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MESSAGE

It gives me immense pleasure to present to the readers, the
second issue of Sutlej, the research journal of our renowned institute
which has a glorious academic past. This volume includes research
papers covering varied areas of knowledge, namely, literature,
sciences and development studies. | extend my heartiest wishes to
all the scholars who have made praiseworthy and thought provoking
contributions to this issue.

The efforts of the editorial board are really commendable and
praiseworthy, in bringing out this well compiled, informative and
enlightening issue. | hereby dedicate this issue to the students,
research scholars and teaching fraternity.

This journal would include the research findings in the field of
Punjabi, English and Hindi languages and literature. It would also
take account of scientific knowledge and innovations in the field of
natural, physical and life sciences as well as research in the areas of
development studies. We must celebrate this occasion with the hope
that ‘Sutlej Journal of Literature, Science and Development
Studies’, would be useful and helpful for the students, researchers,
teachers and policy makers.

Dr. Sneh Lata Badhwar
Principal

)

EDITORIAL

Sutlej; Journal of Literature, Sciences and Development
Studies is an attempt to bridge the gap between academicians,
policy makers, research students and practitioners and links
scientific, literary and economic developments taking place around
us. Human resource development has been influenced by many
factors and issues,ss ranging from literary, cultural processes,
genetic and physiological issues to social and economic interactions
in the society. The main objective of this journal is to find the
answers of these interactions. The journal also aims to find
cooperation among these influencing factors during the course of
human resource development.

This is the second issue of Sutlej. It strives to provide its
readers, which includes students, researchers, social scientists,
governments, research institutions, universities and colleges, with
the latest and hidden research outcomes in the fields of science,
literature and developmental studies. Sutlej; Journal of Literature,
sciences and Development Studies is demonstrated by the wide
variety of interests and disciplines of its readers and contributors,
which includes, public administration, political science, economics,
home science, gurmat sangeet, dance, development studies,
environmental studies, physics, chemistry, botany, Zoology,
geography, Punjabi, Hindi and English literature. Sutlej seeks
further research and debate on scientific, literary and
developmental issues at the local, regional, national and
international issues.

I am grateful to the college principal Dr. Sneh Lata Badhwar
for the inspiration and motivation to engage the staff in the research
activities and to complete the second issue of the journal. Expert
advisors panel, contributors, my colleagues and friends also
deserve special thanks for their wholehearted support to give the
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final shape to the second issue of the Journal. Finally, I am VOLUME - NUMBER 1 2016

thankful to the team of Unistar Books for printing the second issue CONTENTS

of the journal in a record time. | welcome constructive advice, and Message

comments from the readers, which could guide our team in the Editorial

publication of coming issues of the journal.
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Hoardt Ut afos fi3s: fegrauadt ufady
I AU J9 didr

Hoargl dadt wifgz fd3s € fegguaet ufedy & wes 3 ufost
migesr wet feg W J wgdt I fq Hua®s € B wor e fea 3 =dla
fegrguaret arfe uduaget fead gd € mHiRE g Idt gs1 fegt e
yduaet € fegauae! mug I fed T 3 95 Ao ud IgesHE Uud Gud
Adad fea g7 € yad Hal HA® @ mel afe = fegrguraret wmug At
fd3s Ht »3 geldd 393t fd3s &% 93 T Aal A »iHt At w3 Iast
35 o g arfe yduget € guesHa yust Qua ferdidigd Je ot 3F
feg g Aigw It G3aw I fa © fefds fdssfonemi o 93 de € g=<ge
& Jge=3Hd HIIT fed W A fed g7 € ydd Is1 W feg Adad fea w
T Ydd He 31 Jt 99 wows ¥ Wt 3 Wt 99 9 wiow € Hues mH
OB, HIT w3 HEl It § FEldd’ ¥ §9™d HHS 13T I gH UW
fef3oma 3@ fen 399 & & urdt e g5 fa fegt gueaat feg ymug
3 Fefez &t o A€ fq fergH © yen Al 993t fd3s w3 it 938
fegag f3ur 32Q@ Il A fen yds € 3fg 39 udge et fa fefdszr <
gede Add9 AR faf ms, mftgsr § Huaw few J2 feggugad »3
AfgMgTdd  HABHE & RHSET udr| fisl @9 39 fem fegrguaret w3
Afgz fd3s € Hdad ¥ &dt 77 AId H ufost fem ufsly & mser
wisedt 9, faH € »i3deRe fefds 935 »3 Afgwgrgd uset feq o © 33
e, Hee wr fousr mauz 13T w3 wind Adadt Y3 g feufenr o
feg g7 ¥ yad Hal

feg 3 »ft IEg3 e It fa Udg 993w HiHedst Y3 faor Ji
& & ovwed I93 feg Y= d9¢ 9J, Qg fem Hegst iz € weg adt
It mEl wifadt gadt e efmr w Y@ der foor 92, €8 &t fegrguaga

1

AfESt giRr Il afdet I fatfa ovees w3 mie & »ud gAsvT
g8 "ot JI »ifidt Fdifea Afest @@ uast € Jaf & Hofasr @ 09
AW T g At I I T & wHe @ Afde & waSt Uer I At 3 A
o weet feg Sorforit &% dfge © wfemmt I W gs1 W feg fadt
AfESt Hoas feg eudt w2 fa 393 feg wAeHet & ovseg © U feu
YRH JI31l feg oneed »ug 3 ulafeni gHesed &8 fer gu feg 209 As
fa feg Toar @uR »@g €9 adt ud3 ¥sfd 393 & uast Qud It mer
Tt 27 el f£T HASHS oHTed fige 9w g @ It &7 we gIfa @
&% »yE Afgmed w3 fd3s & & I wEl ufgd AfeSt few w0dd fss
T foF € I i35 o5 cag@ eufer ug R fa wt ufgst =/ »re
gt fg Aiveddt Y3 © &9 g &% dfoe © wfgmH 9 A 51 feg At
W3 I93t fd3s fegag 3@ w3 caa8 smie feg fea Hewe fouz foo
Twfanr, fea g4 &% 7 Jfge & Feer Jvr g me I feg fegdt =
»MEE Yais HIRd J der JI At w3 Iadt i35 o8 @3 Heee!
IR, HEMt w3 Feladt & fed T % 2a9e o Ies 3 WAz J I few
o ¢ fegdt § mHsT w3 uees Yf3 fafemftes feuet feg fafonmissr
It G Uo3® wet g feggudd »3 Afgwgdd FASHAE ©f W39T HI JETI
T fefds fd3s fea en © 33 »re, fegat = Fnar JIfewr, &g 0 € WO &
ygifenr, feg g ¢ yghes di3r fem ymug feggudd 333, HAfgmead
e Yeis & Jf GH ARSHE § A i3 fAR € Aa3 ot iz € wie
gt feg 3@ & wesudr I fa de fermesH ot w3 dem I9dt gove
el fegad 3t Ta9@ wfemr fggr ug FERB meHel fegag Caag © &
ng ey 2, f£d g0 @ HO IS &% wuetenml feg As sy w3
gt o "uzr v fHer &t I fa Voas @ dadt Afas fd3s € Adag fea
T ¥ Ydd I5| fefds Afimit fed Yo B © g<ge & #dd HId9 fea
T € Yydd I& 3t fem © ¥y gIn fedt fegigugd w3 Afgnedd HASHE
J1I A Aoz © fefomaet § Huars dmit fefds fegrauaet § mHsT A, fem
¥ H® A & Uge dov AN fem G493 ufoly § weer wgdt I fem
ufgly & ASt 3 Emie A A3 o=, HEl w3 HEldt € WS AIdd
fegd wedl 3 fegt WO A9 fe¥ ydes fomdidigd Jedfti few A9
2




FASHE ¢ feggs @8 wigz ¢ fefenradl § fem 3i® = fums J=ar fa
Rt It 3 7 yfars meuz i3, €T § metadt & femad fdsn fem
Arene feg & fort 2@ < uge ISt fa mEht & Uardt mfgnreg et
ez o5 fa§ »3 fa2@ »uafenm | w8t uger feg I fq Hoaet dart
Afg3 f93s ¥ Adaat ¢ Gt wftesr mdt gu few uge wagm, W
fegrguda w3 AfgwEdd HASRE € 2I3T < Al famis d=am

gz fd3s © wmtgsr w fen fleaft & uges 3 gmE Huast
Aoz &t fegguarel yge @8 Tuer J 3 GF @ U3 98¢ J fa Huas ©
e dadt Afgs w deg g fea »iffd gon & agusT dds faor I +
A3 U3, UoH 3 Hfed dust 3 Qug fegder faor I IO, mEMt w3
gelaat & A goH € Hasy g fmifenr 3, €9 gore & aW & goH 3
243 J| feg Qg gon I o SET 7 G & ufggwr =t ader sfa feg
87 go0 w fagr 3T I= fast fan €99 © »muet faour <3 I <t
fer 9t feg I fa form gow & yust e waar »if3 Haw J1 et SHdt g
st 7 W& W3 gou fegag et fowl IOEt & 3 AiEe faor fa HAg
feg fogdyu ofdfen, Wt a9 aafent gou & Yt I maet 31 mEhr &
ferg T HIaT SAfemt oW § HU U4 e % dAfewm geladt & 3
getaat & fn gou & Ieus St 8T gov Fodt uditmr st Vo Esfa
HoY HAGaZT 3 f5a8u dfg @ gon &t yust 99 Hawr J1 A HUIE ©
Y Ut mfgz © &3 Addg des Uit © fedu few fea wifind gow <
IBUsT I9aT H 7 AdEt Heesr BEt feagu Hh fer gon € yust se mif3z
Hasut § de dizr gt & gon § feq feim 2991 Set gt 39 fid3r H
7 forswer 38 feg I fa sOEt, mE w3 gt & A ogoW @
fmrfenr, G »y& ofg39 feg fea gn € yaa H feg G w® Hia9 H
fr & mfet Huas & ggesHe Yt ¢ dedt fenr St 31 gon € mfad
Hasy § 99 dfeem © for mae odf mifewr & maer 31 Js &9 mEe
feg fan gou & agust JiSt 9t 3, BT IsuET HElT w3 wElddl 5%
s yga Yz It I

wHt B% 37 fag 988 Id1 |

Ity fserg IEEmm AT W 83 Ud1 |

A ot 83 7O I8 B 3T ud 3t =

atgg €9 a9 Hor diffle ag I & 3311

aHeE JHld 3895 AusT AS 3311

Jlg gfee™ HEg J H3Y Ifd HiG 3 HI HII|

feg feg fevg & weswar J @ goH € AJAd fAge wiftmmana afesr
feg ot ot wsfa Bfaa afe vdugr feg & gow 3 fdfonr famr 31 fewm
T &g a9s feg & I fa doet famafe © Igoad woHfd3s &% ydt
39" 73 J€ AG| wel J9aT © wife feg I gou § Mg me & uduar
figet J1 dfge v e feg I fa Hoas & et Aloz fd3s Afest A 3
3 AIIT goH glewr fggr J1 fen oW IeeT ¥ ToHs HUI'® ©f 934
feg & 53 37 v feg fise Tol
HoH € Addd 3 gmE HUd® © Hig3 fd3s e g fegruaret Uy
HEHT et & 1 IO, HEMf w3 gt & et Jfe-Hd It WY &
Ggt A9 dust 3 Haz I & fem I I 0 fex B wign 3 IS =gar ©
f3rag § Aflg 99 Asl Hoag € At Afaz feg g@ls <991 € Afgwme,
fer =gar & I § JIE 999 Ba=dar € el € dfg ISt fom a® @
Aoz 935 & &3 Adad Ba<Id ¢ §Ider HII Ja-=gar © G feg ot
Wt wmaet & dtw S Ot vuas © w3 fev gEts =d9r © €9 w9
Hasy d€ o3 I° J6 + feAn =991 § va3l @ »ftag fée mel feg =@
3t mHe It I fa feq A w3 oty 935 9@ =gar & &
Afeere 2ar It wfenm »r fagr W gorE © U39 I goHE I AaeEr H,
HEd Ha3! € Jaed &df Al 9=, mEt w3 el 3 IEls Tgar © fem
U wftgg § d€ 993 Ba=gar ¢ J3F & d® I3, B Afgnea, I
IH E MUST d BI=JAT § YEE 3T B WS vt € feH a9 ¢ ut
fife3 &% Q99 I fen Mg migz fd3s & fea a2 W&y & df® 4t feg
HEY W13 U3 UaH Hel 3 wwe Jd d »yet U8 Us'e &8 d9F faar JI
YUST HE YT YU ddd df G AUEs I wHTUGS J fagr J1 HeH 3
Te3w g foor J1 IEEh, mEt w3 et & Wt wael & 9% d9d
4




HoY $ myet Heesr fed udsfag He § yuz dds ©f Ydor 3t J1 feg
H® Adad gt J1 s @ fema € faffmrf feg way Gaf mwa yfanst
fedu mewy Gader I 7 GH & »eH uge ¥ d9 feg dus ged Is|
HOHIIET € fdffmf feg & Heff € feedg & 9@ 3 w3 saEt @
faffmit feg W HAGas 3 wme J fogr J1 Ifge e Iw feg I &
Hoas € AY Afg3 & feq <57 AIAd Heel et € J, I8e 299 ©
fedu feg Ba=aqr ¢ G9dar J1 fen a9 Ag fem Jg & weadt et 3
fg Huas € afg A3 fd3s feg amm w3 o St Arder st Hasht
Jde€ I8 TEgeel S99l gus fem 3@ e Hi€3 ywe J1 W A9 HId9 §
fer 3¢ < dfg mae I fq Hgg® € dadt wigz € @37 mda9 Gy
At »iadt Ia3t fedg wew GG H, figh © wam feg Way ddies
HI feg Ao Afgz ddles @ wme I@@e T JI fem A Aigz ©
Adagd feR Adaa feo femgg & 97 g5 frs o Iodts Imer e fammr
J9a oHt Igmet ¢ mysEeE feg dt Wadt wast I, Ba-gH w3 Afgweg ©
Afgnreat 3 wire Jgefent J1 H god € IsusT 3 wmiE g YyiY Addd
H&Sl wrdt €7 AIdd HiI fe@gny 9% 3t feg I fa HEY & mwe Jd8
feg & fedt go0 & Hasu U Ydd g faar J1 goH &% °3 d HAY
THJ gUat 3 we J fogr I 93 o=t ° & fors Het fed e we, W
yg I9st e dls J d dust 3 e JIE 3T ISle 99T & B fegh widr
330 I95 Bl M I goH © fags It WY AT dust & GBw A
wme I fagor I fedt fen wioz ¥ AdA9 W WeY § dust T Ha3
Ige8e T Had Qe I fem mHY Wigz fd3s & ufgdl =t Hadt nimret
T Ada9 g A femr i3t I

Woardt mfos 935 & we fegguar © wizges feo Ju < fendidmg
der I fa ferm mig wigz & g9% »uet yge UdudT & Fee d9eE J
w3 fer dew T wimy Idt F 9% wEEdle 3, @7 & yad dder J1 fer
Hee ges fed dt &2 Hasy #eH & 9d I8 YH'E = Ja13 M3 gt 3

93t 935 &% Idei Aew J97 o 8T AT Hasu d€ I3 7 MUET wdg
5

fegr 93 Aol fen 3 Bt & 3% © dez uoHnt & f3r Aewe g d
Sgt HawE=r § sAfan ¥ U9H ¥ HAEWE 8fd3d ¢ fog JaelEt Hel
feg Hew T f3ur I fa wogwdie Hasut g fige fanrfomr ot st wsfa
en ¥ mifte a2 Hasut & fHanae it J1 fem FHew geer © fed AJA9
feg <t H fa He g < fimr 3, Ggf § W& HIFG few WHG dds €
fegr Jat gt 31 fei I9d feg Tue feg »rfer I fq gatag weEMit ©
HY & YE'6 dd¢ 9J JI& 3 fedt gear mett feg < et & waet J1 |
Ae® ges’ HUa® € AHY Uadt Afo3 ® W& Hdad et I feR Adag
T gt fier 3 fa ygE wggdle I ¥ Hawy d€ o3 9 Is, ofemt
frgwer Jet 31 Js &8 Y wst fem uds & uyRet Jae g fa fem
e fd3s feg i@ »oudie ¢ de oz I, 8% o5 of G ¥ wEy I=
a2t Hasy frafmr 35—
1. <fenf Iug H3Y B3 73 diel A3 = |
¥g 7O v ar TEt 3 U w3l
ST Bg 3T B NS S ST B W8 I WAE |
45 § HEH &6 W dife 98 utel |
2. IW6 A §% JE g€ O 88 Ifdar WS wad HITI |
Y HEMBE UIE 92d JJ HI® ga6dTe €83 w3t
At St Sfel I=dseT I At |
W&IIT HEE THI It |
feg Qudas yHE nitmmva fd3s fed g1 fed d »da yre Bfaa
e ydugr fed 2 ©8 7 mae Js| fdfimi feg feg Hee mima yfaqst
&% J, 85 st ® w0 fouast § G € meH 3% #3s &t e
iy & P fera © fdfimi feg fenrg € e vss ¢ forast &t feer
T 339 feg S famr 3, gorarEt € fadfft feg feg Hew st AaShit
&% JI e ot Ffg mae It fa Ut mie Huargt dat wfoz e few
dudt Adad Hew sesr I f&g Adaa T fenwmug faor I fa g9 U39 few
&< Hasy o figner Jet et 7 maet J1
oo @ Uadt Aoz <t fegrguda A9 A o4 At 3 3 feR I
& ==t It I fa fom mie mfoz fd3s feg Sfaasr w3 ugdfaas fea
6




T € ydd for3 feg ISt JEhi gs1 feR ads witmmna fd3s few
33l UeHAs J, digdgHt 3, ot BEt W3sfl® dT @ 839 J1 mel afesr
feg fdm afe € Bfga  ofed ugdfgazs € yIa = 3F It me g5 en
U Bfeg afe ydude feg ugdfqas g9 g9 fdt aret 1 98 w3 <
At Jedt FhHar fegrgddt St T HaEmt g5 ° fem I% ¥ Afg3
935 feg Ffqazr w3 ugdlaasr feqd g4 © ydd fou3 feg yEre Jehr
TS| FEM et Qud 3T BfgazT I 39 J USSEdsT 39 € WZdT § YES
dizr famr J1 A =W gmH S9dr met wifed fema WAl § e fema
gdlet & ufgdl Ut vser I 3t ferer o wew O Bfadzr & yEe 9
J1 feg feg AiHe wesr wgdl J fa HAgasT Sfqazr odf It gsfa Sfaasr
HEY €t BT wieagt HISt g8 w7 udst &% gt JEm Js|

H Hoagl dadt mfoz @ feggugd ufgly € yHar few feg fagr @
AaEr J fa Hogs € AHY Uaet Afgs < ferr go0 3 39 @ AUGS HeY
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gnkXh ib;l dk f; Xkse sl ftjkfoe gly L
fJle NfXNB

vk i rihs fn<?

gnkXh i1b;k gogok gnkX fyls dh wfbe s fBtebh fBGkU gogok j.
fJ; okjh ekt-gkm ftub ftukok B be-rkflB, be-;k+, be-Bku ns
be-BkN ftXh okjht usBk dh gshe 06Bh B fwbkb okjht Tikro eoe
fBoso bwk ;wk fiE bek dhnk Gkte, ebkswe s wkBf;e GktBktK dh
fsgsh ehsh ikdh j, TE Bkb dh Bkb ojkBh wBoiB th gdkB ehsk akdk j.
gnkxXh ekft-gkm (Text) dink fBGKU gogoktk ftu ;G si nfjw lib;k
gogokl kv ;Bwy j fi;dk wYh jD dk wkD gf;IX, gnkXh fel;keko Grs
nk;k okw pdtkB B gkgs jdk j. gnkXh fel;kekok B nkgD felf; nk B bek
sle ihts og (Live) og ftu gjukTD fjs fJ; ftdd fBGKU gogok B
ufDnk th ns ftef; s th ehsk.

gnkxh ib; ftu gé jD tkb fel;, fulm, ik g;r ne;o Xkofwe,
fIfsjk; e, fwfEjk; e, gokfDe, owkfue, phosk Gogo ftfonk Bkb ;pfXs
Jd. fIBK dh gbekoh ;wi og ns fIBK dh Gk€Bk dk ftd66 so s fynkb
olfynk ikdk ns fJj ;fjod i1sB ehsk ikdk fe ;ofsnk$dodek sle flj
wb-gkm (Text) nkgDh n;b ;o ftu jh gd jt. fJE fJJ ;96N jdk j fe
gnkxh felf; Nk dh fBGKU gogok 0i b ;k gogok) fle nfi jh fBGKU gogok j
fijVh fBob wBoiBh jh Bjh pbfe f;ifynkswe ;Bjk th ;ukodh j.

ib;k gogok dk wb nkXko pble gnkXh felf; nk dk Tj wbFgkm jh j
fi; u fel;keko B nkw bek sle ;ukfos eoBk jdk j go fi; ftdd irs
okjht Tj fJ; dk ;uko eodk j, fel;k ouBkekoh d gly u ;fji ns ihts
Yr Bkb ftjkfoe pDke fJTi g;ss eodk j, fJj fBGKkUFebk Bk etb

n;;hIN gc;o, ;oekoh ekbi, ogV



gnkXh beFebk dk nfBlyV Gkr pDdh j ; ri gnkxh beFihtB ftu thfJ;
sok ouFfwu ikdh j fe nkgD ;ukors noEKk ftu gnkXh beFihtB dk
nr jh pD ikdh j. tk;st ftu ib;k gogok gnkX dh nfijh wfbe ns
wBoiBh gogok j fi; ftu gbekoh ns fBGkUFebk d gfogy ftu ftfGB
ebktk dk ;wktd jdk j. fiBK ;pXh n;h gnkxh 1b; dk f;Xkse s
ftjkfoe gly Tis ftuko eokrl
gnkXh 1b;l dk f; Xkse sl fejkfoe giyl
f;Xkse s ftjkfoe gly dk ftdbéD fe; th ouBk 1K ebk dk f; Xkse
;doG ftu T;dk nkXko wbe nfXnB ns ftjkfoe gy T;d T;kok s
fefGB gk;kok dk ;ekokswe grNktk jdk j. gnkxh ib;k f;Xkse gly!
gnkXnh fel;kFekft d wb gkmrs nfXnB TIigo nkXkos j ns fJ;dk
ftjkfoe gly fJ;dh gbekoh dh fEfGBsk Bkb ; pfXs j. tk;st ftu gnkxh
fel; kekoh dh wb gfjukD ns ftdésk fJ;d gkm dh ouD, gVB ns ihts
og ftu g;ss jD dh gfefonk ftu fBfjs j. gikph beXkok d ;doG ftu
lib;kl wBoiBh g:iB Bkb flelso jJ ebkekok$gdekok ns
;ofsnk$dodek d fleim tk;s tofsnk ikdk fojk 6pd j. lib;ki ;pXBh
tos! okjh ;wkfie, ;fGnkukoe, okiBhse flelmk (ekBco;K) tk;s
tofsnk ikdk nfijk f;Xkse 6pd j fi; dh fw;kb di gk; wfbnk,
beFfleimk ns beFfgVk ftu ebkswe gdodBh dh fBGkUFebk ti!
gbekoh eofdnk, nkgD ftjkfoe ib ftu ogwkB jdk j. GkJh ekjB f;x
BkGk d wjkB €6 nB;ko ib; d ebrs noE ;Gk, ditkB, Ts;t wBKTD
bJh bek dk flelm tkb jB.* fJT! ib;k ;wkfieF ;fGnkukoe flelm th j
ns wBoiBh flelm th. vki pydhd f;x jo ft;Eko ftu ikfdnk lib;l
;pXh NkgD ftuko grNkTidk foydk jl
1b; dt noE fJe geto dk Biu ns rkD dk 16B jdk ;h go
BiNe gdobB u th bk nifynk ifdk ;5. id tkid nbh okj B
grybh tho ok; ybh st T;B fJ; 0 Ib;t nifyrnt. nmBs B th
nkgDr fJdo ;Gk u ib; dk Bf fdisk. 1J; geko 60 s/ jh ork or
grokw 0 ib;k nkfynk ifak ;h.*

fJ; nkXko s n;h gnkxh fel;kFgkm d ftukoXkoe pfBnkdh giyk U
gnkXh ib; dk f;Xkse nkxXko wBD Tgos fJ;d gérs ns ;ukors
;oeko F ib; u fejkfoe glyl tXo ;goN eo ;ed jk. n;b ftu gnkXh
fel;kekoh dk f; Xkse gly nkg wjko jh fJ; d fejkfoe gly ftu ;fwbs j e
;ukfos jdk j.

gnkXh 1b;k gnkX yso dh fle ftblyD, ;wfoE s wfbe gogok ojh
J. gnkXh 1b;k ebkekoh dh fJe nfijh fwdfos fBGkUFebk j fi; ftu
ekft, BkN, eEkFfposks, ;k+, ;rhs, nktk+, nfGB, Bku ns 06Bh nkfd
dk pMEK ;fwbs og jdk j. gnkXh ib; ftubk fel;kFekftFgkm fJ;dk
f; Xkse nkXxko j. BkNe ;tkdh ftXh okjh ftukok dh gbekoh j, eEk tkosk
ns fposks wiXekbhB eEk o; dh fw;kb j fijvh edh edh oksk
;ofsnk$dodek U nir eh jfink 1kBD dh Ts;esk nxhB pBh olydh.
Bku yoéh, yV ns ib u grNkTidk j. filE Bku bFpX jdk j TE fJj
beFwB dh s;Ibh dk ;kXB th pDdk j. fiE Bku ftu skb Tigo go fEoed
JjB ns ;ohoe i6 TiGodk j TE Bku ;ohoe ns GktBkswe fsgsh dk
wBoiBh ;kXB pDdk j. beF;k+ ib; dh gbekoh u Bk etb ihts
pDkTD ftu wjlstgoB Gfwek fBGkTId pbfe fJj flelsfos ebkFo;hnk d
eBK ftu fBoso ;rhse o; th xXb fdd jB. ib; ftubk wly rkfle (Grs
ih) fBo;dj gwly wjist rfjD eodk feTife ;wiu ib; dh gdekoh T;d
eEkFg; r soB ns 1VB d BkbFBkb, ; rise XBk d BkbFBkb Sd dh je
bkTD ik pbh dk nkoG eoBk nkfd wly rkfJe si jh 6o jdk ;hfi; a T;d
;JkfJe 1K gkS rkfJe BkbFBkb uled, djokTid ns Mw Mw e jek bk e
dodef$;ofsnk 0 th MwD bk fdd. go ib; dh fejkfoe gbekoh ftu eM
fJe pfBnkdh XkoBktK ;ese og ftu behnk gJnk jB. fw;kb ti! fle
ft66 Buko dk nkgDhnk 6y ndktK Bkb rkfleh 0 th ; iht eoBk ns bek
u nkgD tib nkeofdos eoBk jdk ;h. fJj Buko bek u f+drh d yV dk
;Bjk ;ukfos eodk. Buko d BkbFBkb iVhdko ti! fle rVth ebh tkbk
;JkfiJe Buko th jdk fijVvk rvth ebh d skb d BkbFBkb nkgDhnk
; ohoe wdoktK okjht T;d Bku U glpk Gko j e wxkTidk jfink ;es fddk
fe (BIuD tkb dh nivh Bk ofjdh rkTD tkb dk wji. Bku dk fgV ;kM dk
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gshe j. fJJ ;M wkBth ;KM si sk ;lyDh Bjh j ;edh ;G si ftdd
fuBkswe gkso (we ebkeko) fwdkb tkbk fwdkbuh jidk fi jVk ;ko ib;
dokB usBk dh gshe fwokb U Bk etb irkdh olydk ;ri Buko d
BkbFBkb ;koh ib;Jh wvbh ns dodek ;ofsnk U th 06Bh okjh fdONwkB
ns usB eoh olydk. fJ; geko gnkXh 1b;k fEjkfoe gly! beFwkBf;esk
dh f;jswd wBoiBh ebk dk gshe pD ikdk j. gnkxh ib; ftu
ib;JiFwvbh d ebkekok tibi gé ehs 1kD tkb fel;, fum ns g;rk d
;dkukoe, ;wikfie, fifsjk;e, Xkofwe ns ;fGnkukoe wkBth ;oekok dh
gOekoh okjht 1b; U ftukoXkoe nkXko gdkB eofdnk nfijh djoh irs
dk fJ;swkb eod fe ib;kFebk etb wBoiBhFebk sle jh ;hws Bk ofj
e 1B ;;XkoB 0 f;fynkswe s usBsk Gogo ;d6 ;ukoB tkbh
fBGkUFebk ti! gwkfDs jdh j.

Tgoes ftuko uouk U ;yg ftu g;ss eofdnk jFInK fejk ik
;edk j fe gnkxh ib;k ekftFebk, BkuFebk ns rkfJBFebk u eido
ftu olyfdnK jfInKk nkgD Bkb jo pjs ;kohnk beFfg:, beFebktk th
;pfXs eo bidk j, fijvink ib; U fJe Goth fBGkUFebk dk og gdkB
eodhnk jB. fJ; U vk Bkjo f;x d O6pdK okjhl ;ese so s fJ; sok
;wiMnk 1k ;edk j.

nifd ekb ftu eftst, ;ris ns B fJe [:es ;wu di
gfefonk ftu god jJ ;B ns JBX u fJe bV ftu goD thbk ;M
b/SD stb ;5. ;M ew ftu b/ir wB)K dint fJe; ko ;oloe joest
ftu skb s bn dk 1Bw jfink. 1J;dk fde gy ;okoe joest nEtk
Bru dinf wdokth s dit pb nEtk etft ftu bn tr ;ffGnk
froe?

fiE vki Bkjo f;x dk ftfGB ebktk ; pXh beXkokdh f£tdbdD ;ese
so s gnkXh 1b; d f;XkseFftjkfoe gly U ;g6N eoB ftu ; jkah jdk j,
TE gnkxh fyls ftu ib; dh beFwkBsk, beFfg: sk tkbh beFebk pDB
bJh nkXko rfjD eodk j. gf;IX gnkxh ib;Jh ns ib;k gogok d wYh
Grs nk;k okw pdtkB tibl nkgDh fel;k ouBk ns fBGkUFebk dokB
lib;k 6pd dh yd tos! eoBk fJ; rib dk gwkD j fe fiE gnkXh ib;k
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fJe gkuhB gnkXh gogok j. gnkxh felf; nk dk beXkokdh nfXnB d g;r
ftu fel;kekoh dh fBGKUFebk bJh Yetk ns beFgtkfBs gd lib;k
gfulbs fojk j. fi ;dh goNh Grs nk;k okw pdtkB d fBwB fbys 6pdK s!
jdhjt
Bro ;jkDk phu wi fJe nk;k okw rt:-k.
ib; wiwojo j Bk bidk ed og -k.2
;96N j fe gnkxh ib; dk f; Xkse gly dk nkXko wkfank sl wes jDk
J ns ftjkfoe gly st beFwB dh dh f; jswd, ebkswe, wBoi BwJh fsgsh
J fijVvh toswkB gfogy ftu th ng;fre Bjh ejh ik ;edh.
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UgH-uoEt a39 few et fesae i
g Y3t feearg : fefsom, Afast »i3
AgEaT

37, Af3T9 IHI°
e feegg m3 3T YISt feeog € misT Hasy Is| fAUiEa
yAfESt gt feeom & wiftis Um @9t J1 e uH FE ySt
feegg AT feex = fdmm I
HHT3I st g5 A fart fex s &t @u-3mret| feg 999 =
it sTet @ W9 feg Iftmr 1 iy gfor feg feo feus fieser 9 fx
Yot 339 feg fHednt sret At @ 993 33 J5| fER @t Uart
it Bu-gmet ga | Uddl T UaT ydu HETR® WS Hoedr fen
Y39 ©F ITHT 3% AE T I, fER ®E feo yusr fegg 1 niH
feorg @ muet feg A< fem g o fJet & g9z A6 < A
it At I 3t fenet Aofex fafonr § A3 & eftmr 7 fgor Jer I um
7 ferm feg9 § Hs fonr AR 3t yurdt 3w fem & fem yao &t
yfeast vz 3 fiest 91 fer famn T wod 3 g9 &t Quamr &t
fea Ata ufggmr & fegrae of “fam g © femm QU &, 7 SF gAet
fewa € fan g1 feg Sfenr afer I w3 7 €uds, fenrads, mae-
F39 »F HURY ¥ UY 3 ‘FET ¥ IR JU 5% IF THT g7 I,
Afi3s m3 THSGISE UU9’3 ni3d TR &fes d 7w J 7' 799
BUIH3 TITT Wi UfIITHT ¥ FHAIE 3 AT 3T YAt ¥ &® BIe ni3

nifARge Jers, ATt &H, JUT
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T Udg v 3@t fom 39 fem uH-uost U39 gt gt § Rt
3% THfgnT I TUST M3 UITHTT WEIIST M3 aIB3t & deant fa8fa
AHH feg s @ feeog feg ga=e UT ©F ds I I I° »i3 a9
et 3 IE T 03 T Tt BR fewa Ehit ighat &

fa) a
Jer T

far mma feg 3T & €53t s ¢ feeo9 3 5939 9t JI
feearg forfos Jevr I w3 AT < =93 fogugs J<t T

o foH 3T T ANTHA 839 feg T93° ¥ U9 of I°?

o 3 fagt yudt I AN feT TIST A AAET I?

o I ¥ feg fesuga gu It T FHasy gHT Yt fesaqg ©

mifis T miug 3o J|

Budas niftmis B8R AfEst T fanis I, A< ST AN &t YyHY
J2 U3 It =19 AN feg nifadt AfESt e 7 71t 9 fa 3 @ Aoy
3 3HT ¥ TISY It [Fe9 9 foe 96 w3 gEEr  fAuts v feead

fea TU9 HawU © 39 3 AOHE n8T 5|

gEEt feegg & fAuEa fenrfimr 3 €®e 72 Ae-fefs
NEHS § AT AHST 9% nigHS AT ofddT & 37eT W3 J UH 13T Arer
3 3t g Yyt feeog © AHH 3 fefamrss wiftiis Tug gdhirt
fefdazret uguz &t HoseYs J AT J|

fen 9997 T nOg YA Eheit QusTETET dadiott fe T uEt-
5, A g foHes yer = for g51 1961 feg Uardt st gy & Har
3 gME 3. GHE3 YHd © U368 &% €5 © 96 Ui © Uarel See
fewa @ fougs = fom gz a1 wifgor fa€ dfenr 9 feo fex
TSI YRS J, 1 AHA I fefamrs © fomr adt I ug fem gt
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I3 BT 7 32T =9=3nm famr, €9 mE T fefomisx @ niftmis =
fom 1

3. QU HIH T YASE ‘WitT A yaw of nig’’ o8 3. wEes
UIHT & I3 © »iUd BT 7 3T TIATENT AT, BF migAg 13067 &S
It 8F AN ueH- uost u39 few 7 foes T fom mw, feg damst
T AG | 1961 € AGIEST € »iUg 3 widx foHs nigHd I6:

H IS ASHIEAT IHT gofantt €t farsst
(CEIEMEY 1062518 fdet gt 775501
P, IHIUT et 13067
Bar & guE ¥%d) 5CE] 1098
ygrst 203712
GE] 69140

Sudaz el 3¢ 3 fewe FAET g9 A § X wEES Y9 &
TUIt STHT »ifaT HE, g9 wigs ¥ € Aifee #9935 &d ANST aret |
e T 3 99 d98 T8 nmT 76 fa daet gwe faos fesa
fongs = forr 58 89 UAst gy < 549 372 f3nrdt 3 Har &t 3¢
93 I5 ud v feg I At s foqrew € gHt STHT €T €9AT IS
&9 goit I1 far fev fx fouss g9 wr<t ©F Uardt <t it 2010-
11 feg 1513 fefenraet 88 95 3 1471 UA I g5 1feg femr g==r
JI # vy A5-AHT St At & ugtet s HegesT w fanrs T
Jret ugs Tfent € nigz feg T 9T gIex J, #@ fa fex uw
TASIST €% Aa3 a9 J w3 fer 5e7 € fen ya9 € St U §
fefenrrget &t €ReT A, feg nifaar Tor feaer Age &dt I
el fefdasT § Aae T IaeW J UT &% Jf fer u39 feg gyt
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fe209 96 TUT JIMf € UTT 3 IFEIET § AHSE N3 HOHE
fenmBz T w3% a9er J|
AfEst &t 3 7

yrs © 839 fev Hst, fawmys, G, afos, offeus 3° »e-
FHrt 77 It I8 ug I St feeow B ferm AfeSt § @3 uT9 3
g9 Bifent J1 feAT 7 996 &99 »iE Is €9 Ja:

8. ISR fear

., IH T IA-FH LT

. & Teaael|

A ANH feg ¥3H T Id I w3 Afgnmog Y3t I93a »i3
IS |

fer fewa T fefenrgdt 9o & I35 U3 fou feus &t vigoet
nEaE 35 fa 88t 3 gaarg »muE i3 v feg I3fo a f&8 ¢ &af <t
A9IS WgHAT YU JI&T J 3 Byt T T93-feea9 fer feoa & &
% IfgeT I1 QT AN T niear 8 o & niust 3 § fu'® oa 99
TI& M3 nEE T Wit & aaA™S a9 IJ TS| FHT § HigmEg
T £ Uy faor 7 AaeT 1 feR & 3 T aaA € fAT ni9g
Afgnmarg & gt T

AfESt feg I @ 3 & Iwelst & 3 Y=t feea9 § »mE o1
feg 95 T IASIST & FH 5% AfESt § 33-HIF A 3T wUT Uy

feg a9 fonr, U3 gwr ¢ feso9 § €3 UUd 3 & fHIe sars
yduTfent™ J, I8 gTH € o9 § It ¥3H 96 ©F AHH 1St I
SaA™S ot dfemr 2

fem yas © €39 &t Ut 3 © fugss €% 373 Hids <t
#993 J| nireEt 3 gme UArg € €5 3 gmie € gt (3]} i3 (7 §
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Y& vy F Ggrfamt vz fiarfenr wier 31 ferer & 398 AITE I
MI-Ug & IHSIST HF ug fer usH-uast U39 feg 3t 3T ' o9
It gv® o 99 e 3T famr I &x dadt et QuaTEet §%¢ J6 ud
8t & W3-z fagSt I? T €39 IW W T wu9g I JE JI
Aaf®3 3¢ feu 98 e @@t 3T 100 yStHs YAt €t Qusmaret
I8 U9 yas € §39 feuels wfent & fasst 100 y3tas fdet 1
T96 FF T UeH-uTEt 439 IEE f¥a3T IIYT ¥3T I ud
nAd TH3 & 8 St IEer dadinft § T set I, g mHA €
& HigEH I TS|
TYJar &t ?

feg ¥/ YA I 7 ¥ger Afast & fenrfimr a9er T fa »iF Jarst
3 T ITH T T9A A Q fH® g J UT Ae AHH € ITHEET HeAEST
J fa 85t o8 Uzt g T FETR T 9% »i B & T 3T TA
I T wag fan 3gt gfenr Ifg Aaer I1 g AnfA deF 9 w3
g fen@Sterz | 799 s 8y fe st A 3 & 8% © AgY & feniast
UTg 3 Ag9eAst UAT fI3 gwfent adt 77 Aaer AfEst €€ 99
dighs g At I AT fonast & HsfrasT feg wust g € yst feg
3w 39 A< fx for & @7 € 396 Age &dt° I UEH-uTSt U39
fer yarg © It €9 o9 w faor T 7 fa 37 €t I &t 4396 J |

fea 3w & HaTeSH feuw & 3t I AaET I AR &% 3TET ondlg
g€t I U3 7e fex g § g 3 © feed @ yud o3 A ®ar 3t
fAge 89 Ae @@ g gg3T AWt QT adT Ifv AAeh 3@ H3H IT
®E I gg3T AHF B a1 AR UT BT »iAdE qU HSH I A_dT |
w36 o a9t f QuSas AfESt 3 g9 I A ?

