wF AT, & war ¥ ST TR AT #4% Frar Strar 8
(de&g #)

FRAT F AT FT AEFAT - FAY ATATT AT
ot | FHE AT & AT (9qWaT e
Imug arcfort arfs w1 IwE) )

e 9fg F uEHe

qfg # grow T gfg A afomar ;. @y qfy e
ag-afg; afe 7 s 7 ¥ I w ;) et
aEfer ; Io aRhEi—gwE & W gwmm/
e ALy w7 S ; weAar  sefEor ot
g wr wEERs; WA grefar; @ afhag
WE qfwdl # ST ; WS AN AT ;A
we qwr &y faefer whwwr )

o Foa s (SaorT, it sy ety
F1 ITA)  H ooyl wyfred, Faw @@w ¥

4. 3 g ga-— 111 &= famm & g g ae-
diF guren (Sl dgfw fEw g ©e)-
I MR SRWEE; §ATE ISR AAT N w3,
F¥E FIAL, ITH! GATE TIEUTH & FHC A0, gar§
FEY F AT 9T AT FAT; wrE wEr fEedr arafer
day o fafria arme & #F fosw gt g
frell wve w0 & sy fawaraw;  afqqanf fwr,
wrern ® fafeaadt g & freamT; g § (AT
AR 9T ZATE WREWTE F1 A ey afwwor
Tt faq o Wi @ e g ahEnfeT wrE 3 fad
fafgr sedt #Y sftorforard @or § (¥ s )
IITE AT & T wfawiet - I awE, I9gifia
st gfefamd

Hifes awma—fagen & fafywaet e @
wfm gand sl # et faf—faie
wer fargell w1 wgiemm 9SEA TW AT SUEd
&5 m qHfaa o gt wiEnts 1 fAafasr e,
HEMTR 97 q@ef w1 Afwee T ogEw ; d99
o¥i F1 fafr ot ok ST Swwwr ;G
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A5 aAH AT JFAT q0F QOO, Foq ST O
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arafza ez fafa gro wetea, arafes arafasi
F gn s qA TwAqT , B2 dAw awet ar e
Tafaul IIETME WA, T W€, ®ENE A,
gy arnfow Mt 97 e

| gard wEt fadwT ¥ guam w<E feet AT ade
F1 frad feavd o

5. @ ~faar

5.1, 991 97 1 (faara) —ssaraar, -,
aeq fastrel A maET WEEew, Qe UF A & €9 H
gad Igua & a2 § gfrew

qeft &1 T o=

eqrarEly  fawe A s-angfa  fm-and e,
qoF & addiy Aat A fasefa w1 arst

qft & st w1 FAfiRen N 77 fawre ¥ gTw
ager | WgW W7 @fta-addw spw @R ufte age,
szl & aftw @R dueT, Wifer afaerct & arem
¥ miFs #7 TgATT ; AFEEIY T qITETL Hged-
quf gfAwr, AHE TFE T AHTCNRL, qE@E
7o, woarAta A

-3artrE 0¥ T A IR wqAwfan afw-
srfFaat |

o wqEl A1 aiiFE-aate fegra ; awAriTg
qafiai ; SIT0F ®TH TYFFT NA-TET FT A AT ;
IR AATAET A, W F O |

saqaan e gar fw wg-fafe wget & gt
dazs ; gqawan (et AT 3EE 017 faetaeTr
frfara Tt & e wafgss qar, {ar afva; s

NN =
frgr o ST gaermgst @ nee ;@i v W~

dmrfrt da-amEl & ma wEHEY |

5.2. %7 9q 11 (arfe ) -afrs-atst & aifw
HWAEAT | FERET wEey] wfea)

AGET-TIE AGR , aoedn wgar ;  aalare
HEM |

SrareR  Srxort A g
wreT g q-Forfaw wrafag

6. AT [EWT——

6.1 e aq I (fagrea)-sevramr-apar & afcrr
AT qar fraas qror -qrgr d@ier ; oqar o9 €T
77 faarT & fadg wwd W ogw | qEr @neaae &
gftsfr  #aew ; war ¥ wyes  afas | wa
afesaferraar afregfant 1 aforar-gar afved e
&1 fasre, qan e wrent st qa favsar afeois
®1 yura-wfaus frfire war ofF=gferr #m farm

qar & qunsr-dtfos quwed-nar e e gw
aresr frawor ; waEr 99 ; qA qeem, qar Ay
wrarafaw oy drem, gawi ¥ gmaa fafeag
SV FEET T ; GNOF aqeal U IUSEHAT ; SHEre-
- TAE T OATEEA (Y A TR AU AT
g ; TOF qRCOrHT HOCIOpe wy wiweT ; Sl &
affew # wawqe F oafeer

qar wAAT AR IWFT (- A GIAT &
SER, AT FAG & NHTX, TET WG )

wrdlT TaT & FE-qiy-amo-sfamd dmE oY
e gmaEw § Qwwi @ qfawn, g 9v qmw geE
F gEErd aam

qAT GAAT {AEFA IR AT H FAXO-FET
SARAT ETET THAM AT AT SOOI 5 T -
Hypl &7 ITAAAT ; HAT TETAT F H YA AT FAL,
9 qErgf & gTq AT T AW |

fady waT ®T AT AA KT GEIT ;  SEEw
surrfaq qar &1 gurT TR SR Hres ofret & s ferer
I FT GAR

g WA ST T el e gy fagui & gee-
A7 AT FT FTY

6.2. WG qa 11 (il ) —seiemnAr ¥ fav-
Faur & o war wwAl w7 9B AT, qEr diny
mf oEgre ; qa w gifas farerrw gansmdar #r
qATITO ; QAT SfEAF 9Nd FowgEIN ; AT ¥
AT FERIRE S MEfd w1 ey yar &
eqT A I GXETT HT dATTIT )
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7.1. W&T 9@ 1 (fagra) —a@v o da Sarar-
gfevram, s qfn S yafrd gy,
wreafas, Wi, e oAt oot gefrfradt wFerr
wa ¥ wratey w1 #rd ; qdww w4 F fggrea)
wderw # wfout-gadt o wfewwew e st
T frat ; aw fromr ¥ e &7 T

gurar-afovray, freas sw ; dWmT &7 smiwae ;
TH w58 THIY §) wawsay, qui fawl] afqg
A qEares fury ; At wr qarT sk ey dmy
7% qETTOTET FAATAT STAT S | WOAAA Y Averfar
qS-HeqTEAT, afevramy, a9 fgaer sw #F gvefer
yzd & JT W, ®g fawg; WIQ § Arfaer wwTae v
gfFdIT 182431 1905 Fr W ; WAfwIlF( A9f(-
FYO ST ITEY ATHIAS WNOAE ST eqensfie
arafug-aT wmafew ; wafaa o= At $F g
fag o ? wiafem oew, frdt Arafew w5 forrsar
gt Iuv frwm w10 gqar e 7 agfaat, @ a7
o &y feqfqy ®7 gar QAT ; @grear @1T 99T
frequ ; TarewET w7 1, TETE VET TITX ATe)
T FHTRAT ; TR AYC ATHIT IATT ——qIT AT |

gl & ATIRIT ANWA &7 wHTRAT wE, W}
qrax T "IT SI GI0AT wew TE #IR 99T ;
@A ST AT TENT BT, B wAew Ay gl
#Ye grare pfn g st s s ;) T
WA AT AR @R FTOHRAT ;o AT} T
qrEe SR FRIASH ; owwel qf ux Tarel wr
o wfaa AT e g R g EeT T F9AY qee
quT FEaT ® gt & q9 i) 9% 7% w9
¥ ITE | A KT FH KIATTAS  @atati § Avdy
wE gfedt ;T SEET 1 WATHG FHIAT |

s gder fearen @y W sftafhg daray
FT IUIFIAT WAAW GANT T®T AN effawr femgmn
(sRdz) ; @ w1 ardram R Wi g oy
FT 4T WAL F1 PALATFT ; omaTe T@r ; wAWO
ar Farar e dfyw freamm & afegar ;) fadg
dfaw faeamm o fafws s & SEwt A vy,
gl T Iute af w1 afaq faeara | Hier qew
THA W S @Y AOET AT TR Y g,
wAgT Y agfa; 3L aF #7 & a7 grET av-
FIO ; TEAAAE F qAN AT @ AT, wiT
14 Foq, ¥ arada widE & 9= faqg e
darar  STTET WA Erd WA AR v oW o
b = wEwT o

Y 7w e fawfaT Swor;  faei

FrTa ; g%t frafo ger q@erer afeat & o
132 GI/33

T g7 ; TEEATA FEEATT o g fagEra e
ST WAy ; Qi AfRw fepma e g
A AR FAFT AT | HAAT ATEAAT JrAaa-aw
wi arafdes qAqT ; qraw frgare 8RR gEw qf-
Tqq qEIfEarAr @7 apafEEaar [Ws g§ A1 99
AT THAET TETC ; w7 TR T-ITE FTIN ;Y
FUTT | e AT I yEaage,  fafeo
wfasge, T Twwr a7 wgfmal ; d@x R gd =%
AT RAT gAY ¥ JAA-IWAT JUUSAT, T T
TEF-TET F W0 S, gledl & atw WX 9%
®W FA ¥ Iwg ; oigEad & @R g owwaw
otw¥l F q% FA wiafiF o TgE O gT A7
fase ; gadiar ot gferoras wr q@fmt ; srde &
gafmat @ETiaT gaga  ga, B0 SO TATTE, HHTI
R w17, Tt FR3WE Mo 1) THFAT AR qia
afedt R g wrdg &R sfusem gror fagew
e guearo-gnA faeg A7 fafasta g3 #1 aar sma
freft d@ =6 & 0F Ta7 H7 W4T qfq HIET; Qg
urq faegrg oY STET €HIRT FIET |

AHIT W T GIAT-ITH-FATH 7 o, U3, feaedt-
AT AT 1A SR AAT ATLTOL FI7eT, Hegrer {1 erfw
faeare’ W e gy FY gafoat faferw ;) sfawes
e A feafa-fauio, fy-faeg fams ok s@wr gw-
aifgwr, airan @ gfe qar agw & age ; fa-
farg wwenT o IWET I ; WA e q Ffe &
ol in 2qad & wra AR grfral, gevaqr

quaE-SEaT, afeneT @R &w, §Wae g8,
fiafaofe ot FHEEET qAAA, AHT g5 I qA AT
qAAIR ; TREAT TS TAT AT FATIAEL ae o
T, AT & wm e W17 TAYE | SAATHTH A=
AT, STATaT e g, wrRfur ) gefart gea
R s avqawa o fafew T g soreew
Foafr wam FATE A Uw wvd & wfwwer | wory
T I |

fteit w gaorar —frat &) @EEm T@r ¥ -
dz gfedi grer afudedr Bres feoqor, wea qife, stwa
Fifr worads st fareras frae ) faiort § ands & favrorr
% o SR gEAfEET e A R AT |

et @ wigal &, S afadT iR o g
BreT FEAT-—HTRet T Sfqat A SLEu, FEHT
W7 g ARG F1 9T o7 WIET FRTAr A
qreft mw%mrmﬂmr GUSIE FIT BIETATE 17 |

7.9, TR G 11 (STHITR ) ~—3TET JTHII AT
¥ grinr ; sereRed  fagft ot defrT A

o1 Fimlor, WAl q5T ;A EET AEAU  JOEm,
feefy @ FT TG AEANRE WF AT, AT
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I wfvqd & a1 ; frofla wrarg st fadieeme ;
qaar o wrrg wAsm yfyedy e, afedt w1
AT N faaqwwr ; WA A wwAw A A7 FLR
wdaw A wfraw &y g1 ; f3 o fa-fasg qweaTd )
dal ' Qrrgdy  cdAEEe mafae w it
AT IE T R BIET FUAT-HA FEOG AR
dEE |

8 a7 gfifaadr

faafor  wmoftqreene wAwr  gffecer, s,
JmAn W g, wrfoee wege, 7 A\ armE-ag-
gy fuzd), fufvmin ogfe, st € st awi &
AT, ATHE STHTT, AT, a9 W GEAT-EHE AR
W) i3, qHleay 77 AT Y IR HIT
g ITAN, AA KT wgAN;  IRee-gaw  qOTEE,
ST OB I IIAN-AHT; ARq-AfTHTEY,  SHETY,
Torgd, frsw oy @aTar, gEvenT e Y
gz fovrd ¥ SEdY sdfwe wrar, wReqw AW
Wz wfe, wedr wwe ¥ wlward ma; SR
Tt feuor, Fftz w1 qvd Taorm W dETesd
W R dHT F et R SOF aema: i
4Rl ®Y w™AT; gafeq @Fe FReswd fagry
"I AW, @ERe s & 2% &) o owgmd & g
TaTgq ®y erafvater, E-wgfiE, afeurd (favew) afaa
SRR (wotetad) wgh W), fewtd @i WX 9%
WY Rigad e wafw, ofeasan (fefafon)-
TAT AT At cereRy T oawa, IAF A,
wayq W1 E % K1 agiadt @aedi w s,
q FY agfa, a3 ww1e, @, mE HR fraz
F@AT; TATW THI-AIG  guredr  FFE K 0,
Foz T Afaq | SAR T, AT AFEN HIL G
g W7 §3 F@ ®Tygfasd, g5 v a9 e
FYT WIFATT Aqwar |

aaq faofo-fedt a9-mam o av-amare awdll 3
fad Togd FT 999, WA qqT FEAM;  Fid TQh
TR, FEHAA H HRO I qrHETiRT, Ao,
g & ¥ @37 #0 A qfq F1 qaard, faark
gIT e gaw o7 o ww; s diw AeaT 8T
Wrers, Foile @eav F1 qrery Wea & faa 7 A
= A agas T G F ugd niEa i gar w3
e qfa ¥ AV @ goar gfafem 2w A oag-
fagt wam frwfor &1 faegre @ridi &0 oA, gdf
sfemd w; fm#® & faxg  araofroi, @ O
wfwrm®, Sfugeaarardt F @, oIy FOHr YT
wr gear & & &1 s ww, mw, €y faif
dto oo wTEo WW&W‘%W‘[WF‘{WW&
W ugfeat € faamd ¥ durged wE,  wfEw
e wfrm duw & g sme, P 9w g

agT &R, uw AT 2 ST o Had F mm o
yhaese, fafwmr swe & fawe§ Sardy wr Gt
@ig-faarg  (srez); "ti--faer s afeos
AT Fws WA W gei ww & faard ot g
facdz; fad, gtaw o wroal, fadf o aeee
F qErT WM Fewr Ginfor; e o |lo weael &
yaee &0 feafr, @Al § wgoEl &1 ggaw o)
IHFL A wrt ¥ qw, gl e &ew
& fagre;

wff{—ane wam & fagrar; el & @y
TET; W FT OGYRITT, qE-eEAT T Swree
aEt F wE A owrE M@ ¥ QR qEe; IR
drew, v # & anm, BA-IAR  wEICAng AR
JoEt o, @ BA-uFe, gL 41 (wdlw) et
ATEC &0 O, ; B9 ¥ A, BT gt wlfaaei w0
ey At faaforam qfw st faewr s acmre
®d, FUd wd S AgwEAre wd, AfeEr el e
Yo Wro WA, TAT & HTALO-T. T WTAAT; AW T(RAT
¥ WA TN, GATGIATET TME GTAAC; WA T
TMEAAL, o #Yo ATEo T THEM WEL  TIEAT,
T aEr, B few (edfr) aew, @ eRed,
wo-gTE AT aganAl w1 oWk, fAzEr wr e gew
®OGW; TES W G, AW AT AFE W,
T @R fasfer, amemaar gayw § @9 T 3@
TART T AT AT HHE;

firfen-wtme Arml, IR IHTCRITRTT HIT ST S
FEETAT T aATS faegare; fat wieare At st dve ot
ST AT FAE, Ay e faefwan, g awd,
e, e T =Swrt @ ag s fashe,
AT e, drfami-adr difrEr & g, @ gl
g, gen Ay, @ www faeveig @ adwdty
afgat, @fwmi £ feafe o o s vy &
v R fmfar e feafa, smr s & wawt
& fod srgmmw AW oY SRS AHGT TS
fameft war, gan “fga gem o g ¥eg; Afea
Harew-s+F faaws, W wHdY o9 wIF, 9rh-
aq-3ud from o wmaem v, ol fd,
fafadmw wT Ay AT WA ¥ frR@ AT F fAv
gfeear X goq quT AT ofvHT F faw, wmeTOw
W & o @l afwr fatta swn, g
®T araw, gHl @aww WY MWy KT SRR, wwl
&1 fagermw an gew IT—_fEdr B wFw % A,
qfeeRg sitT FA¢ Tyt w1 owEaaT gfEad #ix
fagfa o sergae-ge =1 fafy, www @ s,
T @ [watear® sty R4 W™ W R,
o AWdn g 1R 6T wEEr Sfrea,
TG 9%yl F I WA qTIw AT wEqor
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LqA-gaRT afoAgT, Ao Tno 1T THo UFo Tl
qry, AT % 0 TE mEArdr T wEpET R
Aaeal fIA7 WTe W AW FTH AW HE AT F
HIH |

mdif@d—aTo ®io Wie FlEdt wEA(T WX
qfegrer, wegl q4r agWrst ¥ wawdl &0 feafq,
qadt ot diq; W OF @ F oamE wer g
v gk feomew, 4 famcd § dwm; fEqrd av ga-
fawr &, T AT ¥ gz Wy D4 F R GULH
BA-HA A THE K Whgt § WD F S
T W festral fafaw s & F-swes qRa
wa, afgg fFdfr 2@ waa T w1, JFo oy e
feat wat &7 wEFRR JWIT T, Fro THo THo
TS TEYE WgRy 3% fr v mgdrd % axfEa
W qaeEdt fAdfea w5y g7 FT N SeEea%
F AT |