ferer mire €39 J Aae J fa &a' feg g Yt fesow &t 73
I 3 JHSIST T IHT w3 ITHT YSt IS few s 99 3T H 3TET
T U Inft fefdasret faBedhrt Ifg Aaz| adt 3t 89 fes g9 &t 7
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ugeTHT UFEt daat v Uriteret Afsnrerax
MEIBIITE M3 niATSs WF U3 = »ise
Afsnaea 356
(ASJS TE6 € 3<% oA @ mUg ')
57, yAfiles 39*

fea m, fe'a g ’3, fed 9 gw3t feg use @@, fea Qo ©
B T AHT § WFt (Generation) fagr Afer I1 fam St niyet mHa
w3 Afgnggx AY, fegd, Hw3=l 3 Jegt M3t Jenit Is|
gt 87 A © Qu® 33 uT9Ex T&3T, fefimiesx amef, fefenr,
nifAdT QU »ifang 9 BEit I5 fim feg 13 € »ig & 98 T8 »f3
32 T I8e F, fAgg fag niuet 3 niegs ufas a8 I3 Tudt faAH
T Afgnrgg § mer fder J1 feg g5 & 8A 3 nEd Wi aeet I
fe€ feu fasfre fea miH's w3 »izds AST 3f ger Ifder J1 a9
yIEt WSt €13 &t mast I 9 w3 &= Wit sfew © feam < AuA|
fer Bt gt Wit fegag us & d& wifset Jer 31 far g Uit
UT3T (Generation Gap) far #fer J|

WISt us 99 A o9 99 o g9 utfenr meT I i3 few 39t
&% feg feam v & goa dor I U9 fex A nieg AR U3 aet
I I YFE &7 YT I IL, AfSwrE €AY widr € 83 993 SIS
&% 3Ig9I® e IfdE ds, for & a3t 993 fimrer 39 &dt <t famr
a9 fen & Afge a9eT ¥g3 fammer IHeET &df deTl U9 T T
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feg Afenaax »i3Tr 96 MATTs Yfgast T g AT J, wifad
UtEt u3T ( Abnormal Generation Gap) fagr #fer 1 fAm © nidat dt

96 J AFE I5 | fadst & »iFt Aeds J€6 © 58 and feg 2UE &
W36 9t |
Ide I fx 993t a3t ‘I TR IJ Yardhnft € Heds feg ufgst w3
TAdt WSt fesas »isg Afsnea Jedt dtHst fegag »iZ a9s J,
a7 g 81T A udgE ¥ AN F961 8T useHN Rt fHas UAw fem
Jfoe I 93w UIst 3 wie, B ufgdt ISt T &x g5 fem =
A%, U9 BT guus © fgnit feg It g93ahi™ »ir 3 A& AT g93sr
feg o 70 3 uS As Gg TH WISt T B I5 »3 TAIT AiFt ©
ISR TSt € HH-UB g9 mard Stadt WSt € 37 75|

i 88 feg & miFe a9 @ 9de Of X Ae9s des T niftmis
ndts ae® anat As 1993 feg Yoz dfenr d= o9s fem feo
YITH YAt Eorf ufgdntt € Uit © s (1960 3 1989 3X) 3
It Um &= famr I1 g UITH ©F U9t '3 uIeHMT & StAdt it &
TS J Jot I W3 AfSad € JEH® AS™M Aser fer dnrf
et wiFgar fam it 981 U3 A8 fer niftmis ot At
5% feg Un dies @it HiHRT a9 ufgdt »i3 gAdt Uit fesar
Uer 3T U3 39 It WS T8

AJSs I€6 © 5e% aAdt g ugeHT YAl &3dmit © Heds
feg Tue dT Gt = Yt Afenrog Y3t € ya9 & I<emr €39 o
HOHE n@e J1 B3art ©F fex fig 89 I 7 fem =939 fig &
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yStfeusT aoett| 8 3at § Het © fug 8 I9at T nisdis fAsfhs
3 PO doeit 981 Uatet Afgmarg T fedst @3t Y3t geEhr
II3 YRATGIT 98 96 IF Uit I »i3 &es feg 8aat @ nud #et
Afgnag &% JEt 3T &t J1 nwiftmis widts a5 & gAdt fig
e MAfSI TAS PUTET BT HAET 9T J |

3<% ¥ U39 S fiw Aladt w3 8 € usat gfieg o9 & da
Uz fou g5 8o UAtdntt © 913 @8 fewa AGEe® feu Ifde Is1 €T
et g8 AT O »ig it wiest 3° 593 YFs 96| g ©F u3s fee
e gEt &It I1 BT IT I A 3t ATl I UT IHHAT &I HIQET |
87 wyz A9T fois w3 AHT, Fufantt, Haiu w3 SEifets 3
et e arfee WM 3 HarSe J1 8T A9 fes y¥ fAaget &
gy

feg A9 a5 Yt Afgwreg & T I fAgs »uet @Rzt &t
HofAxsT @9 w9 a9 Afer J1 feg A’ o IHA <o &

FIAET I 3 §I&T § IBI IT I 396 BT HAYI JIeT J wifdar IF
fer ses &g Tuger JInE &t feg goa3t @R € Hiimi § Fg3
IFit Baert g1 R & HF 8F § nifigr a9s 3 TIAEr IEt Ffder
3J:

~

“ggded H 9 HI-»U SiStI3d fA = I 9w &9
=€ iafonm. B 397 & & ofdr gfos 9T I T 9% A, fa93
urfRE® At T ot w8z feSt »im? 99 Bmr 3976 <ot § fHese! o
TH 3IJ ACT | AFIS 3§ & & fe S| nit It fius gwm Ie e
I II wEet T feSt I o T naEld 9T & I9Er.LH AR A
& 3feg »r fHoge Tafent 2y fonm 3F 39 & 987 3% & 397 fong
T ATET VT 1 YFTET o HF o 39T IE HAfEs niret 3717 !
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gfiieg & Tore o8 I fa Uz feu »3 mise ufsest &
feg niuzr tar FETs ST8T BE B8R nigHT T@E ©f yE Tt uRdt I8
< QU FFT TH A IF ¥ AY § Aee Is 3 fEy 3° Afast 39 uder
J 17 gfont 3 AEgs AfSHTETT MgHATT »iUET 31 & gefen 3T 8 ¢
HA™S €7 U39 96T U J | 03T st feg diz3T Uer a9dr »i3 €da
T A feam dt° IF TRar1ug 89 fem sew8 § fige godt 37 3%
& #H3 ST Ige 96 iz 89 & fex A few 9ft 3 ifAE 3w
T yEt T AYT I 8T 8T8 § nyEe T Ifieee Wie 3 QT &
fea g3t =% Gast BT, ot ot YISt fagw a® yStiet T fagee 7
U3T T% AT of fordt Iy uon &% AEus dF a9s fex I3Tdt
JI13EeY fegw Ho & feur Ao T o' Jifeas 77 AgE 9 I993

a
JI

HA'S, AESA AHTH e 93 HoE © 999! © AasY § fegae
dferr m3 3fey feg miz © fAage e © s3tfmdt ot fooorm
MIEM 3 39T Jfen €7 ye A Wit g3 fder J1 uws €R ©
fen SA® T »iE 3 e WAT &d Jerl

HT & g § fRage a7 die w3 HI-nfU & J95 € 3337 € gege
87 feant & 93 & 8¢ U3 feg me wT feurGe & & »uE
%A € Fad feg U I »BE &1 U<t I T fest gme It €9 fam
IR &% Sfear 3 Al I wiF AT WI B TUA »igEr T 3t 8 udt
39 HIE ¥ a0 e Je J1 € wdlfonrt © vieg dt feo frsfhiesr fasf
TH yJt ydt 93 ¥ Ifoz & gy T AT J1 A 9T fex fos mix
o 8A g yEer J 3f 8 nifag mome et O
fee ‘A HET UIres FEle. U Je fEeaem@ fee Het ugrss
nenaH | -8 Hf & 3H & UEt! ...
-2 v, feen 55 vig gnT AR nretea |
-89 397 § IH o UTT|
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-ngr 29 diger famsH nr feg?-fFeg & <9 Quet I3 €3

HET|

ey fee wegeEm nret o a® T ufsHI- 80 (ni)

a1
Us It I fAosT miuehet ueEx Gussdhn € w%gs €3 FAe
3 8Ist & »uE ¥% fueer J1 AR Aear 89 Fodt AHH nigHT
MUE T ANSTT J1 fER a9 €T gradt Hd® nigATg I nmust fodt
faedt feg fam &t Tu® e uAe &JF J9er| A< 8r = W, 3fieg,
feg g9zt fe'm3 © fHet feu o 9999 a5 | for &t Qo A¢ nmuE
fiedht feg wus nie Jfg & I féet 1 fags v § Jar &dt BaeT|
H IR feg o 3 ot § Fez Idel I UT F936T AHH € ufdead
THS T TS TE6 AR < I &It Adel | B € I%3 gt € ©
YT AT eI Je TH J1 QU A GRS Tt IS ufen T ez a4 &
T T 39 J 3 7 I &d Afdet 3T nisfenrdt of ¥ feam A€ 96
Ut gt feg 9z @@t gwaTHt ©F 39 J1

g it niadnt I9ast 3 ST o & BES »i gfied 8 3

UZs I B¢ 76| 8T A § w3 T X fiuz 3 H9 feT 75 3t A aer
dar T %397 Y o BH © fend &9 AaE | Ud g § wJ JfaeT ot
e € YA T 916 BdeT J1 fAR § 89 fam & a3 g
&t g€t | 89 fea fes pAs & Ffdet O

“‘UEt NIH &2 He ©9 T S%3t IH &fEg EI Mo

“TC MY @ He @9 ©6, 8¢7...7
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“oorgt o fgfem s d@f€ar ¢ @t ets, wreieie ¢ ot
gti...g v SIfA HF ¢ mewr Jhfg .7
s JF fest feg iz &7 wT € AW 3 He B3 AfeT I 3 8T niust
AJSH ¥8 (F5H19 J9) § 26 JId Jfdet J:
fEss Teie’s Han.. on[ fer & 9 9 .. »Et e
g
% 3T I& Ml TIH T, wiret Je fee. . niret I T ® St
JIeA nig Het Heg, 17
3 mifai§ &% 87 T finrest & Uz w9<t Jet Jfdet It
Eshis 1
FI3BR U9st I U I miE § e Jugars ISt wigs %
A9 gt fearat w3 ufgerga finednt 3 ag93 J1 €9 feg & A=<t
3 fo wg gfoz = vigg T fenrg 3 fenrg T vwige T feo faredt
frggnt @R 3 fea 3793t @3 &% fentg QU3 fsgr@ehrt U Aart
I5| BH & Hf T Ws® B8R AOHE I fASt Sadt & 99t I i3 wd
T AT GH 1 BH g »UE 2¢ 3T By 5% & Towr I AR § HeT

JT I96 HIT YU's AfSnTITg &% A3 WIfenmt @8 WI T & oH

96 THS Bd° 9T AfETI TAI UTH g93Temr € nie wiagd vies
T HS® BH € AOHE J1 wWd ¥ nied IfaeT w3 wI ¥ oH 96 B8R <
niae 593t &% 7® 59t "ie | 8T g9z feg Uer IS I m3 B &
88 It 3fosr I €R I fox gI3a=T &g @& AT I I&5| I= 89
naTdt A%t ©F 9T @t I 8T w3 g% J a3 &t fea®t Ifo maet I
MU He HIAT & fiedlt fa8 Aaet 31 8r &t g9 < fiwdt wa &
A9 J »3 A9 3 U fad wiael I wiHEs ©F IS8 AUS &7 I8
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N S

Gd AR AGGIST € UH I5| niorgt At & d A Idt »iE 3, wI
MIHETES, NISTHET N3 YHAETT STHET J|

g% &% IS q96 GUIS »iT »UE wT fenff § st TR uI 85 X
TS AEr I M3 7 & ‘War Musa JAes feo Ifas o U<t J1

agHT AfSnaTg feg niegt A AT for 3 U 81 € gfonr =
féF W3 85 & 98 AT »H TSI J| AHH, 86 WS YATAS &
fer & yIt % J1 fen ®Et AS9 A ANH AT AAERT & W3 88 o
e AT © IfdE TS ‘Udr Whu®d JAe® g 9T Ja| fag €9
MUE HE HIdT © AEE 3% < 30 Aae I61 U9 A9 g I fx feast
JAcS € g9®3 dF ufded ged I8 mi3 ufdedx Had feawst =
faerg IT I

dar s dAes feg wig & weas fed d9d 3 © A
(Arfear 21 o foel) o J At I1 89 ¥ &3t It nisfeefoz A3
(Co- habitant Couple) © U feg Ifos &a1 U% 951 fiE g, Tadq §
fAge @ yIst € AUs @ I T9sEt I 23T &t 8F T He A9w I
8a3™r AfeT J1 §T #9H T YIHANT 9T IS Y HIY &7 II AAE €
& 5g3 fmer 3ot HiopA J9et T »=3 BF @ 85 & TUA 29 nmuE
wd ni 7Et I I feat gmie I we feg €F © 999 a® d9s<3T dT

T IT UG Aer I AR I95 AAs w3 gfiET U3 sHHT HfgER J9¢
I& UT niE ferm & vid T T I & T

E, HAEs AfgnmEg @ dTeS I w3 8 nigA9 fdedt €
IIT I FHTS AfSnaTg feg anirdnt =it w7 feq argsust de At
J93UTs J98T fed »iH =939 J1 €8 Tt AN ARE=T €% I
fer =939 § & féfenr AT I »i3 & It fer = qet fedu o3 AT
I A% fog videdt AfgEgx B9 fog anidntt &3dni™ © o feg
T98 ¥ »id" (Safe sex) ' AJIIX I&F 3 5978 € nige’ feg &T A
I51 A fa Uardt Afsnmorad €9 nied anfidint B3t © aF feg
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F98 T nd" IH I F978 (No Sex outside Welock) € wiget feg &=
AT 351 feR J9d It nig AT g 8¢ I &% IH 6 3 JISUTS
F9T I wI TUA »8Et I 3t AAs & GF ¥ f999 '3 mafiiwdft, sHE
A ygsw T aEl 98 aug st mr8Er AT & s € wie AT A9
T, A%te 9 T I feg 8T TAST UiEt &t ot ySifeusr w9 99

Q]

D«

nUE Y39 Sy & HeHasT & Aferr & BEt B8R § Uyee 3,65 g
Sl% € HA WE HH 1d AHTET AaL.2 2 I3 ¢ T J®ex @9
nETAG?” 3t Ty €37 fer J,°%e et TEt Ten ' Hea ™t By
T G397 & ms § fer wes & wig 2 AfgAsT &% & BT Afder J1

I3 AN gmiE It miE T He wI Jfoe 3 83T Ale I »i3 T <9
W 23 & 9% At J1 wifadr I @9 Tuder J| AR €96 67 &%
3 8R & fex AYF B9% (FES J9) &%, &H o B3 few U &
uesr & TuIer J1 8ast § fem wewr I IE 3 @ I U9 €9
JNY IF TIET & I WUE MU § AT o3 T JrEmft AHSEIT I8 mis
TI9’ & 79 fie AT I T A¥ & Yt Saedt 5% F9er I 89
T feq e faae 3 & &t I »i3 fex Afag fifedht Gz s Uet

a
J

T T ¥9 §9 W3 IrE d96 UAtdr Afgnred € ySifeust 39
JJ AAs 3 giieT © at Ot Yyt fAge Afga9a S 99 99
g I51 §Ust § fex uw dAdt Ay few 7 It gEeHt »i TH9
UH Of € 979 99 Wd FAS M3 MITTT I © 0 T ATIHET J9aT UET
JI 8T iz § A & BT wI W8T I nmuEhrt AfgnmeR HE3E
e ANSEE & JfAR 9T I51 U9 8F €3 Gust ¥ AHZEE T aTt
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fiedt & ye vex I} T © wiffg feeoe a9s ufod it =
s Ager J niael g4 §9 J U9 fer & feq ge &t J1 yIs
WETEN T H3BY I AHT, UfTS w99 AAET € 89 89 J A mi3
feg o= It f& g, gazhr feg, J faar I
gI35<T AHH € fenfaSas el fAge ufgeg ARer § Ot
e WJ g9 Ifg It I I 3 87 9u3 =9 3T (loneliness) &7
fagg J AEt I 3t QR T fow w9 AT § J9€ JI EAY UTH HAG M3
gfifeg & fing & 8R & miuet &% fuger Ifder I Qo e BR &
IHAT W3 fenrBE < ffw J9e Ifde Is1 8T »iE T w3 Jfos &L B8R
I5| UT 5% © i3 feg A 89 nmudt T9 niE &% B8R ¥ fenrg &F
TS q9< I& 3° 8T We AT I T fg 87 AN 35 87 €3 €7 &
MagH AJ®T 76 ©f et 936 ©F I 993 faeT wiAg J 9o AT
tic .. feg nret Tfes @5, nret 7% feadon g1’ 3 29 B fes
s T W feg uzT &dt off nr@et I fa 80 A H & AT BET wI 28 A
9% At I
iz T fan & 393t HE &% fonrg g9ege 3 fesadt I fer
IS T FOA J fa B8R § Aty AfgnmeT 5% AYUS It & I9St HaT
MUE wifee Udesd 938T TTHS UAT &dt JI I®% fd AAS i3
gfifeg & 87 AonE €F < uiT T F93hr T W Us A U3 3%
Tt fenrg 9=z ©F 3IA<A It A1 ud €9 ‘THMG Aol IIXT
T &adt IIet IT A96 Aeel A fx g T 393t dat ufgeet few
TS & nigs Y3t HuEst feg 8o ufgedss &dt nrfenm| ae fx £
T & 3 8T W W3 g799 < HIT I9799 SN IIOl J W3 Us IHEET
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JI U3 B8R § w3 feg »i3 g99 HIT ¥ F9ET T TIAT W3 wiEel &I
fez A1 w3 T aH »3 ufgega fithedh & =09 wigst § ot
Hf »3 B8R € 3T €Y T WSS & BF € AOHE J1 UT d9 HS &8
fonrg, feg & It Afow w939 a4t J1 fem &t & wid wiust
fom it gt AnTret g5 fagshnt R T di9T ¥ ®3c w3 8F
&% fantg a9e8z € IR o9 yns fdg g & udntt I51

A% feg wiE Urlest w3 Ay € Afgnee § ds8<t I8t
TEF HoHI3T @ fAg T gt I1 89 © Afgnmorat o fuss= ¢
eIftms Bex It J1 BT fem ors & ye &F Jaft 3T AHsE J1 €9
IR feg A= J9<t AOUSr I, B off IIST »if? Wiy niet faereifss
faedls & ¢ TI®SH 7..0H niEt HS Vi AHfdar 2 | nret Sl Rt &
Afce-895 .. I% foe Miedt fiar | feen vis gaen 1-3 I3 Goehr
fErat 3 o I afgg =1 Qs Qust § Ufimr st sfay Ifos
ICEMNS

ae® T Wiz I o J © Afgnrggt & afsdr feg s  oie § feg
AHS &1 v 3t I 13 o 8 gast I 7 fafen? i & wifrdt Afest

3 viqon feees nifsars © feg9 ydt 397 Tae JIs1 MifoarHs

(Ericson) MaH™d:

“UZIE @7 Ade BF AN UTr Jur J1Ae Hod fena=tas fearast
w3 fef3gra BarsrazT & gesr g goer I It fenast fam 39t
3t ugre & mifr feg A AT 917

g9t 39 I 8T HEE® AfSMET & nuE (Adopt) Tat J1I UT
TAY UH wT feg yIeH JArdt Afswreg F Hs® B8R € AOWE J1 H
foafantt & Ausus w3 fed®ssT J1 €A UH A uIeHT dAt
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88 faufantt T niusus, Ha w3 fow I1 AHA fefamrst 37, uaHAs
fRw 77 misATS:

“I9 AfgmEd miuEit fef3amra wgd3t feg AHfoa nifsmim
feg’ GaHeT J1 uEHT AfsnizT T AfgnrgTg &7 3T AT Jar I »i3 &7 It
gar| f&d fAdt I'® »ift »iuE Afswrorg 9 & &9 Aae It 10

U3 mig &t 3t fige © Afgnmagt fed' fam fex § nusBe
f3sms 9= & 9 adt T A »uS uETE (Identity) & < I1 €7
HAgs AT 991 W3 &A% &% d37 8A ©F AfET U&= ( Permanent
Identity) © 393t fUgaz & JI= I96 €F § 93T AvsTr J1 fAm &
sAY fezay ags @R § feg niform & J1 fog9sH A8fddr (Richards
Janeking) ¥ 86 J:
feg »rBz =8 B 3 y=adt fumet & gt It I vsET aw & fex
UHZ adt get 17!

&es feg gaet fAge wiz & &dt, gAdh WSt &t yfsfeust a9
JJ, BF T9d II T ugeH Ut gfontt € & I ug fem 356 ¢
Higwt 5% a@hnit 209 Je@eht g5 1 miz feg et 9 fa €r T fem
38 T I96 AEGR UIS 3 UITH & vige I few I 3 fem 3
It AT €8 It sfog Ifoz o<t T

I3 AN g I wig HES ATEt I w3 niEg A 9 3¢ J1 38
feg fg33a9 enrgr fe3 22 22 29< - 87 © g7/ € #F It 99
U, IH T cJfex BElet 3 AT, IS B € A3K U J9aT, BIat
feg 8% (g & AIS %9 J9) w & I, ¥R T 395, A ued
feg U3s3 JT 95 93 HIS T T U3 JT, 8ot B Wiy ufamt ¥
9 B I&, »iz T feurfex sarfe w3 faee goe nife-nifid
I9< I o3 feo o™ I fx €T Trat &dt mar fawdt few w@rg

29

Tue Jfoe T feun & nuE@et I1 339 oo e feg 9
g 98 I fros T9rBe Is 3 yrfasht € se&§ n3 A 2 I3
3B € feshrt 351 nig »i3 8% 299 It et WSt € & A
AfgnaTg €t fer ASX & U™T I9a €AY UTH HAE'S Urtere! Afsniarg
TH UdY gF I&5| THI UH & 993 fers3t J1 35S gE9s ©
fouH I gHa3 fa fer @ gy ferAHET 3=

T WI uT & o IT I9% fEH § ARIAS J9 B¢ Ia |

€ sew S Un e © »iog '3 wiFt fer &3 3 udoe I
fa:

1. uyIeH Yot & gadt Wi viaowt Afermees vds feo
UBE I35 fern € Het § g3t 3t &% gfoz a9 I T A 7 ufoed
YISt miug Afgnmeed He' © U3 I8 96 993 U 8379 3% ITIS
3 I I fEa == gt fegag 3w, fegrdt w3 Afgwrex
eI -otH3T = feq g3 33T U Uer J famr I A feafAz »i3
far=st, Afenmorgt @ Ausa feg »Bz ads wiAU9s Yfaast @& I
3 UISTHT UArdnit & AfSwead 3878 €7 HY 996 g8er J |

2. ufgdt WSt w1 WSt us © A9 3 <09 Afgnreed 38 T
F96 Uil AfenEd € ygie Jot s 3 Idrt s3anrt 761 feg
IS ViAgHT Afgn™oTd € U & 93t 3Ht 5% qfde a9 It Ta |
fAr = Y I35 8ot yIt ufost Wist = e I=Ehor, ot i3 U39
yIuIreel et mids € 9t feoat 5% 5293 J1 fios Sost § few
ATl HITE 5% fong F9ee Quds 98 UE I5 | THIT e AHH
@ wiEe nigs T WS® 8ust © AoHE fimm 31 fem ®Et €9 daet
fHes A7 vigge =g € vHE T &t €379 9 Idhrt Jehort g5 w3
Har fHesE 3 W' 3 Aet I& |
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3. Yftet Afgnras & adHor g & uge Uamdhet € gAdt
Wt ot It Bt § nuE 8% niadfEs st J1 feg Gost &t
HafrazT feg &8t Suft R dat I fg 89 fem fig fiedt T niAch
HaAT 3 88 A I& |1 feast gnms nisfeefos 3t T miEsls
Jfenit H3dT a9, IS J& w3 IIISUTS JIRE, WIS 713 gIedt
3 999 Ties AET gEs w3 Uy feng I8z wife vuEs 7 €9
idgT w3 & IR qIfde S Idt I5 AHST Afsnorg feg feeafns
JI5| far T35 ufost WiSt € ot y=t frgn Afgnmegx ¥e fig@ &
WIAET S8 i AT 6 W3 ‘wI € B9z’ v Agsy et feg fhes Afer

a

JI

4. EAY uH yITH dAdet ot wI 8% gt anrs
Jerfent I faozr fa 89at T nieuss feg Sfmr Sfenr 31 Ae fx wat
3 gg9 7 A naet T 3 foufant @ fow & 3z ads 89 fesmsT
TH BIIA Hies MET s HAge JI5 | fer st 8T a¢ wa <8 graemrt
J& 3 3C WI 23 o 979 & et I5 |

5. © Afenrgrgt &t figs® T wieAgr & fegst ugeHr Uarst
FIAT idT ugTE & AT @7 Aae Uer 3T I 89 g93w3<t uast
'3 uShrt IT I96 viuE g g fgfer mHsEt 951 e X EEe
AR 8ust § uIeHT YAt € vige d a9s YAt AHser J1 fer
S99 feu &3t fenia3as feargsT »i3 fefsoAa BarsasT &%

fegd 7T a9s »UE wy § ° AHSEMT 75 & 3T yE 8H nigAg
fieatt i@ It I8 w3 & I A feast § fer a9 5% Tuer J1
fm a9 fegst © yT »id e T Hae fex digte mifmr € u feg
ygT J AT I
6. € Afgnmargt & firgse & midner few TR Uigt €t feo
It YriieTel (Hees) Afgnmag § nusge § It ufas féehr aa|
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vige JT € A3V g Jeles & Uz ¥ AT a9 3t 51 THY
UH ugTHM € ufodt gt & fer 3w § Adlae a9 B I R
IS Afgngg & 8asT et fer udst I Uer JET &It U3
nyE yge u8E It U8 51 fem ®t Gast T grdtnt dintt yI3t
frow e Wo' T feu fog@ J&r nirs= J1

e yged Uardt Hiws niwg ugeH Ehnff g2 Uight fegarg
Uer Jfent Afewrg9x JETt AHST T U uITHMT § uSTH Ehff
UETIEA HY AgS3T YIS I & © gege I STEHE! gEEl Juer J|
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fesiet et ¥ Uardt sex € ferst ASae
a2 ‘W 37 fex Agatt of,’ ‘I3 IEST @
Afgnmerax fer<t Adaat © fenm yra feo
sT. 8Fr moH
TIIHG JIET g9 AHT E3 T3 AN &8 mufsa Jer I o3 mud Ae
¥ TI3T M3 yAfEESt 3 ygfexs der J1 JEt @ 2939 v Qg IwHT I°,
Afgnregd 92 »igfad 92 »u@ 3 ufgst €t gerfest w3 He' @ ae®
3z dt s AI B2 Adaet € gu few wez sowr J fegst fadsg
gesemf Jeht yAfeESt @ mafife It et wadt fiesft € g9 d39 feg
Igtdnt o I IE1 A € TEse ufgly w il 99s 3 wd
M T o g fendlags @ m3er 31 feo ferdlads det o=f <93
ot 7t Udlee = &t g QU 91 3 HeT fHw fifs wigrg, ferdiags &
yfafgrr @7 23 wa Jet we fea feme fonmft mmamafea ='W =
fsoe Jer wg dfenr fem @ feam sazamt 3 A9 I d Vet gou © o+
ot &g Jer Ifewm wi wdt s g @® dar 17 89 393 fem
ferdiags € yge U »iood & »iie g2 grdiedt AHgH € OHS 3%
It 59 I famr H ug fUgdt met € wiidt wo@ g= 1990 I sme Uit ©
ferdiads e Ager €9 W& yd "8 feg der Jfemm 1991 feg mHHeTER
ez Ay € fedies 3 gmie HAG udt 397 fed uaet J famim w3 mqdlar
&t wast @ G3fer w3 fewdiags & uds ¢ J9 §® fafenm aHa
ferdlags & Her v® gu feg »iafda FAasy Hien famrm I udz fere uma
fere Im, feme & w3 fere Idrt »ife 29dr Aasy UF 913 Ta|

wdt, Uarst fegmar, wA.AA S, T9ew oA, 9fssT
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i ferdlags A9 fere § Aone < ¥gh st feg 3uEis dds &
yfafanr J1 feg AOHE & 2USESE M3 ¥ ©f ¥H gl ©f fegauar Ji
I96 = d® It I IHIZ WEel wigHd feReldds @3, Ul w3 WEdt
fagz © femeformt wesyEs J1 3 & wa febe fendlads © yHar
feg foue g5 fa »mar HWAG mast ferdlags € I €9 fod Tw9 foor
J1 fer 939 ¥ ufo® ©9 3IAGS HHIW T H, o gASEE! AHIW =7
M3 W wier ¥ fet e T 17 ferdtags THW ® U UES HEET
fga3t w3 fsdam H3T JJ A AaY I51 ferW 2939 & AHW ©f Jd f&dt <5t
fearet ¢ ygies di3r J1 30 wigy fHw »ma fensldas e qu fammee fgue
75 fa grgtee st gt /i, Aemee wefre I, udg feretads
HaHg I8H I far feg wiofg gt € S%e8 JWalsd, 3daTSH,
HWafig w3 wfgwraga gt & 317 wmmg few ferdlads fear wifirct
yfsfarr 3 fam gt wizgamedt Jef & wizsr wedt 3 w3 feme Uog 3
395, HES, UA, Baf w3 fegdt v @womf dvr JI 3 HeA Hw
ferdftags © 89w w9 fawrse fewe oo fa femdldds © gforrst 89w
fere 99 e Ut © &€ 3 =o€ & yfaforr 3 37 g9 w3 Wfe feme
3 vyt Vst few 3eEl® F9e I vt viE © RS ¥ T feretags
& ghHar st Haeert § GA9d dds @ H Ud3 »rd fereldds &
vied udg I Qud sew T S mues I w I & fedt § 3T
feniadnt & 3 fagr I Righ & =@msl, Ae=l, 3a8la Uit »3 <ud & Ju
JI wagHA3d I Hase fereiads @ wiurt »i39 fedut 89 feue I fa
ferdlags = Yfaform ags fearz Udle® wsat »i3 U3 waat fegdd usr
2w J1 ferdiads medr g Ugs Waal feg fegH! moHe & yHg 2
J U3 o5 It feanzs Udiet ysat fegag AoHtenr feasr dds & I3 99
& Tu St 3177 7 ofges iy g fendlags ©F Afet fammee foue
I5 fa fendlags It gahr € weat € wAfent © I% o, €3 & I9
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fourg w3 Jigmiiads €8 & Wi € wdT Wgd g€ AaYT J1 fereldds
T IsEg 935 < fen At few Ut werer Mt w3 ¥ FF dud few Ts,
gt 3HH =933 IHIE Gud wuz ' T51° ferdtags € Hes Fdu U
&y o% Iz g9d Udlet feam & w3y & mEdle 3 e I o9
HHIST IByanT ge8e © »wHe § f3ar dizr I

A AHH e widuz wiar »3 f5d3q a3t feg dfge @@ 2d3m@r
31 feg fea wifmor wfds ydo 3 fam feg wodt Hies © wad W WWfez de
I5I I wAeed fHw Afgweg & Aoffesr § TIAEY feue ds fa
Afgmmeg Wy gu feg M9 AHWE yEu feg wéy adt fiad a8 meg feag
T yEst T wifgar AT 9 7 wiu@ difsy u few fea fomfas e ydEo
frgaer J1 feg W3 ydu g3 Afgwmed fRader, weg-fegd, Iam »i3
fegg feg feenws Jder J177 »ma Qusdit mfgnmeg Aear Hasl fgRs A=
Jefgz I I® Is w3 fer »f3 € feam fed Hae w3 Hee3r Heel J 99
TS| IHE HOHT HEIads € yfafanm w3 it & mine el feudt I fa
»d gHIEEds € uds femiadt § wuEhit w3 o8 33 9 ferdt wise
gofz feg femew doet J17° 3 Fhieous iy ferdlads © mamr 99
e 98 feue J5 fa I@gst Uflee Wit Iwedt J9ef 3 Wewr 9, wd
Gret gdt fige Wee few Jde ddd GRe Bt HoHE T JEi 3 wi@ udg
fegdsr »3 HongHt &t & 3 HeHart © woer aiBer ot g oW I

fer few It Ha oot fa ferdlads & o<t IaeaH M3 wufsa 399
Y 3 Ag A N g3fondt ¥ feoy gy < ferdt yEs diFt I udz feast
Ut formizt & Yt et 3 Afgnmeg w3 gedt Wzt & Bt 3 Bede
U fagr J1 »d WIS g w3 Hies g 3 @ gEs 9J IsI 5
Aoz iy 3 geftega Wet ¢ g9 & 39 femedt Adagt §9 foue g5 fa
ferdiads © g8HguU Wodl fiedft few I oot famfse &t de 90, gaar Hies
fage <t wmgdt, I wfguR, €& v Heut & Jg, udugr w3 Higwer
fedu fewdg, <o foor feradlee, de IT ufseg w3 ferdt Wat 3 nidew
iy Ut e w3 et Aoz €9t Bt wza fifg 9 foor 31" few
39" Afgwrega fere! Adaat € g-Ud w3 Sfgdt Hiedt AIad § ubE 3
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yzr darer J fa widt Hstags € feemer widls wuz Afgnmeg, OR ey
T udldds, HHlelads, dnest feg @ 9d BH M3 IWdrdl, udew €
fafgur = 37 J&, »iaedt w gggE, HiEghi € Ae9E Iayd 98, »ilg
m3 e T 2 fagr usr wife »dat Ot &Ste Aigmegd fensl Adaat &
HoY & WA 3emf @ar J QAg fan Ui #ar &dt dfaz a3

Wodt fifesft € =<t u39t & 39 Ut Aofz & ferdiads © ygw 3
wigH odt fagri »w € Udlewdt ydar feg wfoz @ < st @Hs wE Q@
ydifemr 3 fgnr 7 fagr J1 few gg Afgmregd War feg Higngdd, AHWT
3 goifgd Ied’ a3t & frgzie sgagdt ®et mfgs et figh feget &
Wares ytent 3 sred Bast feg Yy J1 sred € feur Hi€s J1 3T AW
IHT TIH wd UAEl Ied § RIS ¢ fwreer fguer I fa o
ferdlads €9 feg €33 »ulsa Adaah § »uE a8<d feg B el Uardt
oex 3 dae &t AfgSt W3y @t J1 wmer dadt srea 8 uset g oug
I9d AHIE ferdt Adaat ¢ &% © d IuT Jfemm fenelads €9 9w
wredt € Hael € formeedt g9d Gdst Hael y3t usal € waRal ¢ 938
997 9, G0’ Hael € foeds o ImH o wiEer dfewr I daeht seq
A Al € HAS 3 B J 9, Y <Y Adad &% Hor Aee Jeiee
i feredlads uar feg ot oo, a2 wifefont 3 =& IgEishi © Aony
J fagr I

T8 Y39 feg sreddd vz € sed A 3 fed Adeft ot
ydh gfifed Hw € sed ‘I3 gsel Afgwggd ferel Adaat © yHaT g
witMls feR@Ae BT B¢ I Il feg aed A 2000 3 ¥miE € I figf
feg Afgmrage ferdt Aoaal & df® ISt It J1 feg ferst @339 HeY
o fedft 3 feq Ha € © ufggn & 337 g9 3 He €5 397 € yg= ur
fagr J1 fem 939 € Hame oedl feg fen €9 € & 37 ITF g9 I
AIGS € yge § fan yHar few Jfge I9d wama® I UN di3T I =
s feH8HE JdaT J1
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. »RHAE Uit sed < I Uigt T Aeflz seqad I § @H AN
3 Ted w3 davie Eil aElesH feget w3 feret Hdaat @ wiar Har & 9
W g8t WSt T sreqadt € AR 5% AR & 3 Udd eed © feamw few
wifow ghar fsgr fgor J1 GRS Jgarsw, foafant & ot e =, Afgg
g 3, s feg Cfomm v, Usse € uel, anguR It HEMr w3 Har
THIF ife yg ared Al Arfgs g 3l

3. MHAZ 3 He 2002 feg fog »u@ sred A 37 few Addft o
feg Gdst Aignrorga feret AIa’ & UF o131 I o »id AHW e nHset
AEShf & Yarede, #g3 € J 9d HefHa 3 Adlad HRE i3 Wig3 feg
nrEhft Hafia Igdieht § fmrsd 951 UsHt Afgnred € yge widls Ha,
g, »UE3, HaH o f& Undt mfgmeg € difg@ me Gast & &
Helaas, Ae9g, 9T 3 T3 wife Hasut & & et JI

W 3t fea At It Bed FaFdr 50 2ot Eort Es miast € Hies
UH gder J A wyet fefan, arg w3 fanasize fds dT € gege & Hae
2391 B I3 AAld’ I HsHa HAE TE 33Ft Ay feg @St JEt Isi
AT & muHeded Yfafgrr fed w3 Wiefia s © fHag JEhf, wa
ufged 3 €3 dfd I I51 seaad fegst § ared ¥ »ifsn fom &g 12

s df gs3f @ U7 dder J1 fER 39 sed T aon fUgsss
O3 &% Qusdr & THZ gehif W3t & Ta®3 dder JI Ieadd His,
fa »idt g Jer ddni feg 383 u=g v ¥ T93s 3 AHW feg wuE
Hethf €8 8399 € Je Iq A3Eni Jemt I8, § AdIs3 fen ored
T ysdt &% ufgd Fgefortt feudt I fa sed Mg 39 3 feg ys=
frgmer I fa st & <93ns wuiza wist & fifnedt g9 fenaEht & st
fah @3 =939 &t I 7 fa mos 3 T few w3 39 fgnr Ifenr 317
fen feg ot Ha &t fa €& fegdt @& mm & ot s9e ferdtags <9
feg »rafga 39 3 Wis Jfemt & Todt W9 Foet wiaz i we few & 3
93 & ufge &8 fmrer »Edftm3 I FEtat vig3 3§ TY @ HaE i
& Gr G3 sfumrz & 39 T9 IJET JI WG3 & JHHT HIE & NS ' 3
37

dftm 31 ferdiads ¥ feg fegger HaT 2991 99 feam @ Heer I ud3
adt 3 Ha Jde, Gnet e & wifodmz & S ufgst < 39t g9dd9 JI
aed € U3d US g g9Us 3 Uad FHfgem dier 31 €W € 9y &% @A
&% JE 39T € €333 (FEs & AE Q@ S few g9 o B T, Q@
89T I gar &df, flm uAn uBT 3 Jdae) I3 AT IS5 Y HIE I
§g Haet &€t F933f § doft 39 Aeer J 3 Iz & W § Ifder I -
oY . BH gdHueEl  AHFT €, uel feg oSt ¥ 3 feow ... @U@
Aaer € W mEt waenl ¥ feg s Mt 37 38 ugzBe ugi”
seg € &2 fop feg sea & uzg Hisr »@ 3% gd&t € d9 €8
i3 Ju w9 It femet mw gt feegdt It 91 v fendlads
gfde & =fdeaht =9 <Iret Hier & WafHa 39 3 HAE3 dT BET
Ffdet o
Us 3T U d3T € e 3 fros ufgst fea Aam feg dfenr famr
.. 2 O3 se5 & & Aadt € 3 GRS 9% & Hadt € w9
"o frag ge@e <t ggas ot A9 67 ma w9 & faRg Adt W
3 Mg Jat &% ufenr HH & @R § fa3 dT meEmt 3 &
HY Hael ol A3 3 H3 A& <37 A9 wiyer 99T, & A GF @
3% Al »ff, 7 €8’ & Hael wil ug 3§ &, 9T &S A
g I et fem 3 gmie fesad & usg wedt I
sed € »oE@t usg 9z fang o @R = UG fE39 wewr 3
3 Gt Wt »uE Ut § U 996 TR BFg It dwel JI
segad feret Afged witls yduar w3 wulsasr € 2U Id
W uz & dtg qger IFer 3 fa Ut Afgmre wigha uSt @
YIHAT M3 GAET gaH Haar ugH mHfenr wer HY feR Add9 §
Yodt gftzr & Wt afdet I -
H o »uE fHg € At 3 mares ¢ feg adt I mawnl €9 fdE &
37 fag & 921 fdu fdg sores I9far oie 9 »mg dier 3t B
g A9 feg € A9 UeW SoH 3 fa’ Had mElel
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ydg ferm € & It seaad sed It wwdl Wig3 W UEeEd Y

Ag®3 Hge € "ege Hoid U »rdRe 3 w3 fiwdft 3 foam
Jet AEt 3 9 @S gt 3 335 BET IUT T 9 IHE
J fa yduga daeft ¥ig3 € wESt § Te J9dt wufsd Wia3
AHH Y3t mare3 J9d &2 fef3gw froder wdel 9 3 feng
HAET & AHH @ Wi 396 € Bl I & & Hee 3 fesadt I
vdt J feg A9 ferdt mdaat w dt yg= J1 33wt w63
de wifmeet & 2y I uduga ferg € »igg ©ReEt I w3 fem
3 Hag fesardt J1

0 39 et forg w H3sE H dadt 99, €3 A9 JEd § It
yTgE 3 my Qs migmt € fg3d uE fIat mlgehitl 3 =
fenmg & Ty foor 7 fes AR & »idg € W3t &% WoH 3
3IEt €8 g9 < Her adall Ifdel ang udt it @ & ot ©
fermg 3, fimg ufo® fos & Ifg fosr famr H fa 3 A9 W av
o Aer 938t € 3 feew few 9t et €1 diods few woleafrd
& eud YU 93d wd feg Soet € digT g3 d9dt J1 feg W o
HagH fag It 2 wiut At FF voge Bt 2 W ot 3 e 3
fie = U wegm st

s o uzd Hiar »ia wuSt Afgwmeg € Aodeedt 3y 3 Uuifss It

et Uadt Wofiesr & g8 J feret Afgnmeg nue et JEt

Y 3 e e < Jur Juet I 7 Ut mfgwrgrg © W €

EIRgill

W Bost dAdudt =gaft ot faogt Hfswit dwt argt 3 AT @

W38 99 d Gos’ &% dAleM’ 31 HIT UgH HIel & =g I

HoHg 997 €1 ¥ 2arl gfed 99 Aol If, IA3dT foar Haet wif

3 Jeg feg avar & dq 9T Hadl »f ud fage BEt 398 &t

H'g Haell & 33 2Tl

: 29 3 forrg fag sdt gaer B

. ferrg gt € 3 fem gt 3 A At & 39 AT B

e dur & gidler € 3 d¢ 3 vt @ @ & oigr 89 mEr
39

gg3 Ulezd € faBfa Gr feg #oz < fefonr, Aedows 3 9wz

A3 9% A3 o BT J AT Bl WY mEt fowg wider der ' N

fag aat 7 &g feq @9 Jer € 3 fiedht 39 <t ot fder €

¥ et ¢ udietaf, 80 fevrg o8 fa3 ARz €1 ¥ SS9 odf

T g0 &t gond vdlet 3 e & fen! foem 397 wed fem

»d 333 Uug € I g Sae feufenr famr J
T wfadit B ggeht i@ g gid w3 =fie T U3 < qoel, wdaft
€ Jget ife U7 i3t g5, & Afgmega feret Adaat < aedt Iaeht
I5| Fedad & Agdt ° fed AW I fm €t 39t fam gW © Jg JEt
IS5 B Y3 Had sed feg & g 3 #ig3 8 »ud &% J Idhft adidint
g9 Jife-Azdt It Sartenr 3

“HF mfemt 3 St Tt

feg dAafomt Ht aret

wg feg andt St I&

A8 ¥ Aoe ¥t aret

7t feg dfent €3 goet

et w3 et g

W 3t feg mdsft ot

sredag & dred Idt fifd feret wfgnreg € yge gt gdht §

Hee 3eddedt 3 fagema € faae fovs fageg ¢ 3 Aove UH 3T J
88 fomzr ydu feg 3wt ghar feg@e fea gar <& uzal € »mi a1 I
Yt 3T 9¢ $ €€ d T3S J95 TEe & UF di3T I GF Wy 3 fea »iw
T Touz GO dwr I A © dfort % €W Hids I miew wmigEt I fa A
& g3 TIat d&t g Adt wewm usel feg 1% dfgmt €% W3 § <t
At 3 fH 3 ¥ o® vd At It diSht w3 G & <€ d Adait
geEmtl figh fed ferdlags ©9 € 935 ¥oz & AW feeddt Ha »iw &
meet v adt I ¢

‘A 3t It Wew gttt
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fogt g9 <y fonr
Garg geiaft, v geEh "

stugede, UAfre, yfm »rfe gdt &t =dt st mdt aEt @=ef 3y ==
Yigraet € <93 Is|

fen 337 Treadd W3z & aed feg Higmegd fens! Adaah @
TIAEe fifE forfamt & de I »3 ot o3 I It et & I diEt
J 0% fendiads ¥ & #agd Jet ot & feeddt Aa & & farfenr I

ygl gfifeg fiw g8t WiFt e mffu segad I feast & wdal By
seat 3 feser yg sreq, ot 3978 JEr o AevEt adt € Idt 2(1986), €He
Fdf(1993), e5F & fazat few & Ju(1999), EFUA(2002), 3¢ fagsr Jar
yHe J(2003), de5 € GaB(2004), wa w3I(2004), SIfgre & Yhar(2005), A
393 Hw(2006) »3 T3 TESH(2006) »ife Uardt Afaz § 831 Gast &
Segs Uddl &ed w3 doMg € U39 feg &St HAITeel & w34
fewget Ji

sedad uEt giied fiw & seqd ‘I3 g6l (2006) feg ferelads
T3 © GIs’ AfgmMeda ferdt mdaat § UF dder J fgt 3oz et
forfantt € fSw & wahr e, U7 @@ WHe 3o & gfonme 3 d8 forrg
23T ule3g fom3, @38 g9 Ifde Umdhit & Tadt Wefrazr w3 Udied
g9 feg 3am Iygd wdt fifedft wife s feg €y @ AoW@ »r 3T
TS|

sed ‘I3 Tsal feg deqd © u3g weg (F fa g9 I fan &

IBat, 919 Igat 34 &% feen feg udg I Uar der Ider d) U 7%
o fg feg ddt St Ht & I feem W € B®9 9 J d 35 € 3ld I uFT
FHS3 Sfanr femrg daer der I w¢ fa daet wfgweg w3fea fenrg o9
foafent Hogr »3 fSur farzr Hfonm Afer 31 wifdgr fenrg 98 feg wiag
@ wt & & AfonSt I Go & wmu@ U39 ¢ fom 3 s feew SW oA
Toagr GF = fourg g9d B8R Tud IdaT gddt JI Bfds AHT Ut I wigd
I Us & 3337 »Agl foA3 T QU U9 I9 Al I w3 Us & 99 viEg
T €9 U39 A°s & ufged @ fIAr g€ #fer 3 ug AflEst G 993 3amf
41

yded J widl I W »iEed »iEd & Hf »u@ U39 § fiee 983t ude wiEl
JI Tedad GH W »fEg 3 Us & W wee 3 Iiss It fiedh 3
fnrser J fa fa? »feg feq €9 © 9v g6 I gmm & feg um 3t U
Afgnmeg M3 ygg § feuer gaiger miust vf e wifamrardt U39 seer J
»3 g4 UH ferdt mfgwmed wua@er us & fiwdft o g3er QA »mue
Ufemit € wa A'E ®Et HAgd Jder J1 ASt OF 2@ J9 = 3 Faud J
Al 3 7 feg 9% A 9 U9 ¥ied <t uw fang ufost @ feg vaw Gur
T dfanr I igg g Uset I ¢

US : »fgd g9 Afow fea der Hb

g5 o geat feg dfsmr famr wdez & $o7 aed | ¥ 3T BT
A fm 3 93 3 3 fan I9 < AF 39 udee "

yrlee! geat dH3T @& wulsd AW feg fimrg, Afzag w3 <& <
g Fegy, wdisdft I T 3 F B JI w9z 99 §9 W, I, ot faw &
U feg 97 Hae AW & S »3 nfanmeat ¢ ufgst o8 fa3 du ¥m
gdt I offdgr K segad uE gfileg Hw & sed ‘I3 geel feg
feufenr § fg Ie8 us ot »iEg & w3 9F € UE < Seewl & odf
I3t Wt wigg & Wt & ¥igg & »3 wigg © UG Yot & geewt g Iuet
JI wigg ¥ fa sea feu fendlads €9 € €F Hoe T9ar @ 9% fogr fgor
J o 35 & slg 3 fiedht A9 fogr I uIz W feg He 3 T&e & W3
adtl €9 Afgmega ferdt Adaat § »uaEr muat Hf M3 U3sl U Ot
W3t § muet Segel © fHag seger J1 fed uH §g wmust Wt § BN
M 3 U% &5 Ifge & AETEl &dt THET w3 g UW US &% dE A%t 3
fgx ame & »uE fors & 39 § Yia adt a9 Afewr fem 39t ©at W3t
ot geeR o% T mug 3 ufgdt Uig € Hae T9@r mue g
3deedt 99 fagr Ji

sedad feg & ©HET I f3 wpdt Wig3 ferdlags ©9 € HaeE I
it § Afdet feordt st et Aot 935 9 9 st feeddt B9 & MM
feg UH da<t I 8 sed & uzd U 3IHft ® muE U AmT w3
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vigg ¢ Qast I8 FeETE Id6 Iy yImt A GEr I Q¥ »igg & W &

g U3t €% i3t edidt T Aget wew féet 9

HE S I3 ¥ feg 33 d¢ ¥ €9 & &df mdt @FE mus & w9
gd dda 9y &3 Ht frozr @0 Adt 93 3 g Ju 3 ST wifenr
I AT vdtd & Tt g9t 93 &9 N fomsl s=a W fS9ft W @R
g8c 3 g "3t ugt Ht AS &t gEit o 39t I HE 3 v
WY uAH & gt d5, I ¥ B W8 3 ¥g dae v & Har adt
H gz

STeqad e T °H ferdldds €9 © femet woagt fam g fomfamt

¥ J I JUSlads M3 Edidds ddd famfsmt & do Im w3 foufamt

e feu suse o gfguwr dfeer I, 9t wamGer I fa »mofsq dedt

3T »3 IR & 39dld 3 HEY € "AEST § €8s d9dd o3 3 33 © oS

3 < morIgg & AL I udue BET HAgd 99 T3 I fem Udleel uar

&g foorg =3dr ufe3g forfaet & fimre »mfge I ot 3, Wl it © OR

I B I M3 foH3 g I e W3 IJ T8l Fed few um = Uz

e »uat ot T gy & mider dfenr 9w fewge gder afder I

g . faadH gafenr e wiv 9% gv B & fonfzt g1 fea @
faegn fo€ 3 7 I ©ft forg BE & e ov dlo W & 3
(@3eat féfen) g fem ae ot Jufdar fee et 3@
T FOHE »iEer I W Sedad & G g wame I¥ I9
fewr f&3r 31 wfgg & W AfEst § miFe o<t us & W @
gt I -

Hf . o foAsr 3o & gfore Qud u3, Gg HY fa@ I waw.! fem
farz <t fimme A | OB FaE 3 F A AU I 34|

fufre Amg ¢ (B Q) a0t wifadt agt I st A gt

W 23 3 foug 3 99 fos ufost »uet ot w3 GAT gu 3 Ot
NT wa »retl I3 geet &df HY ug Set & adheff 29 I 33T
Ho s & I3 famr Wl eH &9, yTr wF & for 3 AF
fmr foms =&t
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fer »iegdl Wst € d¥e 3 €37 Ada9 »ls U® HE9E IIYJ
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Evolution and Development of Irrigation

System of Punjab
Inderjeet Singh®
Kesar Singh Bhangoo

Abstract

Punjab model of irrigation is characterized by excess demand for
water for irrigation, coupled with unconstrained mining of groundwater,
for meeting the food bowl requirements of the country. It is a model guided
by populist political decisions than a sound economics. In the process, the
model has provided the much needed food security to the country but has
raised serious ecological and environmental concerns. This is a high time
to analyze the irrigation system in its historical perspective and prescribe
a policy framework for the future. The paper, covering the evolution of the
system, evaluates the performance and delineates the policy options for the
future.
Keywords: Irrigation, Canal Water, Water Resources

Introduction

India’s irrigation development in this century, and particularly after
independence, has seen number of large storage based systems, all
designed and maintained by the government effort and money. In British
period, a few storage structures were built only in the beginning of this
century and the post independence India, however, has seen more than 60
percent of irrigation budgets going for major and medium projects
(Thakkar, 1999). Large scale irrigation is synonymous with canal irrigation
in India and canal irrigation is a costly proposition, more so when provided
under the aegis of grave inefficiencies in project implementation and canal
operation (Dhawan, 1997). Punjab is a granary state of India and its input-
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output system is heavily biased in favor of agriculture (Singh and Singh,
2011). Punjab model of irrigation is characterized by excess demand for
water for irrigation coupled with unconstrained mining of groundwater for
meeting the food bowl requirements of the country. The paper, covering
the evolution of the system, evaluates the performance and delineates the
policy options for the future.

Evolution of Infrastructure and Institutions since 1947:

The Indus Basin mainly comprises of the erstwhile Sind and Punjab
provinces of India in South Asia and presently this Basin has been divided
between India and Pakistan. The Sind, Chenab, Jhelum, Ravi, Beas and
Sutlej are the major rivers of this basin flowing from Himalayans into
Arabian Sea. It is bounded on the north by the Karakoram and Haramosh
ranges, on the east by the Himalayas, on the west by the Sulaiman and
Kirthar ranges and on the south by the Arabian Sea. The total area of the
Indus Basin, 1165500 square kilometers lies in Tibet, Afghanistan, India
and Pakistan (CWC, 2011). The Indus basin is divided into two parts
between India and Pakistan during partition of India. In 1960, the Indus
Water Treaty divided the Indus River Basin and out of total six major
rivers of Indus Basin three eastern rivers, i.e., Sind, Chenab and Jhelum
were awarded to Pakistan and three western rivers, i.e., Sutlej, Ravi and
Beas to India. The division of the Indus basin provided 56 percent area to
Pakistan and 31 percent to India. The division of Indus Basin between
India and Pakistan had far reaching and long term implications for the
residents of the basin.

Evolution of irrigation infrastructure and institutions involves
physical, economic, social attributes and the state policies (Kurian, 2004).
The Indian Indus Basin of 321289 square kilometers, roughly 9.8 per cent
of the total geographical area of the country, lies in the States of Jammu
and Kashmir, Himachal Pradesh, Punjab, Rajasthan, Haryana and the
Union Territory of Chandigarh (CWC, 2011). Irrigation has been the main
input for the growth of agricultural production. Indian Punjab is a part of
the Indus Basin in the north and north-west of Indian Sub-continent. The
surface and groundwater of the Indian Indus Basin constitutes the lifeline
of Punjab’s agro-based economy. Punjab faces major irrigation and
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drainage challenges with profound social, economic and environmental
implications. Punjab government has developed a long term vision and
strategy to provide adequate, equitable and reliable irrigation water to the
cultivable land with a view at enhanced agricultural production and
productivity and sustainable development with focus on holistic
management. Indian Indus Basin comprises of three perennial rivers Ravi,
Beas, Sutlej and one seasonal river Ghaggar. The Ravi enters Punjab near
Madhopur and flow on to Pakistan. The Beas enters Punjab near Talwara
(Hoshiarpur) and joins Satlej at Harike. The Sutlej enters Punjab near
Nangal, passes through Ropar, Ludiana and joins Beas at Harike and
crosses over to Pakistan. The Ghaggar River enters Punjab near Mubarkpur
from Haryana then flows through Punjab and re-enters Haryana. Following
map presents the Indian Indus Basin in the Punjab state.

Canal System in Punjab

State of Punjab, comprising 1.5 per of the geographical area of the
country, has been contributing around two third of wheat and half of the
rice to the central pool. This has led to over exploitation of groundwater
resources, as the surface water fall short of the irrigation needs of the State.
Further, for water management issues and related water problems Punjab
can be divided into three water zones namely Shiwalik zone having 19
percent of State’s geographical area, Central zone with 47 percent and
South-Western zone with 34 percent. These water zones of Punjab have
been facing water problems of different types. Shiwalik zone is prone to
soil erosion, flash floods, deep water table etc. Central zone is facing a
serious ground water depletion and pollution and South-Western zone is
facing a poor quality of ground water due to salinity and alkalinity (Jain
and Kumar, 2007) and deficiency of canal water due to tail end of canal
system (Bhangoo, 2006).

Development of Canals: Pre-Independence Era

Before 1947, headwork at Ropar was constructed in the year 1874-82
for utilizing water of river Sutlej in the old Sirhind Canal system and this
system was developed on run off the river basis. Upper Bari Doab Canal
(UBDC), one of the oldest canals in India was first built by Emperor Shah
Jehan in the year 1693, for carrying water of River Ravi from Madhopur to
Lahore. Improvements in the canals were made by Maharaja Ranjit Singh
in the 19th century. Weir type headwork with a properly designed
distributaries system was constructed by the British in 1879. At the time of
partition, full supply discharge of UBDC during Kharif was 6900Cs.
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Hussainwala headwork was constructed in the year 1927 at Ferozepur for
utilizing Sutlej/Beas waters through the Bikaner Canal/Eastern Canal. The
pre-partition utilization of water of rivers Sutlej, Beas and Ravi in the areas
of present Punjab forming part of the Indian Union, was 4.55 MAF, 0.50
MAF and 1.48 MAF respectively. The canal irrigation infrastructure in the
pre-partition period was well maintained.

Development of Canals: Post-Independence Era

During post independence period, numbers of multipurpose projects
were planned over rivers, Sutlej, Beas and Ravi. For better utilization of
the stored water for irrigation, dams and reservoirs, substantial expansion
of irrigation infrastructure by constructing additional network of canals and
remodeling the existing canals has been initiated in Punjab. A brief detail
of major canal infrastructure is presented in table 1. Post independence
network of canal covers the entire Punjab evenly.

Table 1: Details of canal infrastructure after independence

ng' Project Name Year River Location
1. | Bhakra Dam 1963 Satlej Bhakra (H.P)
2. | Nangal Dam 1948 Satlej Downstream (Bhakra Dam)
Nangal Hydel .
3. Channel 1954 Satlej Nangal Dam
4 Bhakra Main Line 1950-54 | Satlej Extension of Nangal Hydel
Canal Channel
5. O1d Sirhind Canal 1952-54 | Satlej Ropar Headworks
System
6. | Harike Headwork | 1954-s5 | Satlei- Harike
Beas
Madhopur Beas Beas-
7. link 1955-57 Satlej Madhopur
. 1958- Satlej- .
8. | Rajasthan canal 1961 Beas Harike Headworks
Ravi- .
9. | Ferozepur Feeder 1952-53 Beas Harike Headwork
10. | Pong Dam 1974 Beas Pong
. Beas-
11. | Beas Sutlej Link 1977 Satlej Pandoh (H.P.)
Shanehar
12. Headwork 1983 Beas Downstream of Pong Dam.
13. Mukerian Hydel 1982 Beas Shanehar Headwork
Channel
. . Upstream of Madhopur
14 | Ranjit Sagar Dam 2000 Ravi Headworks
15 Shahpur Kandi 2006-07 | Ravi Downstream of Ranjit Sagar
dam Dam

Source: Govt. of Punjab, Punjab Irrigation Department

Capacity and Length of the Canal System in Punjab
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The canal irrigation system is fundamental mechanism for conveying water
from sources to the fields. In Punjab, the construction of multipurpose
storage dams on major rivers has gone a long way towards improving the
regulation of water and spreading the supplies uniformly over the year
(Jairath, 1985). Punjab has a well developed canal system in the country
and capacity of main canals has been shown in table 2. Discharge capacity
and the length of the canal system are an indicative of the strength and
coverage of the network.

Table 2: Capacity (discharge and length) of main canals of Punjab

Sr. | Canal Discharge ( Length (Kms.)
1 Sirhind Canal 12622 59.44
2 | Nangal Hydel 14500 20.12
3 | Combined Branch 7635 322
4 Sidhwan Branch 1751 88.01
5 Abohar Branch 3027 109.75
6 Bathinda Branch 2890 152.40
7 | Ferozpur Feeder 11192 51.42
8 Sirhind Feeder 5264 136.53
9 | Rajasthan Feeder 18500 149.53
10 | Abohar Branch 1693 46.37
11 | Bikaner Canal 2720/3027 112.01
12 | Eastern Canal 3929 8.02

Note: Total C.C.A. 30.88 Lacs Hectare
Source: pbirrigation.gov.in

In addition to the large dams on major rivers of the Indus Basin of
Sutlej and Ravi, Bhakhra and Ranjit Sagar, Punjab has constructed other
important dams in the State to generate hydro power and irrigation
facilities in the state. The details of these dams and reservoirs have been
presented in table 3. Dholbaha, Damsal and Thana have the highest
Culturable Command Area CCA (Ha), in order. These dams have been
constructed under the World Bank support for the project, ‘Kandi Area
Water Shed Project’ in the Shiwalik zone of the State.
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Table 3: Important Dams of Punjab

Sr. | Name of the Dam Location Culturable Command Area CCA
No. (Ha)
1. | Dholbaha Hoshiarpur 3745
2. | Janauri Hoshiarpur 492
3. | Maili Hoshiarpur 914
4. | Damsal Hoshiarpur 1920
5. | Chohal Hoshiarpur 900
6. | Saleran Hoshiarpur 365
7. | Patiari Hoshiarpur 730
8. | Thana Hoshiarpur 1160
9. | Perch SAS Nagar 400
10. | Mirzapur SAS Nagar 970
11. | Siswan SAS Nagar 950
12. | Jainti SAS Nagar 500

Source: pbirrigation.gov.in

Irrigation Water Delivery System

One of the basic and important objectives of the canal irrigation
system is the delivery and distribution of water for irrigation among the
water users. Due to the shortage of water in the system, the water is
delivered to different parts of the canal system in rotation, i.e., using the
‘Rotational Programme of Channels’ (Gustafson and Reidinger, 1971).
Supplies of irrigation water to the farmers have been awarded in the past
by the system of 'warabandi' based on equitable and proportionate water
allowance. Warabandi is a rotational and proportional method for equitable
allocation of the available water in an irrigation system. The twin
objectives of warabandi have been high efficiency and equity in water use
and both objectives are to be achieved and guaranteed by self-policing
rotation system (Bandaragoda, 1998). Further, warabandi is agreed upon
by concerned farmers/users and appropriate canal authority. Though this
system of distribution is intended to be fair but the unpredictability of
water supply is being faced by the users. The problem of water supply
unpredictability arises due to little or no institutional control mechanism
over the rotation and rationing of water based on non-market mechanism.
It is also clearly evident that trade-off between hydro power generation and
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irrigation, reservoir factors and capacity factors contribute to the uncertain
water supply (Gustafson and Reidinger, 1971).

Presently, in Punjab warabandi system of canal water distribution
and allocation among the water users is in operation. Further, mainly three
types of warabandi are being used, namely: khuli-wari (open turn),
panchayati-wari, and weekly-wari. Field staff of the Irrigation Wing fixes
the turn, duration and quantity of water for farmers. The basis for the
distribution and allocation of water depends upon the size of the land
holding, distance from the outlet (mogga), and certain other factors. That is
the canal water distribution and allocation in Punjab has been carried out
with little modifications in the warabandi system. Now attempts have been
made to allocate and distribute water more scientifically through
computerization of the distribution and allocation process.

Institutional Reforms

The debate on institutional reforms has largely been driven by the
World Bank. Over the period of time, with the increasing participation by
civil society institutions, the content and direction of the debate has been
slowly transforming. The World Bank financed activities aim at higher
productivity through a combination of factors like economic, institutional,
agronomic, hydrological and ecological (Roopa, 2007). In order to achieve
the aims of Reforms Programme, the visualization of World Bank is as
follows: (a) Reducing irrigation subsidies that are extended to farmers in
developing countries and ensuring that the farmers pay the full financial
costs; (b) Promoting and setting up of water user associations so as to
empower users to operate and maintain their systems, collect fees, hire
professionals and manage water rights; (¢) Modernizing and reforming
public sector agencies in order to provide for the institutional set up that
will aid the functioning for the water users associations; (d) Addressing the
political economy of reforms by engaging comprehensively with the
Governments; and (e) Kicking the larger agenda that will involve giving
high priority to the development of crops that are less susceptible to
droughts, floods and salt, that result in more production per unit of water
use, that are less vulnerable to pests and spoilage and that use smaller
quantities of water polluting fertilizers and pesticides.
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Canal irrigation systems/projects provide increased and much needed
food production self-sufficiency and food security across the globe. These
considerations suggest that it is probably better to have a good workable
institutional structure for more intensive use of water through improved
water management in canal irrigated agriculture. The perquisites of
improved water management and reforms (Bromley et al. 1980) are
follows: (a) Rehabilitation of existing projects in terms of modifying the
distribution network; (b) More intensive operation and maintenance of this
infrastructure; (c) More careful planning of cropping patterns and
schedules; (d) Greater care in the allocation and scheduling of water both
among and within systems; and (e) Greater enforcement of, or changes in,
the rules and regulations governing access to irrigation water by individual
farmers.

For proper and successful operation of the canal irrigation systems, it
is believed that an efficient authority structure is the prerequisite.
Furthermore all the large river and canal based irrigation systems of the
world are widely assumed to require centralized authority (Hunt, 1988). It
has not only been argued but also established evidence that there exists a
positive relationship between central authority and size of the irrigation
system (Wittfogel, 1957). All over the world, including Punjab, the vast
majority of canal irrigation systems have a constituted authority structure
(Hunt, 1988). Therefore, every society with irrigated land/agriculture has
several functions/ aims to achieve. The physical system must be
constructed and maintained so that all the stakeholders of the system feel
satisfied (Hunt and Hunt, 1976).

Punjab Canal Irrigation: Institutional Evolution

In an attempt to develop Punjab as a granary of the country, massive
canal irrigation network came in to existence solely with the government
effort. This involved various departments relating to irrigation, power and
others. Initially, all these departments emerged as big public sector
departments that helped in efficient creation, operation and management of
the system. There was a sufficient autonomy in the operation and
management of these departments. This provided not only the irrigation
facilities but also abundant power and helped in controlling floods in the
region. Over a period of time, irrigation related institutional setup
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deteriorated exactly in consonance with other public sector organizations.
In the institutional evolutionary process of State of Punjab, two events
have been responsible for acting as a catalyst in making this deterioration
to be fast and massive. First has been the inter-state water sharing dispute
and other has been the free irrigation water and free electricity for
irrigation. Interstate water sharing (the SYL row), became a political and
religious issue rather than an economic issue. It derailed the State in decade
of eighties and nineties. A prosperous State, with highest per capita
income, got converted into a battleground of fundamentalism and
terrorism. This effected both investment and cost recovery in all the
systems. Second has been the myopic political vision and quick buck
political approach that resulted in subsidized diesel, free water and
electricity for irrigation. This led to total neglect of the canal system and
ruthless mining of the groundwater. Recent introduction of water charges
in 2010 for canal irrigation are meaningless in the presence of subsidized
diesel and free electricity for tube-well operation. In this transition, the
system has nurtured a class of water users who are totally unaware of the
scarcity of water resource. The condition has been further deteriorated by
the State supported price mechanism for heavy water consuming crops:
rice and wheat. Now, more than economic, it has become a political issue
for successive governments; it is difficult to withdraw the freebees and
introduce diversification by breaking the wheat-rice rotation. Water users
in agriculture have no motivation and support mechanism to think for
water saving crops. The evolution is indicative of the fact that irrigation
institutional mechanism developed the agriculture in the region and
provided the food security to the country. But political considerations with
short sighted vision have parallelized the institutional set up. State is far
below the best of the best available in India, what to talk about global
comparisons.

As far as the canal irrigation system of Punjab is concerned, these
have been controlled, maintained and operated by the government. In spite
of the fact that massive investment in canal irrigation system of the state,
the outcome has not been encouraging. In the Indian perspective, emphasis
has been on construction of new projects rather than efficient management,

operation and maintenance of existing irrigation systems (Mitra, 1992).
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The poor performance of canal irrigation of Punjab may be attributed to
low productivity of irrigated, low return on investment due to free/low
price of irrigation water, poor water distribution especially to tail-end users
and underutilization of irrigation potential. Keeping in view above issues it
is of paramount importance and needed that canal water irrigation reforms
must be initiated in Punjab as early as possible. Reforms may be in tune
with global perspective in which the canal irrigation system reforms has
been driven to dismantle state monopoly and control; as public sector
organizations miserably failed to maintain and efficiently operate irrigation
projects and transfer these to water users, water user associations,
pachanyati raj institutions and other stakeholders.

Punjab Canal Irrigation: Institutional Reforms

In India water is a state subject, further within a state major and
medium irrigation projects are under the purview of State irrigation
departments and minor irrigation projects are under local authorities. So
there is a dire need for reforms in the canal irrigation system of the state.
Punjab in comparison to other states of India initiated little or no
institutional reforms in its canal irrigation system (Chowdhury and Torero,
2007). Thus, institutional reforms must be initiated with a focus on issues
to improve the performance and financial viability of canal irrigation
system, to make groundwater use both economically and environmentally
sustainable for a smoother and systematic transition from water resource
development mode to an integrated water resource management mode
(Shah et al. 2004). Further, reforms may be initiated and implemented in
three major areas of canal irrigation system of Punjab: (a) rebuilding and
refurbishment of canal system; (b) irrigation water management; and (c)
irrigation policy initiatives.

Rebuilding and Refurbishment of Canal Irrigation System is a need of
the hour. Presently the age old, depreciated and in dilapidated canal
networks of Punjab require an immediate rebuilding and refurbishment.
Canal irrigation systems performing far below the requirement and farmers
are turning to groundwater for irrigation needs (Shah et al. 2004).
Therefore, rebuilding and refurbishment of canal networks should be done
at the earliest.
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Irrigation water management Reforms is the next issue. Punjab must
learn from experiences of Andhra Pradesh, as far as irrigation management
initiatives are concerned. Andhra Pradesh has been the first state in India to
introduce reforms on a large scale (Reddy, 2003). The objectives of Punjab
canal irrigation management reforms should be the maximization of
irrigational potentials, better management of existing canal infrastructure
through active participation of stakeholders. The stakeholders of the
system are: water users, water users associations, panchayats, farmers,
NGOs and others. This requires a massive state initiative and political will,
rather than short sighted political goals.

This is a high time to go in for Irrigation Policy Reforms. Canal
irrigation policy and institutional reforms of Punjab must be targeted to
regain lost credibility and build trust. In this regard, firstly, the irrigation
water should be converted into an economic good by introducing
volumetric pricing. Initially populist politics and narrow political interest
would be the hurdles but in the long period this would result in economic
as well as political dividends (Reddy, 2003). Secondly, the participation of
stakeholders and transfer of powers and responsibilities to locals would
help in addressing problems. Thirdly, at present, the local bodies are
bypassed in irrigation matters therefore there is an urgent need to involve
panchayati raj institutions in this process. Fourthly, in whole of the
institutional reforms process, the ecological concerns must be taken into
consideration. Finally, the distributional aspects should be looked upon
essentially in terms of equal rights on water for all the stakeholders in the
community. The policy framework needs to go much beyond the canal
irrigation. It must consider total irrigation as a system that must include
ground water resources, rationing the new tube-well electricity
connections, electricity pricing, crop-diversification, diesel pricing and
other ecological issues.

Performance Evaluation of the System

Punjab is predominantly an agrarian State having 85 percent of its
geographical area under cultivation with an average cropping intensity of
189 percent. Water is the only natural resource available and the state is
devoid of any other mineral or natural resources. Punjab’s agriculture
being highly intensive is dependent on heavy requirement of water. The
present cropping pattern and the efforts to increase the productivity of food
grains has led to immense strain on irrigation system due to limited surface
water resources, which are grossly inadequate to meet requirements and
this is causing stress on ground water resources. In the State, the surface
water resources are being fully utilized through well-organized canal
irrigation system. The available surface water is unable to meet the demand

57

of agriculture; as such there is an increasing pressure on the ground water
resource.

Structure and Pattern of Supply, Demand and Pricing in the System

Punjab, the major riparian State, has a limited share in its three
perennial rivers (Sutlej, Ravi and Beas). On supply side, it has been
allocated only 1.795 Million HaM (14.54 MAF) * out of a total average
availability of 4.24 Million HaM (34.34 MAF)’. Its replenishable ground
water resources are estimated at about 2.144 Million HaM (17.37 MAF)’.
The total available water resources are 31.91 MAF against an estimated
demand of 50 MAF?, showing a deficit of 38 percent for a major riparian
State. Punjab has about 14500 km long canal network (table 4) and about 1
lakh km of watercourses, providing irrigation to 1.15 million hectare,
which is 28.19 percent of total cultivable area of the State (Year 2006-07).
However, the network of canals, which is more than 150 years old, is
unable to take its full discharge, as it requires major rehabilitation and
rejuvenation. As a result of reduced carrying capacity of the system and
decreased availability of surface water, the net-area irrigated by canals has
gone down from 55 percent in 1960-61 to 28 percent in 2006-07. At
present the canal water allowance, which has been in vogue since long, is
5.5 cusec per thousand acres in Eastern Canal system and 3.5 cusec per
thousand acres in Sirhind Feeder system, which are getting water logged.
But it is 1.95 cusec per thousand acres in Bist Doab Canal system, which is
facing depletion in ground water. The canal water allowances need to be
diverted from water logged areas to areas facing depletion in ground water.

Table 4: River Water System in Indian Punjab

Headwork River Canals
Nangal Headwork Satlej Bhakhra Main Line
Anandpur Hydel
Channel
Ropar Headwork Satlej Sirhind Canal
Bist Doab Canal
Shah Nehar Canal Beas Mukerian Hydel
System Channel
Kandi Canal
Madhopur Ravi UBDC Canal
Headwork Kashmir Canal
Harike Headwork Satlej and Beas Rajasthan Feeder
Sirhind Feeder
Hussainiwala Satlej and Beas Bikaner Canal
Headwork Eastern Canal

Source: Statistical Abstract, Govt. of Punjab, various issues
Continuous Growth in population, sowing of high-water consuming
and high yielding cash crops and also expansion of economic activities has
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led to increasing demand of water for diverse purposes, causing a great
stress on available water resources in the State. Agriculture in Punjab is
primarily an artificial irrigation based, i.e., using surface as well as ground
water resources. Intensive agriculture, based on wheat-rice rotation, has led
to a serious imbalance in use and availability of ground resources.
According to an estimate, the total water supply of 3.13 m ham falls short
by 1.27 m ham of the total water demand of 4.40 m ham (Table 5). The
deficit is met by over-exploitation of groundwater reserves through tube-
wells and wells.
Table 5: Status of Water Resources in Punjab

Detail m ham
Annual canal water at head-works 14.54
Annual canal water at outlets 1.45
Annual ground water available 1.68
Total annual available water resources 3.13
Annual water demand 4.40
Annual water deficit 1.27

Source: A.K. Jain and Raj Kumar (2007)

As a result, groundwater has become a major source of irrigation in
the State. An analysis of net area irrigated in Punjab by source of irrigation
(table 6) is indicative of the fact that only 28 percent of the total area is
irrigated by surface water or canals and rest 72 percent area is irrigated by
tube-wells and wells. The historical dependence on canals and other
sources of surface water has gradually been reduced in favour of
groundwater. On the eve of Green Revolution, there was an even
dependence on both the sources of irrigation. The net area irrigated by
canals came down from 44.53 in the year 1970-1971 to 42.28 percent in
1980-1981. It slightly rose to 42.47 percent in the year 1990-1991. It has
settled around 27 to 28 percent in the last few years. On the other hand,
because of easy availability of cheap or free electricity, the dependence on
groundwater has drastically increased especially during the decade of
1990s. Presently, more than 70.68 percent of the net area irrigated in
Punjab is dependent on tube-wells and wells, i.e., the groundwater. The
availability of surface water resources is unable to meet the demand for
agriculture and as such there is an increasing pressure on underground
water resources. The ground water is being over exploited to meet
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increasing demand for diverse purposes i.e., intensive irrigation, drinking,

industry and power generation.

Table 6: Net Area Irrigated in Punjab by Source (‘000 Hectare)

Year Govt. Canals | Private Canals | Tube-wells | Others | Total
1970-71 1286 6 1591 5 2888
(44.53) (0.21) (55.09) (0.17) | (100)

1980-81 1430 1939 13 3382
(42.28) (57.33) (0.38) | (100)

1990-91 1660 9 2233 7 3909
(42.47) (0.23) (57.12) (0.18) | (100)

2000-01 1002 3017 2 4021
(24.92) (75.03) (0.05) | (100)

2006-07 1148 2878 46 4072
(28.19) (70.68) (1.13) | (100)

Note: Figures in parentheses denote the percentages.
Source: Statistical Abstract, Govt. of Punjab, various issues

Regarding groundwater, in Punjab, there are two types of tube-wells:
diesel operated and electric operated. Another important fact underscored
by growth of number of tube-wells (table 7) is that the total number of
tube-wells that was 1.92 lakh in 1970-1971; rose to 6 lakhs in 1980-1981;
to 8 lakhs in 1990-1991; to 9.3 lakh in 2000-01 and finally touched the
level of 12.76 lakh in the year 2008-09. So over a span of past four
decades, the number of tube wells has grown by more than 6 times. Further
break-up of number of tube-wells into diesel and electric operated is
indicative of the fact that with minor variations, the number of diesel
operated tube-wells has remained fairly stable but the number of electric
operated tube-wells has increased nearly by 10 times in the 30 years and
much of this increase can be attributed to the current decade. The share of
electric operated tube-wells has crossed the mark of 80 percent. The end of
decade of 1990 has been characterized by concession to the farmers in the
form of free electricity.

Table 7: Number of Tube-wells in Punjab (Lakhs)

Source:

Year | Diesel operated | Electricity operated | Total
No. | Percent | No. Percent No.

1970-71 | 1.01 | 52.60 0.91 47.40 1.92
1980-81 | 3.20 | 53.33 2.80 46.67 6.00
1990-91 | 2.00 | 25.00 6.00 75.00 8.00
1998-99 | 1.70 | 88.54 7.45 81.42 1.92
1999-00 | 1.70 | 18.38 7.55 81.62 9.25
2000-01 | 1.70 | 18.18 7.65 81.82 9.35
2008-09 | 2.80 | 21.94 9.96 78.06 12.76

60

Statistical Abstract, Govt. of Punjab, 2009



Widespread rural electrification coupled with a flat-fee electricity
subsidy that has led to a dramatic increase in the number of wells,
groundwater-based irrigation now far surpasses surface water use. In the
absence of any systematic policy to regulate the demand for water, the
unconstrained mining of this resource has resulted in over exploitation of
groundwater. As per table 8, the present groundwater development is 145
percent as on March 2004. Out of 137 blocks of the state, 103 blocks are
“over exploited”, 5 blocks are “critical”, 4 blocks are “semi-critical” and
25 blocks are in “safe category”. A look on the temporal dimension of
categorization of blocks shows that in year 1984 only 44.92 percent were
the “overexploited” blocks and about 49 percent blocks were semi-critical
or safe. But in the year 1992, 52 percent of the blocks went into the
category of “over exploitation” and share of semi-critical and safe went
down to 40 percent. Presently as per the 2004 statistics, the number of
“over exploited” blocks has gone to 75.18 percent and the number of
“semi-critical” and “safe” blocks has shrunk to 21 percent. Thus, over
exploitation of groundwater and reduced share of canal water is drastically
depleting the only natural resource of the Punjab economy. On the whole,
the area underlain by groundwater of unfit quality is around 7957 square
kms which comes out to be 16 percent of Punjab State.

Table 8: Categorization of Blocks on the Basis of Groundwater Draft in Punjab.

Year 1984 1986 1989 1992 1999 2004
Categor N
y of No. % No. % No. % No. % No. % %
Block 0
Dark 1
(Over- 53 4492 | ss | 4661 | 62 | s2sa | 63 | s330 | 73 | s200 | 0 | 73!
Exploite 8
3
d)
Dark/ 07 0593 | 09 | 0763 | 07 | 0593 | 07 | 0593 | 11 | o797 | O | 03¢
Critical 5 5
Grey/ 0 02.9
Semi 22 18.64 | 18 [ 1525 | 20 [ 1695 | 15 | 12710 | 16 | 1159 | 5
Critical
White/ 36 3051 | 36 | 3051 | 20 | 2458 | 33 | 2707 | 38 | 2754 | 2| 182
Safe 5 5
1
Total 118 118 118 118 138 3
7

Source: Central Ground Water Board, Punjab.