9. gFTeqfe fawme

9-1. o7 97 1 (fagra)-gaw fama srfwer—
Ffwwr wear, wifowr zew @ Gifss @ wE@m-
fie waew; afes st 9w, fifwsr fafa; wriw
fafe ®1 qfg = @ , Fwiaes st @@t
Ty, MEA TaraY o, 997 T A, @i, fgee,
Ader Wiz wewr faaqr, Fas adt eiv wdi
F faasiladl safend FaF AT FaF o,
SFREAC DICAIRITAT, GATFTERT, Fg=A AT qiq-
Arg AT & WAL IF-fadET o dief s arga-
qft g F UH-OF 9aEIm wigd, aE w0 wdis
T, st w0 s @@ gt w1 whT <"
fadist adi 41 werd ¥ A@tfte 3fg wra % faga,
qams, T3t ®T gawar Qv oafa F oSH G oAwEc

i fwur faam-sa se mfya @awt s
faay- At as F AR F Wragw fqge  aeieET
gawi Prafafy s wge adeasy iR spEewl 5
warfad w7 ary o 3 fafrafaa #3 s arew;
gETH geemu I4 ywiiga &F g Bearfaty sy
FITG, AT OFT ATALH W AU wa,  wAfgredE
qqT # A7 Arggtad fad@a v et grer gmar
W, 790 gfawr, graw & fadin g, @y oA,
gl AT ATAE AAEET DT gEmas fEHAr gt
gatlad w@ are frafear gad 3fg e wgem,
swn Faefaw, adafer o7 afew, qren, gqefa
dugm ¥ fag seEFw (waA owwo @ oqA) o A
TEAl W GOl F oS9AM ¥ & § @
AW |

9-2. wered [ (MR ) —argfae  fanr-
tar wgdl, ww, oafy arfr s geeafnr dx o

IEEN Qe qel Foefw gaEr T wewl F oy,
woi g O ST Qe adeIdid e, I
fararq g wH-I3%F AR, WA o7 Ala, A,
T AT ¥ guraew gt w1 frato, saw faard-
qF R el & WQT (AT 9N #0 WAT THAT
o qfg  (vaq eqrd) foard wdd aqeafas
Aot @ dygw o gaer afceaw

10. Suyatfaar

10-1. 99797 | (93 90T —afvarer Io# dia
AT weaTgAl WA H A qAW F1 fasra-srgEar
fagra sfweor gatar s fafalar @@ @
&1 fagrg gfFar gway, awnfE w2 aamr 1 g
F MR & SAEr SR, AT A a AW,
WE AT qEAT AT 1T AEA, FEAT ITAN /R
Gd w1 feAr (frad s gF gg {@ie) FrewT
firger oir & - wta wlew, wral w1 wer arfs ; agw
yirg qfvaga, hfen, @fen farg ¥ &rad @
s R @ @ awy fafas gwe § oW #@ie
gomas agRyer frw gar afwagy, feam gro @2l
TEr @R gk A, faqoa s faww, wwe
qAFET ¥ fEUY ITET ATRT, @5 AV AW, w7-
wfad dwoe AT wEw | oAfaw F1 qogd W
TAN FT g, AHYT, WLZ AN KT AT,
fatam deg sk Ivar wvgs, fafam ewm,
mqra fafwew a¢ wwi & faq ama |nors, apt
qraar |, wifrE daew e wwraw frawor, wd weaga
W A A W IEFT ITAA, WS AM H
gRAT 9 i T F odEE FAw FoAw )
gifaF-amd R gra ¥ W #r SR,
i qeqqq ugfaui AT AreAr (TATC aEEr) &
faem 74 gam)

10-2. sudag I seqrdan,  ofedqr  swredr
qEEr T famr wWiId ¥ q9 IWE AT INET
dm AT yrAe FuT eNAfE ord smaear W wgww
TR AwEr ¥ fas Fg SARy 1 a9, wRET
T GAT ErEAT IIA & fYE HGAI  HIRAT
Io A ara Al F &dr 7 axfagr wre, wia@ T
dg-mrq & fafe aor oitT 9% Sl atq— afe &7
feeq Iaer wiftr @, fedtga o goaw,  a@w
GAAT, A9 ¢ AAQ R gewT faqem, Gf v agfy
FTarE, WEEH T AT FAANT FrOTaNd AH—ATAINA A
frgpran & agfaat , arfufses wger & aroeite daqEa
o W gas0 @dr aar fasgy w0 ogfaat

faoga—adl & W B A Age
frdgd A% GaEw, STaerer gl o oo w7 9y far

iR ¥Mwa e Afwa frs—arfafsas v,
am st sifaaRfes o gaFr sfos W, we-
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qof wiEt et o sifaarifomt & frepres  ®T
qafaar, ME w1 TEEFT, HOHTor AR S wuarTor |
LI (R

FA ¥ AT FHEA(q WEEH |THAT I (RS-
gur, NEETT guEery Sl WMOETIYT, HEATH THE |

stufo, fau T Fiaww A7 ¥ JUAH HEA-
ot sitafumr, &7 @ seepor T JorFr F
qefw; faa e et

graata, fidere ww el waE-we S wer
AR THEFIT HiT AN # qgia

T W RWE—HE & Fme & (it &
fag s fafasr TR & wEe; o%@ & FOA F
qR & W

fafrw g dg TV BT WO ATHAT I
qEfl T W A |

R IRTE-—aATE AT AW [Www AR qu; fafay
IaE T gt am efR

gfst  gory
2. WY A4 H rT
1. WA ¥ AR asaaT R SAWRAT T

1.1 FrewrET S — g S0 & @ TR
e aq § auwafa gaT @ o) '« |radr | 8w
fasm weaTae—aAT faweor, gz fawerew dgw afy,
THAT ATE T QTR | TGIMAT; Fre€ qaeqfa fawr
war afeesferr o gemr i |

1.2 ¥, 9w AR fERTH AW W e or—

YAl T, TA-HWL, Wy, w7 fawm, @gw
iy IR | AT —AG ward, afar,  Feeae
U, AT ¥ SHIC A Hiew Fweafy fasmer

1.3 AR WO g s qriefeafas
AR AT wsaAT WEfAE AR Fhaw (e, dw-
W, IS AT AT a9 FT AEEe 9T gre o)
Sy wrem Tt s & W o« wEfaw sk
gfaw e qude fafew e & ae &
ANV FT AFAFTT ¢ ATETRA IOAFT, a W
EHT I |

2. WeA® WAV ¥ T FTTCARPE GUR

aafaa =7 & garw T 30 ¥ A Y€ & qof
atTeqfas ARAT FT OAUEW IR I NRE T W
Fa(,) ¥ afry welim www F F A omUH AR I
Q¢ ¥ ST AT

[ParT II—SEC. 3(1)]

3. nfaafor @F—fe qurd 914 A0 e &
RO WEl B Joqrasw A WY AFEE wHOT K
AT W A g% H owawl, 9 FAT wed AqTfE &
TATG T @& AT |

4. HHEO WE—IMWT  FE ARG HGHT,
waevr, B Fere A WEET FIAT, qEAT A
AT HWEAT THG TIATHAF TEAT |

feoroft : swdawn Sfearfar wat & sifafiom,“aratfas
aifl” qar S fearr’ wfgg whw-
griaal # faFw FEwal F A e
& ST gy |

3. fadm wd & fufor ok swritfew  odver
1. woaAty wEw

AEAT—AWAT  F HTOT & qugqeig Yoo
w7 sfgwe, ggwg faudi & g gwem |

Fuey & wimfad araang T fdwg-areaand-
digdaeh, afas, dmfar, afifeafas, arfgs, w=E-
aew, Al - ST srafusad wew faame
AT waug o1 Afaw e micfonfas amare
frgeit #1 fafww s & qafroim w6 6 -
weAl @ swifaa fawro e s arr (fe)
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A fratqor spfwrfarnfas o S sy
WRE G AT AT g e wa
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A FETFT ~—q0 T 89T %, qIaM] X W qF
qed,  SA(ARMTF IALXAT £ AE et TR
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fugrs  swragifrr  Fa@iaaT )

g @ ATAM——TETTY a1F, wreda aq fawra g
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qv 3fr weg gfee s gfee, guww # sk ek
ofEd 99 ~ goia # of R awteor @ 3,
Trraen® Qfew, daw w2, FEET AR T, STt
T §WICOT AT UFoATo WOTHY, ITH  ASATCAT
wurr, siwfordte ww @@ i, dwfam &
gaffhor-—wmaron fafag a1 fdas, ofodfer =w
dxuimr, arveafor Agfa, wfzr wae ¥ fag s
AT, 4% Sfiar § wriede #r 9afr g amamw
werd wrE & faomwr @A, Imtee W1y fawbmre
Az, AT, T T wC, (ererd) gar, are T
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woq forT, fafee fows, veiftar  q7, @ Fms
fors, o9 faar foxrs ot wve foxe, sk Fres
fgd, arRETT Az, oY, §¥ R wfeaar oo
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EE OB B ) G160 R

FTSY T ER—FITO THIT, THE 9T T |

146,

TM—HTLT ST A |

B ¥ a3 FT Ay (adi § Fw fror sy %
YT WITR H aer guam )

AT IRM—FH G O, qup fegadim & wmm
wma ¥ wnfr  forredfoy $fepams § sror
Foofmr #r wrh

=5 ¥ Tr——Tifar gy mifer F w1 9w
A 97 W farew O, TR qfew F Fw R
A€ T AWl BT OO FT fEmEE, gARe & e
AR F T F P, ¥ A e frea—ama §
A =y § A R WEEM ¥ Tewadi H s
frm 1 fFg SR v ®AE & e Qv —aar fegr
s % wwdmew fmeate @ @ g gv @
fefrptar, difrs<fimm frdy & o dr § poffaw
fog ST fdar Swwm & o gmvarT iy qfoat &
fiFz 1

T Fmes wel ¥ QT——a1 B gq St
afrrezy fadflaer &1 qa T, qEEE H A9 SHe
FOGT AT HAHEAT |

fawror T wfaw

sqUeia T 9 FAWE a7 Ur—a FE,
77 o fagmor & fagia

16 2. ywwa I (smatfre) —sg%T & arsfufrs
adga Q€ 9T S g At fRSme § oder
AT Faw & AW gl F1 svaaw | Sl
gammy faerfan ot i (sarond
MefrEg) W AT AT AT AT AT
AT, EEdl § ToRw @i 6 awEtadt §
FaEEnE ) A ogdwr A sroi
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Aqrenrrfozg § SR 8 gher-—afaT
ﬁu—m@:ﬁﬁa (war @i & qifoeefinar-aiees
(dto 2 (fro et ww freft)  we
(aw U‘rﬁH‘T nh wifemiesft) Adrewt  (sogyfaew,
off wrdew) ot s @kfar (go wfasm), 4t
& gaRE AT 9T FIAREAT a9 5T St

mﬁ@%mﬁrmaﬁra{m ahg WAL
feer <ty 9T Ffmaw faurmfe @R
qaffis dhfy

ar, Wew @ T s wIR WREr At
# gt g W § ofdfan www F faw wea
ceull

17. wa Igaw 11T

17 1 gwgya [IL (% Sraited) ) ses s
JETAAT—TAFTY NAT T &1 P T, 5y &7 3
AFE F TAA THA—-HIAT THE HT i WIT | ¥
AHEN AEK VAT, Tewrs, Afg g iz ) awdy
Fi qEH AT, AMEIAT BIZAT ATS AEET, gRTAR-
e, waww «W0fE, QAT qUEd-IT, gepsed
SAF, T, WY, FSIHT, FISIFI, 57 0% AFA,
AFE F ATEAT——TAGIT gEmadf @, 25 wa@
Frest & fam $fFT & mag TS F 9T | FT6S
&1 worad , gfear T wEATRr——ae 9 & Wit
ToTEg, TR % atfaw Towd, awh § 0w
rawt #1 TAIAT F A FTF, IOGIIAT JAKTF
AT ITFT  INAN, fAgT FHETT gaAry Y T
qETIRA, F65 RN AT ITH WL F7 W= o
aeTeed, aFg #  gfeat v anlwEer @i g,
AN 9T ITRT AA19, TEA0A A7 qgiAat, Fheat wr
qrd AT TEAFT |

TS GUITT—NEITFAT, TITF GUOIFT T STLLFIT
AT WIS, AMIGT F FATI fagld, atq gwao, g
e ST gEAN w1 ey faniw agfagt, e wxe
YT FTCE FT FATHI, AT AR BT fewrgs ary
wegT dE ST wEd o

AFT  T{TCAN-TEATTAT— AFE qf 28T ) 373
TqRAT, FTE &7 ATFGHF carfod AT qwE w1 ower
HT F1A g, REr afTlrwl F W, gqH weqw,
HeaAl T TurdA, wiwlEar & fav amay Frday,
FFEr qreeme & uafaal, aftwsY & wdoT g%
ST FEA AR Feow, Afalpng, wwgt F qmuad,
¥y afema @i afwfgarga ans & oiw,
fafam  #®frta  FAWT & o w153 ®T arfwfear
faad gty AT g @

17. 2= 5% V- - quan- gufaq asgr-—aigum
~fafeAtor, WO, g9k, wEAT §vE Pafmin

[Par1 TI—Scc. 3(1)]

Ty, geAm et ar fafewin aoied, sedm
oty axgrudaf o wiEfew  wre, o9
g qwer ww vpwafaw gfe § g
qxer, wtg § Anfum wgs #0 watoafa oy TaET
wiar faearor deAr

AN A FEA—— (WAL T TWIHT R
eaifomata &t fafw, wfas aud w1 serms,
TMGHE N FT R, o qanafr o <
wfar o F gorEe, s 1 fafratn oW
(afamtor, ®r@ aYe aT & 0 weer qodt )

s fada—-ara & sFre ot ura e wEiear

ard fuar A aw47  wdwmEt w1 fewrgd s
faryta, Hromtd SUW, gy &l HMEr T

Shite iy B P ER G e I L R B G
siqta aifas =i ofr &, Avigwor g% frwam
WA |TAE |

whgl 9T arnfed IEh--wi@ § @ ux
ardifer I w1 wfigmm ; w9yl oK
IRt & a0 wredn st w6 grfeafe ste -
qgaaT;  WEMiUEE T aedm WA T
gz & fao wiwn #ve w1 afefy e
Smagaar , 85w @ 92 fmfw swe & fao
wiir w156 ar Wifeqfy o SudEgar; X vy
ferad T &gt & fmfm & fau wivda #1=
Frofeafa oY gogaFaT, @F€r 9T srefvA FOE
¥ favme & fam @rwar

13. ATqattmay fasrr - - sreqraar-—afrarar, faear
arqr gl & fav I |

argafmear- wfagw, d3w & arEfosan &,
ArFEfEAT F 9 fAE srarT——FitwaT ee wEE,
et fawrser, fatfan fasnfae

fafwma- - faf wq & &g, srgEfms fafaws gam
qatgueiir  fafeqer 7 gefT STERd |

TreRE S AR —-UEW Wi W ag-
S agarfer waw fefaT & O #1 s9FAT,
ATFIAT AT G fHE Em |

e A T T—AR TAAT & TLUT Ay AT FT
wgfr, @w sifgdl % arwvlre @17 & srgfrs
wafa |

yar gaR ¥ FAr g vefmt—diw, @y oW
@ GRS, A0 0 ACACH  HrawFEAT #1 QL
FCT, 7 g 9AT, Aq QA JY GH @A,
A il FNEE, Gt T au—aTgEiiE Qe
¥ amrad & fau om aratfear o & awar-far
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WTTH T 9E © TGTEToT 19

o FEW--FR F FJRoG—aT JEH AR 477
fafmer gz g&iifem 47 faargy, Hav @ g
& a0 Ay ek | frgaaen & A0 aqAG-—a67
F aur ¥ ogm & far; fafme e @ w@wd £
wiFg == ¥ fog;  fafore At g @ e
¥ uf s & foo; fafafes  qgEdid o swarg
FITRT & TEY A wifgd eI & fera

fadq aqoit & o SAAG—TFET F AW F U
¥ foo, fafafee it 8 ey &0 wigy waq & fao;
fafsfase arms g @ =Ty a7 ofs7 @waq & fau
gafma  sie Il swqq-afamr £w gqm
a7 Fai Fargfas agrfna  waww; fAed oz
agafoa w1 griifra gasma 3¢ wfafsar & ggla,
ge7 Yurd TP 1 9T safEaT afverr,
argfas e gfw gwfedy ;) agofoa & o
gafady & amfes wfe e wifaw  qur
watafrs  gwmfwadw;  aei ¥ gue an & fao
wAfad®: i or T seifes et & asand &
fan wargdl  dwiw &¥dr;  FEgfAs g9 &R
afg FIORT F1 SUAE; AT I FEN; S & s
WIT FA4T TAAAT, HERTT v [wiww  ogfgat wad
Figd AT A F fafed wwre; frauad e,
YT F AT F HAORIT |

ar

Tl qivefas —ifdeaas F g fAg
AT grq—-—TiiEafasr T w7 arfefeufaa £
afearer; faeare site ARYET TERGE AnET &
dgeam & wfefea forr ®7 wgw; qfR gwam, @
faar, "Tq w9 & TR SIC a0 e qyfe-
feafaay o< srq (FATHT & 36T |ay; nivfeafyd
F faaravt faar  wetq amfefzatag v e
feafaar o & dota affeafet (3 wivfeady) &
F Mt qiiRafrwr qF ardrg a1 arifeafy
w1 HHT & "o, qrefeataar a0 waew,  oid-
q-Rgrdd Tk ANSfas Aa * oIS ¥ efaa
qF AU, G A%, Gl AeEat v aifefee-
faar  foafae

I qATACT~—FT FT TEIACT——HA T T Aoy
gUEE AR Q@A IT6 T qay #1T a qife
feafadt ® %1 AgT aaeafa & fawrw uw fafuw
afaer FET Ar FTPEAr &1 owwte;  waiEoeha
AE—ATT fafweo, g6 fmar, aEaE, aasay
i, ¥ @R faga 1w gF anfy q% quiroir st
(STFLOT) &1 AT, WWA wTCH, HWT OHICHT FT
fagia, €19 wTTRY & QT 9T, Hiae TeR &
=1 oww Wiftw Frew, arfdfeafaa e |

AT FHAw  (gariteafasy) —fd qqam s

HTCIT;  AAETfd——38ua #Y 9gfd—T B, §THAT
AR warpfa faama, sweafy & 9 A1 799 ¥ATT,
TAAHT, TraFe a1fs qTefy 3¢ &1 a9gfa; TITF 7T
WIATCHS qgie (qawis, s g7, 7008, 137 aqfy)
T wiFET w1 fawawor | gEmt FT and awr ]
g Aviieg wAT, wifewr q@fr s dafrate
g arfefeafrst spmar v gron, ol ggrar
ATHHW, HUAK! AT qF I, THFET AT FIC
T 1 Aeata wfawy, Fveafs wr wifaw ewrfres
fagre ——agecfs #1 Iqwa A fagrg, ofcfeafa
swAn  grafaw 9T fdEw wgwam,  siwa,
Al s o wvm farg, graen s agwen,
qIF fgi, T G- T FT AT FACAT
vwE, fava & st wa & *7 w60 @ whae
Fue, qUATRaff—faaam faaer & g ¥
wEAerdla dad, wiew e ey s, T
FEERT WA Faw swfaaio iz fawemo,
qIrr fawdrr iy

warfefeafrai—~srfadt # 3 fg d9fr sromrs-
TAIAT T ALAAT — AT Feara AR IAFT IwT qA-
anft wire stemE &7 wgfa, st # T s
ad uifE; a% fawa--fafaw gfade & se sors
F faam w1 sremEe )

arfefeafaet dqwEs AR - A
AT H IAfT, AqgAT w1 gfeorw, s atforaan
avfior, fagier W feemr | Seamam orfefeafaay
(47 FETEHAT) ITIITAT ®T HICOM; A JeqTEHAT—
da qqd (TN S aTe) w7 SwrE St qard deae
ST gAT I GO FH--NGT qeT T T, T
acE A i, T faAm, qigur qwE, FN G99, St
9T, FAT AHE, TAF AL——TITGT KT THTHE, AT
FL YT AT, IANEST, AAT W, qq q9E, I
WA IUmENr (37 Sewar) frator 1 qafaar,
e Iqw F TT { I, ITANH AT AT
ITAF FUGT, TAEHAT F AeqIW™ & &7 § wqtaoirg
FHTOE GHEAT] Y FTH A AL FTCF, Tfag g
F ®T OH A

famor arfefeafast——aformar-—3agifres od,
faffeor ok w@iaw; SqF| dTRT——aaET
fafeza & wHe, 9 & gfae, affeafasr ager &
“fet ameErE, (Wl mpemee) g e
aarfear safeaat aT fafwreor 1 ww@, s, aq@y
AR qrfcfeata®y da mafacr & e w1y Wegrifeey
qard o 9g Ofa forad orfefeafvala aqan six
aeT, demiFeagt & faawm &1 fdan s g,
FaqTE aeT wofuse fqqew wrEr faso arfefes -
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;ﬁﬂ wEeET,  offe fasT (trrﬁf%ﬁwﬁ, T fagm ﬁTf&Eqﬂ AFAF F1 AT FEAT--WIRAFT FT TFoAdy—

anfg) ® Yevifees wAATIET FTOITA
ar

gq  arfemm——awterar % fagg @ afow——
gy fagw &1 aftww, e, srafas aeea,
vt #1 AN g Ay fagt, d@wismar & A A
oAy, qifcfeafas gwrerar e, argfew
¢, Ag{¥eF =Y |

ad fror—angfa @z, soqui @oET faug,
Gl AT IR A @ Wifawn a@d (THIRITE
fawe, waameR,  dAer AT wmr, fawme WA
srifwes, sk wearfne qeat o aftads & HamEr

graFe 1 A s afiamerar #1 aiE—faeg
AT AT AT WEaFad, favarmar €iamd, g
WIFEAT & argAd MR fimaw gwrenar fag
AAFAT, AfHFRETAT AT qTE,  GTHTCOw AT WG
afwereqT, ST ®T ATHIT FI 0fsd, © ama d=av
¥ A wwe aad qw (f S, giwma qAE w
ATeq Fy fHeET ), U AT, AT W ATATATIAT Fy
wa | 9fiadT F1 fawemw qfEds wr @vwiar &
fa o, "eq & sl forg oty fywmafteor (qub
s ) , fAaw #1 wEeew wwEwaw g (fred 1)
qf A FTWIRAT, IWTE & ST, qiEdT HueT,
(frawt 2) st frawt (fvadt 3 ) o

AAT A AT AORT-—aqrT R gt & foo
I AT THA FAAT, THAT ATHI FT AFH,
wia agfea®, sgafeaq T9AT 4T, 6 AHAT 4T,
(T offX gg STHFA FHAT ATV qUT AW AT WA
HFFIX & A ) , AT AT qIHTHT AP,
Q& THAT AT, GAAT H TAfAAT % T

SA¥ % feitgy ——quia  argfewsn, argfes e
s gfeq wr feomge |, ag-gwardr sawm, faww dw
fewrgm wr d@Fen WA Afewt st sarw feem,
agfed AT qFE: qgfE qq s frargA, e
T, AQU AT A

qued <t &1 - fafess e qaen, fgar

ST 9T, 497 & qur waurfy s avses,
U UMD GgEEy v qfed T qwe TR @,
TS 9q fdw afad! argfees wdr &, O
afwafdat & fra wwfor dey ol et £ gaEar
¢ ; amwfeRFAr groeft, frdaear & fag av gure
gay ®@arrar & fao & g @i )

qg WATAA AT 1T T STHAT-—A GRS

FT FHIE g g, fafaemr o qasron
ATy, wEler) I= qq Sha-gifersy,—aafme 8

TS STHET NARG FAT FT ITAW, AT A4 AT
AFAE, TUEFTT FY ATH, TITAT 317 AgHay Fagerqoy
gfads &1 fawmm

21. FFAO-—{ART ST IO A9 S A
A&l NERET ; a9 qifers®r , aq drawT § e
FOAAT W GATAT & W AT G BT STEIN,
arfersr eyt & faveww W@l &1 9461, W7
IPEO o gw wW F fam whear

WE FOAAT A Ifg—ET AT, e, T
oAt X IT wreoit, W@y afy, wedt qfy, fEw
F1 fawewor, s wfafy o aswl & sedem o

v wEy frvEr & fag swaw gEem s —aw
waRat grer foty @Y ¥ fAm oomear 11 qEmmES
FT H{FAATEA; @S gAAr @wgw & fan afrar em-
HyT AFATE AT JOAT ) AT AT F fAw yae
dqaq qHAE, AT FROE & g7 qg & fao
I9ANT, I [EAT wOTEN FT g AFT 9
qHAE  TEE AT HW A AT BEG &7
IR, T qAE wW ¥ AU gTRoft r Iwam
T wfwaT |

qr
I g9 AW W qeEmrFa--anfes  fegtar
FT qrt FT1 s, doeq w1 e, A

ﬁtﬁmﬁﬁ'ﬁqwﬁm{ HET AT, (g w7
fqgm, qoit #r fagly, 77 &7 @y & afy sius
forgTay &1 g

I Wag W v & # fasduuirer® 99—
reaHEr fred, Hasw o atfaw swbww dom
T, a9 frgm, faofy fagd, s@=@ g9 § o
T, FETE AT T A, s wdy oy
H rRaeTiTn ST oW dd %1 ST |

™ JUR AIUTEA—TTH T WIS H o
fan@ &1 arEE, a7 emgTie IWM; aw fame @
W AT aqd A % g i & oswree § e,
FF AWAT | a9 [q§ T IWEA  q@EqC—aT
farm v Ak o fw ¥ gomew faaiw av
SEEE ;99 frww s & falw wdw @
fawitaer, ag wene fawswo, w spge |

a7 fawmw worg F AU o€ av s - A
fawm Seare % fau A€ wEAr, a9 s gerran
q@t; a7 fmm gar Y 7 v ;) oaw
famee womEl w1 og9Ew, IO9NT Wi Wam, s
HEPAT, L FOS IATE  AUCICA-IAWOG SO, 9
AT FT A4, I A7, 97 FI e qatEeo,
T & e 2 oqoEr
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4 T #T sETOEm wmA—a fram s &
TR T IO Y An wafiat; @ fase sem
& fau e wfawm, av FaEr F1 faum, w@Ead-
AT i
g7

IAT AAAE WG A STE TG T — AT
AHETO; IR, HTEWT TaW famiew o)X qEaiw
qrg aag favAqu; AOS99 JEdE; At
1 G o gar e A affeafaat; = wia whe
I frgiT &1 A%ATE, A7 FarrmarEt #7 S
T TATTAT SATT AT |

FAAE TEY GFIA — gt AT BT GO —
gfedamar  «1C waww; 9T, ufman, e, g,
yAOET AT A ¥ oaeasiia s F efag;
dram A g fame seana qfw w1 agegedE 30
urEr 1

AT FHAT T HIT—TOEAT AT ATERAHRIT; T0AT
WHTE A aelh; WUAT STR¥l AT GUEW K
fagetaor

"W qxd Wi w9 T fAggv—are gIrat &
FHTY, WAT A= atoF qrf, @ SqrEay 1 g,
[T AT AT |

AEE B S99 —q@ W fardae,  srfa
Av9ar T SwEeE 91, gt v #F od@"w woOF-
AT FIX AT AFAF, QAW F1 frEan |

FOF i AT T FT AN —IATTUIT F JYYTI
F AT, AAT TF & far g Srfaar

fadiq &a w1 THe— AFT JeAF AR AHITLA,
AT o |

T fABAT—WT & 77 fAdaw 7 ggfaar o

QU fAAAT—HAT-GTHET TR, TLQeT fOFH1T
Hag; ¥IeRAT, QY WA SAqANrT |

HEAT THEAT-—FH g7 g A7 adr qeaT; wqraray
wer wrfz 5 afwRewm & wqrAiAT A, Sifadr wy
T, HeaT 1T WA T AT |

argr AT faian—3ge, f@an ¥ gare, gatas
arfaal oty Tifefeufas Ad7

AR TAS qRAT— afgarg Araerdd £1 qgor
AT fATn9; WAy qAr w0 Aard § guger ¥ fao
AT axdir; srad AT a0 FEI

HEERATUT WeT AT F7 sifaut AT 9Ey-— Gweuey
Arfat s i w0 arfor arferat, forme % fov e,
WAAT ST WS, qeEshE waw § owfa P TnEret
9% I} AT |

T TLI T Te— SRS ot DT st T .

Iv. fgf ad § searw

L omW & T sadT 17 ATEITAF T4

1.1 FIRFTRIT WA

FIA AT FT AsAGT AT TEFET A7 AT
gl AT Mt S T Nag weetarfas w1 v,
Aefigt  (fudegme) =fa; amews g9y A@HT a9q
Qe |

1.2 TG SR

w4 WSAAET F1 HeTqA q4r F14 ¥TY, 4R
aqEsl e, gar qgre arfq, AT saa ;o WAy
9T argtfvE Swmr & fATaw wjgd gw@w qgfha,
slRfag ArwaT qar dafgy wfE aEnE

2. AT WHO F A HAelF e

T (1) & afor wea® suw 4 wer W gqfag Fw A
FHIT AT, WE AT qUT AGH OOV [0 FH J HH 30
qret % quf SIFEafad THAT FT AUEW 1Y Neqd F 07 |

3. gofifratior o

STHOT F TR Y ATTAF T X W F A,
AGST H AW, ®F fuwm FFE T YA, w1, Ue,
LA WIS Sifg & TRA A |

19 o ofqqasgs oed (0 9gre0 e
FOUEAR T A4 WET W w5 qffgegs, dfow g
FAH |

feeqor . Sqd wEr ¥ ofafve Sfwanfagn =i
“griifad wifaE” q4 s Fen o wfgy faErw
FIATAT & AT H SHFT0 &7 WA AW |

o H(To HITHIIRA, 97 TlHa

feomii : q@ Ho® fAR0E 28-12-1968 %1 "o Fio
fao g@m 2211 ® ®FW WA ¥ fxAE
28-12-1968 & wq&qd, Wo-11, wqog-2 7
goy (1) # fawiw 19-12-1968 F7 @il
gaAT §&il 2-6-65-owToge ¥ wwrfua
fao qo 17 ag o fAefalba « SagaTm T E
GES IR TG G O
(1) wiag=ar Fear  12/2/72-FowToqo-11Iw
fgmi® 13-6-73, f&&T® 3-6-1973 & ATo
FTe o TEOT G662
(11) wftrg=ar @ami 17/ 5/ 74-FoqTe o fxa18E
1-3-74 35T 6-4~1974 Fi ATe FTo fio
J-L2

[EsT 16020/1/79-To s1Eo T30 (4)]
Fro rvo o fyatas, wav afaq
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MINISTRY OF HOME AFFAIRS
(Department of Personnel & Admlinistrative Reforms)

NOTIFICATION

New Dalhi, tha 2nd My 1963

GSR 36l(E) In pursuance ol 1ule 8 of the Indian Forest Service (Probation) Rules, 1968, the Central Government, 1 con-
sultation with the State Govenments and the Umon Public Service Coramission, hereby makes the following iegulations, fwithet 10
amend the Indian Forest Service (Probutioners' Final Examunation) Regulations, 1968, namely:—