To some extent, water logging and soil salinity, is also the byproduct
of the irrigation system in the State. Punjab state is characterized by two
distinct topographical and hydro-geological settings: high yielding fresh
groundwater regions in northern and central districts and the saline
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groundwater regions in south western districts. While groundwater is
declining alarmingly in fresh water regions, it has risen steadily in saline
groundwater regions in Muktsar, Bhatinda and Faridkot districts. As per a
study of Central Soil Salinity Research Institute (CSSRI), the region,
irrigated with Sirhind canal and an extensive distribution network, is
experiencing extreme instances of water logging and soil salinity problems
(Kamra, 2007). The problems are particularly severe in depressional
locations which have inadequate or non-functional surface drains. The
original cotton/bajra/maize—wheat/ gram system has been replaced by rice-
wheat rotation resulting from leveling of extensive sand dunes and
conversion to irrigated fields. The area under cotton has been affected by
the rising water table and farmers are not keen to grow cotton. River Sutlej
in the western part of these districts is the main drain for the area. The
water table has been rising steadily over the last three decades reaching
within 1 m or less from the surface over large areas. The problem is
widespread over all blocks (Malout, Muktsar, Lambi and Giddarbaha) of
Muktsar district; the water table rises virtually to the surface in a number
of villages during rainy season causing serious damage to standing crops.

Study suggested both short and long term policy measures. The short
term measures are: (a) provisions of regular electricity supply be made for
pumping of drainage water from two subsurface drainage systems in
Jammuana and Dodanwali villages; (b) implementation of a few projects
on integrated farming systems for management of waterlogged saline
groundwater regions involving ponds in combination with fisheries,
horticultural and agro-forestry trees (bio-drainage); and (c) introduction of
salt resistant crop/tree varieties developed at CSSRI in the waterlogged
saline groundwater areas of Punjab. The long term measures are: (a) a
comprehensive long-term master plan needs to be developed for South-
Western Punjab. It should aim to identify location specific measures based
on drainage (surface, subsurface, bio and tube-well including skimming
structures), integrated farming systems, micro-irrigation systems and
agronomic/varietal interventions. Efforts should also aim to work out the
regional water and salt balances which may require considerable
improvement in current monitoring systems

On the demand front, the scope to address the supply side of water is
limited and the major scope lies in managing the demand side of water.
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The state has gone from growing a previously healthy mix of crops such as
wheat, maize, pulses and vegetables to devoting nearly 80 percent of its
crop area to rice and wheat, two of the most water-intensive crops. Overall,
central and state level agriculture policy—consisting of minimum support
prices, effective procurement of selected crops, input subsidies benefiting
farmers in electricity, fertilizer, and irrigation and the increased availability
of credit facilities over the years has played a key role in pushing farmers
to grow primarily wheat and rice at enormous detriment to water resource
sustainability in the country. The rice crop has been the most remunerative
crop relative to other Kharif crops. As shown in table 9, it is also the most
water intensive crop, using about 24000 cubic meters of water per hectare,
which is about six times of maize, almost 20 times of groundnut and about
10 times of pulses. There is an urgent need of the time to change the
cropping mix of the State to save the precious water resources.

Table 9: Water requirements of different crops in Punjab, India

Crop Water requirements | Electric Motor
(Cub m per ha) (hrs per ha)

Paddy 24181 290
Wheat 5504 60
Maize 5474 50
Barley 4486 35
Kharif

Pulses 2355 35
Gram 2243 30
Rabi Pulses 2187 30
Groundnut 1123 35

Source: Karam Singh and K.K. Jain (2002)

On pricing front, the blame for deteriorating water table goes to the
State government’s long-standing policy of giving free power to farmers.
As power in Punjab is heavily subsidized, its 11 lakh agricultural
consumers feel free to run their powerful submersible motors to draw
groundwater. The supply of free power to farmers is directly linked with
underground water. It leads to over exploitation of this scarce natural
resource. During the years when electric supply was free in Punjab, the
water table in some districts had gone down considerably and farmers are
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still going deeper in search of water by installing deep submersible pumps
using heavy-duty motors consuming more power.

The rice has benefitted the most from its state managed effective
minimum support price as well as from the electric supply (there are 8.56
lakh electric tube-wells out of 11.44 lakh), and even more so from the free
electricity supply during 1997-2002 and beyond. The subsidized and
sometimes even totally free electricity to the farm sector in Punjab has
done more harm than good. Some of the studies are indicative of the fact
that even if the electricity is priced at cost and charged on use basis
(metered), rice still remains to be the profitable alternative (Gill, 2003).
This is high time to reduce the area under paddy and introduce the
alternative crops particularly in the Malwa region, to restore the water
balance in the long run. The alternative crops (like groundnut, maize,
pulses: arhar and moong) have to made competitive with paddy. In
addition to water saving, the society will benefit in terms of improvement/
decline in soil degradation of fertility in the long run, improvement in
sanitation and health, improvement in environment and power saving. A
big chunk of Govt. budget goes for buying costly power from other states
or diverts from high value added sectors to this sector. Such savings need a
detailed study.

Financial Evaluation of the System

Irrigation system in India are largely maintained and managed by the
Government. The operational efficiency, however, hinges on the
availability of requisite finances for the operation and management of the
system on a self-sustainable basis. Public funds have been able to create
large infrastructure for water resources development and water availability,
it has not been able to derive optimal benefits from the operation of
projects for want of funds. The system should be able to generate the
necessary funds from the users for the services received by them. In India,
in practice, the revenue realized is grossly inadequate even to incur the day
to day operational expenses. A rationalization of the charges for users is
must to make them understand the scarcity value of water for its optimal
utilization and meet the requirement of efficiency and equity in delivery of
services by the participating service providers. It is in this context the
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analysis of financial performance is important to get an insight into the
factors responsible for low performance.

Water Pricing

As per an earlier study by Dhawan, B.D. (1997), the large scale
irrigation is synonymous with canal irrigation in India and canal irrigation
is a costly proposition, more so when provided under the aegis of grave
inefficiencies in project implementation and canal operation. To irrigate
one crop hectare with canal water, it costs the nation Rs. 2277 in fixed and
variable expenses. Barely 5 percent of this cost is recovered through
irrigation charges levied on farmers. Further the study advocated that net of
inflation, marginal cost of canal irrigation tended to rise by 8 percent per
annum in recent years. With such a rising marginal cost, it is far from
possible to keep the canal irrigation a viable proposition.

The water rates should be adequate to cover the annual maintenance
and operational charges and a part of the fixed cost of irrigation works.
Efforts should be made to reach this ideal over a period of time while
ensuring assured and timely supplies of irrigation water. The water rates
for surface and ground water should be rationalized with due regard to the
interest of small and marginal farmers.

Arunachal Pradesh, Andaman & Nicobar Island, Nagaland,
Meghalaya, Mizoram, Puduchherry and Lakshadweep have not levied any
water charges for using water for irrigation purposes. The Government of
Punjab which was, however, having specified water rates for use of water
for irrigation purposes earlier, had abolished the same since February 1997
and again continued since 12th November 2002. On the other hand, the
Government of Tripura which was not charging any amount for water used
for agriculture is in the process of levying water charges for irrigation
purposes. Also, the States like Sikkim and Arunachal Pradesh are in the
process of introducing water charges for usage of water for irrigational
purposes. In Punjab, the water rates have been recently revised with effect
from 28-01-2010 (table 9). The rate for supply of canal water is Rs. 375/-
per hectare per year payable by the shareholders of the chak of the canal
outlet on the culturable command area of the outlet chak. The water rates
are recoverable in two equal installments payable by 31st May and 30th
November respectively every year.
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Table 10: Water rates for irrigation and other purposes in Punjab

Date of
Water rate enforcem
Purpose Season (crop) (Rs./unit) ent
Irrigatio
n Flow Irrigation
Rabi Season(Paddy, Cotton, Maize, 28.01.20
Sugarcane, Other crops) 375.00/ha 10
Kharif Season (Wheat, Other crops) 375.00/ha -do-
Lift Irrigation
Rabi Season(Paddy, Cotton, Maize,
Sugarcane, Other crops) 375.00/ha -do-
Kharif Season (Wheat, Other crops) 375.00/ha -do-
Other
Purposes | Domestic
12.00/6000 13.02.20
Drinking cft 03
32.00/2500
Bulk Supply cft -do-
Commercial
12.00/6000
Drinking cft -do-
32.00/2500
Other Uses cft -do-
Miscellaneous
32.00/2500
Brick Making cft -do-
32.00/2500
Modeling Roads cft -do-
32.00/2500
Consolidation of Kucha Roads cft -do-

Source: CWC, Pricing of Water in Public System in India, 2010, p 209.
Water Pricing Incentives

In spite of strong recommendations, most of the States and
Project Authorities/Corporation remained unsuccessful in realizing
even the Operation Management (O&M) costs of irrigation systems
despite initiatives taken by the Union Government. With a view to
encourage the States for bringing out the reforms in irrigation
sector, in particular to increase the water rates so as to meet O&M
costs of various irrigation projects, incentive have been provided
under Accelerated Irrigation Benefit Programme (AIBP). Under the
AIBP, the States which agreed to rationalize water rates in phases
over a period of 5 years to recover full O&M costs were termed as
Reforming States. These States were given more attractive offer of
assistance under AIBP. Seven States namely Gujarat, Maharashtra,
Andhra Pradesh, Madhya Pradesh, Orissa, Rajasthan and Jharkhand
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were declared reforming States but Gujarat could only meet the
requirements. Under AIBP, optimum utilization of irrigation
potential created is considered utmost priority and central loan
assistance as well as grants for infrastructure development is
released to the State Governments. The AIBP was conceived in the
year 1996 by the Government of India in order to provide financial
assistance to States to complete various ongoing projects in the
country so that envisaged irrigation potential of the project could be
created and thereby extend irrigation to more areas. Since its
formulation, the terms of the programme have been widened and
liberalized over the time.

Table 11: State-wise Status of AIBP Central Loan Assistance (CLA)/Grant
released for major, medium & ERM projects in India

CLA Grant | o mulativ
Sr. Stat released trfli:ase(ti e Percent
No. ae up to 201% 11308 CLA/grant s?liie
2004-05 9 released
1 Andhra Pradesh 933.61 2544.36 3475.97 12.24
2 Assam 98.05 50.02 148.07 0.52
3 Bihar 454.90 118.94 573.84 2.02
4 Chhattisgarh 267.33 75.45 342.78 1.21
5 Goa 130.86 49.70 180.55 0.64
6 Gujarat 4107.17 1344.86 5452.03 19.19
7 Haryana 78.03 12.51 90.54 0.32
8 Himachal Pradesh 60.11 90.41 150.51 0.53
9 Jammu & Kashmir 75.80 188.60 264.40 0.93
10 Jharkhand 77.81 25.66 103.47 0.36
11 | Karnataka 2269.01 1050.63 3319.64 11.69
12 | Kerala 123.70 40.84 164.54 0.58
13 | Madhya Pradesh 1866.69 955.31 2822.00 9.94
14 Maharashtra 979.89 2816.33 3792.22 13.35
15 | Manipur 102.90 330.81 433.71 1.53
16 | Meghalaya 873.16 1167.29 2040.45 7.18
17 Punjab 415.47 39.82 455.29 1.60
18 | Rajasthan 1387.43 542.92 1930.34 6.80
19 | Tripura 30.92 27.27 58.19 0.20
Uttar
20 Pradesh/Uttaranchal 1914.54 492.30 2404.84 8.47
21 | West Bengal 166.13 34.40 200.54 0.71
Total 16413.51 11998.43 28403.92 | 100.00

Source: CWC, Financial Aspects of Irrigation Projects in India, 2010
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The State-wise status of Central loan assistance and grant released
under AIBP for major, medium and ERM projects in India are given in
table 11. The central loan assistance for Rs 16413.51 crore up to 2004-05
and grant of Rs 11998.43 crore up to 2008-09 have been released. Under
AIBP scheme, cumulative grant released is oddly distributed among the
States. The reason being: the requirement of a particular state or the
availability of matching grant. The States like Gujarat, Maharashtra,
Karnataka, and Andhra Pradesh got the significant (more than 10 percent
each) chunk of grant/loan under this scheme. Share of Punjab in the
cumulative CLA/grant released for the country is just 1.60 percent. It has
been because of the lack of state initiative and poor financial resource
mobilization. Age old irrigation system is deteriorating because of the
non-availability of funds. Punjab used it for four projects and completed
following two projects: ‘Ranjit Sagar’ and ‘Remodeling of UBD’.
Financial Position Analysis (Major and Medium Projects)

Generally capital expenditure is a planned expenditure, whereas
working expenses is recurring in nature and made from non-plan
expenditure. The working expenses are a combination of direction &
administration, plant & machinery and operation & maintenance cost. On
the other hand gross receipt includes water rates and other charges. An
analysis of capital expenditure, working expenses and gross receipts for
major and medium irrigation projects in Punjab in relation to India, over
the period 1990-2007, is given in table 12. Capital expenditure is the
expenditure made for an asset with a useful life of more than one year that
increases the value or extends the useful life of the asset. By practice,
capital expenditures are not deducted in the year they are paid; they are
capitalized and generally may be depreciated or amortized in the
succeeding years. Working expenses are money spent for creation of
asset/infrastructure in a fiscal year to add or expand infrastructure, plant
and equipment assets and upkeep them with the expectation that they will
benefit the government department over a long period of time. Gross
receipts are the total amounts the organization received for taxes, fees,
permits, licenses, interest, intergovernmental sources and other sources
during its annual accounting period without subtracting any cost or
expenses. Capital expenditure in state of Punjab has been in the range of 3
to 5 percent of total capital expenditure in India. In the beginning of decade
of nineties, 3.14 percent of the total countries capital expenditure on major
and medium irrigation projects has been in Punjab; it touched the level of
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4.49,4.72,4.59 and 4.96 and 4.90 in successive five years of IX Five Year
Plan (1997-98 to 2001-02). During the years, when water charges were
abolished, capital expenditure on irrigation, in percentage share terms, was
at all time high in the country. In the years of tenth five year plan, share of
Punjab in country’s total capital expenditure started sinking and gradually
came down to an all time low of 3.20 percent. On the other hand working
expenses of the system in Punjab as a percentage of India that were just 2
to 3 percent during the years 1994- 95 to 2002-03, touched the all time
high of 6.35 percent and 5.69 percent in years 2003-04 and 2005-06
respectively. So tenth plan period is characterized by decline in capital
expenditure and increase in working expenses share of Punjab in relation
to the total country. Punjab’s share in the gross receipts of total country
that used to be in the range of 6 to 7 percent up to 1996-97, came down
drastically, following the withdrawal of water charges for irrigation. In
year 2003-04, it touched the all time low level of just 1.19 percent.

The growth profile analysis of the system shows that long term
growth rate of capital in Punjab (11.43 percent) has been higher than the
Indian average (10.81 percent). Compound annual growth rate of working
expenses in Punjab has been 10.88 percent as against 8.07 percent for total
economy. Gross receipt for Punjab has grown at the rate of 2.91 percent
per annum against 11.20 percent for the total country. Plan-wise breakup
of financial parameters show that, in the X Plan, annual capital expenditure
growth in Punjab has been 5.14 percent against 15.48 percent in the
country; working expenditure growth has been other way round, it was
13.26 percent per annum in Punjab against 4.41 percent for the country.
Gross receipt for Punjab has grown at 3.60 percent per annum against
15.45 percent for the country. In the recent years, the recovery of working
expenses has also deteriorated. Financial management of major and
medium projects of the State of Punjab is in bad shape. In the recent past,
capital expenditure has gone down, working expenses are on the rise and
gross receipt is shrinking. It shows that irrigation projects of the state in a
complete state of neglect. Poor recovery of working expenses leaves hardly
any resources for the upkeep and maintenance of the system. Major reason
is the poor resource mobilization and the inability of State to generate the
matching grants for central assistance.

Financial Position Analysis (Minor Projects)

Financial scenario of minor irrigation projects in Punjab, in
relation to India, is given table 13. Consistently over the years, the capital
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expenditure on projects in Punjab as a proportion of the expenditure done
in the country has been in the range of 1.08 to 1.63 percent. Likewise the
share of working expenses on minor projects in Punjab, as a proportion of
the total country, ranged from 1.25 to 4.86. An important fact to be noted
during the period under consideration is that, both in capital expenditure
and working expenses, there has been a significant improvement in the
post 1997-98 period. As expected, the percentage share of Punjab in gross
receipts of total country has deteriorated in the post 1997-98 period.
Overall growth rate of capital expenditure (9.66 percent) and working
expenses (9.01) percent, in Punjab has been higher than that of the country;
which was 7.92 percent for the capital expenditure and 4.92 percent for the
working expenses. Against 6.70 percent per annum annual growth rate of
gross receipts at country level; there have been -4.37 percent per annum
growth in the Punjab State. Thus in terms of both percentage share and
annual growth rates, the capital expenditure and working expenses has
been above the country average mark but the receipt side deteriorated.
Being granary of the country, the demand-wise heavily loaded irrigation
system needs a massive investment and this calls for a massive special
assistance package.

Financial Position Analysis (Command Area Development
Programme)

Command area development programme deals with development of
geographical area under the command of river valley projects through
centrally sponsored or central sector scheme implemented by the
State/Central Government for constructing field channels, drainage, system
and land leveling of undulating land of farmers. Reclamation of alkalinity
and salinity of land are also carried out through command area
development programme. A synoptic view of the evaluation of this
programme is given in table 14. Under command area development,
significant capital expenditure has been done in this decade. Share of
Punjab in capital expenditure, done at the country level, has improved from
just 1.43 percent in 1998-99 to 14.14 percent in 2006-07 and it is
continuously on the rise. This has helped in strengthening the irrigation
system of the State.

Project-wise Cumulative Expenditure

Project-wise distribution of cumulative capital expenditure in Punjab
(table 15) up to the year 2006-07 shows that capital expenditure is not
evenly distributed among different projects. Capital expenditure on Nangal
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dam only constitutes 57.28 percent of the total expenditure. It is followed
by ‘Irrigation facilities to HP area below Talwara’ project which
constitutes 12.85 percent of the cumulative capital expenditure in the State.
Rest of 30 percent of capital expenditure has been destined to 30 projects
in the State.

Conclusions and Policy Recommendations:

Analysis is indicative of the fact that, in its attempt to provide the
much needed food security to the country, Punjab has mined the surface
and groundwater ruthlessly which has far reaching consequences for the
ecology and environment of the region. In this context, following are the
conclusions and policy implications.

Conclusions

Punjab, over a period of time has excelled to become the food granary
of the country. It provided the much needed food security to the country.
High yielding cash crops and expansion of economic activities has led to
increasing demand of water for diverse purposes, causing a great stress on
available water resources in the State. Agriculture in Punjab is primarily an
artificial irrigation based, i.e., using surface as well as ground water
resources. Intensive agriculture, based on wheat-rice rotation, has led to a
serious imbalance in use and availability of ground resources.

The total water supply of 3.13 m ham falls short by 1.27 m ham of the
total water demand of 4.40 m ham. The deficit is met by over-exploitation
of groundwater reserves through tube-wells and wells.

The free electricity along with convenience of use has led to ever
before pressure on groundwater. In the absence of any systematic policy to
regulate the demand for water, the unconstrained mining of this resource
has resulted in over exploitation of groundwater. Presently, the number of
“over exploited” blocks has gone to 75.18 percent. Thus, over exploitation
of groundwater and reduced share of canal water is drastically depleting
the only resource of the Punjab economy. On the whole, the area underlain
by groundwater of unfit quality is around 7957 square kilometers which
comes out to be 16 percent of Punjab State.

In respect of ground water, the state is facing a dual phenomenon of
rising and falling water table. The water table, mostly in South-Western
parts, is rising because water extraction is limited due to blackish/saline
quality. The water table is falling in North-Western, Central, Southern and
South-Eastern parts of the State, where ground water is generally fresh and
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fit for irrigation. This has far reaching implication for the ecology of the
region.

Water logging and soil salinity is also the byproduct of irrigation
system in the State. While groundwater is declining alarmingly in fresh
water regions, it has risen steadily in saline groundwater regions in
Muktsar, Bhatinda and Faridkot districts. The original cotton/bajra/maize—
wheat/ gram system has been replaced by rice-wheat rotation resulting
from leveling of extensive sand dunes and conversion to irrigated fields.
The area under cotton has been affected by the rising water table and
farmers are not keen to grow cotton.

Table 12: Capital expenditure, working expenses and gross receipts for major and medium irrigation
projects in Punjab in relation to India over 1990-91 to 2006-07 (Rs in lakhs)

India Purjab Funjab :]’, z‘mmmne
Yo o Working Giois Caplal Werking GO | cats Expandlre Working Gioas
Expendiiure Expanses Receipt Expandiiura Exponses Recoipt P i Expansos Recoipt

1?‘0 305560083 245018947 2241544 550554 748,40 1418.30 14 87 632
2%0.‘0' Ta1e7aL a7 B76242.07 7536172 388217 81 2206508 1168.18 49 28 158
2%&1- BEBABTO 24 BI85 65224 50 42001084 22118 163332 4% 270 250
EDD%Z' 0600786.30 884590.08 76833887 448052 0B 24822 64 2447 10 468 281 a2
2?&" 104727074 62036020 | 10476026 | 45361080 3094583 124438 an 635 118
73:' 1264446521 70183140 | 12641503 | 49760325 3339906 9086 49 kL) 478 70
?%& 15040964 55 82160463 | 11947028 514983 04 46708.93 261684 342 560 219
13.71. 1689797728 96044312 150465 91 54137864 4278537 2014.08 320 445 134
Compound Annual Growth Ratas

Al

dala 10,81 o7 120 1143 1088 281

Wil

Plan 1% 1469 783 1728 930 1885

X

g Tor IR 1858 847 782 530
X Plan 1548 44 1645 614 1326 360

Source: CWC, Financial Aspects of Irrigation Projects in India, 2010

Table 13: Capital expenditure, working expenses and gross receipts for minor irrigation projects in Punjab
in relation to India over 1990-91 to 2006-07 (Rs in lakhs)

India Punjab Punjab % of India

Capital Working Gross Capital Working Gross Capital Working Gross
Year Expenditure | Expenses | Receipt | Expenditure Expenses Raceipt | Expenditure Expenses Recaipt |
1990-91 546044 B7 9217042 4192 82 588208 196872 2863 1.08 214 068
200001 1039678 58 17332438 801387 16919.58 5003068 4118 163 289 051
2001-02 1143517.22 182078.71 8015.08 18152.58 5626.50 11.69 1.59 3.07 0.15
200203 | 125026581 | 17413288 | 10117.79 18688.07 461360 1330 1.52 265 0.13
2003-04 141113267 | 185957.24 | 1279114 18934.04 4414.08 13.58 141 2.68 011
2004-05 1658086.88 186032.78 | 14468.48 21437.68 8526.73 17.67 1.29 4.86 0.12
2005-06 | 194648764 | 200607.08 | 16877.85 23045.38 8217.94 18.00 1.23 392 0.11
2008-07 2026137.20 23964352 | 1773178 26630.83 438833 12.72 1.31 1,82 0.07
Compound Annual Growth Rates
All dala 782 4.82 6.70 9.66 8.1 -4.37
Wil Plan 784 17.14 17.68 11.54 2.17 17.23
1X Plan 0.85 0.05 9.27 9.83 2802 =53.78

137

X Plan 4 912 15.08 898 525 200

Source: CWC, Financial Aspects of Irrigation Projects in India, 2010
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Table 14: Expenditure under ‘Command Area Development Programme’ irrigation
projects in Punjab in relation to India over 1990-91 to 2006-07 (Rs in lakhs)

India Punjab Punjab as iln%ei;centage of
Year - -
Cap lt?l Working Capital Working Capltgl Working
Expenditu | pynenses | Expenditure Expenses Expenditur | pynenges
re £
1990-
0?90 46180.29 20498.19 - - - -
2000- - -
01 147615.93 39439.83 10399.41 7.04
2001- - -
P 162838.65 35533.93 17220.49 10.58
2002- - -
na 172539.98 46489.12 19962.75 11.57
2003- - -
o 180820.92 43009.97 21162.75 11.70
2004- - -
nOO 194770.54 36345.38 24695.54 12.68
ﬁ2°5' 211329.68 | 4233121 28468.37 ) 13.47 )
%306' 228624.56 | 46152.25 32327.58 - 14.14 -

Source: Source: CWC, Financial Aspects of Irrigation Projects in India, 2010

Table 15: Project wise cumulative capital expenditure up to 2006-07 in Punjab

on major and minor projects in Punjab
Cumulative capital expenditure up
I\SIZ Project to 2006-07
Rs. In Lakhs Percent

1 Beas Project 9293.86 1.73
2 Bhakra Dam 10323.10 1.92
3 Construction of new distributaries Minor 8622.31 1.61
4 Shah Nahar Canal System 17087.37 3.18
5 Extension of Phase-II Kandi Canal 7655.08 1.43
6 Irrigation Facilities to HP area below Talwada 7362.75 1.37
7 Lining of canals 68938.86 12.85
8 Low Dam in Kandi area 22256.89 4.15
9 Modernization of existing canals 14933.24 2.78
10 Nangal Dam 6928.48 1.29
11 Ranjit Sagar Dam 307358.15 57.28
12 Shah Nahar Canal System 5751.18 1.07
13 Shahpur Kandi Project 13962.56 2.60
14 Sirhind Feeder Project 14746.79 2.75
15 Satlej Yamuna Link Project 9027.69 1.68
16 Others 23 Projects 12337.61 2.30

Total 536585.92 100.00

Source: Source: CWC, Annual Report, 2010
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The scope to address the supply side of water is limited and the major
scope lies in managing the demand side of water. The state has gone from
growing a previously healthy mix of crops such as wheat, maize, pulses
and vegetables to devoting nearly 80 percent of its crop area to rice and
wheat, two of the most water-intensive crops. The rice crop has been the
most water intensive crop, using about 24000 cubic meters of water per
hectare, which is about six times of maize, almost 20 times of groundnut
and about 10 times of pulses. This calls for changing the crop mix to save
water resources of the State.

Irrigation projects of the state are in a complete state of neglect. Poor
recovery of working expenses leaves hardly any resources for the upkeep
and maintenance of the system. Major reason is the poor resource
mobilization and the inability of State to generate the matching grants for
central assistance. Supply, demand analysis and financial analysis at
surface level shows that huge capital and operating expenditure has been
done on the irrigation system of the State and giving free electricity and
water for irrigation has been a bad economics.

These subsidies have attracted a massive criticism from some national
and international funding agencies. The economics of the system shows
something else. Punjab consumed subsidies and it mined water ruthlessly
not for itself, but for the entire nation. The State should be suitably
compensated much in the same manner as states with mineral reserves are
given royalty on coal and bauxite. Punjab’s virtual water exports amount to
20.9 billion cubic meters every year.

Policy Recommendations

Recently the State has come up with a policy initiative, ‘Punjab State
Water Policy (2008)’, but yet a lot needs to be done. Following are the
policy implications of above analysis.

To relieve stress on ground water, a greater emphasis is needed on
efficient conveyance and distribution system for optimal utilization of
available surface water. Punjab needs to be given greater share in its river
waters to reduce stress on ground water resources and power consumption.

The canal network, which is more than 150 years old, is unable to
take its full discharge, as it requires major rehabilitation and rejuvenation.
The revenue realization from water charges proved inadequate has been
meager and much less than even the recurring O & M charges;
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consequently having adverse impact on ensuring satisfactory and adequate
maintenance. Punjab needs to be compensated with a special package to
renovate, extend and upgrade its irrigation system.

Reforms must be initiated and implemented in three major areas of
canal irrigation system of Punjab: (a) rebuilding and refurbishment of canal
system; (b) irrigation water management; and (c) irrigation policy
initiatives. Canal irrigation policy and institutional reforms of Punjab must
be targeted to regain lost credibility, build trust. In this regard, firstly, the
irrigation water should be converted into an economic good by introducing
volumetric pricing. Instead of free water and electricity, virtual water
importing states should compensate Punjab with a royalty. Secondly, the
participation of stakeholders and transfer of powers and responsibilities to
locals would help in addressing problems. Thirdly, at present, the local
bodies are bypassed in irrigation matters therefore there is an urgent need
to involve panchayati raj institutions in this process. Fourthly, in whole of
the institutional reforms process, the ecological concerns must be taken
into consideration. Finally, the distributional aspects should be looked
upon essentially in terms of equal rights on water for all the stakeholders in
the community. The policy framework needs to go much beyond the canal
irrigation. It must consider total irrigation as a system that must include
ground water resources, rationing the new tube-well -electricity
connections, electricity pricing, crop-diversification, diesel pricing and
other ecological issues.

Keeping in view the alarming situation of over exploitation of ground
water, there is an urgent need to formulate an appropriate water policy of
the State to regulate the release of electricity connection for agriculture
pump sets.

To minimize the water logging, drainage systems needs to be
developed. There is a need to implement projects on integrated farming
systems for management of waterlogged saline groundwater regions
involving ponds in combination with fisheries, horticultural and agro-
forestry trees (bio-drainage). Salt resistant crop/tree varieties should be
developed for the waterlogged saline groundwater areas of Punjab.

There is an urgent need of the time to change the cropping mix of the
State to save the precious water resources. This is high time to reduce the
area under paddy and introduction of alternative crops particularly in the
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Malwa region, to restore the water balance in the long run. The alternative
crops (like groundnut, maize, pulses: arhar and moong) have to made
competitive with paddy. In addition to water saving, the society will
benefit in terms of improvement/ decline in soil degradation of fertility in
the long run, improvement in sanitation and health, improvement in
environment and power saving.

To sum up, we can say that the Punjab model of irrigation, has
deteriorated the ecology of the region, in general, and the water resources
in particular. The repercussions have started to show up in the form of
depleted ground water, wide spread salinity, deteriorating water quality and
specific kind of disease patterns. Clearly, over the years, a number of
issues and challenges have emerged in the development and management
of the water resources. All these concerns need to be addressed on the basis
of common policies and strategies with a vision of a new considered
approach by adopting emerging research in science and technology.
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Inter-sect oral linkages between Agricultural and

Non-agricultural sectors in the Punjab Economy
Dr. Sant Surinder Pal Singh™

The development dynamics of an economy may be viewed in terms
of agricultural sector and non-agricultural sector. The activities that
comprise agricultural sector are characterised by intensive use of land and
bio-technology. The activities that comprise non-agricultural sector make
intensive use of non-bio capital-intensive technology and information
technology. For a comprehensive understanding of the development
process, a study of inter-relationship between agriculture and industry is of
vital significance. The relative forces of inter-sectoral demand and supply
of resources, products and factors not only set the pace of development but
also manifest the development stage of the economy.  Accordingly,
sectoral articulation studies go a long way in making planned development
more successful. A study of linkage analysis reveals how every sector in
the economy reacts in a criss-cross manner and how their growth is
conditioned by the growth of other sectors of the economy (Rao, 1985).

The analysis of resource flows or production linkages between
agriculture and non-agriculture sector can be best illustrated through the
help of input-output tables for the economy, because an input-output table
shows the flows of goods and services from each sector of the economy to
different branches of the economy over a specified period of time
(Venkatramaiah and Latika, 1979; Venkatramaiah et.al, 1984; Patel et.al,
1985; Ahluwalia and Rangrajan, 1988). In India, accordingly, input-
output tables form the basis of analysis of the production relationship
between agriculture and industry at the state as well as national level.

At the national level, for instance, Venkatramaiah and Latika (1979)
analysed the changes in the structure of the Indian economy during 1951-
63 using the input-output tables of 1951-52, 1953-54, 1959, 1960-61 and
1963. Their analysis reveals that the Indian economy developed a sound
sophisticated industrial base during 1960's under the primary influence of
changes in final demand rather than under the impact of changes in
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technology. Similarly, other works, namely Namboodiri, 1979; Ahluwalia
and Rangarajan, 1985; Rao, 1985; and Patel et.al. 1985, analysed the input-
output tables, prepared by C.S.0., at three points of time viz., 1968-69,
1973-74, and 1979-80, and observed that manufacturing and other sectors
are more dependent on agricultural sector compared to the dependence of
agriculture on them, although agriculture's forward linkages are relatively
stronger than its backward linkages. Besides, there is an improvement in
inter-industry transactions overtime.

At the state level, for instance, in Punjab, an intensive use of
intermediate inputs in agriculture has led, during the decade 1969-79, to
more roundabout methods of production and much larger direct and
indirect increase in the demand for non-agricultural inputs and generation
of significant linkages (Bhalla, 1990). During 1969-70, only the
agricultural sector, including animal husbandry, and some agro-processing
sectors were generating high forward and backward linkages on account of
income and wage income with and without import leakages. During 1979-
80, many more machines based and metal based industries on the one
hand, and trade and transport, other services, banking, and real estate on
the other

joined this Group indicating that economy was functioning at a higher
technology level (Bhalla, 1990). During 1983-84, the Secondary sector,
consisting of manufacturing industries, electricity, gas and water
consumption, showed highest forward and backward linkages, followed
by, Primary and Tertiary sectors (N.C.A.E.R., 1983-84). In other words,
the growth of Secondary sector has become vital for the development of
Punjab economy.

Following Professor Bhalla, the focus of the analysis is on
agriculture sector and its relationship with other sectors. Towards this end,
following specific objectives are examined:

1. Identification of the major sectors which consume agricultural
output as their inputs and those which supply their output to
agricultural sector as its inputs.

2. To measure and analyse the extent of backward as well as forward
linkages of the agricultural sector with other sectors.
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3. To measure and analyze the multiplier effect of a unit change in a
sector.

4.  To measure and analyse the temporal extent of net in flows (or
imports) of intermediate inputs into agriculture sector from the
non-agriculture sector.

The rest of the paper is organised into seven Sections. Section II develops
the hypotheses. Section III gives the sources and details of the data base.
Methodology used for generating estimates of backward linkages, forward
linkages, multiplier coefficients, net resource flow coefficients and, in turn,
estimates of net resource flows into agriculture sector is developed in
Section IV. Section V interprets the behaviour of estimates of backward
and forward linkage coefficients of Punjab economy during 1969-83.
Behaviour of multiplier coefficients is analysed in Section VI. The
temporal behaviour of net resource flows into agriculture sector is
diagnosed in Section VII. Concluding remarks follow in Section VIII.

Hypotheses

Punjab economy, a predominantly agricultural economy, represents
one of the most dynamic and developed states in India. For instance, the
agricultural production increased at an average rate of 4.65 per cent per
annum during the first quarter century (1965-90) after the inception of
present state of Punjab; the growth rate was relatively low (3.85 per cent)
during early periods of green revolution (1965-74) but picked up a faster
growth path (5.16 per cent) as the effects of green revolution got well
absorbed by the economy over the 1975-90 time span (Singh, 1996). The
movement of the economy on such a high growth path was made feasible
by the adoption of new bio-technology and the accompanying
modernization processes. This necessitated, however, an intensive use of
intermediate non-agricultural inputs in the agricultural production process.
As a consequence, the inter-sectoral linkages between agricultural and non-
agricultural sectors got strengthened (Bhalla, 1990).

Some of the propositions related to inter-sectoral linkages that appear
to be associated with these facts are as under:

1. As the intermediate use of non-agricultural inputs in the
agricultural production processes increases overtime, the input
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dependence of agricultural sector on non-agricultural sector will
get strengthened. In other words, the backward linkage bond of
agricultural sector with the non-agricultural sector will get a
boost as time passes.

2. An intensive use of non-agricultural inputs is viable only when
higher levels of productivity gains and marketable surpluses
accompany it. Given the limited shelf life of agricultural produce,
an increasing part of the agricultural marketable surpluses must be
processed to enhance their shelf life. That is, there is need to have
agro-processing activities and of measures to promote these,
overtime. In other words, the forward linkages of agricultural
sector with non-agricultural sector are expected to get
strengthened overtime.

3. Between the backward linkages and forward linkages, the
historical epoch at which these are measured will determine
which one is relatively stronger.

3.1 The growth of backward linkages of agricultural sector with non-
agricultural sector may, for instance, be nil or negligible when
agricultural production processes experience no or marginal change in
technology. And, a fast growth in backward linkage bonds is
experienced when the situation demands fast rate of adoption of non-
agricultural input related technological change.

3.2 The growth of forward linkages of agricultural sector with non-
agricultural sector may, similarly, be nil or negligible when the
economy experiences negligible or slow change in demand for agro-
processed products and agro-processing technology. And, a fast rate
of growth in forward linkages is experienced when there is an
improvement in the demand for processed agricultural products,
particularly when it banks upon improved agricultural processing
technology.

3.3 In case the technological changes experienced by the agricultural
sector and non-agricultural sector do not get synchronized with each
other, the growth of backward linkages and forward linkages
experienced by agricultural sector will be at different rates. When the
growth in the backward linkages is accompanied by a growth in the
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forward linkages, the agricultural sector will experience net inflow of
resources from the non-agricultural sector and vice versa.

Data Base

The database for the analysis is comprised by a set of three inter-
industry transaction tables of Punjab economy. Temporally, these display
the technology matrices of Punjab economy at three points of time, namely
1969-70', 1979-80°,and 1983-84°. These tables tend, overtime, to
incorporate, more and more, details of the constituents of the economic
spectrum. For instance, the details of activities of Punjab economy, on an
input-output convass, was represented through a set of 36 sectors during
1969-70, through a set of 39 sectors during 1979-80 and as many as 78
sectors during 1983-84.

To make the three input-output tables comparable, the number of
sectors of each of these tables were compressed to three sectors in the first
round, namely agriculture and allied (primary) sector, manufacturing and
allied (secondary) sector, and tertiary sector, and, in the second round,
two sectors, namely agriculture and non-agriculture. For details of the
sectors included in the aggregation process refer Table -1

Methodology

The production linkages between agriculture and non-agriculture
sectors may be measured through a set of three indicators (Namboodiri,
1979; Patel, et. al, 1985; Rao, 1985). For instance, te three indicators that
represent the backward linkages of agriculture sector with non-agriculture
sector are:

e The percent share of non-agricultural inputs (from all the non-

agricultural sectors) in the total inputs of agricultural sector.

e  The percent share of non-agricultural output supplied (by all

the non-agricultural sectors) to agriculture sector.

e  The linkage coefficient (25:X;/X;) obtained by dividing the "total

intermediate inputs of agriculture sector (2X;) " by "total
output of agriculture sector” (X).

Similarly, the three indicators that represent the forward
linkages of agriculture sector with non-agriculture sector are:

e  The percent share of agricultural output supplied to non-

agriculture sector as intermediate input.
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e  The per cent share of agricultural inputs in the total inputs of
non-agricultural sector.

e The linkage coefficient obtained by dividing the "total
intermediate supplies of  agricultural  output that are
demanded as intermediate inputs (2 X;/ X;)" by "total output
of agricultural sector (X;)".

Apart from these indirect indicators of linkages, one can generate
directly the absolute amount of flows amongst the sectors (Mundle, 1977;
Joshi, 1989). This requires, however, a temporal series of input-output
coefficients and estimates of state/national domestic product. The temporal
estimates of the latter variable are, in general, readily available. It is the
input-output coefficients and related flows that are available only at
different temporal points (Table -5). Accordingly, there is a need to
interpolate this and/or extrapolate these as per requirements (e.g., for the
years lying between 1966-67 and 1969-70 and 1984-85 and 1993-94). For
interpolation/extrapolation, the formula used is as under:

ar = at[(ar-a)]/(T- H1*(r - 1)

Where:
a represents variable in question, say technology coefficient, a;,
or asy,
t refers to the initial temporal year of information;
T refers to the terminal temporal year of information;
r refers to the reference year for which interpolation or
extrapolation is made.

Inter-sectoral input-output coefficients a;;, which measures the
amount of deliveries of the ith sector required per unit of gross
output in jth sector, are calculated as follows:

Agricultural input use per unit of non-agricultural production
(a12) = Pli2/ GO,

Non-agricultural input use per unit of agricultural production
(a21)= P|21/ GO]_

Where:

Pl = intermediate OUtflOws (exports) of agricultural sector to non-
agricultural sector;

GO, - Gross output of non-agricultural sector;

Pl;; = Intermediate inflows (imports) from non-agricultural
sector to agricultural sector; and
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GO, =gross output of agricultural sectors.

The temporal flow estimates of the total supply of intermediate
goods (i) from agriculture to non-agricultural sector, and (ii) from non-
agricultural sector to agricultural sector are obtained by multiplying
generated temporal series of a;, and a,; coefficients with the relevant net
state domestic product sectoral values taken at constant prices (1980-81).
To be specific, the flow of intermediate producer goods from agriculture
sector is obtained by multiplying the generated coefficient value of non-
agricultural sector, a;,, with net state domestic product originating from
non-agriculture sector (GO,). And, the flow of intermediate producer
goods from non-agricultural sector is obtained by multiplying the
generated coefficient value of agricultural sector, ay;, with net state
domestic product originating from agriculture sector (GO;) (Table -15).