1 (1) These regulations may be called the Indian Forest Service (Probatoners’ Fmnal Examination) Amendment Regulations, 1983

(2) They shall come mto force on the and with effect from the 2nd day of May, 1983,

2 1n the Indian Forest Service (Probauoners Final Bxamination) Regulations, 1968—

(a) for 1egulation 4, the loliowing regulation shall be substituted namely —

4 Subjects and Syllabus for (A) Written and Practical Exammations and (B) Exerciscs
The group of subjecls tor witten and practical exanunations and exercises shall be as mentioned below, namely —

(A) Written and Piactical Faammations and maximum marks allotted to each subject and group of subjects shall be as follows,
pamely—

51 Group Subjects EXAMINATION
No
Pape Theory  Practical Total Total of
Group
1 2 3 4 5 6 7 8
FIRST YEAR
1 Folestiy [ I Lund Management & Soil Convervation 15 - 159
b 25
2. Range Management 10 - 10 J
2 Foesty 11 3 Sivicultwe 1 25 — 25
Silviculture I 25 — 25 |
4. Mensuration I 20 — 20 110
Mensuration 11 20 — 20 |
Mensuration TiI 20 — 20 J
3 Earth Sciences 5 Geolog 15 10 25 55
6 Soil Sclence 20 10 30
4 Physical Seences 7 Surveying 25 25 50 85
8. Engineering I kh) - 35
5. Brological Sciences 9 Botany I 20 20 40 40
6 Torest Utilisation 10, Forest Utihisation 1 35 — 35 55
Forest Utihsation I 2 — 20
Total 305 65 370
SECOND YEAR
1. Fouestry 1 (General) 1 Wild Life Management 20 — 20
2 Envionmental Conservation 10 — 10 » 45
3 World Foresiry 15 — 15 )
2 1orestry 11 (Cote) 4 Silviculture 1 25 257
Silviculture v 25 - 25 ]
Viva Voce in Silviculture 30 — 0
5 Forest Management 30 - 30 200
6, Worlung Plans — 60 60 |
7 Forest Economics & Valuation 30 30 J
3 Forestiy 111 b Forest Protection 15 15 7
9 Forest Policy and Law 15 — &)

11 Tribal Welfare 10 - 10

-

Physical Sciences 12 Lungmncering I 35 - 35

13 Yoresi Machwery 10 - 10

10 Socual Forestry 10 10 J 50
b
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s, Biological Sciences 14. Botany I X 20 40 7
15. Zoology & Entomology 20 10 30 90
16, Mycology & Pathology 15 3 20 )
6 Forest Utilisation 17. Forest Utilisation lllr 30 10 40
Forest Utilisation 1V 30 10 70
7. Electives 18. Genetics OR .
Forest Statistics OR, 25 25 25
Forest Ecology OR
Advanced Forest Biolmetry OR
Advanced Forest Bconomics and
Valuation OR
Advanced Wildlife Management -Total 420 105 525

(B) EXERCISES

The subjects of these exercises and the maximum marks allotied to each of them shall be as follows, namely —

SL Subject
No.

1. Study and practical work on tour
2. Botanical collections during tours
3. BEngineering Plates

4. Survey Plates

5. Road Alignment

Total
Grand Total for examination exercises

First Year Second Year Total

S 90 00 150
12 8 20

5 10 15

5 - 5

— 15 15

112 93 205

482 618 1100

NOTE 1. The syllabus for the written and practical examinations and exercises shall be as specified in Part I of the First Sche-

dule,

NOTE 2, The provisions of Regulation 4, as it existed befole the commencement of the Indian Forest Scrvice (Probatoners’ Final
Examination) Amendment Regulation, 1983, shall continue to apply to the probationeis who arc already under tratn-
ing on the date of coming Into force of the said Amendment Regulations.

(b) For First Schedule, the following Schedule shall be substituted, namely:—

FIRST SCHEDULE
(See Regulations 4 and §)

PART 1

SYLLABUS FOR THE INDIAN FOREST SERVICE
PROBATIONERS FINAL FXAMINATION.

I. WRITTEN AND PRACTICAL EXAMINATIONS 1IN
FIRST YEAR.

1. Land Management and Soil Conservation.

Introduction.—Soil Conservation, definition, scope, .ole
in national economy, land use pattern, historical review ;
problems, programmes and achievements,

Erosion—Definition and extent or crosion; Principles
or mechanics of soil erosion; agencies of erosion, wind
and water, gravity; geological ver-us accelerated  erosion;
water erosion—type—splash, sheet, rill and eully; Wind
erosion—type of soil movements, siltation, suspensfon,
gravity, factors effecting wind erosion, prediction equation.

Hydrological cycle —Hydrological cycle and its impor-
tances; rainfall, characteristics, their measurement, intensity
duration  frequency, dropsize  distribution, Infiltration
peocelation, evaporation and thansriration, runoff, defi-
nition. measurement of runoff: calculation of runoff. peak

rates of runoff, time of concentration, water resources of
India and world.

Soil and Water Conservation Measures —Qeneral  Princi-
ple~_, of erosiom, conttol and land reclamantion; contour culti-
vation contour trenching  desfer and lavout hwilding and

terracing, design, construction, maintenance; eiosion con-
trol and water copservation structures like spillways, their
Lypes, design, construction and maintznance; gully control,
principles of planning, safety of works, use, dewign and
mamtcnance of check dams; stream bank control; torrent
control, control measures m  catchment and in  channel;
Landslide, definition, extent, cansatini factors and control
measures, wind erosion control, wind breaks, shelterbelts,
sand dunes fixation,

Soil Conservation ™ * 7 rament  policy aod
legislation, need for . o , multiple land wse;
soil conservation planmng in the feld, umt of planmng;
watershed, sub-watershed, micro-catchment, village {arm;
watershed, management, watershed workplan, priority deter-
mination 1n walcrshed management; soil survey and capa-
bility map, prépuration and problem; collection of basic
information for <ol conservation planning pertaining to soil,
climate, land use  crop vields agronomic practices, engineering
and forestry practices, populution needs ond customs, cattle
census and allied details; proposed treatment dealing with
water.shcd management practices—agronomic  amd  forestry
practices, land treatment. structural measures, miscellaneous
specifications, phasing of project work, provision for cost
estimate, cost beneflt ratio and general evaluation,

Agronomic practices in goil consersation-—contour farming,
cover crops amd lagumes: ship eropping: mived and rotatio-

nal cropping; composting; green manuring  and multch
farmine: terrncing and dry land farming.

_Practicals—Desimning of illways  and
hilly arens; stream gauging and ressrvolr
management esercise,

checkdams  in
survey: watershed
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2. Runge Manhagement.

Cattle resowmces of India arl wotld, fodder requiremcnts
of [ndia; fodder resouicey quantitative and qualitative; range
landy or grass-lunds  (definition); prassland types of the
country and their distribution; ecological slatus of Indiun
grass-lunds; principles of grussland management, basle require-
ment, of animals, plants and 1and, ¢arrying capacity-—defini-
uon, method of  caleulation, importance,  conditional
classification--different standard methods, wotk done 1in
Indin, USDA (Soil Conservaticn Service), USDA Forest
Service, CAZRI conditiorr classification system cte.

Soil and Waler Conservation Meansures—Erosion contiol
in grasslands, contour furrows, <contour trenching  gully

control; moisture conservation, basin listing, water spreading,
wrigation,

Grazing Managements—Controlled
controlled grazing, rot,_ati(.nnl grazing,
delerred rotational grazing,

grazing,  conbmuous
deferred  gruzing,

Grassiand Managements and Improvement—Closure A—
Legal volumtary, complete, partial/seasomal; method of
effecting range protection—type of fencing with cost—stone
wall fencing, barbed wire fencing, cattle proof irenches;
elfect of Jlosure on forage yicld, forage guality. palatability
nutritive volue, forage vigour on <oil and water resources;
Seeding and planting, seed production, *seed rutes{qecd’
weight, method of cullivation of important species, broad
cast sowing, pellet sowing, sced fertilizer volls and aerial
sowing, controlled burning. uniforin  grazing—entry points;
weed control need for weed control, mzihods of weed
control—mechanical chemicals, effect of weed control; feiti-
lizer application—dodages, methnds, vesulty in term of vield
(forage), income and expendituie.

Utilisation—Silage,—definition, method of preparation,
storage and feeding, time of harvesting; hay—definition, me-
thods of preparation and stoiage: hav banks

Tree and shrub feeds.

Forest grazing—assessment  of fooder resources, carrying
capacity of forest areas, selection and introdoction of shade
tolerant grasses /shrubs as under growth.

Practiculs—Measurement, yield determination, botanical
composition, basal area, prassland improvement plan, visit
to Indian Grassland and Fodder Research Imstitute, JThansi,

3. Silviculture,

3.1 Paper I—(Foundation of Silviculture including FEco-
Jogy)—Introduction, defimtion, extent of forests in India
and other countries; role of forests -—productive, protective,
recreational, ameliorative, in industrial development; histony
of forests and forestry in India; Silvicultore—-forndations of
silviculture practices of silviculture silvicutd—basiq of rational
silvicultural practices.

Fnvironmsent of forests—Environment or site, factors of
site, climatic factors, edaphic factors, physiographic factors,
biotic factors: site quality; classification of site factors on
their mode of affecting vepetation.

Solar Radiation—~Importance; radiant heal and light;
cffects of sgolar radiaton om foiest vegetation. effects of
lieht, durntion of radiatlon (direct, diffused. cloudiness) and
eflects; temperature effect.

AirMemperature—sources of a G1¢e’s heat; absorption of
heat by a tree; injurious effects of high ond low tempera-
tures; critical temperatmes; extension of a  ree’s range
air -temperatire and forest vegetation, ncclimatization,

Atmospheric Moisture—Water and vital processes in trees:
sonjees of precipitation; mechanical action of rain: snow,
<lect, hail etc,. on forest vegetation; atmospheric humidity
and its effect on vegetation; evaporation; tremspiration; ratio
of precipitation to evapotransplration and its  significance:
precipitation —vapowr pressure deficit quotlent.

_ Climate and Weather-—Definition of climate and weather.
importance of climate and wenather in forestry. alements of
climate and the factore which influence them—temperature.
temperature and latitude, témperaturs 2opes, annual range:

froslgronmd  und pool; precipitatwp  and  humidity-—rd-
Lall—its dizLigbution, summer monsoons, winter monsoons
and seasonul distribution; snnual variation; heavy ralng and
lloody, rainfall intensity; drought; rainy days and their signi-
licance; dew; invisible vondensation, fog and mist; light o1
insolution, wind  (pressurc, veloaity: diuwnal vatiation),
lightening, atmospheric impuritics, periodicity in  climate,
~limptic provinces, integration of climatic fuctors, biocli-
nute and potentinl productivity.

Physiographic Conditions—Farth configuration;  aliitude
and its eifect op imsolation, temperaiwiz, rainfall, wind elc,,
uspect and ity effect on various climatic factors, slope nnd
its effects on varlous climatic factors; topography and sur-
face conditions.

Soil conditions, soil moistue and site influence on forest
vegetalion, etc. will be dealt with in ‘forests oils'.

Bioti¢ factors—Compctition, inter--relationship between
plapts, importance of plunt parasites, effects of animals, in-
tetlerence by man.

Interaction of locality factors—NMeasming effectivenesg of
site factory, effect of site faclors on forest vegetation, com-
pensating factors, most significant fuctors; modification of
site factors in silviculturnl mactice.

Influences of foiests on their envirowment—-Reactlon of
forest vegetation on its physical environment, effcct of forest
vegetation on air-temperature, sml-temperature, atmospheric
humidity, precipitation (Jecal and general), cffect of forest
vegetation on conservation of water, evaporation (from tree
crowns and ground), transpiratioa Joss, surface run oft, scep-
age and water rctention, springs, stream-flow, floods, effect
of forest vegefation on air curients how windbreaks act, effect
of wind breéakg on air and soil temperature, effect of forest
vegetation on erosion, microclimate of forest stands, effect
of forests on animal life including mankind—effect on animal
lile, effect on mankind, forest aesthetics,

Forests—Form ang life of forest trees—Structure and fone-
tions: specles, varietles, sport varietles; sport forms; races;
individuals, hybrids and cross-breeds, trees form—form of
crown and branching, tform of bole, crotched or double
topped trees, spicormic branches and wafer sprouts—stool
shoots and coppice shoots.

Growth and development-—CGrowth characteristics of chief
importance, height growth, diameter growth, volume  in-
crease, quality growth, reproduction—-sced producticn, ger-
mination and establishment.

Crop morphology—Differentintion of stands, development-
al stages in stands, differentintion of stands on the basis of
composition: differentlation of stands on the basis of
density. crown and canopy, crownclassification, root closure
and root competition caonditions which influence density of
boles, development of stands.

) _Hm'dim:qq and tolerance—Injury at low temperatures, frost
injory and frost hardiness, drought injurv and drought hardi-
ness, injury at high temperatures, corrclationy between resis-
tance to variows factors, relative hardiness of species,

Forest composition and distribution—Comyetition bstween
specles. concent of succession and climax, clawsification of
forest types—definition of forest types, bases of classification
of, criterin for delimiting forest tvpes, forest types in rela-
tion to climate forest types in relation to sofl. forest tvpes
in relation to tonography, forest type: in relution 1o biotic
factors, peopraphical Jistributior—distribution of  specles,
hotanical areas, principal forest types of Tndla and  their
distribution.

1.2 Paper TI—(Practice of Silvicolturs., Regeneration and
Tending)—Natnral  regeneration—WNaturnl Rereneration by
~ced, natural regeneration bv conpice, natiwal regeneration
hv root suckers, ewltural oparetions.

Airtificial regeneration—General consideration, objects of
oitificial 1ceen~ration. artificin} versus matural respneration,
chaice of enpcics hardwoad, verm- woftwords  gnick verens
slow growine species exotics, versus indizenous snecies pure
versii- mived groms eawing veray- nlanting  eneclne orenng.
satlon of stnff and Tabour. village tswneva. plantation  time
table. protection nrehlems irrigati-n, paths and roads: seed
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R{pplngcnoral, seed callection, sced extraction cfc., sced
tesung, seed ceruication, seed received trom ouwide sources
seed storage and transport, pre-sowing freatment sced,
sced orchards, preparation of plantation area—clearing, burp-
ing, planting plan, direct sowlng, nursery work—-—pporal con-
sideration; site and area, seed-beds, method of sowing, quan-
tity of seed, time of sowing, proicciion of seed sown, shading;
watering and damying off, weeding and soil working includ-
ing herbicides for the nursery, thinning out, transplating, use
of containcrs, maintenance of fertility, vegetative propaga-
tion—general considerations, root sucker, stem and branch
cuttings, harmong stimulants to rooting, root and rhizome
cuttings, layering, grafting, budding, planiing out—survey and
map, scuson of plating, size and age of stock, preparation of
stock, transport to  planting site, method of planting, water-
ing, use of fertilizers, mixtures of specics, nurse crops; cover
crops, mechanization—general considerations, site prepara-
tions, nursery work, pruning; mamtcnance—wccdmg._ soil
working, watering, mulching; grazing; cost and financing—
plantation costs; fencing costs, plantation records, statistics
of plantation; artificial regeneration of fast growing species—
definition, species, nursery practices; planting techniques; site
preparation; after care; cultivation of agricultura] crops, ge-
netical aspects, artificla] regsneration of speclal sltes, protée-
tlon of plantations and natural regcneration, site muintenance
and improvement, site maintenance in régenerntion opera-
tions, site maintenance in forest stands, tending-introductory;
mecessity of tending, weeding and cleaning—weeding mnatural
regeneration weeding artiricial regeneration, climber control,
thinning in plantations, thluning in natoral  regeneration.
{hinning in irregnlar crops; pruning, wse of fertilizers, excur-
sions (nursery work, thiuning planting).

4. Forest Mensuration,

4.1 Paper [—Measurements of individual trees ond of
populations—Mensurement of characteristics of individual
trees—Djameter and girth measurement—ohjects of  these
measuremsents, various instrumenty used, thelr construction
and use, relative accuracy of each instrument, reference points
of measurement i.e. breast helght and other points, measure-
ments of standing trees 2t these points, measuremernts of
standing trces ut these  points, measurements of forked.
butterseed, fluted and abnormal trees, bark thickpess—need
for measurement and method thereof, bark percent tables.