5. Linkage Behaviour

Did the structure of Punjab economy undergo a change over time? If
yes, is it well dispersed across sectors? Are the different sectors of
the economy equally integrated in terms of forward and backward
linkages? Do they continue to retain these linkages? From the
perspective of role of intermediate inputs in the production, the Punjab
economy has undergone a substantial change in its structure. The relative
weight of intermediate inputs in the gross output of the State has increased
from 28.11 percent in 1969-70 to 39.29 percent in 1979-80 to 50.97
percent in 1983-84 (Table -2). In other words, production system of Punjab
economy has become over times more and more complex -- a sign of
development.

This remarkable change in the production structure is primarily
attributable to enhanced input use levels by the groups of "agriculture and
allied sectors" and "manufacturing and allied sectors". The relative weight
of intermediate inputs in the output of agriculture and allied sectors has
doubled, it increased from 15.99 percent in 1969-70 to 21.99 percent in
1979-80 to 32.98 percent in 1983-84. The manufacturing sector has
followed on its heels. It is in this group where the role of intermediate
inputs in the output has registered a substantial mark up; it has increased
from 43.67 percent in 1969-70 to 59.93 per cent in 1979-80 to 72.94
percent in 1983-84 (Table -2). In contrast, the relative weight of
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intermediate inputs in the output of the tertiary sector has remained stable;
it improved marginally from 29.07 percent in 1979-80 to 29.98
percent in 1983-84.

5.1 Forward Linkage Behaviour

An obvious manifestation of the roundabout (complex) method of
production process is a higher degree of dependence on other sectors. This
implies that more and more of the intermediate output supplies of a sector
would go for further processing in other sectors, that is, the weight of the
part that is retained for processing in the sector would tend to decrease. In
other words, the economy will experience an increasing dose of forward
integration. For instance, the retention of intermediate output for use by the
manufacturing sector has decreased from 82.85 percent in 1969-70 to
69.75 percent in 1979-80 to 64.51 percent in 1983-84 (Table -3). Similarly,
the retention of intermediate output for use by the agriculture sector has
decreased from 45.66 percent in 1969-70 to 35.59 percent in 1979-80 to
17.10 percent in 1983-84. And that of tertiary sector from 44.36 percent in
1979-80 to 30.66 percent in 1983-84. In other words, the Punjab economy
has been experiencing forward integration amongst its sectors.

5.1.1 Forward Linkage Behaviour: Agriculture versus
Non- agriculture

The forward integration of sub-sectors of agriculture with non-
agricultural sectors has been remarkable as well. For instance, the share of
the foodgrains meant for intermediate use (that is processed by the
manufacturing and allied sectors) witnessed an increase from 61.37 percent
in 1969-70 to 93.39 percent in 1983-84 (Tables-6, 7 & 8). Agro-
processing, particularly, grain processing is the modus operandi of this
forward integration. For instance, the contributory share of grain
processing was as high as 59.07 per cent in 1969-70 and 92.37 percent in
1983-84 (rice milling, 80.64 percent and flour milling, 11.73 percent).

The ginning and pressing sub-sector of manufacturing, another
important agro-processing activity, processed almost all of the cotton
produced in the state. To be specific, the share of cotton processed in the
state increased from 91.10 percent in 1969-70 to 97.71 percent in 1979-80
to 100 percent in 1983-84. The share of processing of sugarcane by Sugar
and Confectionery subsector increased from 43.11 percent in 1969-70 to
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71.36 percent in 1979-80 and 83.09 percent in 1983-84. Similarly, the
share of oilseeds processed in the state increased from 97.74 percent in
1969-70 to 99.74 percent in 1979-80 and fell to 97.17 percent in 1983-84.
Following the broad pattern, a substantial part of the produce of other
agriculture and forestry subsector was also used as inputs by such
subsectors of manufacturing as construction, ginning and textiles, grain
products, etc.

A small share of the animal husbandry produce was also processed by
the manufacturing sector. The major industrial player units being those that
was engaged in manufacture of dairy products. Their absorption rate
increased from 9.34 percent in 1969-70 to 17.53 percent in 1979-80 to
21.65 percent in 1983-84.  However, tertiary subsectors, particularly
hotels and restaurants, represent the other important users of animal
produce.

The alternative, relatively comprehensive, technique of linkage
coefficients also lends support to the above-observed facts. The values of
forward linkage coefficients of agricultural sector show an improvement
from 0.2603 in 1969-70 to 0.4698 in 1983-84. There has, however, been a
small dip in its value (0.2112) in between, i.e., during 1979-80 (Table -14).
Even among the subsectors, the forward linkage coefficients have got
strengthened overtime. This is particularly true in the case of such
subsectors as foodgrains, cotton, other agriculture and forestry and animal
husbandry. Except in the case of oilseeds subsector where the linkage
coefficients were relatively higher initially which position it broadly
maintains, a weakening overtime has been observed.

To sum up, rice milling, flour milling (grain mill products), edible
oils, sugar, cotton ginning, construction, etc. represent the sub-sectors of
manufacturing sector through which foodgrains, cotton, sugarcane,
oilseeds, forestry and animal husbandry subsectors of agriculture sector
exercise its forward linkages with manufacturing sector. Besides, the
linkage analysis indicates the increased inter-sectoral dependence
overtime.

5.2 Backward Linkage Behaviour

Another implication of the roundabout (complex) method of
production process is that more and more of the inputs needed to produce
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output in a sector would come from other sectors, that is, its degree of self-
dependence would tend to decrease. In other words, the economy is
expected to experience a higher dose of backward integration as well.
These expectations are corroborated by the facts. The share of internal
inputs in the case of agriculture sector has, for instance, declined from
74.31 percent in 1969-70 to 34.18 percent in 1979-80 to 24.36 percent in
1983-84 (Table -12). Similar is the story in the case of tertiary sector;
the internal input share has decreased from 62.26 percent in 1979-80 to
34.12 percent in 1983-84. Manufacturing sector follows broadly a similar
pattern but its intensity is very weak. Its internal input share fell from
58.40 percent in 1969-70 to 55.17 percent in 1983-84; in between;
however, it rose to 62.15 percent level during 1979-80.

5.2.1 Backward Linkage Behaviour: Agriculture versus Non-agriculture

Even within the subsectors of agriculture sector, a similar downward
trend in internal input use is discernible. To illustrate, in the case of animal
husbandry subsector of agriculture, the internal input use share fell from
36.93 percent in 1969-70 to 8.78 percent in 1979-80 to 8.70 percent in
1983-84 (Table -9, 10 & 11). Similarly, the internal input share of
agriculture and forestry subsector fell from 16.30 percent in 1969-70 to
8.75 percent in 1979-80. And, in the case of foodgrains subsector, the
internal input share decreased from 17.27 percent in 1969-70 to 16.18
percent in 1979-80 to 4.84 percent in 1983-84. In other words, the
backward linkages of agriculture subsectors have substantially
strengthened with other sectors.

In terms of backward linkage, the input dependence of agriculture on
manufacturing sector has registered a manifold rise (from 25.69 percent in
1969-70 to 55.57 percent in 1979-80 and 69.48 percent in 1983-84, Tables
-9, 10 & 11). The main contributory subsector of manufacturing sector is
basic chemicals and fertilisers; its contributory share in agricultural inputs
has increased from 14.12 percent in 1969-70 to 36.04 percent in 1979-80 to
49.21 percent in 1983-84. The other important subsectors of manufacturing
sector that have played a positive role in the development of agricultural
sector are "electricity, water and gas", "construction", and "other
chemicals. Even the behaviour of linkage coefficients corroborates the
above results. The values of backward linkage coefficient of agricultural
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and allied sectors show consistent increase from 0.1599 in 1969-70 to
0.2199 in 1979-80 to 0.3298 in 1983-84 (Table 2.14). Even the temporal
behaviour of backward linkage coefficients of various subsectors of
agricultural sector, namely, foodgrains, cotton, oilseeds and animal
husbandry, is in conformity with overall behaviour of the sector. The two
exceptions to this behaviour are the subsectors of sugarcane and other
agriculture and forestry.

To sum up, the production related input dependence of agricultural
sector on manufacturing sector has substantially improved over the period
1969-83.

5.3 Linkage Behaviour: An Abridged View and Policy Implications

The inter-sectoral linkage analysis of Punjab economy reveals that the
mutual interdependence of agricultural and non-agricultural sectors have
substantially increased overtime, 1969-83. The forward linkages of
agricultural sector have, however, been found to be relatively stronger than
backward linkages. Whereas the strengthened backward linkages of
agricultural sector with non-agricultural sector imply that the state
agricultural sector has substantially absorbed the benefits of modern inputs
dependent green revolution, the improved forward linkages imply that
more and more of agricultural surpluses are being processed for value
additions by the non-agricultural sector.

A further strengthening of intersectoral linkages require separate set
of measures for forward and backward linkages. To strengthen the
backward production linkages of agriculture with non-agriculture sector
there is need for:

1. Development and mass production of time and efficiency
improving agricultural equipment's by the non-agriculture
sector,

2. Strengthening of infrastructure base in terms adequate supplies
of electricity and irrigation inputs to agricultural sector, and

3. Developments aimed at enhancing shelf life of agricultural

products either through bio-technology research or research in
chemical technology.

Similarly, the forward production linkages may be strengthened by :

&9

1. Evolving efficient agro-processing technology and setting up units that
use it,

2. By exploring new market nitches, preferably outside the country, for
agro-processed products, and

3. Diversifying agricultural production into those subsectors that
have displayed potential for strong forward linkages, say,
fishery, forestry and animal husbandry.

6. Multiplier Coefficients: An Interpretation

To further sharpen the teeth of linkage behaviour related hypothesis
examined in Section 5, temporal behaviour of technological coefficients
(a;j) and multiplier coefficients [A; of (I-A)"] is examined in terms of a
two-sector economy model. Obviously, the two sectors are agriculture and
non-agriculture.

In line with the linkage behaviour, the temporal behaviour of
technological co-efficient (a;) reveals that the tendency towards self-
dependence (inbreeding) by the non-agricultural sector has got
strengthened over time (note the increase in the value of ay, co-efficient
from 0.2551 in 1969-70 to 0.4214 in 1983-84, Table 2.5) and that of
agricultural sector has got weakened over time (note the fall in the value of
a;; co-efficient from 0.1189 in 1969-70 to 0.0803 in 1983-84).

In other words, the nature of technical change in non-agricultural
sector has been inward looking and that in agricultural sector has been
outward looking. As a consequence, interdependence of agricultural sector

on non-agricultural sector has increased. This is amply brought out by
e apositive change in value of coefficient of direct dependence of

agriculture on non-agriculture (ay;); the value of the coefficient

has improved from 0.04109 (1969-70) to 0.2495 (1983-84); and
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e a fall in the value of co-efficient of direct dependence of non-
agriculture sector on agriculture sector (aj,); the value of the
coefficient fell from 0.1817 (1969-70) to 0.1641 (1983-84).

In other words, economic environment of Punjab economy has
encouraged technical dependence of agricultural sector on non-
agricultural sector but has failed to play a similar catalytic role in the
opposite case.

To further probe the issue, sector specific production multipliers (Aii)
as well as overall multipliers (2 Aij) are generated by taking the inverse of
Leontief matrix (I-A). Interestingly, agricultural sector associated
multipliers invariably take, overtime, lower values than those associated
with non-agricultural sector, although both have registered an
improvement overtime and the gap shows signs of convergence (Table
2.13). For instance, the values of sector specific multipliers associated
with agricultural sector have improved from 1.1480 (1969-70) to 1.7793
(1983-84), those associated with non-agricultural sector have also
improved from 1.3579 (1969-70) to 1.8724 (1983-84). On the same lines,
overtime, there has been substantial improvement in values of overall
multipliers associated with agricultural sector (from 1.2114 in 1969-70 to
1.3728 in 1979-80 to 1.6859 in 1983-84) as well as non-agricultural sector
(from 1.6525 in 1969-70 to 1.8629 in 1979-80 to 2.2065 in 1983-84).

In other words, an increase in product demand of a sector by one
rupee continue to induce more production in non-agricultural sector than
in agricultural sector, although its inducement effect in both the sectors
shows signs of improvement. Thus, economic environment of the state has
been, and continues to be, relatively favourable to investment in non-

agricultural sector than in agricultural sector.
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7. Net Resource Inflow Behaviour of Agriculture Sector

To capture the magnitude of dependence, and temporal changes
therein, of agriculture sector on non-agriculture sector and vice versa,
panel data based on inter-sectoral coefficients, namely, a;, and a,; of 1969-
70, 1979-80 and 1983-84, were generated, through a process of
interpolation and extrapolation, for each of the year from 1966-67 to 1993-
94 and, later, multiplied with the relevant sectoral Net State Domestic
Product (for details refer the section on methodology). The intermediate
inflows from non-agriculture sector agriculture sector (PI;) increased
(even when expressed in terms of 1980-81 prices) from a low base of Rs.
13.04 crore in 1966-67 to Rs. 2109.47 crore in 1993-94, thus, registering
an annual compound growth rate of 17.87 percent (Table 2.15). In
contrast, the intermediate inflows from agriculture sector to non-agriculture
sector (PI;,) increased from a relatively solid base of Rs. 230.25 crore in
1966-67 to Rs. 1777.08 crore in 1993-94; thus, register an annual
compound growth rate of 8.93 percent. Temporal behaviour has, thus,
reversed the relative degree of dependence of the two sectors even in
absolute terms.

A period-wise comparison reveals that agricultural sector has been
net importer from non-agricultural sector during four-fifths of the reference
period (1966-67 to 1993-94). From a position of net exporter till 1975-76,
agriculture sector became a net importer from 1976-77 (Rs. 29.59 crore),
an adverse position that has got aggravated. During 1993-94, the
magnitude of net resource inflows in to agriculture sector was to the tune
of Rs. 332.39 crore. In other words, terms of trade, which was initially
favourable to agriculture until 1975-76, became unfavourable and went on
deteriorating from 1976-77 onwards. Incidentally, the initial period

coincides with the introduction of high yielding bio-technology and the
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break-even year coincides with the substantial level of adoption of the bio-
technology by the agricultural sector.

What is the nature of the function that explains the temporal
behaviour of sectoral resource inflows? Towards this end, linear as well as
parabolic functions were fitted the annual data series from 1966-67 to
1993-94. In terms of coefficient of determination, the quadratic function
yields a better fit than the linear function in all the cases. However, the
nature of quadratic function is not similar. It partly resembles U in shape in
the case of intermediate outflows of agriculture sector (Pl;;) and
intermediate inflows of agriculture sector (PI,;) but takes a reverse form in
the case of net inflows into agriculture sector (Pl,; - PI}y).

For instance, in case of outflows (exports) of intermediate goods of
agriculture  sector to non-agriculture sector (IP;), quadratic function
reveals a better fit (R*=0.98) than linear function (R*=0.71), and in case
of imports (inflows of intermediate goods into agriculture sector from non-
agriculture sector (IP), again a quadratic function reveals a better fit
(R?=0.99) than the linear function (R’=0.87) (Table 2.16). Besides, the
direction of change displayed by the estimated coefficients of the quadratic
equation in the case of imports as well as exports from agriculture sector show
similar signs; the values of imports as well as exports tend decrease (note
the negative sign of the first order derivative) at an increasing rate with
time (note the positive sign of the second order derivative). Under the
influence of second order derivative, nevertheless, the temporal profile of
imports as well as exports tend to show rising trend overtime. However,
the growth paths followed by imports and exports from agriculture differ
because exports start from a higher base (437.004, the value of the
constant) as compared to imports (145.37, the value of the constant).

In the case of net inflows (imports) of intermediate goods into
agriculture sector from non-agriculture sector (PI,;-PI},), there is negligible
difference in the temporal behaviour explanation of linear (R*=0.96) and
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quadratic functions (R*=0.98). Besides, the coefficient of constant in both
the functions bear negative signs and values in three digits (Table 2.16).
The nature of the quadratic function, however, differs from those estimated
earlier for imports and exports of agriculture sector. It starts from a
negative base of 291.63, arises (note the positive sign of the first order
derivative, 36.06) but at a declining rate overtime (note the negative sign of
the second order derivative, -0.45).

The net inflows (imports) of intermediate goods into agriculture
sector from non-agriculture sector were, thus, observed to be negative in
the first round, and positive in the second round. Agriculture sector being a
net importer in the predicted scenario (Table 2.15) implies that terms of
trade will be unfavourable to agriculture if it is left to the mercies of
market forces. In other words, not withstanding the World Trade
Organisation constraints, there is a strong case for government intervention
in favour of agriculture sector. This may take the form of an assured
market for agricultural produce at remunerative rates, a solid rural infrast-

ructure base and/or subsidised input supplies.

Which are the factors that influence net resource inflows into
agricultural sector in Punjab? Do the market forces or technological forces
or developmental paradigm influence it in general? Whereas market forces
may be comprehended by the indices of terms of trade of the sector, the
technology related forces might be approximated by the indices of the
input use intensity, particularly non-agricultural input use intensity. The
development paradigm may be captured by sectoral specific growth
indices.

In case technological forces induce the net resource inflows into
agricultural sector, then these will show positive relation with input use
intensity indices, particularly the non-agricultural input use intensity

indices. If market forces are in full operation, it should show inverse
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relation with indices of terms of trade. The latter proposition may not
crystallise when there is a planned state intervention. The overall
development paradigm is generally expected to play a conducive role.

The above propositions are supported by the Punjab experience. The
variable depicting the net resource inflows into agricultural Sector
show, on expected lines (Table-17A), a positive relation with intermediate
inputs used by agricultural sector (R*= 0.807), particularly those that are
supplied by non-agricultural sector (R* = 0.861). There is, thus, a bias in
the technology in favour of non-agricultural sector produced goods as
agricultural sector inputs.

On the expected lines, the variable depicting the net resource
inflows into agricultural sector shows a positive relation with:

1.  net state domestic product originating from agricultural sector

(R*=0.878), and
2.  net state domestic product originating from non-agricultural

sector(R” = 0.881).
Table 17-A
Determinants of net inflows into agriculture sector from non-agriculture sector

R? value of coefficient between net inflow of intermediate goods to

agriculture sector from non-agriculture sector (Y) and

1) Net barter terms of trade of price received and paid by farmers (X1)
0.002
(ii.) Intermediate inputs used in agriculture (X2)
0.81
(iii.)  Intermediate goods flow from non-agriculture to agriculture (X3)
0.86
(iv.)  Net State Domestic Product originating from agriculture (X4)
0.87
v.) Net State Domestic Product originating from non-agriculture (X5)
0.88
Y =-423.07 + 1.45 X1 - 1170.3 X2 + 719.8 X3 + 0.299 X4 - 0.107
X5R2=0.99

(17.57)  (0.47) (65.60)  (30.136) (0.479)  (0.394)
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Note: Above estimates of coefficients are computed from Table-17 by
using annual data at constant (1980-81) prices of relevant variables from
1966-67 to 1993-94.

The relation visualised in respect of market interaction is, however,
not on expected lines. In fact, there does not exist any relationship between
terms of trade received by farmers and net resource inflows of
intermediate goods into agricultural sector (R* = 0.002). This implies that
State has been playing a positive interventionist role to protect the
interests of the agricultural sector. It is worth noting that the degree of
seasonal variation in foodgrain prices in Punjab has got substantially
curtailed since the inception of Agricultural Prices Commission.

To sum up, the net inflows of intermediate goods into agricultural
sector has been a strong feature of development process of Punjab
economy.

8 Conclusion

The inter-sectoral linkage analysis of Punjab economy reveals that the
mutual interdependence of agricultural and non-agricultural sectors has
substantially increased overtime,1969-83.The forward linkages of
agricultural sector has, however, been found to be relatively stronger than
backward linkages. Whereas the strengthened backward linkages of
agricultural sector with non-agricultural sector imply that the state
agricultural sector has substantially absorbed the benefits of modern inputs
dependent green revolution, the improved forward linkages imply that
more and more of agricultural surpluses are being processed for value
additions by the non-agricultural sector. The rice milling, flour milling
(grain mill products), edible oils, sugar, cotton ginning, construction, etc.
represent the sub-sectors of manufacturing sector through which
foodgrains, cotton, sugarcane, oilseeds, forestry and animal husbandry
subsectors of agriculture sector exercises its forward linkages with
manufacturing sector. In terms of backward linkage, the main contributory
subsector of manufacturing sector is basic chemicals and fertilizers; the
other important subsectors of manufacturing sector that have played a
positive role in the development of agricultural sector are "electricity,
water and gas", "construction", and "other chemicals".

The nature of technical change in non-agricultural sector has been
inward looking and that in agricultural sector has been outward looking.
As a consequence, interdependence of agricultural sector on non-
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agricultural sector has increased. In other words, economic environment of
Punjab economy has encouraged technical dependence of agricultural
sector on non-agricultural sector but has failed to play a similar catalytic
role in the opposite case. It is observed that an increase in product demand
of a sector by one rupee continue to induce more production in non-
agricultural sector than in agricultural sector, although its inducement
effect in both the sectors shows signs of improvement. Thus, economic
environment of the state has been, and continues to be, relatively
favourable to investment in non-agricultural sector than in agricultural
sector.

A period-wise comparison reveals that agricultural sector has been
net importer from non-agricultural sector during four-fifths of the reference
period (1966-67 to 1993-94). The terms of trade which was initially
favourable to agriculture until 1975-76 became unfavourable and went on
deteriorating. From 1976-77 onwards. Incidentally, the initial period
coincides with the introduction of high yielding bio-technology and the
break-even year coincides with the substantial level of adoption of the bio-
technology by the agricultural sector.

The net inflows (imports) of intermediate goods into agriculture
sector from non-agriculture sector were observed to be negative in the first
round and positive in the second round. Agriculture sector being a net
importer in the predicted scenario implies that terms of trade will be
unfavourable to agriculture if it is left to the mercies of market forces. In
other words, notwithstanding the World Trade Organisation constraints,
there is a strong case for government intervention in favour of agriculture
sector. This may take the form of an assured market for agricultural
produce at remunerative rates, a solid rural infrastructure base and/or
subsidised input supplies.

A bias in the technology inputs in favour of non-agricultural sector
produced goods as agricultural sector implies that State has been playing a
positive interventionist role to protect the interests of the agricultural
sector. It is worth noting that the degree of seasonal variation in foodgrain
prices in Punjab has got substantially curtailed since the inception of
Agricultural Prices Commission.

To sum up, the net inflows of intermediate goods to agricultural
sector has been a strong feature of development process of Punjab
economy.
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Table 1

Temporal structure of sectors included in Input-Output Tables of Punjab economy

during 1969-70, 1979-80and 1983-84

€ Input-output tables of-------- >
Sectoral Details 1969-70 1979-80 1983-84
Agriculture and allied sectors
A Fodgrains
| Wheat + + +
Il Rice/paddy + + +
Il Gram & pulses + + +
IV Maize + - +
V Bajra + - -
VI Other cereals - -
B Non-foodgrains
| Cotton + + +
Il Sugarcane + + +
Il Oilseeds + + +
IV Other crops + + +
C Forestry
| Forestry - - +
Il Forestry & other Agriculture + + -
D _Animal Husbandry + + +
E Fishery - - +
F _Minerals - - +
Manufacturing and allied sectors
| Grain mill produts (rice, flour & + + +
others)
Il Dairy products + +a +
Il Sugar +b + +
IV Bakery products - + -
V Edible oils +C + +
VI Vanaspati - - +
VII Food products - - +
VIII Other food industries - + +
IX Breweries and beverages + + +d
X Cotton , Ginning & Textiles +e + +f
Xl Saw Mills & Wooden Goods +g + -
Xl Printing & Publishing + +h +i
Xl Rubber & Leather Products + + 4
X1V Plastic Products - - +
XV Basic Chemicals Including Fertilizer + + +k
XVI Drugs & Pharmaceuticals - + +
XVIISoap and Cosmetics - - +
XVIlIOther Chemicals + + +i
XIX Glass & Mineral Products + + -
XX Basic Metal Industries + + -
XXI Metal Products + + +m
XXIINon Metal Min Products - - +
XXllliron and Steel - - +
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XXIVCasting & Forging - - +
XXVMachinery +n +n +0
XXVIEquipment +p +q +r
XXVICables and wires - - +
XXVIBatteries - - +
XXIXSports goods - +s +t
XXXRefrigeration etc. - +
XXI Motor vehicles - +u +
XXXIScientific & surgical instruments + + +v
XXXIIBicycles and parts +w + +X
XXXNMiscellaneous industries + + +
XXX\Electricity, water, gas and +y +
construction
Tertiary sectors
| Railways - - +
Il Other transports - - +
Il Other services - + -
IV Banking and insurance - + +
V Real estate and ownership of - + +z
dwellings
VI Other services - + +
VIl Hotels and restaurants - - +
VIl Trade - +ab +ac
IX Communication - - +
X Education - - +
Xl Medical health - - +

Notes: + denotes presence of the entry in the input-output Table; - denotes absence
of the entry in the input-output table; +a entry includes confectionery products as
well;  +b entry includes confectionery products as well; +c entry includes other
food industries; +d entry includes details of tea/coffee, beverage, tobacco products;
+e entry includes pressing; +f entry includes details of cotton ginning, cotton
spinning, woolen textiles, silk, synthetic fibre, jute industry and other textiles; +g
entry includes details of furniture's and fixtures; +h entry includes paper; +I entry
includes details of paper and paper products; +j entry includes details of leather,
leather products, tyres and tubes; +k entry deals with fertilisers only; +1 entry
includes other chemical products; +m entry includes non-ferrous metals; -+n entry
includes electrical and except electrical machinery; +o entry includes agriculture,
food and textile, other industrial and electrical machinery; +p entry includes rail road
and transport equipment; +q entry includes rail & road equipment only; +r entry
includes rail, other electric and other non-electric equipment; +s entry includes
athletic goods; +t entry includes electrical household goods; +u entry includes
manufacturing and repair; +v entry includes instruments only; +w entry includes
motor cycles also; +x entry includes mopeds etc. also; +y entry includes electricity
and construction only; +z entry includes real estate etc. only; +ab entry includes
transport and storage also; +ac entry includes warehouses etc. also.
Sources:
i For 1969-70 input-output tables of Punjab economy: Bhalla, G.S. (1975),
Structure of the Punjab Economy, Inter-Industrial Flows and Patterns of Final
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Demand, Research Monograph, Center for the Study of Regional
Development, Jawaharlal Nehru University, New Delhi.

ii.  For 1979-80 input-output tables of Punjab economy: Bhalla, G.S., et. al (1990),
Agricultural Growth and Structural Changes in the Punjab Economy: An
Input-Output  Analysis, Research Monograph, International Food Policy
Research Institute, Washington, DC.

iii.  For 1983-84 input-output tables of Punjab Economy: National Council of
Applied Economic Research (1989), Perspective Plan for Punjab (1990-91
to 1999-2000), Sponsored by Punjab Government.

Table 2

Relative weight of intermediate inputs in the gross output in Punjab according to
major sectors during 1969-70,1979-80 and 1983-84 (Unit: Percentage)

Name of the <-Share of intermediate inputs in gross output->

sector 1969-70 1979-80 1983-84

1. Agriculture sector 15.99 21.99 32.98

ii. Manufacturing sector 43.67 59.93 72.94

iii. Tertiary sector N/A. 29.07 29.98
Overall economy 28.11 39.29 50.97

Notes: Coefficients are derived from input-output tables (Table-4) using sector-
wise total intermediate inputs as numerator and corresponding gross output of the
sector as denominator and the ratio was multiplied by 100. For details of input-

output table sources refer footnote of Table 1.
(i) Agriculture sector includes allied sectors.

(i) Manufacturing sector includes allied sectors.
(iii) N/A. Stands for not available.
Table 3

Relative rate of retention of intermediate output of a sector for use by the sector in Punjab according
to major sectors during 1969-70, 1979-80 and 1983-84 (Unit: Percentage)

<- Share of intermediate output used as input 2>

Sectors 1969-70 1979-80 1983-84
1. Agriculture 45.66 35.59 17.10
ii. Manufacturing 82.85 69.75 64.51
iii. Tertiary N/A. 44.36 30.66

Notes: Derived from input-output tables (Table No- 4) using Sector-wise output
retained as input by the sector as numerator and corresponding total output of the
sector meant for intermediate use as denominator and the ratio was multiplied by
100. For details of input-output table sources refer footnote of Table 2.1. Also,
refer footnote of Table-2.
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Table 4 Table 6

Input-output Intermediate Trade Flows between Agricultural and Non-agricultural Sectoral Percent Share in the Agricultural Intermediate Output Flows in
Sectors of Punjab economy during 1969-70, 1979-80 and 1983-84. (Unit Rs. Crores) Punjab economy at Producers Prices, 1969-70
Year/ Sectors Agriculture Non- Total Intermediate
agriculture Use L — Intermediate outflows from -------------- >
114969-712 13449 160,04 10453 To Food Cotton Sugar- oil- seedsForestry Animal Total
griculture B . . H
Non-agriculture 46.50 224.70 271.20 Grains cane Hus?/andr Ir_](tj?;re]e
Total Inputs used 180.99 384.74 565.75
Gross Output 1131.38 880.86 2012.24 use
1979-80 1.Agriculture Sector:
Agriculture 223.89 405.20 629.09 Food- 22.90 - - - - 56.73 21.66
Non-agriculture 431.07 2398.12 2829.19 grains
Total Inputs used 654.96 2803.32 3458.28 Cotton - 8.90 - - - 1.82 0.58
Glg)BS; g):tput 2978.57 5821.59 8800.16 Sugarcane _ _ 56.89 _ _ 7.49 3.87
Agriculture 357.82 1734.41 2092.23 Oilseeds - - - 226 - 4.00 1.50
Non-agriculture 1111.09 4453.76 5564.85 Forestry and - - - - 637 1372 5.16
Total Inputs used 1468.91 6188.17 7657.08 Other
Gross Output 4453.45 10568.56 15022.00 agriculture
Sources: For details of reference refer to footnotes of Table 2. Animal 15.72 - - - 37.74 - 12.89
husbandry
Table 5 1.1 sub-total 38.63 8.90 56.89 226  44.11 83.76 45.66
Input-Output Coefficients of Agricultural and Non- agricultural sectors 2. Manufactu ring Sector:
of Punjab economy during 1969-70, 1979-80, and 1983-84 Dairy 0.01 _ _ _ _ 9.34 2.53
Products
Year/ Sector Agriculture Coefficient Non-agriculture Coefficient Grainmill 59.07 17.81 - 2.18 8.25 - 18.68
Products
106670 Symbol-- - Value Symbol— - Value Edible Oils & 133 5925 - 3311 236 294 842
Agriculture an 0.1189 an 0.1817 (B)E:Vref(i’gf ] ] ] ) 00l 000 0.00
Non-agriculture an 0.0411 ar 0.2551 : : :
1979-80 and
Agriculture an 0.0752 an 0.0696 Beverages
Non-agriculture an 0.1447 an 04119 Textiles - - - - 0.28 0.99 0.33
1983-84 Cotton 0.95 13.70 - 62.40 0.21 - 12.00
Agriculture an 0.0803 an 0.1641 ginning
Non-agriculture A 0.2495 axn 0.4214 Sugar and - - 43.01 0.04 0.03 0.01 1.41
Notes: Coefficients are derived from Table-4 using intermediate inputs as numerator and Confectioner
corresponding gross output of the sector as denominator. For details of input-output table y
sources refer footnote of Table 4 Construction - - - - 13.37 - 3.04
Others - - 0.11 - 31.38 2.94 7.93
2.1 Sub-total 61.37 91.10 43.11 97.74  55.89 16.24 54.34
Total 100.0  100.0  100.0 100.0  100.0 100.00
interme- 0 0 0 0 0 100.00
diate use
Notes:

i. Agriculture includes allied Sectors
ii. Manufacturing includes allied Sectors

Source: Calculated from Appendix A, Table A.1
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Table 7 Table 8
Sectoral Percent Share in the Agricultural Intermediate Output Flows in

Punjab economy at Producers Prices, 1979-80 Sectoral Percent Share in the Agricultural Intermediate Output
D — Intermediate outflows from - > Flows in Punjab economy at Producers Prices, 1983-84
To Foo_d Cotton Sugar-  oil- Forestry Animal Total y— IFermediate Sutflows From >
Grains cane seeds Husbandry Ir_]terme- To Food Sugar- Cotton oil- Other- Fores- Fishery Other Animal  Total
diate use Grains cane seeds Crops try miner- Husban- Interme-
1.Agriculture Sector: als dry _ diate use
Food grains 14.76 - - - - 30.80 1.19 1.Agriculture Sector:
Cotton - 2.29 - - - 6.63 1.55 Food grains 4.58 - - - - - - - 24.92 6.91
Sugarcane - - 17.09 - - 2.58 0.96 Sugarcane - 1691 - - - - - - 0.66 0.39
Oilseeds - - - 0.26 - 1.94 0.39 Cotton - - - : - - - - 402072
Forestry and Other - ; ; - 8.67 2.86 1.86 Oilseeds - -2 - - - 06 08
R Other Crops - - - - 4.34 - - - 3.98 1.18
agriculture Forestry R R _ _ N _ R _ _ B
Animal husbandry  26.53 - 11.56 - 51.36 - 18.94 Fishery - - - - - - - - - _
1.1 sub-total 41.29 2.29 28.64 0.26 60.02 44.81 35.59 Other minerals - - - - - - - - - -
Animal 1.74 - - - 63.14 - - - - 7.72
2. Manufacturing Sector: husbandry
) 1.1 sub-total 631 1691 - 283 6748 - - - 34.24 17.10
Dairy Products 0.02 - - 0.81 0.13 17.53 336 2 Manufacturing Sector:
Sugar - - 70.39 - - - 1.95 Ricemilling ~ 80.64 - - - - 001 - - - 43 .44
Grainmill Products  53.56 - - - 2.32 - 22.21 Flour milling ~ 11.73 - - - - 0.09 - - - 6.32
Bakery Products - - - - 0.69 0.49 0.20 Dairy Products - - - - - 0.01 - - 21.65 3.86
Other food 0.02 - - - 13.43 6.24 3.23 ;ﬁr& ils - 806 - 7o 8(3)3‘ - 101 - };‘;
industry . y ) ) ) P ) ) p p :
Edible oils 0.14 415 - 9481 030 - 9.88 Misc Food 049 - S 0 - 07 00m 0
Ginning - 93.55 - 2.65 0.56 15.01 14.85 Tea/Coffee 0.37 _ _ _ 0.52 0.06 _ _ _ 0.26
Construction - - - - 12.19 - 1.85 beverages
Others - 0.01 0.98 2.20 7.59 6.94 2.72 Cotton - - 99.99 11.58 0.15 - - - - 9.26
2.1 Sub-total 53.73 97.71 71.36 99.74 37.19 46.22 60.25 Ginning
3. Tertiary Sector: WO(.)llen - - - - - 0.55 - - 4.18 0.76
textiles
Trade Trans- - - - - 0.00 502 0.96 Food Products - - - - - 34 - - - 0.85
port & Storage Soap . . 077 - 023 - 014 023 0.07
Other Services 4.98 - - - 2.79 3.95 3.21 Chemicals - - - - 143 211 - 075 026 027
3.1 Sub-total 4.98 - - - 2.79 8.97 4.16 Construction - - - - 17.34 5176 - 77.41 - 4.71
Total interme- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 Others 0.16  0.03 0.01 1.02 009 1129 - 20.61 3.95 1.61
diate use 2.1 Sub-total  93.39  83.09 100.00 97.17 2094 100.00 - 10000 3034  75.06
- 3.Tertiary Sector:
Notes: . . . . Transporty 0.11 - - - 4.04 - - - - 0.49
i. Agriculture includes allied Sectors Trade, 0.01 _ } _ _ _ , _ _ 0.00
ii. Manufacturing includes allied Sectors Warehouses
Sources: Calculated from Appendix A, Table A. 2 Hotels and 0.18 - - - 7.35 - 100.00 - 35.03 1.25
Restaurants
Others - - - - 0.19 - - - 0.39 0.09
3.1 Sub-total  0.30 1158 - 100.00 - 35.42 7.84

Total interme- 100.00 100.00 100.00 100.00 100100 100.00 100.00 100.00 100.00 10(500
diate outflows

Notes:

i. Agriculture includes allied Sectors

ii. Manufacturing includes allied Sectors
Sources: Calculated from Appendix A, Table A.3
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Table 9

Sectoral Percent share of Intermediate input flow into Agriculture Sector

from other sectors of Punjab Economy during 1969-70

< oo Intermediate inflows to -------------- >
From Food CottonSugar- oil- Forestry Animal  Total
Grains cane seeds Husbandry Interme-
diate use
1.Agriculture Sector:
Food-grains  20.59 - - - - 23.88 17.27
Cotton - 6.59 - - - - 0.14
Sugarcane - - 4325 - - - 2.99
Oilseeds - - - 24.60 - - 0.68
Forestry and - - - - 25.83 47.39 16.30
Other
agriculture
Animal 50.31 38.77 47.80 63.80 66.40 - 36.93
husbandry
1.1 sub-total ~ 70.90 45.72 91.05 88.40 92.24 71.27 74.31
2. Manufacturing Sector:
Fertilizers & 25.46 13.10 7.99 6.40 5.09 - 14.12
basic
Chemicals
Other 0.88 3824 - - - 0.77 1.45
Chemicals
Electricity 2776 428 096 520 2.73 - 1.90
Others - - - - - 27.96 8.23
2.1 Sub-total  29.10 5428 8.95 11.60 7.76 28.73 25.69
Total inputs  100.00 100.00 100.00100.00 100.00  100.00 100.00

Notes:

1. Agriculture includes allied Sectors

ii. Manufacturing includes allied Sectors
Sources: Calculated from Appendix A, Table A.4
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Table 10

Sectoral Percent share of Intermediate input flow into Agriculture Sector

from other sectors of Punjab economy during 1979-80

e Intermediate inflows to
Forestry Animal

From Food Cotton Sugar- oil-

Total

Grains cane seeds Husbandry Interme-
diate use

1.Agriculture Sector:
Food-grains 10.83 - - - - 28.93 16.18
Cotton - 4.88 - - - - 0.27
Sugarcane - - 26.08 - - 0.85 0.76
Oilseeds - - - 3.17 - - 0.02
Forestry and - - - - 49.46 20.82 8.75
Other
agriculture
Animal 10.56 21.63 27.13 4594 20.51 - 8.20
husbandry
1.1 sub-total 21.39  26.51 5320 49.11 69.98 50.60 34.18
2. Manufacturing Sector:
Fertilizers & 58.84 5854 3134 3743 20.04 - 36.04
basic Chemicals
Electricity, Gas  6.49 2.78 8.52 3.96 3.11 - 3.88
and Water
Others - - - - - 43.53 15.65
2.1 Sub-total 6533 6132 3986 41.58 23.15 45.33 55.57
3.Tertiary Sector:
Trade & 11.82 10.79 588 733 431 4.38 8.76
transport
Banking and 1.46 1.39 1.14 2.18 2.57 1.49 1.49
Insurance
3.1 Sub-total 1328 12.18 694 931 6.88 5.87 10.25
Total 100.00 100.00 100.00 100.00 100.00  100.00 100.00
Notes:

i. Agriculture includes allied Sectors
ii. Manufacturing includes allied Sectors
Sources: Calculated from Appendix A, Table A.5
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Table 11
Sectoral Percent share of Intermediate input flow into Agriculture Sector from other
sectors of Punjab economy during 1983-84

SOUrCES: Calculated from Appendix A, Table A.6
Table 12
Sectoral Composition of intermediate demand by agriculture, manufacturing
and tertiary sectors in Punjab during 1969-70, 1979-80 and 1983-84

R Intermediate outflows to -------------- >
From Food Cotto Sugar oil- Other Forestr Fisher Other Animal Total
Grain n -cane seeds - y y  miner Husbandr Interme
S Crops -als y -diate
use
1.Agriculture Sector:
Food grains 553 - - - - - - - 6.06 4.84
Cotton - - - - - - - - - -
Sugarcane - - 2611 - - - - - - 0.39
Oilseeds - - - 9.74 - - - - - 0.09
Other Crops - - - - 9.03 - - - 43.96 10.33
Forestry - - - - - - - - - -
Fishery - - - - - - - - - -
Other minerals - - - - - - - - - -
Animal 9.96 2227 11.08 17.39 13.75 - - - - 8.70
husbandry
1.1 sub-total 15.49 22.27 37.15 27.20 22.79 - - - 50.01 24.36
2. Manufacturing Sector:
Jute industry 0.06 0.06 0.07 0.05 0.65 - - - 0.05
Fertilizers 66.56 44.22 38.81 36.51 53.74 - - - - 49.21
Other 8.09 14.16 10.04 16.39 11.99 10.81 5.88 22.22 - 6.99
Chemicals
Agriculture 0.30 0.53 0.23 0.64 044 - - - - 0.26
Machinery
Motor 0.09 0.01 0.01 0.02 0.01 541 - - - 0.01
Vehicles
Cotton - 329 - - - - - 10.46 245
ginning
Electricity, 284 491 194 565 416 270 - 1481 - 2.42
Water & Gas
Construction 2.82 488 194 565 4.13 13.51 - 7.41 1.24 2.68
Others 29.73  82.35 22.22 24.50 5.41

2.1 Sub-total ~ 80.69 72.08 52.90 65.00 74.51 62.16 88.24 70.37  36.20 69.48
3.Tertiary Sector:

Railways 0.50 0.65 0.72 093 039 270 0.71 0.56 0.66 0.54
Other 0.75 098 1.08 136 0.58 1622 2.18 1.44 2.49 1.14
Transport

Communicatio 0.03 0.0l 0.05 0.02 0.02 2.70 - - - 0.02
n

Trade, 1.88 237 5.13 322 140 5.41 5.88 3.30 10.63 3.86
Warehouses

Banking and 0.67 1.63 3.02 222 031 270 1.82 741 - 0.59
Insurance

Others 8.11 - 1852 0.00

3.1 Sub-total 3.82 565 995 7.80 2.69 37.84 11.76 29.63 13.79 6.16
4.Total interm- 100.00100.00100.00 100.0 100.00 100.00 100.00 100.00 100.00  100.00
ediate inputs 0

O Intermediate input demand by--------- >
Supply Sectors Agriculture Manufacturing Tertiary Total
1969-70
Agriculture 7431 41.60 n.a. 52.06
Manufacturing 25.69 58.40 n.a. 47.94
Tertiary n.a. n.a. n.a. n.a.
Total 100.00 100.00 n.a. 100.00
1979-80
Agriculture 34.18 17.57 4.06 18.19
Manufacturing 55.57 62.15 33.68 55.58
Tertiary 10.25 20.28 62.26 26.23
Total 100.00 100.00 100.00 100.00
1983-84
Agriculture 24.36 30.63 15.46 27.32
Manufacturing 69.48 55.17 50.43 57.25
Tertiary 6.16 14.20 34.12 15.42
Total 100.00 100.00 100.00 100.00

Note: Coefficients are derived from Table 2.4 using intermediate inputs as numerator and
corresponding total inputs used by the sector as denominator and the ratio was multiplied by
100. For details of input-output table sources refer footnote of Table 2.4. n.a. stands for not
available.