Height measurements—objects of height measurement, re-
ference pointy for measurement, various instruments used
for hcigE? measurcrnents, their construction and relative
accuracies, sources of error in measurement.

Measurement of crowr of trees eg., crown length crown
width etc.

Moasurement of feld trees—direct  measurements  of
volume (xylometric) and estimation of volume through
sectional areas, length ofc., various formulae for volume esti-
mation, description of various types of volumes, ¢.g. stand-
dard total timwber, standard stem timber, branchwood volume
including commercial volumes, effects of errors in measure-
ment of volume, eflect of using calliper, tapes and of length
of log sections, unity of measurements F.R.I. procedure of
measurement of volumwe for felled trees.

Estimation of volume of standing trecs—why estimation,
different methods of estimation e.g. ocular, through measure-
ment of dlameter and heights; form of trees various theorles
explain form, form factors and form quotients, taper tables,
various kinds of ottturn from a tiee e plywood, sawn
pleces, pulp etc., estimation of outtwrn and converslon fac-
tors.

Determsination of age of tress—standing trees, occular esti-
mate, from records, from annunl ring count from borings,
counting of whorls of branches through suwcessive measure-
ments and application of formulae of treer, without ennual
rings, age of felled trees, ring count. no method for trees
without annual rings,

Growth- of trees—varicus kinds of growth—egrowih in
diameter. height, volume, quality and valne; methods of de-
termination of growth of trees with annval rings—stem ana-
Iysis, stump analysis 4nd increment borings with pressler’s
borer; determination of prowth of trees without annual rings
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from data from continuous inventory <ample plots, lincar

increment plots; MA.L. and C. Al characteristics of growth
curve, for trees, relationship between volqmc of trees and
other variables e.g. diameter, form, site guality etc,

Volume tableg and form class, taper tables—need for the
volume tables, kinds of volume tables direct and indirect
methods, eraphical “techniques, an elementary iden of least
square solutions and use of regressions (withont actuallv
solving these), tests of precisions taper tables.

4.2, Paper TI—Forest Inventories and crop Imeasure-
ments—Definitions, basic concepts e.g., population, quan-
titative and qualititative characteristics, frequency distribu-
tions, histograms; freduency polygon and frequency curves;
coneept of population mean (diametor, height etc.) sample
estimate of population means disperslon of values, variance
aund standard deviation, co-cfficient of vatiation, stamdard
error of estimate, normal distribution, errors and distribution,
expectad values of mean and confidence Timits.

Enumerations and sampling—Complate enumeration—ad-
vantages and disadvantages, calculation of population mean
and standard deviation, non sampling errors, sample enume-
ration—-advantage and precision of results, complete vig par-
tin! enumerton. the use of wedge prism and relaskop, small
‘cale intensive survevs, layout of permanent sample plota
including methads of  conmyutation of volumes Including
mean-tree methods and groupings (arithmetic. Urich’s Har-
tivs and Block’s) the PRI mecthod now adopted layout
ond mepsurements and uses of T.1.Ps, continwous inventory
plots, preservation plote, ete

Large scale extensive surveys—Objectives,_of surveys, decl-
sion nhont the design of suneys, design of field forms ond
Jdocision on final tables.

Design of surveys—why 1 design, role of statistics in mi-
nimising cost at a given level of precision: some elementary
desiens for forest survevs simple random sampling stratified
random <ampling, stratifiedd svstematic sampling, what these
are and why followed (in brief),

Fstimation of volume of crops—Crop volume iables. esti-
matlons for crops vohunes (repression estimations, use of
volume tables, ete.)

Growth estimations of stands—Concept of growth amd de-
finitions of growth. stand growth and tree growth, steps in
estimating growth, continuous inventory, vield tables—pre-
raration and uses, site quality determination density thinn-
ing prades, egrowth estimation, money vield tables, stand
tables; use of stand tables, stand tabl= projectinn, Dvnamdcs
of forest stands population,

Recent trends in mansurational studies (use of computors,
mathematical models, etc. only brief indications).

4.3. Paper IIl—Remotc sensing techniques in forcstry—
General (brief theoretical discussion) on aerial photography
and photogrammetry tyvpes of aerial photographs, taking of
acrial photographs obtaining and handling of aerial photo-
nfaphs, storage, measmrenert on aerinl photos. how n photo
differs from a map, Scale and horizontal measurement, dis-
placcments on a single nhoto, -tereoscopy. displacement in
stercoscopic nair of  nhotoeranhs, agencies for obtalning
aeriul photorraphs (new or ol1) in India, what are formali-
ties given here, forms prescribed by Survev of India  for
remuisition of photos (only briefly), Satellite “emnageries—
their techniques, uses and limitations.

Basic exercises—yptoper orientation of aerial nhotographs
mder stereoscopic transfer of points, construction of princi-
pal points, flicht or cours: linc: or metch lines. indexing of
agrial pholoeraphy on mam. recoenition and identification of
obiects on rhotogrranhs. orientation and use of nerallax bare,
measurement of distances, aneles and aren in a atereoscoric
madel. measurement of helabt. contony and form line draw-
ine v~ papallex bar.

_ Forestry applications——inencurement of charocteristics  of
single tree, measurement of characterlstics of a stand. areq
determination and stock mape, kinds of maps. planimetrics
:md topo mans (Discuss relatione, preclsion, time and cest
involved in doing ont of standard alternatives) use of nerial
photographs in forestry inventory, use of aerial photographs
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in forest management. forest maps, forest record, e.g. gmrial
photographs as records for past history, imsect and disease
survay, silvicultwial and ecological survey, timber scale, road
location, logging plam, aiforestation, wildlife management.

Compilation of photo interpretation maps.—preparation of
minor conirol plot and combmauon by Arundel method, com-
bination by allotted template method alr survey compilation
of base map, transfer of photo inlerpretation data to basc
map by various methods e.g. ocular, skeichmaster photo-
graph etc,

Specimen recport of a Forest Survey with use of aerial
photo interpretation.

5, Geology

5.1. Paper I (Theory).—Introduction—Geology, ijts rela-
tion to other sciences, earth ag a plannet, views about its
oyigin.

Relief of earth.

Topography and Geomorphology.—Humid regions, arid
regions, dissected topography and morphology of mountain
region.

Classification of land forms and thelr significance in
folrestry.

Rocks, and minerals.—Rocks and minerals of the crust,
minerals and comporents of rocks, identification of minerals
through physical characters, important rock formving and
ore-forming minerals, igneous rocks—forms, types,  sedi-
mentary rocks, metamorphic rocks.

Geologicel structures and their topographical expressions.

Clasification of geological formation.—principles followed,
methods adopted, correlation of widely sperated formations,
standard of geological sequence, geological formations of
India.

Weatheiing and soil formation.—Mineral constituents of
various rocks, weathering action and agencies responsible,
residual soils from various rocks, soil minerals, soil clays and
their effect on soil properties.

Correlation of geological formations with forests.

5.2 Paper II (Practical).—Minerals—physical characters of
minerals, important rock forming minerals.

Rocks—Igneows rocks; sedimentary rocks: metamorphic
Tocks.

Fossils,—Introduction of fossils.
Maps.-—Simple gcological maps,
6. Soil Science

6.1 Paper I (Theory).—Introduction—definition of soll
and concept of coil—plont relationship, sofl and site, soil
with special reference to forestry.

Soil composition.—Mineral eomposition of soil: mineral
constituents of soil.

Soil profile —deflnition of soil profile. development of sojl
profile—effect of soil forming factors and soll forming pro-
cesgess, development of some typical soil profile.

Soll pronertics —physicrl properties—soil texture or par-
ticle size distribution, soil water. soil structure, soil air, che-
mical properties—soil pH, catlon exchange In soils and its
sigoificance, availability of nutricats bjological properties.—.
organic matter decomposition and significance of C:N ratio,
role of microbes in nutrient transformations, yole of mycor-
rhiza In mineralisation of nutrients.

Soil survey and classification.—obectives of sofl

survey,
types of soll survey, soll classification. Y

’ 'Svoil types of India.

Plan nutrition—Esecntial nutrients and role of _nutricnts
. plant metabolism, 1eficiency symptomes of nutrient cle-
ments on plants.

“woil fertlity evaluation and fertilisation of g.oﬂs..~.—501l
fortility evaluafion techniques and usc’fuln_css,_apphca_blllty of
these techrmiques, fertilization of soils with inorganic mate-
riale, fertilisation of soils with organic materials.

Improvement of problem soil.—impiovernrent of acid
soils, improvement of salt affected soils, improvement of
sojl, affected by discascs and pests.

Management of forest soils.—nursory  soil manngement,
manageraent for optimum relurns from the inputs.

6.2. Paper I (Practicals).—Handling soil spmples for the
labpratory analysis, determination of soil pH_—mechamcgtl
analysis of soil, soil ipoistwie determination, soil  organic
matter determination, determination of nitrogen, phospherous
and potassivm  im goil, determination of bulk density and
porosity in soil.

7. Forest Surveying

7.1 Paper T (Theory).—Objects and scope——introduction—
definitions, plane and gooletic surveys cadastral, topogia-
phical, geographical clty, 1oute and engineering  surveys—
field apd office werk, principles of surveying errovs in sur-
veylng—cumulative and commpensating errors and  mistakes,
scope of surveying in forestry.

Scales.—definition, representative fraction, construction of
scales, requirements of a good scale, simple, diagonal ver-
nier amd comparative scales, choice of scales end scales
generally adopted.

Maps and map reading—Iniroduction, definltions, objects
of map reading, scope in forzstry, conventlonal signs, his-
tory of map publication In India—the 1824 and 1905
schemes, classification and nomenclature of maps, geogra-
phical and topographical maps-—forest map3; the mmap cata-
logue—how to obtaln maps, map reading, orientation of a
map, methode of finding true north, findlng oves own posi-
tHon on ths meap; relief and its ympresentation; hachures; hill
shading spot heights, contours and form lines—Ilaver tints,

Measurement of distances.—units of measarements—the
foot and the metre, direct measurement and comphtations,
the field party and equipment, the chain and arrows, the
stee]l band, the tapes, the ranging rods. \he cross staff and
optical squares: their constructlon and use, linear the mea-
qurements, ranging of chain and lneq testing and adjust-
ments of chaing chaining the line on fiat ground, chaining on
sloping ground and hypotenusal allowance, sources of error
In ordinary chaining and mensures to minimise them, correc-
tion of distances and areas measures with incorrect chains,
chaining round bostacles.

Chajn Surveying-—principles, snitability  survevq with
straight and irregular boundaries, tle lines and offeet; fleld
work, reconalssance, «election of stations and well condi-
tioned tHangles. marking of stations, the base line running
a survey line and accuracv of offsets obflaw= offsets  and
offets to different kinds of obiects such as bufldines. fences,
river margine etc,, the field book—sinele and double line
svatams, method of recording method of rlotting the draw-
ine board and the—sauare drawine Irstroments, draftsman's
acalen and mlotting <cale arraneenent of work on the chest
inchidire the title North point and scale letterine, printing,
inkinr and colovring

Measurement of  ancles—obijects  trangulation,  instru-
ments, prismatic comp-sys  construction, nee testing sources
of error and corrections wmagnetic hearines forward  and
hark bearing and their ralotionchin whole cirela hearing and
rednced bearing and  thelr relatisnchin, the meridisn—tme.
rmeentic  erid and srbifrare medidiane the maonetic decli-
ratlgn «nd jts vatintinns—Icoronic and agonie lines din or

the needle ard fso-clinic lines, 1ocal attroction -causes and
correction
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© Chaiy and  comspasy’ smveying—meihodd  of surveying,
Ladiation, wmiersection and traversng, the closed and open
taverse—comparison with chain sorvey,  applicability, the
neld buok—data sor plotling, sources of error and measures
to minimse them, accuracy—methous of chocking closed and
oben uaveise datn, interior ang exterior angles, latitudes and
departures. Noittungs and Southings, methods of plotﬁnn—_-
parallel meridiun, the paper protractor, consecutive coordi-
nates and the independent cooidinates, Gale's Traverse Table,
closing ecror, ity disiribution graphically and by computation,
field problems—to find horizontal distance to an inaccessible
point, supplying omission of one side of 2 closed traverse,
laying out a ¢oupe, its demarcation.

Plane table swvey.—irstroments—plane table, alidad, de-
clinator, plumping fork and bob movnting of paper, cen-
tertng and orientation, methods of plare tabling—radiation,
inlelsection, traversing and resection, the three poiot problem
und its solution-—mechanical, trial and error und the Besel's
graphical solutions the two point problems and its qolutlon,
sources of eror in plape tabling, ndvantages snd disadvan-
tages of plane tabling, applicability,

Leveling—introduction, dcfinitions and  scope, the level
suiface, hoiizontal and vertical planes, datum surfoce and
reduced levels.  lonstruments hand levels and elino meters,
bend myarks, GIS permanent, Temporary and arbitrary,

Topographical surveying.—introduction, utility and scope,
methods of contouring—direct and indirect/by interpolation
indirect contourings by radiating lines, spot height and grids,
chatacteristics of contours, uses of contowrs.

Compulation of meas—computation field notes, by oiffset
distarces from  a straight survey line, mid-ordinate, average
ordinate, trapezodal and Simpson's rule, from the plan—by
division into triangles and trapeziums, by area squares and
polar planimeter.

Copying, enlargement and reduction of maps—copying
maps-tracing, pricking and ferro-printing, enlargement and
reduction—Dby proportional compass—by squares, by panto-
graph, by photography.

7.2 Paper II (Practicals)—drawing equipment and their
uses: lettering construction of diagonnl and venrnier scales,
map reading; chain surveying instruments; chaip survey of
an aren-fi2ld work plotting and finishing; prismatic compass
ind the odulite; cbain ang compass surveying~—inter-section;
traversing: plotting and distribution of error; Galey traverse
table; planz tabling—surveying and finishing; two and three
roint problems.

Computution of arcas—the polar planimeter,

Copying, enlargement und reduction of maps—propertional
compass and pantograph.

8. Forest Enginecring [

Building  materials—Stones—classification,  charcteristics,
yuerrying and dressing, natural bed; bricks and tiles—suitable
curth. method of manufaciure, characteristics of good bricks
and titles. standard size: lime, sand and surkhi—sources and
classification, burning of lime stone, storing and uses of lime,
bulking of sand, cement—properties types storing, uses;
mortars—definition. kinds. proportions, mixing, laying curing
auantities needed for masonry and brick work; concrete—
lime and crment concrete, essentials of good concrete, pro-
poctions, mixing, laying and curing of concrate, water cement
ratio and consistency quantities of ingradients needed; re-
inforc>d cement concrete—principle and advantages, location
of reinforcements in siraply supported beams, T-beams, slabs.
lintels, balanced cantilevered beams and slabs, columns and
their hases, framwork or shuttering. finishing—proportions
of limz und cement plasters, methods of application and
curing  pointing. pronoriion of ingredients, method of point-
ine.—hinds of painting, white washing, colour washing and
distempering  fimbet—characteristics of a good structural
limber paints and varnishes, characteristics. methods of paint-
ing timber and steel structines, wood oiling, tarring.