Table 13

Temporal Sectoral Linkages Behaviour of Punjab Economy during 1969-79,
1979-80 and 1983-84

1969-70 1979-80  1983-84

Notes:
i. Agriculture includes allied Sectors
ii. Manufacturing includes allied Sectors
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Direct internal demand per unit of output of the sector (a;;)

Agriculture sector (aj;) 0.1189 0.0752 0.0803
Non-agriculture sector (ax) 0.2551 0.4119 0.4214
Indirect demand for the output of jth sector by the ith sector per unit of its output (a;;)
Agriculture sector (a,) 0.4109 0.1447 0.2495
Non-agriculture sector (a;,) 0.1817 0.0696 0.1641
Sector specific production multipliers- [Aj; coefficients of (I-A)™]

Agriculture sector (Aj) 1.1480 1.1017 1.7793
Non-agriculture sector (Ax) 1.3579 1.7325 1.8724

Opverall sectoral multipliers (Z AZU coefficients of (I-A)™)

j=1
Agriculture sector (Aj;+Ay)) 1.2114 1.3728 1.6859
Non-agriculture sector (A,+Ax) 1.6525 1.8629 2.2065

Percentage change of overall sectoral multipliers of agriculture sector over those

of non-agriculture 36.42 35.70 30.87

Note: For details of a;;, a;5, ay; and a,, refer to Table 2.5

108



Table 15

Table 14 Inter-sectoral resource flows between agriculture and non-agriculture sectors of Punjab economy
Estimates of Linkages Between Agricultural and Non-agricultural Sectors during 1969-70, — - from 1966'?(7 10 2005-6 (U)?'t' Rs. Crore,x Base: 1980‘81; 100) -
1 2 3 4 5 6
1979-80, and 1983-84.
1966-67 230.25 13.04 -217.21 385.47 109.45 -256.02
Year Food Cotton  Sugar Oil Forestry Animal Other Fishery Other Total 1967-68 227.99 27.86 -200.14 302.62 81.31 -221.30
grains cane  seeds Hususb-  crops minerals 1968-69 224.66 4378 -180.88 248.45 60.96 -187.48
d 1969-70 220.28 81.11 -159.16 202.95 48.39 -154.58
andry
1970-71 214.82 79.71 -135.10 166.14 43.61 -1221.53
A: Backward linkages of agriculture sector with non-agriculture sector or forward linkages of non- 1971-72 208.91 97.22 11118 138.01 46.62 91.39
agriculture sector with agriculture sector 1972-73 208.35 114.22 -94.13 118.56 57.41 -61.47
X . X . 1973-74 195.55 135.16 -80.39 107.78 75.98 -31.80
1. Share of non-agricultural output supplied to agriculture sector as input (%)
1974-75 180.51 159.70 -20.81 105.69 102.35 -3.34
1969-70 297 023 013 007 0.15 174 - - - 528 197576 187.00 185.87 133 112.28 136.49 2422
1979-80 4.72 0.46 0.09 0.04 0.09 2.00 - - - 7.40 1976-77 182.70 212.29 29.59 127.54 178.43 50.88
1983-84  7.46 0.49 013 010  0.003 1.52 079 0.002 0003 1051 1977-78 177.40 249.79 72.39 151.49 228.14 78.86
- ) ) ) ) ] 1978-79 166.38 290.30 123.92 184.12 285.65 101.53
ii Share of non-agricultural inputs in total inputs of agriculture sector (%)
1979-80 148.07 307.77 159.70 225.42 350.94 125.52
1969-70 2910 5428 895 1160  7.76 28.73 - - - 2569 1980-81 228.04 376.41 14837 27541 424,01 148.61
1979-80 78.58 73.49 46.80 50.90 30.32 49.40 - - - 65.82 1981-82 282.44 483.83 201.19 334.07 504.87 170.80
1983-84 8451 7773 6285 7280  100.00 5000  77.20 10000 100.00 7564 1982-83 349.17 584.56 21539 401.42 593.51 152.10
1983-84 429.16 821.31 192.15 477.44 689.94 212.51
iii. Backward linkage coefficients
1984-85 510.69 766.83 256.14 562.14 794.16 232.02
196970 0.1611 01533 0.2700 0.1995 0.1537  0.1440 - - - 0.1600 1985-86 61152 91485 303,12 655.53 906.16 250.64
1979-80 0.2270 0.1672 0.1401 0.1112 0.0568 0.2952 - - - 0.2199 1986-87 731.98 989.32 257.35 757.59 1025.95 268.36
1983-84 0.3742 03440 01855 02502 00344 02692 0291 00508 0.1280 0.3298 1987-88 85111 1083.23 232.12 888.33 115352 285.19
. X i . 1988-89 967.09 1256.06 288.97 987.76 1288.88 301.13
B: Forward linkages of agriculture sector with Non-agriculture sector or backward
1989-90 1129.15 1489.54 360.39 1115.86 1432.02 316.17
linkages of non-agriculture with agriculture sector 1990-91 1278.85 1570.22 29137 1252.64 1582.95 33032
i. Share of agriculture output supplied to non-agriculture sector as intermediate input (%) 1991-92 1401.38 1793.10 391.72 1398.10 1741.66 343.57
1969-70 8.89 10.90 885 212.65 34.83 351 a a R 14.15 1992-93 1589.73 19387.67 347.94 1552.24 1908.16 355.93
1993-94 1777.08 2109.47 332.39 1715.08 2082.45 387.39
1979-80 9.79 34.84 15.26 135.00 12.96 8.29 - - - 13.60 1994-95 1886.56 2264.52 377.95
1983-84 42.33 95.85 23.79 8355 492.76 20.46 19.70 71.47 1963.98 38.95 1995-96 2066.75 245437 387.63
(i) Share of agriculture inputs in the total inputs of non-agricultural sector (%) 1996-97 2255.61 2652.01 396.41
1969-70 12.90 0.69 1.07 13.85 9.72 3.37 - - - 41.60 1997-98 2453.15 2857.44 40430
1998-99 2659.37 3070.65 411.29
1979-80 5.38 2.73 0.44 2.19 1.36 2.35 - - - 14.45 1999-2000 287427 3291.65 41739
1983-84 17.06 3.04 0.46 0.75 0.86 3.97 1.18 0.04 0.67 28.03 2000-2001 3097.84 3520.43 422.59
b: Forward linkage coefficients 2001-2002 3330.10 3757.00 426.90
2002-2003 3571.04 4001.35 430.32
1969-70 0.1448 0.1194 0.2054 2.1753 06232 0.2159 - - - 0.2603
2003-2004 3820.66 4253.49 432.84
1979-80 0.1667 0.3565 0.2137 1.3533 0.3241 0.1502 - - - 0.2112 2004-2005 4078.96 4513.41 134.47
1983-84 0.4518 0.9586 0.2863 0.8598 4.9276 0.3110 0.6058 0.7147 19.6398 0.4698 2005-2006 4345.94 4781.12 435.20
Sources: Combined from Appendix A, Tables, A.7, A.8 and A.9 ACR* 8.93 17.87 17.87

X; = Outflows (exports) of Intermediate good of agriculture sector to non-agriculture sector (IP),); X,
= Inflows (imports) of Intermediate goods into agriculture sector from non-agriculture sector (IPy); X5 =
Net inflows (imports) of intermediate goods into agriculture sector from non-agriculture sector (IP,-
1P},); X4 = Projected values of 1Py, ; Xs = Projected values of IP,; ; Xg = Projected values of IP,;-IP,
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Compound growth rates are based on semi-log function (log Y= a + bt). Its parametric values are estimated
by using least square method. The values of the compound growth rates are obtained by subtracting 1 from
the antilog value of the estimated parameter b. It is expressed in percent form. * Annual Compound
Growth Rares
Source :For details refer the section on methodology
Table 16
Estimated values of parameters associated with linear and quadratic equations
computed using annual data (from 1966-67 to 1993-94) of dependent variables.

1990-91 291.37 87.16 1483.67 0.43 3627.21 3883.53
1991-92 391.72 89.48 1641.79 0.46 3905.68 3971.03
1992-93 347.94 88.34 1723.58 0.48 3992.73 4222.40
1993-94 332.39 88.33 1826.97 0.51 4124.08 4441.59

Annual Compound Growth Rates
17.87 13.24 9.42 12.82 4.48 5.65

&--- Coefficients of ---—->

Dependent Constant Time Time Square R?
variables
IP,-a+bt -192.74 (268.93) 49.99 (6.29) 0.71
IPy,-a + bt +Ct? 437.004 (60.38) -75.87 (5.85) 4.34(0.196) 0.98
1P, _a+ bt -419.07 (239.89) 73.07 (5.61) 0.87
1P, —a + bt +Ct? 145.37 (47.59) -39.81 (4.61) 3.89 (0.15) 0.99
1P, IP;,-a+ bt -226.80 (40.17) 23.09 (0.94) 0.96
IP, IPp-a+bt+Ct?  -291.63 (30.30) 36.06 (2.94) 0.45(0.098) 0.98
Note: Calculated from Table 2.15
Table 17
Determinants of Resource flows between agriculture and non-agriculture sectors of Punjab economy from 1966-67 to 1993-94
Year Y X X, X3 X, Xs

1966-67 217.21 108.65 185.24 0.01 1304.20 1069.44
1967-68 -200.14 102.14 202.06 0.02 1365.11 1117.06
1968-69 -180.88 96.02 219.62 0.03 1426.02 1164.66
1969-70 -159.16 92.11 237.91 0.04 1486.93 1212.31
1970-71 -135.10 86.58 256.93 0.05 1547.84 1259.93
1971-72 -111.18 74.28 271.95 0.05 1581.31 1311.40
1972-73 94.13 88.05 281.55 0.07 1582.00 1406.80
1973-74 -80.39 103.40 301.38 0.08 1638.29 1428.43
1974-75 -20.81 99.24 326.53 0.09 1719.05 1436.06
1975-76 -1.33 90.11 352.17 0.10 1797.34 1633.18
1976-77 29.59 91.39 377.35 0.11 1868.73 1766.89
1977-78 72.39 90.72 419.19 0.12 2016.09 1926.18
1978-79 123.92 97.09 462.38 0.13 2161.56 2056.57
1979-80 159.70 90.54 467.72 0.14 2126.96 2127.49
1980-81 148.37 100.00 544.85 0.17 2202.51 2446.74
1981-82 201.19 106.62 674.41 0.19 2453.73 2418.15
1982-83 215.39 91.58 764.36 0.22 2528.27 2486.95
1983-84 192.15 95.49 821.27 0.25 2490.22 2615.24
1984-85 256.14 100.78 948.78 0.28 2781.38 2720.77
1985-86 303.12 97.89 1067.76 0.30 3029.63 2894.09
1986-87 257.35 95.32 1096.85 0.33 3015.31 3116.12
1987-88 232.12 97.50 1146.76 0.35 3057.37 3292.49
1988-89 288.97 103.28 1275.54 0.38 3301.09 3428.19
1989-90 360.39 92.98 1456.65 0.41 3662.50 3693.66
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Notes: Y = Net inflows of intermediate goods into agriculture sector from Non-agriculture
sector. X1 = Indices of Net Barter Terms of Trade. Prices received and paid for agricultural
commodities at constant prices of 1980-81. X2 = Total inputs used in agriculture sector. X3
= Intermediate goods flow from non-agriculture to agriculture a,;. X4 = Net State Domestic
Product originating from agriculture at (1980-81) prices. X5 = Net State Domestic Product
originating from non-agriculture at(1980-81)prices. Compound growth rates are based on
semi-log function (log Y= a + bt). Its parametric values are estimated by using least square
method. The values of the compound growth rates are obtained by subtracting 1 from the
antilog value of the estimated parameter value of b. It is expressed in percent terms.
Sources: Y is calculated in Table 2.15 X1:(i) For 1966-67 to 1980-81, Government of
Punjab (1982), Index Numbers of Parity (Statistical Analysis) Prices received and prices paid
by the Farmers in Punjab, 1980-81. E.S.O., Publication No. 402, Chandigarh, June. (ii) For
1981-82 to 1993-94, Courtesy, Office of the E.S.O., Chandigarh. X2,X3 Generated from the
sources as given in the footnotes of Table 2.2. X4,X5 (i)Economic Adviser to Government of
Punjab (1993), State Domestic Product of Punjab (New Series), 1980-81 to 1990-91,
Publication No. 705, Chandigarh. (ii) For three years: 1994, 1995 and 1996, Statistical
Abstracts of Punjab.
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Table 2.9-A
Sectoral Percent share of Intermediate input flow into Agriculture Sector from other sectors of Punjab Economy
during 1969-70

R Intermediate inflows to -------------- >
From Food Grains Cotton Sugar- oil- Forestry  Animal Total Interme-
cane  seeds Husbandry  diate use
1.Agriculture Sector:
Food-grains 20.59 - - - 23.88 17.27
Cotton 6.59 - - - - 0.14
Sugarcane 43.25 - - - 2.99
Oilseeds - 24.60 - - 0.68
Forestry and Other - - 25.83 47.39 16.30
agriculture
Animal husbandry 50.31 38.77 47.80 63.80 66.40 - 36.93
1.1 sub-total 70.90 4572 91.05 88.40 92.24 71.27 7431
2. Manufacturing Sector:
Fertilizers & basic 25.46 13.10 7.99 6.40 5.09 - 14.12
Chemicals
Other Chemicals 0.88 38.24 - - - 0.77 1.45
Electricity 2.76 428 0.96 5.20 2.73 - 1.90
Others - - - - - 27.96 8.23
2.1 Sub-total 29.10 54.28 895 11.60 7.76 28.73 25.69
Total inputs 100.00 100.00 100.00 100.00  100.00 100.00 100.00
Notes:
i. Agriculture includes allied Sectors
ii. Manufacturing includes allied Sectors
Sources: Calculated from Appendix A, Table A.4
Table 2.10-A

Sectoral Percent share of Intermediate input flow into Agriculture Sector from other
sectors of Punjab economy during 1979-80

< oo Intermediate inflows to -------------- >

From Food Cotton Sugar- oil- Forestry Animal Total

Grains cane  seeds Husbandry Interme-

diate use

1.Agriculture Sector:
Food-grains 10.83 - - - - 28.93 16.18
Cotton - 4.88 - - - - 0.27
Sugarcane - - 26.08 - - 0.85 0.76
Oilseeds - - - 3.17 - - 0.02
Forestry and - - - - 49.46 20.82 8.75
Other agriculture
Animal 10.56  21.63 27.13 4594 20.51 - 8.20
husbandry
1.1 sub-total 2139  26.51 5320 49.11 69.98 50.60 34.18
2. Manufacturing Sector:
Fertilizers & 58.84 5854 31.34 3743  20.04 - 36.04
basic Chemicals
Electricity, Gas 6.49 2.78 8.52 3.96 3.11 - 3.88
and Water
Others - - - - - 43.53 15.65
2.1 Sub-total 6533 61.32 39.86 41.58 23.15 45.33 55.57
3.Tertiary Sector:
Trade & 11.82  10.79 5.88 7.33 431 438 8.76
transport
Banking and 1.46 1.39 1.14 2.18 2.57 1.49 1.49
Insurance
3.1 Sub-total 13.28 12.18 6.94 9.31 6.88 5.87 10.25
Total 100.00 100.00 100.00 100.00  100.00 100.00 100.00
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Notes:

i. Agriculture includes allied Sectors

ii. Manufacturing includes allied Sectors
Sources: Calculated from Appendix A, Table A.5
Table 2.11-A
Sectoral Percent share of Intermediate input flow into Agriculture Sector from other sectors of
Punjab economy during 1983-84

Table 2.12

Sectoral Composition of intermediate demand by agriculture, manufacturing and tertiary sectors in
Punjab during 1969-70, 1979-80 and 1983-84

R Intermediate outflows to -------------- >

From Food Cotton Sugar- oil- Other- Forestry Fishery Other  Animal Total

Grains cane seeds Crops miner- Husbandry Interme-

als diate use

1.Agriculture Sector:
Food grains 5.53 - - - - - - - 6.06 4.84
Cotton - - - - - - - - - -
Sugarcane - - 26.11 - - - - - - 0.39
Oilseeds - - - 9.74 - - - - - 0.09
Other Crops - - - - 9.03 - - - 43.96 10.33
Forestry - - - - - - - - - -
Fishery - - - - - - - - - -
Other minerals - - - - - - - - - -
Animal 9.96 2227 11.08 17.39 13.75 - - - - 8.70
husbandry
1.1 sub-total 1549 2227 37.15 2720 22.79 - - - 50.01 24.36
2. Manufacturing Sector:
Jute industry 0.06 0.06 0.07  0.05 0.65 - - - 0.05
Fertilizers 66.56 4422 38.81 36.51 53.74 - - - - 49.21
Other Chemicals  8.09 14.16 10.04 1639 11.99 10.81 5.88 2222 - 6.99
Agriculture 030 053 023 0.64 044 - - - - 0.26
Machinery
Motor Vehicles 0.09 0.01 0.01 0.02 0.01 5.41 - - - 0.01
Cotton ginning - 3.29 - - - - - 10.46 245
Electricity, 2.84 491 194 565 4.16 2.70 - 14.81 - 242
Water & Gas
Construction 2.82 488 194 565 4.13 1351 - 7.41 1.24 2.68
Others - - - - - 29.73 82.35 2222 24.50 5.41
2.1 Sub-total 80.69 72.08 5290 65.00 74.51 62.16 88.24 70.37 36.20 69.48
3.Tertiary Sector:
Railways 0.50 0.65 0.72 093 0.39 2.70 0.71  0.56 0.66 0.54
Other Transport ~ 0.75 098 1.08 136 0.58 16.22 2.18 144 2.49 1.14
Communication 0.03 0.01 0.05 0.02 0.02 2.70 - - - 0.02
Trade, 1.88 237 513 322 140 5.41 5.88  3.30 10.63 3.86
Warehouses
Banking and 0.67 1.63 3.02 222 031 2.70 1.82  7.41 - 0.59
Insurance
Others - - - - - 8.11 - 18.52 - 0.00
3.1 Sub-total 382 565 995 7.80 269 3784 11.76 29.63 13.79 6.16
4.Total interm-  100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00  100.00 100.00

ediate inputs

oo Intermediate input demand by--------- >
Supply Sectors Agriculture Manufacturing Tertiary Total
1969-70
Agriculture 74.31 41.60 n.a. 52.06
Manufacturing 25.69 58.40 n.a. 47.94
Tertiary n.a. n.a. n.a. n.a.
Total 100.00 100.00 na. 100.00
1979-80
Agriculture 34.18 17.57 4.06 18.19
Manufacturing 55.57 62.15 33.68 55.58
Tertiary 10.25 20.28 62.26 26.23
Total 100.00 100.00 100.00 100.00
1983-84
Agriculture 2436 30.63 15.46 27.32
Manufacturing 69.48 55.17 50.43 57.25
Tertiary 6.16 14.20 34.12 15.42
Total 100.00 100.00 100.00 100.00

Notes:

i. Agriculture includes allied Sectors

ii. Manufacturing includes allied Sectors
SOUrCES: Calculated from Appendix A, Table A.6
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Note: Coefficients are derived from Table 2.4 using intermediate inputs as
numerator and corresponding total inputs used by the sector as
denominator and the ratio was multiplied by 100. For details of input-
output table sources refer footnote of Table 2.4. n.a. stands for not
available.

Between the two sectors, there exist linkages through the product and
factor markets (Thamarajakshi, 1985). The extent of inter-sectoral
linkages depends on the density of the input structure of various sectors in
an economy (Bhalla, et.al, 1990). Of the various forms of linkages between
the two sectors, the production linkages arise from the inter-dependence of
agriculture and industry for their production inputs (Ahluwalia and
Rangarajan, 1988). For instance, agricultural sector provides non-
agricultural sector with food and raw materials, such as, paddy, wheat,
cotton, jute, sugarcane, oilseeds, etc. In return, non-agricultural sector
supplies such basic non-farm inputs as fertilisers, pesticides and
insecticides, tractors and implements, harvester-combines, irrigation
facilitating machinery, and electricity/diesel, etc. Accordingly, a sustained
development process demands a rise in agricultural productivity must
precede or accompany the development of non-agricultural sector
(Thamarajakshi, 1985).

The degree of relative dependence of the two sectors, however, varies
depending upon the development level of the economy. The relative
dependence of industry on agriculture has been more as compared to that

of agriculture on industry in the early stages of development (Namboodiri,
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1979). As the development process gets accelerated, the relative
dependence of agriculture on industry increases and that of industry on
agriculture weakened. This is made possible by a diverse set of
technological developments in the two sectors. Whereas the advent of new
technology and accompanying processes of modernisation in agriculture
has enhanced the dependence of agriculture on industry overtime, the
technological developments that have helped in the production of cheap
and durable synthetic substitutes of agricultural produce by industrial
sector has enhanced its self-dependence and reduced its dependence on
agriculture sector (Ahluwalia, 1985). Nevertheless, the two sectors
continue to enjoy a mutually dependent relationship. Such a relationship
is important for the advancement of the economy as well as for the
advancement of living standards of population (Pandey and Dixit, 1986).
For, changes in the growth pattern in any sector affect the growth of other
sectors (Rao, 1985).
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Spatial Variation In Extraction Of Grasses In
Western Himalayas : A Case Study Of Some
Selected Villages In Ramnagar Forest Division,
Jammu And Kashmir,

Dr. Shyamal Sarkar’
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Abstract
Key words : Ecology, Biotic Interaction, Photosynthesis, Stall feeding .

Himalayas are considered, and rightly so, as a delicate mountain eco-
system. It is ecologically fragile system, as mentioned its geological and
morphological settings. The plight of Himalayas is still more serious in
respect of diminishing forest cover. Many species have already been
eliminated, replaced or are in the process to reach this stage soon.

Biotic-interaction with forests is the mutual action between two
biological active systems — one which receives energy from the sun,
undergo photosynthesis, converts this energy into biomass and the other
thrives on the energy so produced i.e., man and animals. Thus the biotic
interaction in the present study is taken as a mutual action between forests
— a tremendous store house of energy and the consumptional behaviour
(patterns) of this energy by man and animal kingdoms in the most fragile
Himalayan eco-system in which our study area lies.

The livestock rearing is an important economic activity in the zone
under study. Further the lack of land available for cultivation due to hilly
terrain of the region makes the people to dependent on livestock. The
climatic conditions allow the cattle to graze only for 182 days in a year at
the best and for the rest of the period these livestock are stall-fed. Although
agricultural crop residue is used as a fodder for stall-feeding, but it remains
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far less than required. The people here, therefore, have to depend upon
forests for grasses and tree leaves to meet this demand. As such the man in
these hilly region depends heavily on the forests for obtaining grass as
fodder for his livestock resource.

The grasses from the forests are not available throughout the year.
Being biological in nature, the grasses have a specific period of growth and
maturity. The man in this region is quite familiar with the life cycle and the
species of the grasses found here and hence is capable of planning for their
harvest.

Introduction

Himalayas are considered, and rightly so, as a delicate mountain eco-
system. It is ecologically fragile system, as mentioned its geological and
morphological settings. The plight of Himalayas is still more serious in
respect of diminishing forest cover. Many species have already been
eliminated, replaced or are in the process to reach this stage soon. As a
result of it the Himalayas are experiencing serious ecological disorder viz.
erratic river courses, rapid siltation of river beds, soil erosion and
hydrological disorders etc. however, all these environmental problems
emerged from so called economic development and anthropogenic
transformation of the space. And in the process of economic development
in the Himalayan region, forests products would be the most obvious and
easy victims as forest products are exploited for diverse purposes of
economic transformation more particularly in the plains areas.
Unfortunately, all this is done without any consideration of the overall
natural productivity and stability of the natural process.

The entire state of Jammu and Kashmir being situated in the
Himalayas faces all these problems with added severity. The impact of
large-scale exploitation of forests in the state as a whole has resulted in
degradation of forests. Resultantly poverty and associated ills have
gradually crept in the lives of the people. Mountain eco-system once
densely forested has been drastically altered. In the process the inhabitants
are facing a major ecological crises and economic hardships. In order to
reduce and ultimately reverse this process and to maintain the ecological
balance in the mountain ecosystems, studies pertaining to different aspects
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of environment at micro, meso and even at macro level are needed. It is
important to understand as to how the ecology of the system is being
disturbed and then find out the remedial measures to maintain and restore
the ecological health.

Climate in the Himalayas restricts the movement of both man and
animals outside their homes for certain months of the year necessitating
thereby the stall feeding to the livestock during inclement weather
conditions. As a result man has to store the grass withdrawn again from the
forests for the purpose. The biomass so withdrawn has been assessed,
based on primary data generated.

Study Area

Ramnagar Forest Division came into being in 1984. This division has
been carved out of Udhampur Forest Division and Billawar Forest Division
and comprises of three territorial Ranges: Ramnagar South and Basantgarh
Range one over lapping (soil conservation) range i.e. Ramnagar North.

The Ramnagar Forest Division lies in the Udhampur district of
Jammu Division in Jammu and Kashmir State. The Division is located
between 75° 9' E to 75° 42' E longitude and 32° 40' N to 32° 58' N latitude.
The tract is bounded on the north by Jug Dhar which extends towards the
south east to the highest peak Kalpas Peak (4341 mts.). In the south low
lying ridge Kharai or Sarend Dhar forms the boundary. In the east, the
water parting ridge of the Ujh catchment separating Basantgarh Range and
Billawar Range forms the boundary. In the west River Tawi (500 mts.)
Champal Khad (part) Barmin Khad (part) and Nallah Nardan in north
Ramnagar range from the boundary.

The altitudinal variations, which play very important role in man —
forest interactive system extends from 500 metres in the outer plains to
4341 metres in middle Himalayas. It is on the basis of altitudes that the
study area has been divided into three zones in such a way, that each zone
becomes distinct from the other particularly with regard to their physical
environment. And as such our Zone — I of high altitude extends from more
than 2000 metres above mean sea level, Zone — II of mid elevation lies
between 1000 — 2000 meters above mean sea level and Zone — I1I of low

elevation area occupies areas below 1000 metres above mean sea level.
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Two villages have been selected for intensive empirical study in each zone
in such a way that study should truly be representative of the entire region.
The villages selected for such an intensive empirical study are:

Zone — 1 High Elevation (2000 metres and above mean sea level)
(a) Khaned ‘ (b) Balota
Zone — 11 Mid Elevation (1000 to 2000 metres)

(a) Amroh ‘ (b) Incha

Zone —1III | Low Elevation (below 1000 metres)

(a) Kirmoo ‘ (b) Panj Grain
Data Base And Methodology
The livestock rearing is an important economic activity in the zone

under study. This is judged by the total number of livestock which, comes
to 5414 according to the present study. If an average is worked out then it
comes to around 17 cattle head per household. This is not the mean number
judging by the lack of land available for cultivation due to hilly terrain of
the region. The climatic conditions allow the cattle to graze only for 182
days in a year at the best and for the rest of the period these livestock are
stall-fed. Although agricultural crop residue is used as a fodder for stall-
feeding, but it remains far less than required. The people here, therefore,
have to depend upon forests for grasses and tree leaves to meet this
demand. Besides, the farmer would like his cattle to get a variety of fodder
to maintain a balance in the diet of his livestock. As such the man in these
hilly region depends heavily on the forests for obtaining grass as fodder for
his livestock resource.

Discussion

The grasses from the forests are not available throughout the year.
Being biological in nature, the grasses have a specific period of growth and
maturity. The man in this region is quite familiar with the life cycle and the
species of the grasses found here and hence is capable of planning for their
harvest. As such the grass cutting in this zone begins in the month of
August and ends up to October. It is pertinent to mention here that man
also obtains grasses from his own land kept specifically for the natural
growth of grasses. Since this land varies from one individual to another
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there by giving a great amount of variability, this aspect therefore, not have
been considering in the present work. But the interaction of man with
forest in relation to grass cutting seemed almost uniform quantitatively,
without variations from one household to another. It is because of these
reasons that the present study attempts to analyze only the biomass
withdrawn in terms of grasses from the forested area in the region under
discussion. The grasses obtained from the land kept individually are also
lefted, because this land does not form the part of forest and thus falls
beyond the scope of the present work. The following discussion would
therefore, consider the withdrawal of biomass in the form of grasses from
the forests.

Table-1
WITHDRAWAL OF GRASS BIOMASS FROM FORESTS (in Kg.) IN ZONE - |
Village No. of Grass Grass withdrawn | Total biomass
Households withdrawn/ from August to withdrawn in
day/household October/ the village (92
household (92 days) in M.T.
days)
Khaned 114 27 2484 283.176
Balota 212 25 2300 487.600
Total 326 4784 770.776

Analysis of the table — 1 would reveal that both the villages situated
at geographically opposite direction from the main town of Basantgarh, but
are located almost at similar heights from mean sea level. Khaned is
located towards the south and Balota to the north of Basanthgarh, provide
identical situations in as far as the grass extraction is concerned. The
altitudinal similarities create familiar environmental conditions resulting in
identical social and economic order. Here in the region rearing of sheep
and goat dominate the scene of livestock rearing. However, cows and
buffaloes reared for milk pale into insignificance in so far as livestock
rearing is concerned. The two villages together withdraw 770.776 metric
tonnes of grasses. The grass withdrawal is done by 326 households in the
study region, which gives an average of 2.36 metric tonnes per household
or 2364.34 Kg. in a season of 92 days. This biomass is stall fed to a total
number of 3484 animal heads thereby giving an average consumption of
221.23 Kg. during the entire period of stall-feeding. Now if we take 183
days as the days required for stall-feeding when grazing is not possible
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(because grazing has been taken as 182 days in a year) then per head
consumption per day of grass biomass so withdrawn from the forests
comes to only 1.21 Kg. It, therefore, follows that it is only partially that the
farmer has to depend on the forests for providing fodder to livestock
wealth and has depend on other sources like grass obtained from his
individual land kept specifically for the purpose, residue of the agricultural
crops and the green leaves lopped from the forests.

Zone —ii

Almost similar trend, as witnessed in the case of fuel and lopping of
trees, appears to exist in case of grass cutting for stall-feeding in the Zone
— II. In village Incha 11 Kg. of grass biomass is withdrawn every day by
each houschold of the village and the total period for this activity remains
the same as seen in Zone — I 1i.e., 92 days.

Table -2
WITHDRAWAL OF GRASS BIOMASS FROM FORESTS (in Kg.) IN ZONE —II
Village No. of Grass withdrawn/ Grass Total biomass
Households day/household withdrawn withdrawn in
from August to | the village (92
October/ days) in M.T.
household (92
days)
Amroh 270 9 828 273.240
Incha 174 11 1012 176.088
Total 444 1830 449.328

In village Amroh the withdrawn is 9 Kg. per day per household. Over
all withdrawal of grass from the forests in Amroh is 60.81 and Incha is
39.19 per cent of the total withdrawal in both these villages. And yet the
average rate of withdrawal differs by 2 Kg. per household per day, which
works out to the tune of 10 per cent of the total withdrawal in both the
villages. It, therefore, requires an explanation. Since village Incha lies well
within the forests as compared to village Amroh, it is, therefore, easy for
Incha dwellers to get into the forests even at odd hours to withdraw
biomass. Further, even otherwise nearness of forests gives an added
advantage to the Incha villagers to withdraw more biomass then their
counterparts of village Amroh. But on the strength of higher number of
households of village Amroh overall withdrawal of biomass is much higher
in favour of this village as compared to village Incha (table — 2).
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Zone —iii

Grass cutting for stall-feeding to the livestock in this zone extends
over a longer period of time as compared to two other zones because
tropical to sub-tropical climatic conditions create most suitable
environment for higher rate of biomass growth. Further two wet and two
dry season alternating in this region too, do influence the activity of grass
biomass withdrawal from the forests. As a result of it we find (table — 5.14)
that grass biomass withdrawn during March, April followed by a slack
season in grass cutting during May and June (dry spell) when high
temperature in the absence of soil moisture content reduce the biological
productivity to the state of naught. With the onset of monsoon in the last
week of June or first week of July the conditions was reversed and
biological activities get a sudden impetus resulting thereby in an abrupt
and prompt growth of grass cover all over. As a result of it grass cutting
begins from somewhere in mid July and continues up to the middle of
October. Taking all these factors into consideration it was established that
the people in this zone remain active in grass cutting activity for 152 days
in an year, out of which the grasses withdrawn during July and August are
partially fed and partially dried for stall-feeding while, the grasses cut after
mid September to the ending of the season are kept for stall feeding during
the winter season.

Table -3
WITHDRAWAL OF GRASS BIOMASS FROM FORESTS
(in Kg.) IN ZONE - 11

Village No. of Grass Grass Total biomass
Households withdrawn/day/ withdrawn for | withdrawn in
household 152 days per the village

household (152 days) in
M.T.
Kirmoo 331 20 3040 1006.240

Panj Grain 214 23 3496 748.144

Total 545 6536 1754.384

Taking all the facts into consideration, an attempt is made to analyze
the total biomass withdrawn from the forest in the selected villages
identified in such a way as to represent the entire zone. Although very
minute care has been taken in assessing the weight of biomass withdrawn
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in the shape of grass while being in the field, both in time and space, and
yet it was seen that there exists no wide variation in the rate of extraction
in the two villages perhaps due to very similar environmental, social,
cultural and economic conditions. All these factors notwithstanding,
variations in the biomass withdrawn in the villages under study are caused
by varying number of households in different villages, as the number of
households differs appreciably in these villages. (table — 3)

A cursory look at table — 3 would reveal that Kirmoo village is larger
in size with 331 households as compared to 214 households of Panj Grain.
Despite the minute monitoring and weighting of the grass biomass brought
by the people by adopting random sampling spread over all the active grass
cutting months, the study reveals that there is variations in an average grass
cutting per day per households in these two villages to the tune of 3 Kg. In
Kirmoo withdrawal is 20 Kg. per day per household whereas in Panj Grain
it is 23 Kg. Total biomass withdrawn in the shape of grasses is, therefore,
1754.384 metric tonnes during 152 days of grass cutting. Maximum grass
is withdrawn in Kirmoo village, although per day per household extraction
is only 20 Kg. as against 23 Kg. in village Panj Grain on the strength of
higher number of households (table — 3).

Conclusion

As stated earlier, due to suitable climatic condition, intense biological
activity gives rise to higher degree of biomass productivity. This is
reflected in the production and withdrawal of grass biomass in different
zone of the area under our study. The analysis of table — 4 shows that the
highest average annual grass biomass withdrawal per household exists in
zone — 111 and stands at 3.219 metric tonnes per household in a year. This
figure get reduced to only 1.01 metric tonnes in zone — II where
comparatively low temperatures and short growing season restricts the
growth of grass biomass. Working on the similar lines of lopped biomass,
the average annual withdrawal of grasses per household in zone — I stands
at 2.364 metric tonnes, a level higher than that found in zone — II but less
than that of zone — I1I (table — 4).
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Table -4
GRASSES
Village No.of Household Average grass Annual biomass
withdrawal per withdrawal in
Household M.T.
ZONE -1 August to October (92
days)
Khaned 114 27 283.176
Balota 212 25 487.600
Total 326 770.776
Average annual withdrawal per household = 2.364 M.T
ZONE —1I
Amroh 270 9 273.240
Incha 174 11 176.088
Total 444 449.328
Average annual withdrawal per household =1.01 M.T
ZONE - 111 March, April &
mid July to mid
October (152 days)
Kirmoo 331 20 1006.240
Panj Grain 214 23 748.144
Total 545 1754.384

Average annual withdrawal per household =1.01 M.T

The difference in average withdrawal of grass biomass between the zone —I
and II is due mainly to the difference in the number of households in zone —I and II.
In zone —II total number of household are much more than the households of the
villages selected in zone —I. Since the empirical study reveals that each households
withdrawal almost same weight of biomass resulting in the low average withdrawal
in zone — II as compared to zone — I. But if we take the environmental condition

into consideration then the results should be other way round.
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Exposure buildup factors for aluminum-
lithium alloy up to penetration depth of 40 mfp
in the energy range of 0.015 to 15.0 mev, using

the interpolation method
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Short Title: Gamma ray Exposure Buildup factors for Aluminum-Lithium
alloy

Abstract

The Geometric Progression Fitting Parameters have been computed
with respect to Equivalent Atomic Number for Aluminum-Lithium alloy
by the Interpolation method. These parameters are then used to generate
the Exposure Buildup factors up to 40 mean free paths (mfp) in the energy
range of 0.015 — 15.0 MeV for the given material. The variation of these
buildup factors is discussed with respect to incident photon energy for
some selected penetration depths. The results are presented in graphical
form.

1. Introduction

The Buildup Factor data has assumed prime importance in the
practical shielding problems, following Three Mile Island accident in
1979. The American Nuclear Society Standard Committee working group
ANSI/ANS 6.4.3[1], has developed a set of gamma ray isotropic point
source Buildup Factor data and the set of attenuation coefficients as
standard reference data base, for a large number of elements. This data
includes only three compounds / mixtures viz, water, air and concrete. But
the shielding materials usually consist of compounds and homogenous
mixture of a number of elements. The Buildup Factor data for such
materials is not available in the literature at present.

Department of Higher Education, RUSA Directorate, Punjab SCO-66-67, Sector 17 D Chandigarh
E-mail: brargurdarshan@yahoo.com; brargurdarshan@gmail.com

128




These days, in the various applications of gamma radiations many
alloys are being used.

So there is a need to have relevant Buildup Factor data in alloys and
to be studied as a function of different parameters such as incident photon
energy and penetration depth. In general, these studies would also help in
understanding the gamma ray photon transport for such materials.