Building, construcliom—sclection of site for a forest building
or forest colony, preparation of site; foundation—obiects,
~nuses of failere aped nrzeanfions foundation bed, safe bear-
ing canacitics of goils: aafe loads on masonry and founds-
tion beds, footing, width of foundation beds, thickness of

concreie bed, depth of foundation bed by Rankines rule,
Lmproviog bedrng power Of soit souls, wnellods o secuning
gate ioundations in »0it soils, setting out of buildings, excava-
tion ol trepches, plinth courses, piecaulions agamnsl termies,
Jamp plool courses; super structure—tihickness ol walls,
scafloluings, stone veisus brick, methods of constructing ml_ld.
buck work—Kinds, difference betwcen knglish and Flemish
bonds, detmils of kaglish bond at corners, junctions and inter-
section of 1 brick and 14 brick walls, construction of iflerent
kindg ot masonry walls, Ashlar, Ashler-faced, random and
cowsed rubble and dry ribble masonry and dry stonc revet-
ments; sills. lintels and arches—kinds of sills _and lintclg aml
their construction, position of reinforcements in RCC lintels,
uses of arches in buildings and their classification, names of
parts, principles of construction and centerings; carpentry—
principles of jointing, types of joints, lengthening, bearing and
framing joints, commmon types of joinls unsed in yvooden
floors, door leaves, rool trusses, roofs—types-—slopping and
fiat roof, sloping roofs—single, double or purlin and trussed
roofls, roof slopes, nature of stresses in roof members—wall
bearings—wind filling, gable and hipped roofs, flat roofs,
the jack arch roof, terraced and RCC fiat roofs; roof cover-
ings-thatching, country tiles roofing, Allahabad tling, Manga-
lore tiling, C.G.I. and asbestos shseeting, salting, flushings,
gutters, hips and valleys, ceilings; floors trench and base-
inent ﬁlling, earth floor, stone floor, tile floor, concrete and
wooden floor; doors and windows, doors—types and  sizes
normally used, fittings—the frame work, types—lodged and
braced batten doors, panelled, glazed, venetiancd and wire
gauge doors, swing doors, windows, fan light, ventilator,
cleresiory and dormar windows, sky light, stairs—the stair
case, types of stairs, straight, dos-legged open wall, Newanl,
bifurcated and geometrical stairs, location and design of
stail cases, fite places and chimneys—Ilocation, essential parts
and common sizes of fire-placc

less chullah and cooing ramge;

materials used, earth connections; cstimating—principles and
essential parts, project report, specifications, unils of measure-
ments, proceddie and proformas for detailed measurements
and bill of quantities for buildings, taking out quantities for
simple buildings, abstract of cost, plinth areca and cube rate
cstimates, analysis of rates, measurcment book; drawings—
plan, sc.tion and elevation of a small building.

Strength of materials—Introduction to stress and strain—
Hooke's law, Polsson’s ratio, elastic limit—elastic constants
and their mutual relationship, ultimate strength, factor of
safety and working stresses, application to timber, bending
moments and shear force—definition, BM and SF diagrams,
cases of simply supg:orted beams and cantilevers carrying
concentrated and uniformly distributed loads,

Practiculs—location of reinforcements in RCC lintels,
beams and slubg columns and weather shades; foundations
of buildings, standard f{oundations and Jesign by Rankine's
formula; bonds in brickwork, English bond at corners, junc-
tions and intersections of one and one and a half bricf(walls;
timber joints in roof trusses and timber stairs: doors and
windows different types; plan, section and elevation of a
small building with gable roof /hipped roof, preparation of
a building estimates BM and SF diagrams—cases of simply
supportcd beams and cantilevers, carrying concentrated/
uniformly distributed loads,

9. Botany 1.

9.1. Paper 1 (Theory)}—Histology cell, cell stiucture,
physical and chemical nature of cvtoplasm, nucleus and plas-
lids, cell wall, growth and thickening of cell wall cell In-
clumons_ i.e. carbohydrates, proteins, eminoacides, Tats and
ofls. minerals, crystals, latex, etc.. ce!l formation; tissues—
meristematic tissues of stama and rools-—--permanent tissues
and tissue systems, parenchyvma collerchvia and selercnchy-
ma, xylem and phoem: anatomy of stema—-dicot. monocat
and gymoosperms with cne example of each; anatomy of
roots, dicot and monocot roots: anatomy of leavgs, recendary
growth in thickness of dicot stems. formation of bark, leaf
fall, development of knots and healinx of wounds.

_Pl:lywio]_ogyﬂ'ibsorption and conduction of water and
mineral salts nscent of sap-theories reparding, transpiration
—mechanism & importance. photosvnthesis-mechanism  and
factors affecting the same. tranporation and storage  of
Food—carbohydrates  fats and oils; nitropen fixation  snd
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wssuniation by plants, root nodules; speciul modes of nul-
LON, Curuvorous plunts, symbion's, saprophytes and para-
sites; respitaton-conditwns wltecung respirauon; growtlh amd
movements; 1eproduction—yvegetalive, aseXual und sexual,

General—insfiuctions lor botunical collection  (before
first tour) ; general instructions reguding iden.lication ot
plants and use ot flora.

9.2, Paper li (Practicaly) — Morphology — ulgay, iungi,
mosses, forms, etc. and use of microscope, parts of flowering
plants, leaf and parts, phyllotaxy flower and
uoryl parts acstivauon nflorescences-types, fruils and seeds,
placentation, stem and root modifications, description  of
plats, histology-anatomy of stem and roots, anatomy of
leaves, secondary growth (only slules 1o be shown): culicclion
of bontanicul specimen and their preseryation.

10. Utilisation

10.1 Paper 1 (Logging)—dctinition, scop and terminology;
developmznt of logmng in lndia—of research, development
training, users and manulacturers; logging development pro-
cess, coprdination; basic logging-hand tools and their mainten-
ance, power chain saw, shoil har power chain saw—use
und uttachfoents, felling (in¢luding felling of leaming trees)

<ross cutting, delimbing etc.; off road transport-—ground
skidding, various kinds ol lractors and altachments used .n
skidding, dragging wiocnes, merinl iransporation; major trans-
portation-—loading devices, truck transporiation, water tram-
poration, departmental iogging and its merits; marketing and
sales; timber depots—size, organisation and management;
forest labour-orgamisation and maoagement, wages fo
labourers; physiological studies in logging, logging planning-
various factors and their impact, investment calculations,
machine—cost calculations for varlous forestry machines. road
planning, logging orgenisation and administration  control;
work study and ils application in logging; safety measurers in
logging; logging macgﬁms in advanced countries.

Practicals—muaintenance of saws and hand tools, work
study methods and planning. (Non-Timber Forest preducts).

10.2 Plaper IT—introduction—dafinition; non-timber
forest products of India and their importance in rural and
industrial ecomomy of the country; survzy of non-timber fo-
rest products; fibres and flosses-libre ylelding plants; method
of cultivation of important fibre yielding plants; grasses,
bamboos and canes—various grasses and their uses;, bamboos
—species of bamboo, thelr occurrance cultivation exploltation
and uses, bamboo survey, importart species of cancs-their
distribution practice of cultivation harvesting processing and
uses. essential oils+—methods of exiraction of essential olls:
cssential oil bearing plants of commercial importance, and
the methods of their cultivation and cxploitation.

0il seeds—important oil seeds obtained from foresis. their
method of collection, processing, packing and storage.

Gum resins and oleoresins—conymereial gums, resins  and
oleoresins and their economic importance; methods of tappina
of important gums, resins and oleoresins, processing, grading,
packing and storage of gums, tans and dyes—vegetable tann-
ing materials obtained from forests, their extractlon, pio-
cessing, handling, and storage; important dyes.

Drugs, poisons and insecticides—imporlant drugs available
from forests, method of cultivation, harvesting, processing
and grading, poisons and insecticides.

Edible plants, nuts and spices.

Rubber and gutt percha; method of tapping processing and
uses of rubber,

Charcoal—various tvpes of kilns used
of charcoal; charcoal dust briguettes.

7. Miscellancous products—bidi leaves; products of des-
tructive distillation of wood; leaf fodder; others.

Animal products—lac and slellac: silk and ftassar; mis-
cellaneous products—honey wax and ivory etc.

for manufactore

Mineral products.

TI. EXERCISES IN THE FIRST YEAR
1. Study and practical work during tours

THE GAZETTE OF INDIA : EXTRAORDINARY
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1.1. Summer tour—

Study of locality factors leading to forest vegetation and
site gquality, Forestry terminology; stem analysis; stump
analysis; increment boring, sample plot layout; enumeration;
ticld botuny; soil profile and its desaription.

1.2. Debhra Dun, Punjab and Himuchal Pradesh tour—

Soil Conservation, watershed management, farm forestry;
ravine reclamation.

Suqa:gsion, nursery practices, enumeration, compartment
description, forest types and field botany.

1.3, Winter tour—

Study of ecological succession, natural and artificial re-
generation, lending, mechanized plantations of fastgrow-
g specics, yield and volume tables, forest types. Natural
and artificial regeneration, taungya technique, ~afforestation
techniques In variows types of arcas, forest types, forest
based industries; cooperative managsmen: of forests,

2. Botamical collections during each tour

Collection and submission of complete botanical speci-
mens of not less thun 30 plants properly dried, mounted and
labelled at the end of cach of the tours mentioned (1) above.

3. Engineering Plates

Brick bonds, foundations; plams, elevations and cross
scctions of two simple buildings, skeich plans of buildings,

gridfes, lime klln etc, made during the tours in a graph note
ook.

4. Surveying Plates

Drawing work—Ilettering, chain survey, presmatic compass

and chain survey, plan table and chain survey, topographic
AUIVEY.

Note.—In addition to the items noted above, the trainees
should be cxposed to th: Development Programmes includ-
ing ‘Sovial Forestry' and ‘Tribal Welfare’.

HI. Written and Practical Examination in second year

1. Wildlife Management

Introdu\.tion—concci:t ol wildliic and history of wildlife
management; relationship with the allicd subjects,

Wildlife values and conflicts—values-acsthetic, economic,
scientific, ecologicul, religious recreational, conflicts—Ilanduse
priorities, ¢1op destruction, disease carriers,

Biological and ecological base of mwanagement—distribu-
tion and behaviour of animals as affected by varlous en-
vironmental factors and adaptations, concepls of niche,
hat_mut .and ecosystem, environmiental gradients; zoogeogra-
phiv regions of world withh special reference to wildlife in
India; fundamental requirements of wildlife-food-concepts
of food chains, food webs, pyramid of numbers, waler pinch
period, shelter-territory, home renge, edge effect, factors
affecting animul populations—concepts of sge and sex struc-
ture, mortality and natility, density and saturation point
pregariousness and flocking, breeding potential, biologicai
pressure, environmental resistence, internal adjustment fac-
tors, biological surplus and extinction threshold, social or-
ganisation and behaviour—animal zommunities general inter
and intra-specific relationships, dominance, predator and prey
rc]ﬂtionshilwl. Ingestive, eliminative and agonistic belaviour,
commenselism, mutnalism, parasitism, symbiosis.

Techniques of fleld studies of wildlife populations—field
observations and records; tracks, trails and other animal

signs; trapping, capturing and marking; rumen and fecal
matter analysis.

Population estimation-—censuses and estimates—visual counts
(direct counts and indirect counts), use of animal tracks and
signs; sample estimates—King’s method and its modIfications,

pcclllct group counts, use of pug marks; Indices—ILincoln's
index.
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Rure and threstened species in India—stud.es of impor-
lant rare and threatenced species of India and steps nken for
lheir preservation.

Sanctuuries, national purke and zoological parks—gencral
soncepts of their creation aud admimstrution : discussion of
some jmportam pational paiks, sancluaricg and zoological
parks of the country.

wildlife legislation—Wildlife  Pieservation Act
Games Act, shooting rules, Arms Act; international
national oiganisations tor wildlife conservation.

1972,
and

2. Environmental  consertation.—lntroduction, environ-
ment—itg defimtion, componcnts, ecosystems; environmental
conservation & management; the nutore of natural resources—
icnewable and non-renewable; the major biotic regions of
India & world; man’s record on the earth; land, its chaiag-
tenstics, uses und problems—agriculture, folestry, livestock,
wildlife; water, its uses and ptoblems, resouvrces; the consel-
vation of environments; e problems of population; the oul-
look; rural & urban landscaping; pollution aspects—air,
witer, noise, rural, urban, ingustrial; pollution monitering;
envionmentd] policy—education, research and coordination
11 Indin; environmental legislation in India.

3. World forestry.—Forest geography of the world—{actors
influencing the world distribution of forests; historical back-
ground and present distribuon of world forests,

Forest resources and forestry practices in dilferent reglons
of the world—North American region; Central American
region (Tropical); Seuth American 1egion, Scandanavian re-
gion; European region; Mediterranean region; U.S.S.R.; Ccn-

tral Africa (Tropical) Scuth Africa; South East  Asia;
Lastern Asip (Japan and China); Australia,

Regiomal development of wood based industrles in  the
world.

‘Trade patierns 1n forest raw malterials,

World geography--physical features; climate;  vegetation

types; distiibution of forests and types.

Historical—historical phytogeography, evaluation and migra-
tlon of plants; historical *co-geogruphy, evolution and mmigra-
tion of animals.

World forestry literature (peiiodicnls, journals etc.) with
display.

World forest organisations—developmental world agencies
and organisations, ¢. g. SIDA, DANIDA and others, world
forestry 1esearch agencies and orgonisations e.g. IUFRO,

{UCN, WWF and others; status of wuild forestry research
& education.

Conmesses, commussions, conferences and conventions
levant to forestry on global basis. ’

4. Silviculture

4.1 Paper II1—Siiviculture of Indian Trees-—General des-
cription—dealing with geoeral nature, growth characteristics,
distiibution (Geographic and Geological}, phenology. silvi-
cultural charucters, awacology, synecology, communily en-

viromncnt, regeneration methods und management of Indian
apecies of economic impoitance.

Ic-

Al Headquaters

Main species—Broad leaved, Acacia nilotice, Acacia cate-
chu_ Dipterocarps, Dalbergia sissoo, Samalum album, Jugalns
regia, Bombax ceiba, Anacardium  occidentale;  exotics—
study of below mentioned exotics under the headings  Jike
importance, their role in forest econemy, purpose of intro-
duction, ‘smtabﬂl_ty of species, ecological and ecoromic factors,
means of cstabh_.shmcnt, tmunagement and other comsiderations
for the following species—Casurina equisetifolin, Prosopis
jutflora, exolic conifers (tropical pipe in particular); species
of secondary importance—Toona ciliata, Ailanthus  excelsa-
A grandls, A, Malabraicum, Dalbergla latifolia Gmeline
i_irborgu, Adina cordifolin, Lngerstromia species, Holoptelea
integrifolia, Terminalias, Hymenodiciyon excelsum, Quercus'
species, Boswilia, serrata Hopea puryifiora Pterocarpu, spe-
Cley Anogeissug pendula.
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Main species—Comifers—Cedrus deodaia, Picea smithiana,
Abics pindrow, Pinug rexburghii; Broad leaved—Shorea robu-
stu, Tectona grandiy, bansbovs—general, Dendro—calamus
and Bambusa arundinacea. FEaotics—Fucalyptus. Eucaly-
ptus camalolulensis (Mysore gum), Tan bark wattleg Special-
ly Acucia mearnsi, Poplais,

4.2 Paper 1V—Silvieultural 8ystems—Introduction, defint-
tion und objectives, clussiticatior.

Clearfelling systems and its modifications.

Shelterwood systems  (involving concentrated regeneration

Lellings)—uniform system. gioup system, irrepda shelter-
wood systeny

Shelterwood system

(involving scattered removal of {rees)
sel.ction system.

Coppice  system—simsple coppice

system,
with standiids, coppice with teserves,

coppice

Conversion--reasons for conversion from one gystem to
another; iypes of conversion—conversion trom selection to
vuilorm, conversion fromy coppice to high forests,

Modification snd combination of variows systenw to suit
locul conditions in India-—discussion on the justification of
gving new names to modifications of systems in India,

U. I. Selectlon System, Punjab Shehierwood System, Coppice
with Re:crves,

4.3 Viva Voca in Silviculture—This shall cover general
siviculture, Siviculture of Indian  Trees Silvicultural
syslems ete,

5. Fqrest Munagement

Introduction—definition and scope, managemsnt of forests
and its peculinrities. principles of forest manngement and
their application.

Objects of Manngement—purpose and policy, choice of
objectives, owner’s attitudes and social role of forcstry.

Sustained Yield—genera]l definiiions, e.g. fclling series,
rotation, felling cycle, cufting series etc. concept and mean-
g of sustained yield.

Rotatlonp—definition, kinds of rotation, factors affecting
choice of rotation, rotation and conversion period,

The normal Foresb_—dcﬁnjtion and concept, normality in
1egular forests, normality in irregwlar forests.

The octual growing stock and its increment—pgenersl con-
sideration distfTbution of age gradations or classes in regular
forests—normal and actnal, distributlon of age sradations or
classes in irregular forests, normal and actup) distribution of
uge gradation or classes in forests under coppice systemns;
giowth estlmation and icduction fauctors for density, quality
miscellaneous, quality and price increment and forest percent.

Yicld repulation—gencrel principles of yield calculation;
silvicultural systems in 1elation to vield regulation; methods of
yield regulation—yield regulation in regular forests, by
alea—reduced arcas and Hufmagls modification by volume
and increment methods, yield regulation in irregular forests—
methods bascd on growing stock only, Ven Mantel’s formula
and its modifications, rnethods based on increment only—
Biolley'’s method du controlle methods based on volume
and increment—Austrian method, Hulnagl's French methal
of 1883 and its modification, method based on number of
trees in vairous age classes and time taken to pass frona
one age class to the next-—Brandis’ method, Hufnagl's
method Smythies safegnarding formola.