The objective of the present work is to compute GP fitting parameters
and Exposure Buildup Factors for Aluminum-Lithium alloy. The effective
atomic number and weight fractions of constituent elements of the alloy are
given in Table.1. The Aluminum-lithium alloys are increasingly being used
in the radiation shielding specially in space crafts, because of their versatile
nature. The Al-Li alloys have decreased density and increased modulus of
elasticity. Its tensile properties can be easily modified by heat treatment, the
alloy under consideration has been found to have improved shielding
characteristics [2, 3]. Hence it becomes important to generate the required
Buildup Factor data in this alloy.

Table 1:-Z gand weight fraction of Aluminum-Lithium.
Material Zeit Al Li

Aluminum-Lithium 10.95 | 0.7954 0.2046

2. Computational work

The whole computational work, carried out in the present
investigations is given in following three steps, Calculations of Z,
Calculations of G-P Fitting Parameters and Calculations of Exposure
Buildup Factors.

2.1 Calculation of Z,

Firstly, the values of the Compton partial attenuation coefficients
(Mcomp) and the total attenuation coefficients (LL)in cm?/g were obtained for
the elements from Z= 4 to 40 and for the chosen materials in the energy
range of 0.015 to 15.0 MeV, using state-of-the-art XCOM computer
program due to Berger and Hubbell [4]. Further the ratio peomp/Hiot Was
obtained with the help of a simple computer program in FORTRAN.

Then Z.qwas calculated by matching the ratio of a particular material at
a given energy with the corresponding ratio of an element at the same energy.
The cases where this ratio was lying between the two ratios, the value
of Z,was interpolated using a computer program based on the following
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formula,
Z,(logR; - logR) + Z,(logR—10ogR ;)
Zeg= (2.1)
logR,- logR;

Where,

Zyand Zyare the elemental atomic numbers corresponding to
the ratios (Meomp/Heot), Ri and R, respectively and R is the ratio for the given
material at a particular energy. In calculating Zthe ratios R; and R,
corresponding to nearest neighbors Z;and Z,are used because the ratio (R)
for the given material lies well within the interval Rjand R, and differs
significantly from the corresponding values appropriate for the next
neighboring Z-values. The values of Z, for chosen material are shown in table 2.
The same point of view is also applicable to the calculations of G-P fitting
parameters discussed in next section.

Table 2:- Equivalent Atomic numbers for the chosen material at different energies.

Photon Energy Zeg

MeV)

0.015 11.20
0.02 10.80
0.03 10.70
0.04 10.60
0.05 10.40
0.06 10.80
0.08 11.20
0.1 9.50
0.15 9.90
0.2 10.60
0.4 9.80
0.5 10.40
0.6 10.20
0.8 10.30

1 10.40
1.5 10.50
2 9.90
3 9.91
4 9.08
5 9.30
6 9.70
8 11.60
10 9.20
15 11.20

2.2 Calculations of G-P Fitting parameters

The obtained values of Zeq for the chosen material were then used to
interpolate exposure G-P fitting parameters (b,c,a, Xy and d) in the chosen
range of 0.015 to 15.0 MeV. The formula used for the purpose of
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interpolation of the parameters is given as:
P, (logZy- logZ) + P, (logZ- logZ;)

P=
(2.2) logZ,- logZ,
Where,

P, and P, are the values of the parameters corresponding to the
atomic numbers Z,and Z, respectively at a given energy, whereas
Z is the Equivalent atomic number of a given
compound/homogeneous mixture at the given energy. The values of the
G-P fitting parameters at different energies are given in Table 3.

2.3 Calculations of Buildup Factors
The obtained G-P fitting parameters b, ¢, a, Xy and d were then
used for the calculation of Exposure Buildup factors in Aluminum-
Lithium up to penetration depth of 40 mfp in the energy range of
0.015 to 15.0 MeV, with the help of G-P fitting formula given
by equation 2.3.
(b- I)(K*- 1)
B(Ex) 1+ for K# 1

K-

(2.3)
B(Ex) 1+ (b-1)x for K= 1

Where,
tanh(x/Xy- 2) - tanh(-2)
K(E,X) =cx®+d  =-ccmmmmmmmecmmmeeccmcceiaeaas
1 - tanh(-2)
For x <40

Where, x = source-detector distance of the medium in mean free path

(mfp)
In this formula, b, ¢, a, Xy and d are the five parameters and are
called G-P fitting parameters. The parameter b represents the Buildup
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Factor value of the given material at one mean free path (mfp) for a
given energy. The term K (E, x) actually represents the dose
multiplication and change in the shape of the dose weighted
spectrum with increasing penetration depth.

The success of G-P fitting formula in computing the Buildup
Factors is the major factor due to which it has been used in the
present investigations to compute the Buildup Factors of the chosen
material. A Computer program FORTRAN has been prepared for this
purpose by Brar [5, 6].

The whole procedure has already been standardized by G.S.
Brar [5], by, computing the Buildup Factors in water (a compound)
up to 40 mfp and in the chosen energy range 0.015 to 15.0 MeV with
the help of present method. The results so obtained were compared with
the standard Exposure Buildup Factor data of American National
Standards ANSI/ANS 6.4.3 [1] for a few randomly selected energies
of 0.015, 0.02, 6.0 and 10.0 MeV. It was clearly seen that the Buildup
Factors generated by the present method were in good agreement with
those of ANSI/ANS 6.4.3 [1] within the limits of statistical error.
Thus it can safely be assumed that the present method is appropriate
and suitable for the calculation of buildup factors of different
materials. A number of research papers have used this method
developed by G. S.Brar [5] to calculate and study different properties
of materials from point of view of Buildup Factors [7, 8, 9]

The Excel graphics package was then used to get the required
graphs of Buildup Factor as a function of Incident Photon Energy for
some selected penetration depths.

Table 3 : Exposure buildup factor G-P Fitting Parameters for
Aluminum-Lithium

Energy b c a Xk d
(MeV)
00.015 1.049 0.384 0221 12.03 -0.1185
00.020 1.135 0.404 0.211 13.60 -0.1130
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08.000 1.405 0.902 0.034 13.72 -0.0275
10.000 1.353 0.874 0.041 13.64 -0.0288
15.000 1.261 0.828 0.063 14.33 -0.0551

00.030 1.446 0.501 0.168 14.75 -0.0881
00.040 1.937 0.700 0.089 16.07 -0.0439
00.050 2.688 0.840 0.062 14.17 -0.0422
00.060 2938 0.948 0.030 13.30 -0.0296
00.080 3.226 1.153 -0.021 13.72 -0.0061
00.100 3.896 1.679 -0.109 14.12 0.0393
00.150 3417 1.738 -0.118 14.64 0.0385
00.200 3.009 1.681 -0.112 14.56 0.0327
00.400 2.536 1.674 -0.116 14.76 0.0380
00.500 2.372 1.579 -0.103 14.74 0.0339
00.600 2.279 1.531 -0.096 15.16 0.0305
00.800 2.179 1.444 -0.085 14.99 0.0287
01.000 2.036 1.367 -0.073 1546 0.0251
01.500 1.886 1.239 -0.050 15.10 0.0178
02.000 1.809 1.157 -0.035 14.75 0.0127
03.000 1.700 1.054 -0.011 11.91 0.0016
04.000 1.617 0.999 0.005 17.40 -0.0078
05.000 1.545 0.951 0.016 14.79 -0.0155
06.000 1.498 0915 0.029 13.06 -0.0240
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3. Results and discussion

The values of Buildup Factors so obtained were plotted against incident
photon energies (in MeV) at some selected values of penetration depths (in
mfp). The graphs so obtained are shown below and results of the present
investigations are discussed along side on the basis of these plots.

Figs.1 to 4 show the variation of Exposure Buildup Factors with
incident photon enery at selected penetration depths of 10, 20, 30
and 40 mfp. The study of these graphs throws up some interesting
facts.

Fig.1 shows the variation of Exposure Buildup Factors with
incident photon energy at a fixed penetration depth of 10 mean free
paths (mfp). It is interesting to observe that there are two peaks at
0.100 MeV and 0.600 MeV respectively. As compton scattering
crossection is proportional to atomic number (Z) of the element , it
seems the multiple scatter peak at 0.100 MEV is due to Aluminium
and smaller peak at 0.600 MeV is due to presence of Lithium in the

alloy.
Fig.1 Exposure Buildup Factor versus incident photon energy for AlLi at 10 mfp
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Fig.2 shows the variation of Buildup Factors at 20 mfp with
incident photon energy. Here again two distinct multiple scatter

134




peaks are clearlv demarcated. But the neak at 0.600 MeV at 10 mfn
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Figs.3 and 4 show the variation of Exposure Buildup Factors
with incident photon energy at a fixed penetration depth of 30 and
40 mfp respectively. Here the two peaks have completely merged
into one. Now one sees only one multiple scatter peak at 0.100
MeV. This phenomenon needs to be studied in other such alloys to

establish the proper theory of the phenomenon.
Fig.3 Exposure Buildup Factor versus incident photon energy for AlLi at 30 mfp
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Fig.16 Exposure Buildup Factor versus incident photon energy for AlLi at 40 mfp
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Thewpr et therefore presents T
Exposure Buildup Factdrs for AlEiZafoy For thé énérgycrange of
0.015 to 15.0 MeV up to-a-penefyaion-depth of 40 mfp. The present
studies have made available the Exposure Buildup Factor data for
the material of AlLi. This data was not previously available in the
literature. This data would help in furthering knowledge on Buildup
Factors. Also it would prove helpful in understanding the process of
energy transport and degradation in different media. This study
would be useful in understanding of the interaction of radiation with

matter and in understanding the shielding properties of alloys.
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Role of interplanetary features in cosmic ray
modulation.

Pankaj Kumar Shrivastava and B.S.Satyal**

Abstract

Galactic cosmic rays are modulated by the effect of large scale
disturbances in sun related interplanetary features. Often the interplanetary
parameters used in modulation are solar wind velocity V and interplanetary
magnetic field B. For this study, we have used the monthly, quarterly, half
yearly and yearly mean values of solar wind velocity and IMF B for the
period of 1996 to 2011,covering the solar cycle 23 and ascending phase of
solar cycle 24.Theanalysis brings out the long-term characteristics of
changes in galactic cosm9c rays. A negative and normal correlation exists
between cosmic rays and solar wind velocity on long-term basis.
Correlative analysis has been done for these two data series (CRI and Vsw)
for different phases of solar activity cycle. All the epochs of solar activity
cycles show normal and negative e correlation. Product values of B.V for
different periods show better correlation than for only for solar wind
velocity or IMF alone. It is also investigated that product B.V is more
important in producing enhancement in geomagnetic field variations.
Analysis indicates a significant role of IMF B along with solar wind
velocity in cosmic ray modulation process.

Introduction

Observations of cosmic ray intensity on earth surface changes on time
scales from several minutes to 11 years or even long periods. The sun and
its outputs play major role in cosmic ray modulation process. A number of
attempts are being done continuously since last three decades to correlate
causes of cosmic ray intensity changes in relation with solar activity.
Various solar output occur on the surface of sun, turn propagate their
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energy through solar wind and interplanetary magnetic field to long
distance in heliosphere. These in turn affect the high energy cosmic ray
particle as well as produce geomagnetic disturbances. Solar modulation of
cosmic ray intensity has been extensively investigated in the past by using
the data of ground based detectors in association with various solar
interplanetary and geomagnetic parameters. (Forbush, 1938; Shrivastava
and Agrawal 1993). Solar wind is a coronal gas which continuously blows
outward rapidly with supersonic speed. The long-term modulation of
cosmic ray intensity is significantly correlated with solar wind
interplanetary parameters (Shrivastava, 1990; Bruno & Stecca,1994). They
obtain different correlation during the maxima & minima period of solar
activity. Recently it has been pointed out that magnetic cycles of the Sun
which result in a large scale rearrangement of the Interplanetary Magnetic
Field (IMF) and solar wind play a dominant role in controlling some of the
observed features of the phenomenon (Ahluwalia, 2003).

The variability of solar wind velocity in the ecliptic plane has
revealed a tendency for a high speed structure. Several solar scientists have
studied the structure of HSSW streams giving various definitions of them,
Solar wind streams are reported as one of the cause which produce
decreases in cosmic rays as well as increases in geomagnetic field
(Shrivastava and Shukla, 1993). It has been known for a long time that the
intensity as well as the energy spectrum of galactic cosmic ray (CR) is
modulated by solar activity (SA). It is now well established fact that there
is an inverse correlation between cosmic ray intensity (CRI) and solar
activity (Belove et al, 2007). Generally sunspot numbers are used as one of
the reliable and easily available solar parameters to measure solar activity
which can be used as solar parameters in cosmic ray studies is appropriate.
The CR flux measured at the Earth’s surface and in the interplanetary
space can be arbitrarily divided into two populations of different nature:
high-energy CRs, which are mainly of galactic origin, and lower energy
CRs, produced in the heliosphere.It is known that they differently interact
with interplanetary shock waves, a fact that manifests itself in their
variations on different time scales. More than75% studied here events of
passage of interplanetary shock waves were accompanied by significant
increases of the low-energy CR fluxes. These are either solar CRs or the
CRs related to the shock front, accelerated and/or reflected from it. In
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recent research on the field of cosmic ray modulation it was relished that
IMF B and solar wind velocity both are responsible factors in cosmic ray
modulation process. (Cane,2000) .In the present study we have done a
correlative study of cosmic ray (Moscow) with Solar Wind velocity, and
IMF B for the period 1996 to 2012, which cover the solar cycle 23 and
ascending phase of solar cycle 24.

Data Analysis

In this study we have selected the CRI monthly mean data MOSCOW
neutron monitor from 1996 to 2012, solar data have been taken from the
website of NOAA (http://fttp.ngdc.noaa.gov /STP/SOLARDATA/ ...html),
Interplanetary magnetic field, Solar wind velocity data obtain from satellite

observation provided by National Space Science Data Center (NSSDC)
through its OMNIWEB (http://www.nssdc.gsfc.nasa/omniweb. html)

Results and Discussion

It is well known from various research works that cosmic ray
intensity variation is related with various solar and interplanetary indices
(Tiwari et al. 2011; Jothe and Shrivastava, 2011). Solar and interplanetary
indices are found to relate with each other in different time scales.
Continuous emission of hot plasma from the area of coronal holes of sun is
called solar wind. These plasma expands into interplanetary medium in
speed of 300 km/sec to 1000 km/sec. Transpose equation of cosmic rays
also indicates the role of solar wind in its modulation process [Parker,
1965]. Diffusion convection theory also stated that cosmic ray intensity
varies with variations in solar wind velocity. Shrivastava and Shukla, 1993
have reported the significant influence of solar wind streams in transient
decreases in cosmic ray intensity. High speed solar wind streams are
identified as a most dynamical feature in interplanetary medium, which
affect both of cosmic rays and geomagnetic field of Earth.

In this work we have yearly mean values of cosmic rays taking the
Moscow Neutron Monitor data to derive the relationship with Solar,
geomagnetic and interplanetary yearly mean data. Figure 1 shows the
yearly mean values of cosmic rays along with sunspot number Rz. It is
seen from figure that cosmic ray intensity is found to be anti-phase with
solar activity cycle. 11-year variation both in cosmic rays and sunspot
numbers are clearly depicted. Almost reverse relationship are seen between
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cosmic rays and solar wind velocity as shown in Figure 2. However,
several peaks and deeps are seen in solar wind velocity Recently, it
was reported that interplanetary magnetic fields (IMF B) is one of the
major factor in interplanetary space, which produce modulation in cosmic
rays along with solar wind velocity. Therefore, we have plotted the yearly
mean values of cosmic rays and IMF B for the period of 1996 to 2012, as
shown in Figure 3. An anti-correlation is clearly seen between these two
data sets. Results obtained from this correlative analysis that solar wind
must play a significant role in causing modulation of cosmic rays.
However, normal correlations also suggest that besides the solar wind
another physical process should be also considered. Some researchers
studied the interplanetary magnetic field in relation solar wind to explain
the long-term cosmic ray intensity variations. (Ahluwalia, 2003).
Configuration of the coronal magnetic fields drawn into space by the solar
wind to setup the interplanetary magnetic field.

Figure 4 shows the correlation between the yearly mean values of
BV and cosmic rays for the period of 1996 to 2011.Distribution of points
and correlation coefficient(R= -0.85) depict negative and high correlation
between these two data sets. Interestingly, geomagnetic Dst index show a
close association with cosmic ray intensity on long-term basic as shown in
Figure 5.

Therefore, from this analysis it is concluded that long-term cosmic
ray intensity is significantly related with all the solar, geomagnetic and
interplanetary indices in different ways. It is noted that BV gives the
magnitude of Interplanetary electric field (E=BxA) which produces an ExB
drift leading to the convective removal flow away from the sun with a
speed V.Electic field is known to be the detail analysis is needed to draw
the relationship of cosmic rays with these solar, geomagnetic and

interplanetary features with recently developed modulation mechanism.
Conclusions

On the basis of observational result and discussion we have
summarized important conclusions.
Which are given below?
1. Yearly value of CRI (Moscow) is highly and negatively correlated (-
0.80) with SSN.

2. A negative and significant correlation (-0.55) has been found
between yearly average value of CRI with Solar Wind Velocity.
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3. Avery high negative correlation has been found between yearly
average value of CRI (Moscow) with Interplanetary magnetic field
(-0.91).

4. Avery high negative correlation has been found between yearly mean
values of IMFB.V values of wit Cosmic rays.
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Figure 5.Correlation between annual mean of B.V and cosmic

rays.
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Changed floral pattern of Low Shivalik

Hills due to Human Activities
G S Chatha'!

Abstract:

Ecologically, entire low Shivalik hill belt is considered as highly
sensitive zone. These hills suffer heavy cutting and degradation of habitat
of species due to human encroachment and proliferation of exotic weeds
such as Lantana camara, Parthenium hysterophorus, Ageratum
conyzoides, Cassia tora, and Sida rhombifolia cause serious threat to
earlier established flora. Survey was conducted to obtain information about
general floral pattern and characteristic of vegetation of the area. A thorny
dry deciduous forest type is common with isolated trees, grasses and
thorny shrubs as well as seasonal herbs which are very common during
rainy season. Chief trees are Eucalyptus, Kikar, Katha, Tun, Shesham, and
Babul and during the monsoon a carpet of grass covers the hills which
make excellent food and grazing ground for domestic and wild animals.
People particularly local farmers have more consumption trends of
chemical fertilizers, weedicides and pesticides to get better yield from
crops. Increase in  population of the village’s show that consumption has
increased by three folds over a period of 15 years. Some of the species like
Cassia tora, Cassia occidentalis, Xanthium strumanium, Adhatoda vasica,
Dodonea viscose, Zizyphus nummularia, Chenopodium ambrosoides
,Coccinia cordifolia ,Cocculus hirsute, Pogostemon benghalense,
Polygonum plebeium, Malvestrum coromandelianum and Ipomoea
carnea have become very common sometimes appear as weed. On the
other hand some of other species, Acacia modesta, Albizzia lebbeck,
Bombax ceiba, Azadirachta indica, Carissa spinarum, Eulaliopsis binnata,
Erianthus munia, Cymbopogon maritini, Butea monosperma, Bauhina
racemosa, Carissa spinarum, Cedrela toona, Celastrus paniculata, Eugenia

Department of Botany, Govt.Shivalik College NayaNangal-140124-Ropar, Punjab. India
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jamolana, Ehertia aspera, Carthamus oxycantha, are fighting for their
survival due habitat loss, pollution, forest fires, shift cultivation and
frequent cutting for fuel wood. Many factors like .land use, fires, pollution,
shift cultivation, grazing of cattle, collection of fire wood due to human
interference lead to desertification of land and soil. Extensive
afforestation and soil conservation measures in the immediate catchments
is required.

Introduction:

Presently studied area of Shivalik hills, are located along southern
side of Himachal Pradesh adjacent to Punjab in the district of Ropar.
Shivliks experiences a wide variation in climatic conditions. There are
areas that receive very heavy rainfall in the foothills in the month of
august- September and cold are almost rainless .Summer lasts from mid-
April to end-June and most parts become very hot with the average
maximum temperature ranging from 28°C to 32°C. Winter, from late
November to mid-March, is the longest and severest season. Autumn is the
best season here when the skies are bright and sunny during the day and
clear and starry at night. Slope and aspect of an area is a deciding factor for
land use pattern of the area and thickness of vegetation. Slopes are also
very important while determining the suitability for land use, capability
because it has direct bearing on run off as well as recharge capacity of land
and water. Isolated thickets of trees can be seen on slopes of hills present
in all hills of higher ranges. This diverse variation in slope and aspects with
irregular drainage pattern certainly affect the vegetation pattern which is
important constituent for binding the fragile soil of the area

The southern areas are occupied with flora as sal, sisham, kikar, tun,
etc. There are attractive meadows and pastures all over Shivalik Hills.
After the winter, the hill sides are filled with attractive wild flowers. The
Government is trying to make hills the floral basket of the world. While the
foothills and valleys are a refreshing green, the areas above the snow line
are almost bare. The southernmost tracts are dominated by sisham, Acacia,
dry deciduous and moist broad-leafed forests only in gordges. Meadows
and pastures are often seen clinging to the dangerously steep slopes. From
thick sub-tropical forests to the dry alpine vegetation.
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Although lot of work has been done on soil, soil erosion,
conservation, degradation, weed, flora but there is continuous change in
flora as some of the species are becoming very common and their
individuals are also increasing after rainy season or availability of moisture
.Whereas at the same time the number of individuals in some are
decreasing and becoming uncommon. The details of work done are given
in literature.

Socio economic structure:

Areas studied comprises of diverse area ranging from low foot hills of
Shivalik range to upper mixed forest hills of Shivaliks with climatic
variation from dry to subtropical but there are four seasons as winter,
summer, spring and autumn as deciduous are very distinct amongst the
flora of region. The major tracts are of the most fragile ecosystem. These
tracts support and provide habitat for various kinds of flora and fauna.
These major tracts suffer from erosion, scarcity of water and poor socio-
economic infrastructural problems. The deterioration of natural resources
can be minimized and productivity of crops can be increased and above all
sustainable development is possible only by adapting and exercising a
holistic approach with functioning participation of nearby inhabitants.
Productivity of crops decreased in previous year owing to various factors
as lack of interest in cultivation of crops due to poor post-harvest
technologies available and low procurement price. Secondly, due to
continued use of fertilizers and more diseased crops. But cropping pattern
in area help in keeping the soil in position. If small field remain without
green cover erosion of land is enhanced by strong winds during dry season.
Forest department is very active in cleaning rights of forest land; hence
agriculture is possible only on previous land.

Forest types, degradation and erosion- literature:

Champion and Seth 1968 classify the different types of forest
available in India. Low Shivalik Hills mainly have dry forests but at certain
pockets have deciduous forests. A perusal of Literature show that due to
degradation of forest lands, large amount of soil get eroded from upper
areas to lower areas through gullies, choes, channels and streams. Some of
the selected references can be arranged as: Barrow, C.J., 1991, Bordmand,
J and Favis — Mortlock, D.T., 1993, Glover, H., 1946 ,Gorrie, R.M., 1946,
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Kukal S.S.et.al. 1991,Kukal, S.S. and Sur, H.S. 1992, Murthy R.S. et.al.
1982 ,Puri G.S., 1949.

According to Singh J.S. etal. 1984 ,Singh G 1990 the soil
degradation due to water induced soil erosion and formation of rills,
gullyies is a serious problem in Punjab-Haryana Shivalik region. It has
been reported that these hills experience severe erosion forming highly
dissected bad land due to more than 20 tones per hectare per year. Singh et.
al (1990) has also accepted average loss at the value of tones per year by
choe & flood plain. So the vegetation is also effected in these areas.

Singh, G. et.Al. 1990, Singh, Yadwinder, 2001 , Kukal & Suri 1992
, Puri 1949,Singh 1990a, 2001,Wadia 1919 have explained the soil types in
foothills of Shivalik range. They have also estimated the soil loss during
drainage and runoff through choe and small channels. Singh 1990a, 2001
observed the various species growing in continuation and depicted about
the flora and Fauna of the region. According to him heaps of soil is either
eroded by streams or is carried out by thekadars for various purposes of
building Constructions.

The ecology of the soil and water in the different regions have also
been explained. Some of them have particularly mentioned about the
various important species of the region and pressure exerted by man on the
forest flora and lands leading to deterioration of soil vegetation and water
condition.

The destruction of Himalayan ecosystem and its impact on water
exploitation, conservation, rehabilitation and utilization as well as Flora of
Herbal resources and other plants for Medicine etc. was carried out by
Chauhan, N.S. 1992, Grewal et. al. 1990, Kothari 1995, Mehta, S and
Singh, Yadvinder, 1995, Rawal, R.S. and Dhar, U .2001, Methen and
Robertson 2002, Rieger, H.C., 1981, Singh, et.al.1984 ,Singh, S, 1981.

In India lower Shivalik Hills along the entire Himalaya is prone to
soil erosion hence vegetation pattern also get affected. By virtue of these
there is a great loss to the beauty of hills, damage to Flora and Fauna and
also there is a loss of fertility of the land. Many authors have studied the
effect of soil erosion in Shivalik ranges and in other parts of India and
predicted the loss of soil, loss of productivity , degradation of fertile soils
and effect on flora . Some of them are: Ahmad, S. 1973,,Gupta et al. 1970
JARI 1985, Kukal et.al . 1991, Mishra et. al.1978 , Singh S. 1981 ,Singh,
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Yadvinder, 1990a 1990b, 2000, 2001. Present studies show that there is
some species which have very high number of individuals and there are
some which have low number of individual. Some of the species have
become weed and affecting the floral population. People particularly local
farmers have more consumption trends of chemical fertilizers |,
weedicides and pesticides to get better yield from crops. Increase in
population of the villages show that consumption has increased by three
folds over a period of 15 years ,as a result there is a increase in pollutant
level in soli and near by water bodies.

Result and discussion:

Dry Deciduous forest: There are mixed growth of trees which are
deciduous during dry season. The lower canopy of these forest is also
deciduous. There is undergrowth of shrubs but the light reaches the surface
allowing the growth of grasses which develop into a savanna-type grass.
Bamboos show luxuriant growth and they are present in isolated patches.
Trees of deciduous forests are Tectona grandis, cedrella toona, Anogeissus
latifolia, Dalbergia sissoo, Bauhinia Variegate, Butea monosperma, cordia
monosperma sp. etc. During dry season and in case low rain fall some of
the species struggle for their growth. for example Acacia modesta,
Albizzia lebbeck, Bombax ceiba, Azadirachta indica, Carissa spinarum,
Eulaliopsis binnata, Erianthus munia, Cymbopogon maritini, Butea
monosperma, Bauhina racemosa, Carissa spinarum, Cedrela toona ,
Celastrus paniculata ,Eugenia jamolana, Ehertia aspera, Carthamus
oxycantha ,etc.

e Thorny Forests: With the decreasing rainfall in drier areas the
forests turn thorny and tend to assume xerophytic characters because of dry
and less moisture available in soil. Trees of these forests are Acacia
arabica, Acacia lecuophloea, capparis ophylla, Zizyphus mauratiana, Z.
routundifolia. The most common variety of Bamboo is Dendrocalamus.
Vegetation show luxuriant growth during and after the rainy season in the
months of July to November. Even Thorny shrubs to show profuse leaves
on branches. Large numbers of seasonal herbs give their appearance but if
dry season prevails they die soon. As a result mixed respond seem to be
green carpet on slopes, gorges and even at top of hills.
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The green mats start disappearing in the month of March and June
when there is complete dryness or low rainfall. If there is rains during
winter particularly in the months of November to February, plenty of herbs
and grasses appear which complete their life cycle in short span of time as
in case of Cassia tora, Cassia occidentalis, Xanthium strumanium,
Adhatoda vasica, Dodonea viscose, Zizyphus nummularia, Chenopodium
ambrosoides ,Coccinia cordifolia ,Cocculus hirsute, Pogostemon
benghalense, Polygonum plebeium, Malvestrum coromandelianum and
Ipomoea carnea.

Degradation of resources like vegetation, soil and water is out of the
centre of environmental deterioration. Small industries installed for
sustainable development has threatened the quality of life and has created
problems to purity of water. The centre for ecological development has
been working on the concept and priority of participation in eco-
development.

Government has involved the local community to identify the needs
and to learn about traditional knowledge and practices for eradicating the
menace of soil erosion. In combination with local government, both has
jointly developed a set of developmental options and monitoring process as
well as modes to check soil erosion and its management. One of the great
loss is that without genuine empowerment of local people sustainable
management of soil erosion is not possible.

Flora:

The upper reaches of Shivaliks are better vegetated. The growing
stocks in Shivalik belt consist of scattered Khair (Acacia catechu), Tun
(Toona ciliata), Chhal (Anogeisus latifolia) Jhingan (Launea grandis)
Kikar (Acacia nilotica) Phalahi (Acacia modesta), Jamun (Syzgium cumini)
Ber (Zizyphus Jujube), Shisham (Dalbergia sissoo) Neen (Azadirachta
indica), Simbal (Salmalia malbarica) Tar (Bauhinia vahlii), Amb
(Mangifera indica) dhak (Butea monosperma). Trees in the upper canopy
with thin or thick undergrowth of shrubs such as grana (Carissa spinarum),
Mehnder (Dodoneae viscosa) Mallah (Zizyphus nummularia),
gandhala (Murraya koenigii), Basuti (Adathoda vasica), Jhav
(Artemesia sp) Hins (Capparis decidua), Panwar (Cassia tora)
Phulbuti (Lantana camara) and Parthenium argentalium. Many
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forests are infested by choodail booti (Lantana camara). Congress grass
(Parthenium hysterophorus) and Bhang (cannabis sativa).

Bhabbar grass is most important constitutent of open places and is
used for rope making and paper pulp. Kana and Kahi are used for thatch
roof making by poor and for pulp making. They are excellent soil binder.
The rest of species are mostly fed to cattle. There are neither grass
preservation plot nor any area set apart for grass cultivation. Bhabbar grass
is mostly confined near choe beds which really solve the purpose of soil in
binding state.

The main species of grass found in District are Bhabbar (Eulaliopsis
binata), Dhaulu (Chrys opagon fulvus) Palwan (Dicentrum annalatus),
Sariata (Heteropogon controtus), Khabbal (cynodon dactylon) and Khai
(Saccharum spontaneum). Strip forest in the plain have mostly artificially
raised plantation where the upper canopy has kikar (Acacia nilotica), Amb
(Mangifera indica), Jamun (Syzgium cumini) Arjun (Terminalia arjuna),
Khajoor (Phoenix sylvestris) Semal (Salmalia malbarica). Under growth
consists of shrubs such as kins (Capparis zeylanica), Jahu (Artemesia sp),
Grana (Carissa spinarum), Karir (Capparis decidua) Bhang (Cannabis
sativa), Jindu (Xanthium strumanium) kahi (Saccharum spontaneum), Akh
(Ipomoea gossypiolides). In agricultural fields the people have planted
Eucalyptus and Mango trees on the boundaries. Some persons have also
planted popular thickets in their fields or along the margin of their fields.
Forest department has also planted popular and Eucalyptus trees along
roadsides and in some road side fields. Trees have attained considerable
height and form a dense canopy.

Factor causing floral pattern in Shivalik hills :

(1)  Poor and insufficient irrigation practices, over abstraction of
ground water in plain areas .

(2) Land use changes: Diversion of land use from forestry and
agriculture to other land uses is one of the principle causes of
land degradation. Diversion of forest land for non- forest
purposes was curtailed with the enactment of forest
conservation Act, 1980 with the objective of arresting diversion
of forest land for not forestry purposes. The other land use
change is due to encroachments through violation of forest
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boundaries, illegal farming in forest land. Encroachments in
forest land and their socio-economic pressure to regularise them
continue to be most important problem of the forest protection
in and around Shivalik Hills and probably throughout the state
H.P and Punjab.

Deforestation: Some direct causes of deforestation are land
clearances for agriculture, other land use changes including
unplanned urbanization, land transfer, different forms of
encroachments, overgrazing, over use & collection of fuel wood
for market sale. Uncontrolled and harmful logging, continuous
illicit felling and excessive collection of fuel woods of
particular species for winter season by poor.

Shifting cultivation: Shifting cultivation refers to a farming
system in which a short but variable cultivation phase alternates
with along and equally variable follow period. In hilly areas
also population has been multiplied and increased more
pressure on forest land and practice of farming to earn bread for
family which was once in balance with nature has now become
disorderly causing considerable damage to the regeneration of
forests. Forests remain in isolated patches and they remain as
such rather they are not able to further increase its area.
Deleterious effects include deforestation, spread of fertile
grassland, runoff of fertile soil from fields and loss of
productivity of forest and no proper use of agricultural land as it
contain lot of pebbles and large sized stones.

Collection of fuel wood: Consumption of timber wood and fuel
wood in Himachal Pradesh is considerably higher because of
tremendous increase in population than what can sustainably be
removed from forests.

Throughout Shivalik hills much of energy for cooking comes
from collection of fuel wood from forests as mostly people
live in smaller villages far apart from main link. It is estimated
that total 250 million cu. cm fuel wood was removed from
forest during 1990 which has increased to 310 million cu. cm
by 2000 .
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This contributes to overall deterioration of quality of land,
denuding of soil and reduction in productivity of forests
ultimately leading to deforestation.

(6) Grazing in forest land: Forests are an important land resource

of grazing and fodder in the absence of proper and sufficient
pasture, grass and herb land. A viable policy is required for
grazing fodder with the inclusion of domesticated livestock,
herds and migratory animals. There is an addition load on green
fodder annually. As it is clear that number of domesticated
animals have been increased so there is urgent need for more
fodder for them.
A sample survey shows that grazing by domesticated animals
affects 70% of forest and result in overgrazing, over eradication
of grasses, herbs leading to loss of green cover. There is more
damage to regeneration and compaction of soil. Grazing in
protected areas and in forested regions also show over
extraction of green fodder because cattle remain under fed
during dry season. According to Forest survey of India the
impact of grazing has 18% suffering in high incidence and 31%
in medium incidence in locals living in and around forests.

(7) Forest fires: Forest fires destroy the forest ecology and are
responsible for dwindling forest resources. Fires are by and
large incidence in nature and also purposeful. The menace of
fires is on the increasing trend in hills particularly during dry
season in month of April, May & maximum in June. Fires are
responsible for inhalation of understorey and regenerating
seedlings. Fires also destroy large number of trees standing in
isolation amongst dry grass lands especially during dry season
when trees in deciduous condition have shed leaves. These dry
leaves in plenty also increase the incidence of fires and fire
flames which goes high due to complete dryness and high
temperature during summer months. The intense heat burns the
organic matter, dries the soil and destroy the soil microflora and
fauna. The fallen leaves without moisture and grasses on
ground provide burn environment for spreading the fire quickly
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in larger areas , Vegetation become very scanty and plants gets
uprooted even by slow movements of wind in summer.

(8) Use of pesticides by farmers: Use of pesticides are gradually
emerging as an important agents of desertification. Large
number of fields coming up in district to boost the Economy.
Excessive use of pesticides, weedicides, rodenticides  also
pollute the soil, water and air simultaneously. The root of the
problem is mismanagement by land users and discharge of
fields thrown into the land, water in gorges and choes. Due to
sandy texture of soil the effluents thrown in gorges percolate in
localized areas Instead they move to larger areas but choes
carry lots of pollutants to distant places.

Discharge of effluents into streams and rivers in many parts of
the district sink in deeper layers of soil during the lean season
severely contaminate them.
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Cobalt Induced Oxidative Stress in the
Germination of Mung Bean (Vigna radiata)
Seedlings

Kawaljeet Kaur'” and Rajeev Sharma

Cobalt (Co), a natural earth element is not classified as an essential
element; however is usually described as "beneficial element". Trace
elements are necessary for normal growth and metabolic functions in
plants (Jaleel et. al., 2009), but at higher concentration these are toxic and
may severely interfere with physiological and biochemical functions (EI-
Sheikh et. al., 2003; Jayakumar and Vijayangar, 2006; Parmer and
Chandra, 2005; Kopittke et. al., 2010). In general the average level of Co
in the soil ranges 30-40 ppm (KabataOpendias and pendias, 1991) and
deove that it is toxic (Vijayangal, 2012). Cobald can be a contaminant in
soils due to agricultural additives, burning of fossil fuels, wearing of Co
containing alloys and spreading of sewage sludge (Barceloux, 1999,
Simon, 2001). Cobalt has been reported to raise crop yield (Singh et. al.,
1994; Jana Et. al., 1994; Occonner, 1992; God, 2012; Gad et. al., 2011).
However, Co in excess concentration is known to cause irreversible
damage to a number of vital metabolic constituents of plant cell and cell
membrane, reduction in growth together with chlorosis and necrosis
(Venselow, 1966; Jaya Kumar, 2007; Hassan et. al., 2011), inhibits
photosynthesis (Van Arsha and Clijsters, 1990), inhibits seed germination
and seed growth (Dubey and Dwivedi, 1987), disturbs activities of several
enzymes (Shalygo et. al., 1990), reduce the quality of produce (Rausser
and Samarakoon, 1980; Chatterjee et. al., 2006) and also induces oxidative
stress (Sinha et. al., 2009; Jaleel et. al., 2008; Tiwari et. al., 2002).

A variety of biochemical and physiological changes take places in
plants subject to cobalt stress (Hassan et. al. 2011; Vijayarengal 2012; Li
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et. al., 2007). The suppression in growth may be attributed to the decreased
photosynthetic activity (Hassan et. al., 2011).

In the present investigation it was observed that the general growth of
the seedlings was depressed in Cobalt stress, which may be due to the
altered metabolism of the stressed seedlings resulting in the changes in the
free radical scavanging enzymes. The present data shows that activity of
superoxide dismutase enzymes responsible for dismutation of (O,) radical
into H,0, significantly depend on the concentration of Co™ ions and the
observation is in agreement with the previous studies (Hassan et. al. 2005).
Similar increase in superoxide dismutase activity was observed in many
plant species under heavy metal stress (Queresh et. al., 2007; Dubey and
Pandey, 2011; Sinha, et. al. 2012).

The peroxide activity and lipid peroxidation was also disturbed in the
stressed seedlings as the oxygen uptake may be decreased due to
depression in growth and is an indication of the oxidative damage caused
by Co™. Increase in suproxide dismute and peroxide activity and lipid
peroxidation are indicators of stress and the measurement of these activity
may lead to the knowledge of invisible injuries caused to plants under
cobalt stress.

Materials and Methods: Healthy seeds of mung bean were
purchased locally and surface sterilized with 0.2% HgCl, solution and 70%
ethyl alcohol for the prevention of surface fungal/bacterial contamination.
The 100ppm, 400ppm, 800ppm, 1600ppm and 2000ppm of cobalt nitrate
solutions were prepared in pure glass distilled water in laboratory by using
cobalt nitrate and pure glass distilled water was used as control for study in
triplicate. The seeds were then thoroughly washed with glass distilled
water, thrice. These sterilized and washed mung beans were taken in petri
dishes with cotton bed containing respective solutions of cobalt nitrate and
distilled water. The petri dishes were incubated at room temperature for
24h in dark condition. It was transferred to light condition for 48h and then
again for another 24 hours (total 72 hours). The seedlings were taken after
24, 48 and 72 h of germination and analyzed for superoxide dismutase
activity, peroxidase activity and lipid peroxidation.

The seedlings taken after 24, 48 and 72h of germination were ground
in a prechilled mortar and pestle with glass distilled water. The slurry was
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then centrifuged at 3000rpm for 10 min. The clear supernatant was used for
the determination of enzyme activities.

Superoxide dismutase was estimated by the method of Misra and
Fridovich. Peroxidase was assayed using p-phenyldiamine as the substrate
by the method of Wallerstein et.al.. Lipid peroxidation was estimated by
the methods of Krishnamurty and Bieri.
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Table-1
Effect of cobalt on the superoixde dismutase activity, peroxidase activity, lipid
peroxidation and non-protein SH content in mung bean seedlings germinated
for 72 hours at 300C.