Applicatiop and control of the different methods of yicld
regulation in forest managemsant in Indian Forestry.

Multiple uses of Foiestry.
6. Working Plan

Tpgrodmtiop—-doﬁnition. object, scope sphere, necessity for
revisions, division of forests into various wmits maps, concepts

of national, regional and local plang project formulation,
evaluation and appraisal.
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Preparation of a Working Plan—Prcliminary working plan
report; field work-stock mapping, checking of maps, com-
partment description, collection of statistical data, collection
uof other data, evaluation of management altermatives.

Office work—<collection of data for Part I and apalysis,
writing of Part T and II Management information systems
for working plans.

Control of Working Plan,

Working Plan exercise will be conducted in any suitable
sal or other forest covering as many types as possible. Each
tralnee will be required to write up a working plan for an
area not less than 1,000 hestares,

7. Forest Fconomics and  valuation—introduction-—defimi-
tion, role and relevancg to forestry; general tools of economic
analysis; paculiarities of forest economics; role of forestry in
Indian economy,

Demsmxl and supply—theory of consurer behaviour; con-
cepts of demand and supply; concept of elasticity of demand
and supply; demand and supply of forest products.

The market’—market structure; pricipe of forest products;
market structure for forest products.

Production and costs—tactors of production; law  of
diminishing returns; long and short rup productions function;
cost of production,

Timber production economics—faciors infhwencmg timber
production; timber production and iis economic pecullarities;
locational theory amd transportation.

Wood products economsics—demand supply and pricing of
major forvest products; demand supply and pricing of major
forest productg; forecusting techmiques.

-Forest—Valuation-—concept. of interest on capital; present
net worth, intcrnal and rate of returr with practical exam-
ples: land expectation value and concept of profit with illus-
tration; stumpage appraisal,

Non wood products—techpiques of evaluating non-market
values; general concepts of wildlife ecomomics; application of
economic theories to otdoor (forest) recreation

Forestry Planning and budgeting-planning in forestry;
project formulation and evaluation; concepts of budgeting
with applications to forestry.

Opcrations research  techniques—opiimisation methods in
forestry; practical application.

8. Forest Protection--General consideration~—the place of

forest protection in Indian forestry; classification of injurious
agencics-—animals, insects, plants, atmospheric agencies,

Provention—its imporfance

Man as a source of injury to forcst—iorest fires causes
and ctaracler of forest fires; fire prevention activities; pre-
suppression activities in fires contorl; fire suppression; fire
control policy and objectives.

Protection against shifting cultivation and faulty land use.

Protection against mismanagement; protection apainst do-
mestic animals and wildife protection against injurious plants
Protection against atmospharic agencies.

Y. Forest policy and law-forest policy definition, necessity;
scope, range and various considerations: foundations of a
stable forest policy; contents of a national forest policy;
India’s national forest policy; contents of the 18352 {forest
policy and ils correlation with the policy of 1894 need
for a revised forest policy for India.

Forest law—legul definitions; application of penal code to
forests; general principles of criminal law; legal principles
of punishment; the criminal procedure code as applies to
forestry muatterss the law of evidence and the Indian Evi-
dence Act as applied to forestry macters objecty of special
forest law; the Indian Forest Act; geneial provisions; detailed
study; legal organization of the forest service.

e — __::ﬁ;;

Connected law (dealing with wildlit'c etc.)

Forest administration (including forest cadres. torest
manuals etc,)

10, Social Forestry—intioduction definition, scope neces-
ity special signincance In tre conleat of emergy and swnall
tumber requirements of Indm, cnvironmental pollution and
recreation; place of social forestry in the national forest
policy of [ndia. ‘

Furm forestry—its need and scope on amd around agricul-
tural lands; role in rural ¢conomy and ity efiect on agricul-
tural practices; establishment of farm forests, choice or spe-
cies, planting” techniques, mamntenance; organisation of the
programme, rolc of the forest deptls; protection.

Social forestry—olyjectives and scope vis-a-vis farm forestry:
raising of trees for fodder, timber firewood, creation of
pasturc lands; avenue plantations, canul bank  plantations
plantations along railway lines; «hoice of specics, techniques,
maintenance, extension wpprach organisation of the pro-
gramme, role of tle forest department; protection.

Recreation forestry—needs of the urban population: scope
of its application in forests, city forests and concept of
integrated town planning and forestry; creation of forest
parks in natural forests close to urban centreg,

Winds breaks, shelter belts and catchment {orests—scope of
creation of wind breaks, shelterbelts, Jhoice of species, techni-
qucs, maintenance, scope in the catchment forests of water
works, etc., protection,

Organisation, legislation and publicity—extension, organi-
sation, training and demonstration, public participation and
publicity; need for a defined policy, suitable legislation to
support the programme.

11. Tribal welfarc—general—definition types, distribution
and demography of tribes racial classification.

Copcept of races tribes, family, clan and Kinsbip, princl-
ples of socinl grouping,

Cultural traditions, customs, ethos, beliefs and practices of
tribals in generdl, political organisations and social conlrols.

Tribal Economy

Delails of few important tribes of India, e.g. bhils, san-
thals, gonds and nomadic tribes.

Administration of tribal affairs, constitutional .provisions
for their welfare and tribal development plans.

. Approaches fowards tribals, policies of isolation. assimila-
tion and middle path.

Tribals and forests, their symbiotic relationship.

Practicals a case studies of FL.CS (forest labourer co-op.
suciclies).,

Case studies on colonisation of tribal communities.
Cuse studieg on exercise of rights and concesions by tribals,
12, Engincering II.

Reads—Introduction—necessity of roads, classification, cross
section, systems of metalling, road gradients: alignment re-
conajssance; oblipatory points, alignment of a plain road,
alignment of a lsll road, preliminery survey, paper locution,
Jdemarcation; design-road and Iand width, the sghoulders,
cember, section on  hill sides. gradients, earth work,
drainage of plain and hill roads, road curves; super-eleva-
tion, widening and sighting distance, retaining walls and
breast walls-necessity, materials wsed, forces acting, condi-
tions of stability and thumb rul:s; for deslgn of brick-
work, masonary and timer-crib retaining walls: estimating—
principles, carthwork by trapezoidal and prigmoidal rules,
the slope tamplate, the abstract of cost; setting out gradients,
nge of the field level and boring set for setting out gradients
instrument-levelling  instrement, dumpy level. adjustments,
difference of levels—back sight, Iatermediate sighy fore-sight,
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helght of instrument and change patt—axcs of telescope and
Lne of collimation, negative readings, reduction of levels,
rise and fal system and the collimation or Hi system, their
relative merits, arithmetical checks, the level book, classi-
fication of levélling—simple, compound or differcntial profile,
corss-sectiomng, reciprocal levelling; setung out cuttings and
embankments, setting out of simple circular curves by the
method of ordinates from the long chord, vertical curves;
construction-organisation of labour, tools, clearing, economi-
cal digging, lord and life. construct.on of earth stabilized and
water-bound macadam roads, cordurory rouds, use of cam-
ber template; monienance,-general wear of roads, surface,
muaintenance, lmprovement of existing roads, renewal of sur-
face, road watertables and pole trains, road signs, notice
boards and guward stones.

Bridges—Introduction—types of forest bridges, the ford,
Irish Dridge, causeway, road syphon culverts, timber bridges,
captilover bridges, suspension bridges; selection of site and
waterway-selection of site-factors affecting afflux and free
board, provision of waterway-factors aflecting. waterway for
culverts and small bridees, scour and ils prevention, masonry
arched culverts-names of parts, economical spans, thumb ruleg
for design, principles of construction—centering;  simple
wooden bridges— a typical small wooden bridge, the abut-
ments and piers, the timber bank seat, timber post, pile and
masonry abutments and piers—single and double trestle
piers—timber crib piers, construction of the super struc-
tures, the through and deck span timber girder bridges;
common suspension bridges—parts, stability, principles of
construction—towers and anchoraques, the roadway.

Water supply—Introduction—sources of supply, springs,
sireams and rivers, ponds and lakes, dams and reservoirs
and wells types of wells—shallow wells, deep wells and
arfesian wells, bore wells and tubewells; sinking of wells—
selection of site for shallow and deep wells steining, sinkinyg
of masonry lined wells; yield calculations—springs, streams
and rivers, ponds, lakes and dams, wells, spacing of wells;
nurification of waler—princivles, clarification and steriliza-
tion, cleaning and protection of wells, :

Design of  timber  structure—simple elastic  theory
of bendinz—bending and shear stresses in simply sunported
heams and cantilevers carrying concentrated and uniformly
distributed Joads, direct and bending stresses; stress dia-
grams—stress diagrams for roof trusses with and without
wind loads; design—timber beams, short timber columpg—
ties and struts of a framed structure.

Practicals—road design—cross-sectior of a road in the
plain /hills, and retaining walls: preparatien of road  esfi-
mate—earthwork calculations; setting out road curves by
ordinates; a masonry arch culvert; a simple timber girder
bridee: a cantilever bridpe; a suspension bridge: stresg
diacrams for timber trusses—with and without wind load;
design of tles and struts of a timber frame.

A masonry arch culvert.
A simple timber bridge.
A cantilever bridge.
A suspcnsinn bridge.

| Sércsa diagfams for timber trusses with and without vﬁnd
oad.

Design of ties and struts of a timber frame,
13. Forest Machinery

Motor mechamics—petrol and diesel engines; 4-stroke and
2-stroke engmc_s:_fue! system; ignitlon system; lubrication
system; transmission system colling systemn; fault detection
and daily checks.

Maintenance and operation of machineries—nursery; plan-
tations; harvesting: transport; fire fghting. .

14. Botany

" 141, Paper I (Thcory)'—.—”f‘axonomy and its significance—
brief history of classification: systems of classification viz.
Bentham & Hooker. Engler and Prantl and Hutchinson,

Plant nomenclature—importance of rplant nomenclature:
brief history.

Modern rends in plant taxonomy.

Systematic botany of Indian forest plants following Ben-
tham and Hookers system, with emphasis on fa;mlxcs of
foresiry importance (tree species), their distribution, field
characters and their economic importance.

Dicotyledons—polypetalae—

—

. Magnoliaceae,

. Guttiferae.
Dipterocarpaceae.
. Malvaceae.

. Stereuliaceae,

. Rutaccae.

. Moliaceae.

. Sapindaceae.

. Anncardiaceae, .
Leguminosac.

. Rosaceae.

. Rhizophoracene.

SR
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—

. Combretaceae.

—
£

. Myrtaceae.
. T ythraceae.

—
A

Gamopeialae,
16. Rubiacecae.
17. Sapolaceae,
18. Ebennceae.
19, Oleaceae.
20. Apocynaceae.
21, Bignoniaceae.
22. Verbenaceae.

Apetalae.

23. Lauraceae,

4. Fuphorbiaceae.
5. Urlicaceae.

6. Cupuliferae.

7. Salicacenc.

[ 28]
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Monocotylcdbns
29. Pal-maccae.

30. Gramineae.

14.2. Paper ' 1T (Practical)—dissection, aketching, descrip-
tion and identification (with flora) of forest plantg.

15, Zoology & Eniomology

15.1. Paper [

(Theory)—introduction—importance  of
forest mntomology. ’

Animal ecology—relations of animals to their biotic and
abiotic environments; niche, habitat and ecosystem; ‘inter-
relalionships of insect populations, forest stands and forest
practices.

Elementary Entomology—insect anatomy ; insect biologies,
life histories, metamorphosis and hibernation: iosect taxo-
nomw-—classification into orders.

Forest Fntomology—insect pests of standing trees (plan-
fatlons and natural forests)—injury, blology, life history and
control of insect; of economic importance in forestry ‘with
specinl reference to the following free species-—sal, teak,
toon, malogony, Acacla; cashew, semul, -ailanthus, michelia,
smelina, eucalyptus. poplars, willows, deodar, tropical pines
and high level coniflers x%Eprum: and fin); insect pests of felled
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and converted timbers—injury, biology, life history and con-
trol, insect pests of nurseries and their control; insect pests
of secds—injury and methods of seed storage. control, ter-
mites in relation to forestry and timbeis—biology, ccology,
life history and control; insect vectors of plant diseases with
special reference to sandal spike diseasc; ccological classi-
fication of harmful and beneficial insects.

Principles and methods of inscct pest control—gencral
principles integrated control measures; melhgds—_clmmlcal
control, insecticides, technique (appliances), biological con-
trol agents, silvicultural control (management) mechanical
and physical control, attractants and. repelants, male sterile
technique etc., legislative control and plant guarantine mea-
sures.

13.2 Paper II (Practical).——visit to_enlomology muscum
to see insect pests and their damage with particular reference
to the following—pests of standing forest trees, sal heart-
wood borer, teak defoliators, tealt canker grub, melicceae
shoot borer, ailanthus defoliator, champ bug, gambar defo-
liator, popular stem borer, deodar dcfoliator, bark beetles,
spruce budworm, pine shoot borer; nursery pesis, cutworms,
chafen/grubs and circkets; seed pests, bruchids, weevils and
micro-lepidoptera; insect vectors of plant diseases, Cocolidia
indica and Nephotettix impicticeps; termite pest, termite
castes, timber entomology—pests of felled timbers. bark horers
pin hole borers, ambrosia beatle, sapwood borers. shot hole
borers, heartwood borers, drywood borers; bencficial insccts;
parasites, wasps and flies, predators, bugs, beetles, mantids,
wasps, lac insect, koney bees, silk worms.

Visit 1o insectary—diagnosis of insect attack by symptoms;
how to report and seed specimen to Forest Research Insti-
tute asking for advice,

Spraying equipment and demonstration of spraying.

Insect collection—setting pinning ond preservation—proba-
tioners shall submit a collection of 50 insects fo cover 9
orders and 20 families collected during their tours, field ob-
servations of the collection to be wrilten in field note book,
collection (wet and dry, damage and life histories) should be
systemnatically and biologically erouped, labelled and identi-
fied upto family.

Excursion to forest areas, felling sites and timber depots.

16, Mycology and Pathology

16.1 Pa%er I (Theory)—Fungi—definition; position in plant
kingdom; broad classification; important families in Hymeno-
mycetes; important geners in Polyporaceae.

Nutrition in fungi—-mycorrhiza,
Timber decay and stain—causes; types; effects on wood.
Diseases—causes and symptoms.

Protection of timber from decay (after felling in forests,
in storage and in use). .

Wilt diseases—nursery diseases; wilt of shisham due to
Fusarium solani; wilt of Casuarina due to Trichosporium
vesiculosum,

Root diseases—root rots of sal due to Polyporus shorcae;
root rot of hardwoods dve to Ganoderma hicidum; root rot
of deodar due to Fomes annosus.

Heart rots in trees—in sal; in blue pine;
Heart rots in coppice forests of sal and teak.

Diseages due to rusts und other microfungi—stem rusts—
Cronartium himalayense on chir and Oribicola on blue pine;
witches brooms rust in deodar due to Peridermium cedri and
leaf rust of teak due to Olivea tectonac.

Diseases due to physlological causes—dying of sal:
Eucalytus citriodora; water blister in teak:
rina.

dying
failure of casma-
Virus diseases—sandal spike,

Internationally dangerous forest diseases —plant tine:
principle of forest diseases control, Pt quarentine:

16.2. Pa]ifr I (Practical)-—examination of the mycelium of
" Mucor or Rhizopus growing on a moist bread and study of
asexnal reproduction of the fungus;

Stidy of fruiting structures of un Asomycetes (e.g, Xylaria)
and Basidiomycetes (e.g. Polypurus), reproductive struclures
(ascus and ascopores in (he former and basidia and basidios-
pores in the latter) to be examined.

Examimation of sporophoreg in Basidiomycetes-Thelephora-
ceme—Hymenochaete (H. rubiginosa); Polyporaceac-Polyporus
(P. shoreae), Trametes (T. pini fomes pini), Fomes (F, anno-
sus, F caryophylli), Ganoderma (G, lucidum, G. applanatum),
Agaricaceae—Armellarin (A. mellea); distinguishing characters
of the families in general to be stressed.

Study of the types of decay in timber--white flbrous rot;
while pocket rot; brown cuboidal rot; dry rot,

Study of rust disemses of conifers—cronartivm hirualayenese
an chir; Peridermium cedii on deodar,

Local excursions to acqualnt with common tree diseases on
sal, shisham, khnir and other hardwoods.

17. Forest Utllisation. 1Wood Technology).

17.1 Paper Il (Wood Technology)—Wood structure—intro-
ductjon—scope of wood anatomy, what is wood; gross fea-
tures of wood—Lﬁith. heart wood, sapwood, bark, earlywood,
latewood, prowth ring etc.; minute stracturs of wood-tracheids,
fibres and vessels, parenchyma, rays, resin canals etc., general
properties-colour, flourescence, lustre, odour, weight hardness,
grain, texture and figure; ultra-structure of wood- electron
microscope characteristics; Identification of timber with key
for 25 important timbers.

Properties of wood, defects and abnormalities—physical pro-
perties of wood; mechanical properties of wood; factors
influencing strength properties of wood; suitability indices and
their use; safe working stresses and their evaluation; testing
and evaluation of timber prodncta and stores: classification
of defocts in wood and theiv influence on utilisation charac-
teristics; methods of jdentification, measurement and evalua-
tion of defects.

Wood seasoning—iniroduction—object, need and importance
of seasoning; general principlss of seasoning; air seasoning:
kiln seasoning and other special methods of scasoning; season-
ing schedules and classification of timber; design of .seasoning
kilns, air drylng sheds and solar kilns,

. Wood preservation—introduction-need of wood preserva-
tion, natural durability of timber and wood destroylng agen-
cies; types of wood preservatives, thelr characteristics, compo-
sltion and properties; preparation of material for treatment:
methods of wood preservation; factors affecting penetration
of preservation; (fropcrties of treated wood, testing of wood
preservatives and treated timber; treatment of fimber for
different end uses Including cost aspects,

17.2. Paper IV (Industries)—Composite wood-adhesives-manm-
facture, properties, uses; plywood manufacture-properties uses,
fibre boards-manufacture, properties, uscs; particle boards—
manufacture, properties, uses, improved wood-impregnated and
compregnated woods, hzat stabilised wood and chemical modi-
fied wood; present status of composite wood industry  in
Indian and future expansion plans.

Cellulose and paner—chemlstry of celinlose, hemicellulose
and lignin; production of mechanizal pulp; production of
chemical pulp; production of semichemical and chemi-mecha-
nical pulps; manufacture of paper; manufacture of rayon:
raw materials for paper and rayon,

Saw milling—type of saws nnd saw mill machinery: design
and layout of saw mills and wood workshops; wood work-
ing—hand and machine tools,

Grading—c_ommercial grading systems; stress grading  in-
cluding machine grading; existing Indian standards on grading.

Wood Noged industries—historical  backprownd of  wood
based industries in India, dresent status of and sujtability of
Tndian timbers for apricultiral implement and farniture in-
dustry; present status of and suitability of Indian timbers for
mathemafical and musical instruments industey and turmery;
present status of and snitabllity of Indian timbers for pashing
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and mullistage sampling and:subsamples of equai and wn-
equal sizes); ratio and resicssion esliniales; Jdouble sutnpling;
sources of error in surveys.

Desigii of experiments —completely randomised, iandumised
blocks and Jalin squaie design; tactorial expecnuents; con-
founding split plot designs; masi Intin  squaies, incomplete
block design; bolanced and partially balanced  incomplete
block design: rattice squares, incomplete latin squares.

Distribution of paws of variutcs—classical regression pro-
blem, bivariate normal surface; lineur iegression as deter-
mined [rom a sample, computation vt regression und correla-
tion coefficients, variance regression line; regression when
independent variable is not randuns funclional  releations
beltween varinbles subject to ervror, contingency table, yates
correction for continuity; chi-sguare test of homogeneily,

Multiple regression analysis and curve fltfing—-equations
of multiple regression; the solution of normal equations var-
ance and covariance matriy; residuals,

21, Advanced Forest Biometry—application of  statistical
techniques in forestry-introduction to statistics; use of electro-
nic duata processing muachines; sampling tcchniques; test of
significance; Tepression and correlation analysis;  analysis ol
variance.

Forest measurements—U(ree and log volume estimation {rom
rules & tables; forest inventory; applicalion of sampling with
probability proportional to size in forest inventory: uvse of
computers in analysis of inventory data; measuring: Instru-
ments & procedure for forest measurements.

Stand structure & growlh-—siand structure. densily. site
quality and ylchl tables; stand growth; unalysis of  typical
gro&vt{n models; simulation techniques and upplication in growth
models.

Mgmagcment information system for rorest muanagements-
decisions-evaluation of information needg for decision making
by forest managers application of operations research techni
ques for collecting stand information.

Remote sensing techniques for forest measurements-use of
aerial photograpbs for forest meassurements; remote sensing
t_echniqucs using satellite imageries, use of aerial photographs
in preparalion maps; use of Insttuments & procedures for
preparation of maps,

Advagcecl_Fgrest teonomies and  Valuation—Review  of
economic principles—theory of demand; theory of production:
theory of costs and  marginal analysis; market  structure:
thcor}v of distribution: theory of capital; application of eco-
aomuc principles to forest resource management.

Analytical tools to decision making in resource manage-
ment optimization models; linear and non linear programming,
game theory; decision theury: application of other operations
rescarch techniques to forest resource management: use of

clec.lr_onic date processing maachines to resource management
decigion,

Forest products sconomics—-contribution  of forestry lo
nalu_)nal economy; foiest based industries, problems in esti-
mation of demand for tangible and intungible goods from fo-
restrys gase studies.

Production problems in forestry—application of production
theory to forestry input and outpw decisions; analysis of
ﬂnanci;tl objectives of forsstry production; mulliple products
analysis; case s(udies,

Analysis of market structute for forestry prodeets—marcet
structure for forestry products; pricing of forest products: de-
mund and supply of forest products: production. consumption
& supply of forest products; case studies.

Non timber products economizs—multipls use, economics
of foregt recreation; wildl¥fe; forestry & environment: forestry
& quality of life.

~Forestry and international affairs-—broad trends of pro-
duction & consulnption of forestry products; trade patterns
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fur forest products; markeling of forest products inlernatiunal
contest,

OR

Advanced Wildlile  Managemenl—Wildlile  mansgement
techniques—{icld observalionsy instiumentation: habitar anuly-
oiv and evaluation: food habit analysisi post  moriem
technigues, field delection of diseases and condilions; [aXi-
dermy: capture  and marking  technigues; establishment &
nuintepunge of field laboratotics & museum.

Pructice  of wildlife management—concepl ()f wildliﬁe
managemenl—definilivn & importance; fistory of \cv:ldhtc
management  in Indis, Asis, Atrica. Europe, America .4
Australia, concept of ¢onservation including multiple use of
land.

Measurement of wildlife population—need for censud,
census types & techniques; collection and analysis of census
data.

Control of fpod and waler—variety gf food palapa_bilitv,
ceential nutrients etc.; food habit studies;  availability of
waler,

Hubitut managemenl—habitat anaiysi-; 5|:)cCi€ﬂ composi-
lionm and indicator plauts: (echniques of dealing with environ-
ment; control of cover,

Management of wildlife reluces—mechanism of use of re-
fuges: species suited o refoge,

Managemszat of special area—-national parks and sanctu-
arles: game farms.

Control of disearev—types of diseases; methods of control,

Predator control—inter-predator relationship; predator-pray
relntionship; sanitation: food habit research,

Populution problem —declining and dense populations shift-
ing popmution etc,; corridors for dispersion and migration;
introduction of species; population and habitat balance,

Control of hunting—purpose: kind of control  balancing
species and eco-svstem.

wildlife maoagement plans—collection  and analysis  of
essential information; special techmigues for use in the pre-
paration of management plan; preparation of model plan.

Maunagement of imporiant  wildlile  species—endangered
species, mujor wild amimal species; important game  birds,
lish and crocodiles; case studies on elected problem in wild-
life management,

V. EXFRCTSE IN THE SECONID YEAR

1. Study and practical work in tours

1.1 Sunsmer (ow—Study of working plans and manage
ment of conifers and temperale bread-leaved species, intros
duction of exotics, mechanised logging; watershed manage-
mant slinning and practice.

1.2 Winter tour—Study of working plans and management
of task; bamboo deciduous species, ever-green species. thin-
ning research: utilisation methods ircluding visits to wocd-
based industries, industrial planning and correlaied industrial
plantations.

2. Botanical collections during euch torr—Collection and
submission of complete hofanical specimens of not less than
30 plants properly dried. mounted and labelled at (he end of
each of the tourq mentioned in (1) above.

3. Engincering Plates—Stress Jiagrams, Hmber beams, roof
(russes. timhber brndges sketch plan of buildings bridges. lime
kiln etc. made dining the tours in a graph note-boaok.

4. Forecast Road Alignment Exercises—Alignment, map-
ping and estimation of forecast moter road through ¢ hilly
country.
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case industry; predent status of and suitability of Indian
timbers for coach buildng and slecper industry; planmng;
planning for development of woud bascd industries.

18. Genetics—Introduction—delinilivn—scope npplication to
plant improvement.

Heredity—history; mendals laws of heredity; hpysical .hasi_s
of heredity—the cell and chromosnmes; cell division—mitosis
meiosis.

Variation—sources of varialion; genetic v/s environmental
viriations and their estimation.

Qualitutive und quantitative characters—single gene and mul-
tiple gene determined characters; modification of mendelian
ratios; inheritance of quantitative or polygemic characters.

Forest tree breeding——objectives of trec breeding; methods
of tree breeding; recent advances in  vegetation propogation
of tree sp. ‘ .

Sclective methods of tree imnroyement——seed stands and seed
production areds to meet inferim need for secds; plus tree
selection; seed orchards and their establishment; manhgement
of seed orchards; progeny trinls—one parenl & two pavent for
estimation of genetic parameters,

Hybridization—objecty of hybrigization: inte; racial and
inter specific hybridization—exploitation of heterosis: <ced or-

chards for raising hybrid seeds,
13

Breeding for special charclers—/or improvement of wood
characters; for incorporating resistnnce 1o specific diseases; for
incorporating resistance to 8pecilic pests; incorporating Te-
sistance to specific adaphic and climatic factors.

Breeding for special characters—{or improvement of wood
characteristics; for incorporating resisiunco :to specific diseases;
for incorporatig resistance lo specific pests.

Polyploid and motration brecding-——definiion—conscrvation
of natural polyplold in some important tree general experiment-
ed indication of polyploids with conzlusion and method of treat-
ment, utilization of polyplold in tree improvement; mutation-
defimitions, natural and induced mutalion experimental induc-
tion of mutation with polyploid and physical and chemical
mutaeens; utilization of mutants in free improw:oent,

Practicals—preparation of slides for studics of (hromo-
somes; vegetulive propagation and use of growth promoters;
plug tree selection; seed orchards and their estabilshment;
various methods of hybridization; various types of graflting
and budding, controllad pollination, {reatment of seed or-
chards.

OR

Forest Ecolugfy——basic ecological principles and concepts—
definition of ecology and furest ecology, scope and importance
of ecology in conservation of natural resources in wencral,
land use. forestry, grassland management and wildlife, eco-
logy and its relation to other sciences, sub-division of eco-
logy including syn and autecology; busic concepts of
plant ecology (forest ccology), cuncepts of ecosystem hahitat
and ecological niche, ecosystem comnponents. biogeochemical
cycless; fundamental concepts related lo energy in ccological
systems, the food chain, trophic structure and ecologicnl
pyramids.

Forest environment—environment of the  forest—hiotic
and abiotic components and environment. their inter re.
Iatlons and importance in forest ecology. effect of infer
action of different environmental factors on the develop-
ment of vegetalion; environmental measurements—measure-
ment of environmental fastors (instrumentation) Hke solar
radiation light intensity, temperature. atmosphereic gases,
particles and electric properlics, etc.; limiting factors, pringi
ples of limiting factors, comhined concent of Iimiting factors,
principles of limiting factors, physical factors of inwortance
as Nimiting factors, ecological indicators.

Forest community (syn-ecology)—~biotl: community con.
cept: methods  of studying vegetation—life forms, structure
and physiognomy. charling and mapping of  vegetalion,

quadrats, tramsects, etc, methods of rating for trcquent\:'.
analysis of datn with gualitative and guantitative methods
(mndicecs  coeflicients, formulate, symbols, palterns, e_tg.).
dcscription, classification  and ordination of communities,
siatistical methods and mathematical models; concept of eco-
logical dominance, competition tolerance agrression:  seral
and climax compnunilies, ecotoncs and concept of  edze
effect; veaetation dynamics (temporal and spatial development
of vegetuilon)—origin and development of vegetation, eco-
logical succession, primary and secondary suceession, retro-
press.  arrested succession  and climax, mono  and poly-
climaxes, mosaid theory; phytogenography—basls of  classi-
fication vegetation types brief description of the foresl types
of the world ana of India; paleco-ecology-pala vbfanical
patteins in relation to present distributjon. lines ol evidence
—fossil woaus, dendrochronology, 1udio carbon dating, peat
anulysis, pollen analysis, ete.

Aut-ccology—studies on growth requircment of specles—seed
production and their germination, methods of studying com-
petitive potential, moisture requiremanta of species, ete., Tool
development—studies on development of root system in varied
hahitats.

Ecological adaptations and cvolution—adaptations, origin
of adaplations, fate of adaplations, the genecologic classifi-
calion, isolgtion and evolulion,

Production ecology (forest productivity)- —concept of pro-
ductivity; biological produetivily—production of organic matter
(plant biomuass), accumulation of organic maller.  crganic
balance sheets; nuirient cycle—uptake of nutriznts, nutrien

loss, nutricot input, nutrient budget; energy flow, energy accu

mulation, energy budget; water circulation—interception of
precipitation, cvaporation and runoff, transpiration, soil mois.
ture, waier budgets; methods of nssessing forest site quality
(foresy productivity), direct measurements of forest produc
tivity, vegetation as indicator of site, indicator type and indi-
cator spectra, environmental [actors as a measure of produc-
tivity, climatic factors and soil facrors; site as a dynamic
coneept.

Radiation egplogy—-definition—redivactive substances, 1adia-
tion and environment; nuclear concenpts-types of ionizing radia.
(ion, units of measurements, radicisolopes( radionuclides) of
ecological importance compurative radio sensitivity; effects of
radiation on individeals, populations communities and eco
systems; radioactive substances relepsed into the environment
and the manner in which ecological communities and popu
Iation control the distribution of radioactivity, the fallont pro-
blem. waste disposal, future radioccological research; wse of
rndi)onctive tracerq in biological sciences (ecology, physiology
ete.

OR

20. Forest Statistics——introduction to theory of probability
introduction to set theory, cvents, clementary sect, theory
applied (o events addition and multiplication theoremo of
probability, conditional probability expectation, random  vari-
able random numbers,

Standard distributioms—frequency distribution, caleulatlon of
moments; binomical, posson, normal wand other Important
probability distributions (negative binomial, rectzngular. beta
and gumma net in detail). iatroductory, calculation of their
expected values and variances.”

Theory of estimation and tests of
mation and interval estimation, confide:
desirable properties of an estimator, maximum likelichood point
estimalion: tests of hypothesis simple and composite hypothe-
sis, size and power of u test; exact tests on samples from a
normal polutation (test diffcrence of means in paired sam-
ples); test test-eflect of non normality.

|

Analysis of varignce-—test Tor homogeneity of variances: a
test for difference of means; two way classification (complete
blocks); estimation of fixed; estimation offects (model 1) esti-
mations of variable treatment cffects components of variances.
made! 1T, mixed model (model [11),

Sampling procedures—simple rondom sampling for  pro-
portion and percentages, the csiimation of sample size; wira-
tifled random; gvstematic sampling; cluster samplieg ~ (one
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should be exposed to the Development Programmes by :—

including ‘Social Forestty” and “Tribal Welfare'. (i) Notification No, 12/2/72-A1S(11I)-C dated 13-6-1973
V. R. SRINIVASAN, Under Secy. G.S.R. No. 662 dated 30-6-1973,

(i) Notification No. 17/5/74-ATS(IV) dated 1-3-1974.
NOTE : Principal Rules pubilshed vide WNotification No. G.S.R. No. 342 dated 6-4-1974,
2/6/65-AIS(IV) dated 19-12-1963 in the Gazetle of India

dated 28-12-1968, Part TI, Section 3, Sub-section (i) vide
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