Germin | Control Treated seedlings (germinated in Cobalt nitrate

ation led solution)

time seedlin

(hr.) g5 100ppm | 400ppm | 800ppm | 1600pp | 2000pp

. m m

(germin
ated in
water)

Superoxide dismutase activity (E.U/mg protein)

24 2.86+0.1 | 0.86+0.0 | 2.82+0.0 | 2.85+0.0 | 2.83+0.0 | 2.88+0.1
3 7 7 3 9 0

48 318+0.0 | 3.26+0.2 | 3.17+0.0 | 3.13+0.0 | 3.74+0.0 | 3.78+0.0
2 5 3 9 9 2

72 328+0.2 | 3.25+0.1 | 3.56+0.0 | 3.62+0.0 | 3.62+0.0 | 3.94+0.0
1 4 8 8 3 8

Peroxidase activity (E.U/mg protein)

24 34327+ | 27440+ | 20518+ | 191.76+ | 17541+ | 137.58+
463 5.46 10.45 8.46 7.23 11.21

48 75836+ | 590.88+ | 447.83+ | 430.14+ | 385.74+ | 244.74+
14.37 495 11.31 9.23 6.43 8.50

72 139433 | 1073.23 | 86356+ | 797.13+ | 533.31+ | 412.80+
+2.97 +3.64 291 4.49 334 2.96

Lipid peroxidation (E.U/mg protein)
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24 0.0089+ | 0.0084+ | 0.0066+ | 0.0056+ | 0.0052+ | 0.0045+
0.0002 0.0002 0.0004 0.0009 0.0003 0.0009

48 0.0145+ | 0.0107+ | 0.0090+ | 0.0081+ | 0.0062+ | 0.0061+
0.0011 | 0.0007 | 0.0003 | 0.0008 | 0.0011 | 0.0007

72 0.0208+ | 0.0130+ | 0.0101+ | 0.0099+ | 0.0096+ | 0.0090+
0.0022 | 0.0001 | 0.0003 | 00001 |0.0013 | 0.0008

The values reported here are the meas+ SD of six determinations of

two independent experiments.
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Prevention of high temperature corrosion

by surface treatment-a review
Amita Rani™*

Introduction

Corrosion of metals costs the United States over $300 billion per
year (4.2% GNP) according to recent estimates-more than the cost of
annual floods and fires. An estimated 40% of total US steel production
goes to replacement of corroded parts and products. Although corrosion
problems cannot be completely remedied, it is estimated that corrosion-
related costs can be reduced by more than 30% with development and
use of better corrosion control technologies. Corrosion control measures
include corrosion inhibitors, cathodic protection, and coatings [1]. So far
as India is concerned corrosion costs Rs. 24000 crore due to materials
corrosion in building structures, bridges, chemical plants, offshore
platforms, power plants, ships, pipe lines for transportation of
hydrocarbon, electrical and electronics components as reported in [IM
Metal News [2].

It is important to understand the nature of all types of environmental
degradation of metals and alloys as vividly as possible so that preventive
measures against metal loss and failures can be economically devised to
ensure safety and reliability in the use of metallic components [3]. Hot
corrosion was first recognised as a serious problem in 1940s in
connection with the degradation of fireside boiler tubes in coal-fired
steam generating plants.

The corrosion is the deterioration of the materials by their reaction
with surrounding and the rate increases with increase in temperature
known as hot corrosion. In general, hot corrosion is an accelerated
oxidation of material at elevated temperatures, induced by a thin film of
fused salt deposits. In hot corrosion, metals and alloys are subjected to
degradation at much higher rates than in gaseous oxidation, with porous

Chemistry Department, Govt. Brijindra College, Faridkot-151203 India
*E-mail: edwalesir@rediff.com
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non-protective oxide scale formed at the surface and sulphides
permeating into the substrate. Hot corrosion is a serious problem in
power generation equipments and in other energy conversion and
chemical process systems.

Many important engineering systems e. g. gas turbines, steam
generators, incinerators and numerous petrochemical process vessels
operating at high temperatures involve contact of metallic or ceramic
material with combustion product gases or other oxidising gases
containing inorganic impurities. As the gases are cooled, fused salt films
may condense on the hardware to generate a highly corrosive condition
analogous in some aspects to aqueous atmospheric corrosion. The
damage by hot corrosion is likely to increase by the use of these low
quality fuels and higher temperature to increase the efficiency of boilers.

Compounds of vanadium, sodium and sulphur are invariably present
in the heavy fraction of fuel oils and molten ash produced by their
combustion and is cause of severe corrosion in boilers and gas turbines.
Coal conversion processes produce clean environmentally acceptable fuels,
but they present many new technical problems that arise from the
interaction of sulfur and ash in the coal with plant construction materials at
elevated temperature and pressures.

Operating conditions in high temperature systems are so demanding
in terms of power/weight ratio and lifetime that the choice of materials
with respect to properties can be critical. The choice of material depends
on the mechanical strengths that the material can provide at the operating
temperature. Material chemistry which provides mechanical strength may
not be able to provide sufficient corrosion resistance. This problem is
principally solved by the use of a thin layer of a second material (coating)
applied to the component surface which provides corrosion resistance
without degrading the mechanical properties of the substrate.

Inhibitors and fuel additives have also been used with varying success
to prevent oil ash corrosion. There are a number of inhibitors commercially
available that are intended to reduce the severity of oil ash corrosion.
Because of its effectiveness and relatively low cost the most common fuel
additives are based upon MgO [4].

It is now generally accepted practice to apply coatings to components
in fossil fuel energy processes to provide thermal insulation, corrosion and
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wear resistance, and in chemical process plants or boilers to protect the
surface of structural steels against surface degradation processes such as
wear, oxidation, corrosion and erosion.

Although protective surface treatments are widely used at low
temperatures, the use of these at elevated temperatures is more recent.
Current high temperature applications are limited largely to the aerospace
industry. An enormous challenge exists now to develop and apply these
techniques to other high temperature applications, such as in process
industries and diesel engines.

These days’ turbine blades and other components of aircraft engines
are coated with corrosion and temperature resistant coatings. More than
35 years ago, plasma spraying was established as a commercial process,
but only recently some serious attempts have been reported to establish a
solid scientific base for this technology. The technique of thermal
spraying has developed at a fast pace due to progress in the advancement
of materials and modern coating technology.

In general, the thermal spraying processes used for hard coatings
may be divided into two basic processes: combustion spraying and
plasma spraying. Plasma spraying is a well established and versatile
technique for producing coatings of both metals and ceramics. Plasma
spraying is gaining importance in many critical areas of application. This
is mainly due to the increased design flexibility as parts made up of a
combination of material with widely differing physical and chemical
properties could be employed. This flexibility is probably one of the
major reasons for the rapid expansion of this technology.

2 High temperature oxidation

Metals and alloys still constitute the most important group among
engineering materials and the demand for metallic materials with higher
strength and special properties is on the increase with the advancement of
technology. However, a serious drawback of metallic material (and of other
materials too) is the deterioration in properties originating from their
interaction with the environments in which they are to perform. Often this
leads to a premature failure of metallic components.

Oxidation is a type of corrosion involving the reaction between a metal
and air or oxygen at high temperature in the absence of water or an aqueous
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phase. It is also called dry-corrosion. The rate of oxidation of a metal at high
temperature depends on the nature of the oxide layer that forms on the surface
of metal.

2.1 Mechanism of Oxidation

From the consideration of the equation:

M(s)%oz(g):MqS)

M MO O,

Metal Oxide Gas

It is obvious that the solid reaction product MO will separate the two
reactants as shown below:

In order for the reaction to proceed further, one or both reactants must
penetrate the scale, either metal must be transported through the oxide to
the oxide-gas interface and react there or oxygen must be transported to the
oxide-metal interface to react.

2.2 Hot Corrosion

Metallic corrosion is the surface wastage that occurs when metals are
exposed to reactive environment. The chemical compounds that constitute
the products of such wastage are close cousins of the metalliferous mineral
rocks that we find in the earth’s crust. In other words, corrosion reactions
cause metals to revert to their original ores. At temperatures above 200°C
there is usually significant reaction of most metals in dry air, and the rate
and extent of reaction progressively increase either, as the temperature is
raised or the air is contaminated by other gases.

According to Hancock (1987), hot corrosion is an accelerated form of
oxidation which occurs when metals are heated in the temperature range
700-900°C in the presence of sulphate deposits formed as a result of the
reaction between sodium chloride and sulphur compounds in the gas phase
around the metals.

If the concentration of the sulphate exceeds the saturation vapor
pressure at the operating metal temperature for turbine blades and
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vanes (700-1100°C), then deposition of the Na,SO, will occur on the
surface of these components. At higher temperatures the deposits of
Na,SO,4 are molten (m. p. = 884°C) and can cause accelerated attack of
theNi- and Co-base superalloys. This type of attack is commonly called
“Hot Corrroison”.

2.2.1 Mechanisms of Hot Corrosion

Hot corrosion can occur at high temperatures where the deposit is in the
liquid state right from the beginning or the solid deposit turns into liquid during the
exposure as a result of reaction with the environment. These two types of hot
corrosion processes are termed as High Temperature Hot Corrosion (HTHC) or

Type I and Low Temperature Hot Corrosion (LTHC) or Type II respectively [5].
i) Type | Hot Corrosion

High temperature (type 1) hot corrosion (HTHC) is normally observed in the
temperature range of about 825-950°C when the condensed phase is clearly liquid.
The typical microstructure for HTHC shows the formation of sulphides and a
corresponding depletion of the reactive components in the alloy substrate. The
external corrosion products consist of oxide precipitates dispersed in the salt film.
Once the fused salt contacts the alloy substrate, the rate and duration of the rapid
corrosion kinetics is decided by the magnitude and gradient of salt basicity relative

to the local solubilities for the oxide scale phases [5].

ii) Type Il Hot Corrosion

The low temperature hot corrosion (LTHC) occurs well below the melting
point of Na,SO, (884°C). The reaction product morphology is characterised by a
non-uniform attack in the form of pits, with only little sulphide formation close to

the alloy/scale interface and little depletion of Cr or Al in the alloy substrate [5].

Luthra (1985) reported LTHC behaviour for a number of Co-Cr, Co-Al and
Co-Cr-Al alloys. After a low melting CoSO,4-Na,SO, liquid phase was formed, the
acidic dissolution of CoO at the oxide/salt interface supported the precipitation of
either Co30,4 or CoSO, near the salt/gas interface. The negative solubility gradient
was maintained by gradients in the basicity and oxygen activity in the salt film. For
sufficient acidic cobalt-solute ions in the salt film, counter-transportation of

Co*'/Co®" ions carried the reduction reaction to the salt/gas interface. In this case

168



the dissolution/precipitation of cobalt compounds prevent the formation of

protective scale of Cr,0; or Al,Os.
2.2.2  Hot Corrosion Degradation Sequence

When superalloys undergo hot corrosion degradation, this process almost
always consists of two stages (Pettit and Giggins, 1987; Pettit and Meier, 1984). It
is a fact that all corrosion resistant alloys degrade via such a sequence and it is the
result of using selective oxidation to develop oxidation or corrosion resistance. It is
convenient to place emphasis on the two stages, namely, an initiation stage during
which the alloys behave as they would have behaved in the absence of the deposit
and a propagation stage where the deposit has caused the protective properties of
the oxide scales to become significantly different than what they would have been,

had no deposit been present.
(i) The Initiation Stage

During the initiation stage of hot corrosion elements in the alloy are oxidised
and transferred from metallic atoms to the reducible substances in the deposit. To
develop resistance to hot corrosion one should strive to have the superalloys which
can remain in the initiation stage as long as possible.

In some cases of hot corrosion an increasing amount of sulphide particles
becomes evident in the alloy beneath the protective reaction product barrier. In
other, small holes become evident in the protective reaction product barrier

where the molten deposit begins to penetrate it.
(ii) The Propagation Stage

The propagation stage of the hot corrosion sequence is the stage for which the
superalloy must be removed from service since this stage always has much larger
corrosion rates than for the same superalloy in the initiation stage. Since superalloys
always contain elements that have high affinities for oxygen, an oxygen gradient is
established across the deposit. Hence, an important effect of the deposit is to separate
the superally from the gas environment. This situation usually results in a lower
oxygen activity over the surface of the alloy than what would have been established in

the absence of a deposit [6].
2.2.3  Salt Fluxing

The salt fluxing reactions for superalloys may be either acidic or basic in

nature. The deficiency of oxide ions in the processes by which the reaction product

169

barrier becomes non-protective due to the formation of species, which are soluble in
the liquid deposit, are called “fluxing” reaction. In a molten sulphate deposit the
following equilibrium can be used to define the acidity or basicity:

SO?” = S0, + 0>

With the equilibrium constant, K= PSO3 .ao ,- where P503 is the pressure of SO; and
aoz, is the activity of the oxide ions in the melt. In sulphate melts, the acidity is
determined by the SO; pressure and the acidity increases as the SO; pressure is
increased. The acidity need not only be controlled by the SO; pressure in the gas since
there are other ingredients in same systems that may affect acidity. For example V,05
can react with Na,SO, to increase the acidity of the melt via reaction:

Na,SO, +V,0, — 2NaVvO0, + SO,

Molybdenum and Tungsten in the alloy can create similar effects when their

oxides are formed as corrosion products [6].
2.3 Behaviour of metals and alloys in various oxidising environments

a) Air

The establishment of an oxide scale on an alloy occurs by a
nucleation and growth process. When the clean component is exposed to
an oxygen-rich gas, small, impinging nuclei of all the thermodynamically
stable oxides develop on the surface. These initial nuclei of oxide
coalesce rapidly to give a complete layer. During this initial or transient
stage the rate of oxidation is rapid. All the elements in the alloy oxidise
and the amounts of the various oxides in the layer are approximately
proportional to the concentration of the elements in the alloy. Once the
transient oxide layer has been established, it continues to grow following
diffusion of metal ions to the scale/gas interface or oxygen to the
scale/alloy interface.

b) Pure Na,SO,

The mechanism of Na,SO, induced hot corrosion for nickel base
superalloys has been reported by Goebel et al (1973) in temperature range
650-1000°C and by Misra (1986) in the temperature range of 750-950°C.
According to them the alloys underwent catastrophic corrosion. The
accelerated oxidation has been ascribed to the formation of the liquid flux
based on Na,SO, which normally dissolves the protective oxide scales.
They proposed the occurrence of catastrophic or self-sustaining rapid
oxidation in alloys which contain Mo, W or V because solution of oxides
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of these elements with Na,SO, decreases the oxide ion activity of the
molten salts which further produces the melts which are acidic fluxes for
oxide scales.

2.4 Preventive measures against hot corrosion

Although corrosion problems cannot be completely remedied, it is estimated
that corrosion-related costs can be reduced by more than 30% with development
and use of better corrosion control technologies. Corrosion control measures
include corrosion inhibitors, cathodic protection, and coatings. Corrosion of metals
occurs when they come in electrical contact with a corrosive environment.
Therefore metallic corrosion can be prevented by either changing the metal or
altering the environment or by separating the metal from the environment.

Depletion of high grade fuels and for economic reasons uses of residual fuel
oil in energy generation systems are well known. Fuels with sulphur and other
impurities bring about hot corrosion which significantly reduces the life of
components (Sharma, 1996). The option to use low grade fuel limits the
improvement in hot corrosion environment. In that case hot corrosion preventive
methods to the existing environment are (a) change of metal i.e. use of superalloy

(b) use of inhibitors and (¢) use of coatings.
2.4.1  Use of Superalloys

The deposition of molten salt on the surface of alloys results in accelerated
corrosion for components used in a boiler and gas turbines. In general alloying
elements which can improve the hot corrosion resistance of materials such as Cr,
Al, etc., often have a negative effect on the mechanical properties in high
temperature environments and are expensive . Ideally a protective metal coating
should exclude completely the corrosive environment from the substrate metal and,
if this can be achieved, only the resistance of the coating metal itself to that

corrosive environment needs to be considered [8].
2.4.2  Use of Inhibitors

Inhibitors and fuel additives have been used with varying success to prevent
oil ash corrosion. There are a number of inhibitors commercially available that are
intended to reduce the severity of oil ash corrosion. Because of its effectiveness and
relatively low cost the most common fuel additives are based upon MgO (Paul and
Seeley, 1991). Further the MgO, CaO, ZnSO,, PbO and SnO, based inhibitors are
reported to be effective to decrease the extent of hot corrosion pertaining to molten
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salt environment (Na,SO4-60%V,0s5) for iron-, nickel- and cobalt-based
superalloys.

For adequate corrosion protection of a metal in an aggressive environment, it
is important to select materials and techniques that are compatible. For example,
addition of an organic inhibitor (e.g. pyridines, pyrimidines, quinolines) is
sufficient to mitigate corrosion of metals in many corrosive media. However, these
inhibitors have shown only limited success due to solubility and/or thermal stability
problems in high-temperature, concentrated salt solutions such as in chemical heat

pumps [1]
2.4.3  Use of Coatings

Increasingly greater demand imposed on materials makes it more difficult or,
at the current stage of development, even impossible to combine the different
properties required in one single material. Therefore, a composite system of a base
material providing the necessary mechanical strength with a protective surface
layer different in structure and/or chemical composition and supplied by a surface
treatment can be an optimum choice in combining material properties. Although
protective surface treatments are widely used at low temperature, the use of these at
elevated temperature is more recent. Current high temperature applications are
limited largely to the aerospace industry. An enormous challenge exists now to

develop and apply these techniques to other high temperature applications.
2.5 High Temperature Coatings

There are three main kinds or compositions of barriers: Inert or essentially
inert, inhibitive and sacrificial. Various combinations of these types are found in
coating systems designed to use some or all of the several protective advantages
provided. It must be remembered that there is no such thing as a “perfect” coating
in a practical sense so none of these types or any combination can be expected to
give perfect protections [9]. The coating can be defined as a layer of material,
formed naturally or synthetically or deposited artificially on the surface of an object
made of another material, with the aim of obtaining required technical or decorative
properties.

2.5.1 Coating-Substrate System Requirements

In oxidising environments at high temperature, a coating in general owes its
oxidation resistance to the formation of a protective oxide layer. Therefore, in
selecting coating materials, it is important that the coating-substrate system
meet the following requirements.
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@) The coating should be chemically and thermally stable (forming an
integral coating-metal/alloy system) during service life of the component.

(i) It should have properties compatible with those of the metallic substrate.

(iii))  The rate of interdiffusion of the elements in the integral system (i.e.,
between coating and substrate alloy) must be slow during the desired
service life.

(iv)  The protective layer and the metallic substrate should have matching
thermal expansion coefficients to avoid cracking and exfoliation of the
coating during thermal cycling.

(v) A protective coating should exhibit some mechanical “elasticity”
under operating conditions to accommodate creep and plastic
deformation.

(vi) A coating material should resist damage from impact, erosion and
abrasion depending on the specific applications of the metallic
components.

(vii) It should exhibit a spontaneous “self-healing” property for self-
repair in case failure occurs due to cracking or spallation of the
layer. So the coating should act as a reservoir for the highly
oxidisable metallic constituent/constituents for early development
of a protective scale.

(viii) It should be relatively easy to apply the coating on substrates and
the defects that may occur during handling of the component
should be repairable without accompanying adverse effects on the
sound neighboring areas.

Consequently, the development of a truly satisfactory coating that meets all
of the above requirements is a difficult task. Accordingly, compromises are
often made, depending on the specific application of the coated material in
a particular environment.

2.5.2 Processes Used for Applying Coatings

Some of the latest processes used for applying coatings are discussed
further:-

a) Thermal Spraying

Thermal spraying has emerged as an important tool of increasingly
sophisticated surface engineering technology. The different functions of
the coating, such as wear and corrosion resistance, thermal or electrical
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insulation can be achieved using different coating techniques and coating
materials [10].

Thermal spraying has grown into a well accepted industrial
technology. Today turbine blades and other components of aircraft engines
are coated with corrosion and temperature resistant coatings but the science
base for this technology is still poorly established and for certain aspects
virtually non-existent. Thermal spraying is the application of a material
(the consumable) to a substrate by melting the material into droplets and
impinging the softened or molten droplets on a substrate to form a
continuous coating. Most thermal spray processes require abrasive blasting
or a bond coat to optimise the coating adhesion [11].

B) Plasma Spraying

The demand for protective coatings has increased recently for almost all
types of superalloys with improved strength, since high-temperature corrosion
problem become much more significant for these alloys with increasing
operating temperatures of modern heat engines. Among the different kinds of
coating technologies, plasma spray coating should be one of the most
promising. The advance plasma techniques have many advantages such as
high productivity for coating thick films of more than 100 um and good
applicability for a wide range of coating materials including ceramic powder,
further the process does not cause degradation of the mechanical properties of
the alloy substrate [12].

Plasma Spraying is a high-tech process that can produce coatings on
components for use under severe conditions. The process is based on the
generation of an electrical arc in a gun that heats upto high temperature the flux
of inert gas (Ar, He, H,) to generate plasma.

Plasma spraying is gaining importance in many critical areas of
application. The main advantage of plasma spray technique is that it enables a
whole range of materials including metals and alloys to be plasma sprayed on
to a great variety of substrate types and geometries.

2.6 Role Of Coatings In Aggressive Environments
2.6.1 Mcraly Coatings

Use of MCrAlY (M is Ni and/or Co) overlays and Pt aluminide

diffusion coatings as a typical bond coats to protect the superalloy against
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oxidation and to reduce the mismatch stresses between the top coat and the
superalloy. Formation of molten metal/metal sulphide eutectics has been
reported to be the major problem in hot corrosion by Hocking (1993B). He

has further suggested the use of coatings and alloys to avoid this.
2.6.2 Nickel-Chromium coatings

Alloys that are developed for heat and oxidation resistance
typically form a protective layer of chromia or alumina. The more
rapidly this layer is established, the better protection is offered. As this
layer grows or as it reforms over areas from which the original layer
was removed, it must withdraw chromium or aluminium from the metal
in order to provide for further scale growth [13].

Ni-Cr-B-Si alloy powders were used for wear and corrosion
resistant coatings by Knotek et al (1975). Different methods such as
dipping into molten alloys and fusing of metal powders have been
developed but powder spraying reported to be the main method for
applying these coatings.

2.6.3 Nickel Aluminide Coatings

Although Ni;Al has several potentially useful high temperature
properties yet it suffers from brittleness in polycrystalline form. A brittle to
ductile transition was reported to occur with decreased grain size. If their
properties could be improved nickel aluminide alloys were suggested to be
offering significant payoffs in gas turbine engine applications. While
significant challenges remains the continuing developments suggested that
the prognosis for using nickel aluminide alloys as high temperature
structural material is good [14].

Nickel aluminide coatings on mild steel have been obtained by using
pack cementation process. The influence of different rare earth oxide
additions on the oxidation rates of nickel aluminide coatings on mild steel
has also been investigated by them. The kinetics of the oxidation was
reported to proceed by diffusion controlled mechanism as revealed by the
parabolic nature of weight gain vs time plots. At higher temperatures, the
oxidation rates of the nickel aluminide coatings were observed to be lowered

down markedly irrespective of the rare earth oxide concentration.
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Adolescent Girls in Slum: Problems &
Prospects

Dr.Mamta Rani'*
Indian cities, specially metropolitan areas, have witnessed a
significant increase in their development activities in the forms of renewed
urban planning and constructions,establishment of industries and
trade,expansion in transport and communication systems,availability of
their infra-structural facilities in post-independence era.These have opened
new avenues of employment,resulting into migration of population to these
cities from rural areas as well as from small towns adding to the spurt of
urban population.These migrated persons get some gainful employment
but face the problem of shelter because city system hardly allows them to
have good shelter.Consequently,over the years,these low income migrants
have settled in pockets of city known as slums which are characterised by
over-crowding,faulty arrangement of street,lack of ventilation,light or
sanitation facilities,inadequacy of open spaces and community facilities or
any combination of these factors and violating every norm of systematic
and planned urban growth and development.

Definitions and Concept of Slum

Slum is a relative term.Though slums are spread all over the world
from Bombay to Bermuda and from Manchester to Manila.Yet it is
understood differently at different places.The concept and definition of
slum vary from one society to another and even from one study to another
study conducted in the same society.There is no general agreemant over
the definition of the term which can be universally accepted and applied to
slums of all over the world.

According to UNESCO Document

“A slum is a building,a group of building,or area characterized by
over crowding,deterioration,unsanitary conditions or absence of facilities
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or amenities which,because of these conditions or any of them,in danger
the health,safety or morals of its inhabitants or the community.”

According to Bergel Document

“Slums may be characterized as areas of substandard housing
conditions within a city. A slum is always an area.A single,neglected
building even in the worst stage of deterioration does not make a slum.”

According to Thakur and Dhadave Document

A slum (i) an area characterized by inadequate housing facilities, over
crowding and congestion, faulty arrangements of streets, lack of
ventilation, light or sanitation facilities;(ii)an area characterized by its own
way of life,a subculture with a set of norms and values, and the people in
slum area without being fully integrated into the urban community;(iii)an
area having minimum social organization beyond the level of family;(iv)an
area consisting of people characterized by strong feeling of marginality,
helplessness, sense of resignation, fatalism, wide-spread belief in
superstitions, and high level of tolerance; and(v)an area consisting of
people earning low wages, suffering from chronic unemployment and
under-employment and incapable of saving, reducing the possibility of
effective participation in the growing economic system.”

Thus a slum may be defined as an overcrowded ares characterizsed
by sub-standard houses without even essential amenities like water,
light,ventilation,drainage,approach roads, latrines, sewer lines, etc. which
are generally inhabited by the illiterates, poors and intermediates and
scheduled caste population forced by the circumstances to lead sub-human
and disorganized life.

Statement of the Problem

The Indian cities have been growing at more than double the rate of
villages.Urban population in the seventies increased at an annual rate of
3.87% as compared to the rural population’s rate of growth of 1.87%.This
was due to the large scale of migration of an impoverished rural peasantry
because of agriculture sector’s inability to absorb this rural
manpower.Thus, these poors are huddled in slums and on pavement of
urban areas.While most section of the people become victims of the
urbanization phenomenon but women and children are among the major
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sufferes.Female labour is ruthlessly exploited by greedy employers and women also
suffer from various ailments because of congestion,inadequate food and child
bearing.The adolescent girls are the worst sufferers,because they,on the one
hand,are subjected to work for manual jobs mostly of maid servants where the
chances of their economic as well as physical exploitation are high and on the other
hand they remained uneducated and unemployed or underemployment.Keeping in
view these facts,the present study has been undertaken with focus on
ousing,educational,marital and employment problems of adolescent girls in slums

in Moradabad city.
Hypothesis

Due to urbanization,every section of society has to suffer but worst suffers
are adolescent girls who have to face various problems related to their

housing,education,marriage and education.
Aims and Objectives

The general aim of the present investigation has been to know about the
housing,educational,marital and employment problems of adolescent girls living in
slums specially the objectives of this study has been:

1. To analyze the problems of urbanization.

To describe programmer and services for the poor.
To present a profile of adolescent girls living in slum areas.
To enumerate housing needs and problems.

Al e

To present an analysis of educational problems of adolescent
girls living in slum areas.

6. To investigate into family and marital problem of these
adolescent girls.

7. To unravel the employment problems of these girls.
8. To investigate into the attitudes and beliefs of these girls.
9. To suggest strategy for intervention in order to improve the lot of

these adolescent girls.
Nature and Scope
The present study is mainly exploratory in character.Its exploratory
character is self evident as throughout the investigation,efforts have been
made to know about the problems of adolescent girls.
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Methodology

Sources

The use of both field as well as documentary sources of information
has been made use of in course of the present investigation.Adolescent
girls living in slum areas have constituted the field sources of information
whereas hand written,typed and printed material available in form of
reports,bulletins,journals and books etc. has furnished the documentary
sources,used in the present study.
Universe and Sample

The universe of the study has been constituted by all the adolescent
girls living in slum areas of the city of Moradabad.The sampled universe
has been constituted by adolescent girls residing in two slums namely
Sambhal Phatak and Karula.
Tools and Techniques of Data Collection

Interview schedule with attendant techniques has been used as tool of
data collection.Techniques of interviewing and observation has been used
for gathering the needed information.Tool of the present study was
carefully prepared and was tested for their comprehensiveness mutual
exclusiveness,reliability and validity. The method of pre-testing has been of
much help in holding such tests.

Method of Data Collection
Field data for the present study were collected by interviewing the
adolescent girls residing in slum areas.Documentary data were collected by
surveying the available material on the subject.
The main findings are as follows:
. Majority of adolescent girls belongs to the age group of 12-14
years and their average age has been found 13.1 years.
. Family occupation in slum areas understudy has generally been
found of daily wage learning.
. The main occupations of family members have been service,daily
wage earnings and rendering of domestic service.
. Most of the families have been migrated from rural areas prior
coming to this city as well as to this slum.
. It has been found that most of the houses in slum areas lack
electricity,potable drinking water facility and almost no proper
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latrine facility.Their houses are mainly Kachha-bomboo- mixed
houses.

It has been found that most of the houses in slum areas understudy
have one room accommodation and the dominant majority of
these houses does not have separate space for verandah,kitchen
and storage.Consequently,room accommodation available with
these houses has been used for kitchen,study,sleeping,sitting as
well as storage purposes.

It can also be concluded that respondents’ houses are located in
over-crowded and uncleaned locality having no proper
arrangement of drainage and dispoal of waste material.

Regarding system of marriage,it has been reported by majority of
respondents that generally arranged marriages are performed in
their locality.More than half of the respondents(57%)have also
reported about the prevalence of child marriage.

As regards normal age at marriage of boys/girls prevalent in
respondents’ families,largest single group of respondent has
revealed it from 10 tol5 years leading to the conclusion that child
marriages are prevalent in slum areas understudy.

This fact is also supported by the married respondent girls
because most of them have been married between the age group
of 10 to 14 years.

Most of the girls are not going to school in slum areas understudy.
The respondent adolescent girls,who have joined schoolhave
joined the school between the age group of 5 to 7 years generally
in Class-I.

Poverty has been given as main reason responsible for not joining
the school by adolescent girls.

The main reasons for leaving the school after joining have been
economic problems,low income of the family,burden for caring
small children in family,early marriage and ignorance towards
education.

Most of the non-school going adolescent girls have no desire to go
to school mainly due to the economic problems,engagement in
household work,distance of school,traditional values of the
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family,unsuitable atmosphere,working outside and uninteresting
syllabus.

More than half of the respondents (51.64%) have accepted that
they had the desire to study but could not study because of
poverty,family restrictions,lack of interest shown by parents in
respondents’  studies,engagement in performing household
chorus,preference to boys in education as compared to girls,care
of siblings and traditional values of family.

More than 1/3™ of the respondent adolescent girls have been
found involved in work outside their families and engaged as
labourers  (20%),household  workers (16.52%),in  making
handicrafts such Jhavia,Rassi,envelops etc.(13.19%),in tailoring
(13.04%),as maid servants (12.17%),in cottage industry like
making of papad,candles etc.(10.43%),and caring of others’ small
children(5.2%).

Regarding feeling of satisfaction with nature of work,behavior of
employer,supervision of work,facilities available at work place
and status compared to other working people,it has been found
that relatively more respondents have been found dissatisfied with
their nature of work and behavior of employer as compared to
their dissatisfied counterparts and large number of respondents
have been found dissatisfied. With their supervision of work and
wages compared to their satisfied counterparts and relatively more
respondents have been found dissatisfied with facilities available
at work place and status employed by respondents as compared to
other workers while seen in comparison to their satisfied
counterparts.

The respondent adolescent girls have reported various problems
faced by them regarding work and employment.these have
been:non-availability of regular work,no satisfasfaction of basic
needs,non-availability of adequate and proper work,low
earnings,exploitation by employer,unskilled work,no proper
development of  skills,bad supervision,long hours of
work,unsuitable work,lack of facilities at work place and no
opportunity for educational development.

Suggestions
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Adolescent girls,in general and of slum areas in particular,have
been a neglected lot in the matter of reach of social agencies.Their
development needs will require special attention in order to
prepare them for adult roles.

Existing infrastructure,both governmental as well as non-
governmental for proving literacy should be mobilized.
Awareness regarding rights and responsibilities should be created
among slum dwellers.

Slum dwellers should be made conscious towards social evils
which considerably tax them both physically and economically.
Support of voluntary agencies,interested in literacy,education and
awareness building,should be mobilised.

Programmes of mass and continuous immunization;lodine
Deficiency Disorders Control,Aids Awareness,Urban Base
Services,etc.should be launched.

Health education programme should be undertaken for developing
social health practices such as washing hands after
defecation,cleanliness at cooking place,cleanliness of children,etc.
Vocational  guidance  and  counseling  services  for
young/adolescent boys and girls should be arranged.

° Arrangement for fair price shops and consumer stores in slum
areas should be done.
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Partition Revisited In The Novels Of Post

Colonial Writers
Gurpreet Kaur™
Abstract:-

Indian English literature is accepted as an integral part of English
literature. India has contributed significantly to the overall world
literature. This contribution of India has been chiefly through the Indian
writing in English, novelists being in the forefront in this respect. Many
Post colonial writers and novelists have turned to the past as much to trace
the deepening mood of nationalism as to cherish the memories of the
bygone days. The three writers represented here Khushwant Singh,
Chaman Nahal and Salman Rushdie have made the conscious use of
history and its subconscious presentation in their novels. The freedom
struggle caught the imagination of the entire nation, no less the Indo-
English writers. No significant Post Colonial writer could escape the
impact of the mighty movement sweeping the country. This is amply
reflected in the novels of the period-Raja Rao's Kanthapura, Mulk Raj
Anand's Coolie, K.A. Abbas's Inquilab, D.F. Karaka's We Never Die and
C.N. Zuthshi's Motherland. Khushwant Singh's Train to Pakistan, Nahal's
Azadi and Salman Rushdie's Midnight Children are significant novels
based on the theme of Partition.

The fecundity of post independence Indo-English novel is amazing. It
is characterized by an abundant variety, in both technique and subject
matter. One of the significant themes of the contemporary novel is the re-
expression of the past, portrayal of the events from Indian History. In my
paper, I choose to discuss three novelists-Khushwant Singh, Chaman
Nahal and Salman Rushdie. All of them have made a specific use of
history, and of the same period, our freedom movement and the consequent
emergence of the two states, namely India and Pakistan.

In the post colonial literature, Khushwant Singh's 'Train to Pakistan’,
Nahal's 'Azadi' and Rushdie's 'Midnight's Children' are significant political
histories; in each case its author has transmuted facts of history into a great

Assistant Professor English, Govt. College Ropar

186



work of art. The literary excellence of these novels bears ample testimony
to the fact that the, Indo-English novel, despite gloomy forebodings has
come to stay. The genre has compelled international attention. It is no
insignificant matter that the Booker prize, England's most prestigious
award for fiction, was awarded to Salman Rushdie for the year 1981 and
Midnight's children was adjudged as the award winning book.

The freedom struggle caught the imagination of the entire nation, no
less the Indo-English writers. No significant writer could escape the impact
of the mighty movement sweeping the country. The novels written in the
Indian languages and English in the thirties and the forties reflect the
vitality of a people devoted to a cause. This is amply reflected in the novels
of the period-Raja Rao's Kanthapura, Mulk Raj Anand's Coolie, K.A.
Abbas' Inquilab. D.F. Karaka's We Never Die and C.N. Zutshi's
Motherland.

The Indo-English novelists, like their counterparts in Indian
languages, responded to these happenings with a sense of horror. A
number of novels were written on the theme of Partition, the destruction it
brought and the plight of the refugees. They faithfully record the reign of
violence that characterized the period and provide a sad, telling
commentary on the breakdown of human values. A strain of despair,
disillusionment is predominant in these novels.

Train to Pakistan is one of the finest realistic novels of Post World
War-1I Indo-Anglian fiction. It is Khushwant Singh's supreme
achievement. This realistic masterpiece contains, among other things, a
well thought-out structure, an artistically conceived plot, an absorbing
narrative and imaginatively realized characters. It has many notable
features such as an unobtrusively symbolic framework, meaningful
atmosphere and a powerful unvarnished naturalistic mode of expression or
style. The predominant quality of Train to Pakistan is its stark realism, its
absolute fidelity to the truth of life, its trenchant exposition of one of the
most moving, even tragic, events of contemporary Indian history, the
partition. Train to Pakistan was originally entitled Mano Majra (1956).
Mano Majra is the name of a place which is the center of action in the
sequence of events leading to the final catastrophe.
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The scene of Train to Pakistan is laid in India on the eve of the
partition in 1947. About ten million people-Hindus from Pakistan and
Muslims from India-are in flight and in the large scale communal
disturbances and killings nearly a million are dead. Only Mano Majra, a
small village, is, at this time, mostly free from communal frenzy and
fratricidal strife. Sikhs and Muslims have lived in Mano Majra for
centuries, and their relationships are friendly. On an August night, Malli, a
dacoit, and his gang, enter Mano Majra and demand Ram Lal's treasures.
Ram Lal, a money lender, refuses, and is murdered, the gang leaves the
village dropping a few bangles in the house of Juggat Singh, who is also
known as Jugga. Jugga, who has served several jail terms on many
charges, is at that time out in the fields. He was required not to leave his
house after sunset, but the call of Nooran, his beloved, the Muslim
weaver's daughter is too compelling for him to abide by the restrictive rules
of the police. Jugga and Nooran return to the village only to find the people
gravely disturbed by the dacoity and the Murder of Ram Lal. Almost at the
same time, Hukum Chand, the divisional commissioner, who has arrived
earlier at the offficer's Rest Home, is engaged in a sordid affair with
Haseena, a teen-aged prostitute. He tries to take liberties with her, hears the
noise of gunshots and voices of Mano Majrians, swears loudly and then
leaves the girl. The next day, policemen arrive at Mano Majra railway
station to conduct an inquiry into the murder of Ram Lal. By the same train
arrives Igbal Singh, a western educated youth, who has been deputed by
the people's party to work among the common folk.This westernized young
man goes over to the village Gurdwara and is welcomed by the hospitable
Meet Singh, the Sikh priest. His is admired by Meet Singh and the village
Lambardar. He is, however, arrested by the police through a
misunderstanding. Igbal and Juggat Singh are both held by the police on
charges of complicity in Ram Lal's murder, though no proceedings are
started against them. Malli and his gang, the real murderers, are also
arrested, but they are later released. The police inspector suspects Igbal to
be a Muslim and, in order to convince himself, has him stripped to make
sure that he had been circumcised in accordance with Muslim practice.
Events move fast, and the fate of individuals in Mano Majra is decisively
affected by the catastrophic events of the partition. The arrival of the ghost
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train filled with corpses at Mano Majra from Pakistan "created a
commotion". The dark clouds of suspicion and fear arise among the Sikhs
and Muslims, who have lived together for centuries. Yet feelings of
brotherliness have not disappeared, and they meet for consultation in a
scene that is both intensely human and touching. Madness has invaded
Mano Majra too, inspite of the benevolent character of Mano Majrians.
Muslims are evacuated to a refugee camp at Chandannagar, later to be
transported to Pakistan. Nooran, who is with Jugga's child, visits his
mother but is almost compelled to go to the refugee camp. Hindu fanatics
vow revenge upon Muslims for what Muslims have done to Hindus in
Pakistan. Hukum Chand learns that Haseena too would be on the train
which is scheduled to carry Muslim refugees from the Chandannagar camp
to Pakistan. Jugga and Igbal are both released at this crucial stage. Juggat
Singh goes to Mano Majra only to find that Nooran has been taken to the
refugee camp and that she would be travelling on the train to Pakistan. He
also learns of the plot of the Hindu fanatics to blow up the train with
dynamite as it passed the railroad bridge at Mano Majra. Jugga climbs the
steel spans of the bridge and begins to slash at the rope connecting the
explosive material with a sharp instrument, a kirpan. The leader of the
Hindu saboteurs fires at him, but Jugga clings to the rope with his hands
and cuts it to pieces. The engine of the incoming train "was almost on
him". Thus the train "went over him, and went to Pakistan".

Khushwant Singh exhibits a genuine faith in the humanistic ideal, in
depicting a real Jugga laying down his life for the woman he loves. Train
to Pakistan is a creative rendering of the real, and it reaffirms the novelist's
faith in man and renews artistically his avowed allegiance to the
humanistic ideal.

Chaman Nabhal's 'Azadi' is a monumental novel,a moving saga of the
division of the Indian subcontinent into India and Pakistan and the
accompanying disaster that hit these two newly declared independent
countries in 1947. Apart from the necessary details and a picture of human
cruelty and perversity that we get in this chronicle novel, it contains a well
executed and gripping narrative, clearly-realized and readily identifiable
characters and a kind of grisly, macabre atmosphere that has its own sharp
appeal. The novel got the Sahitya Akademi Award in 1977. As the novel
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opens, Lala Kanshi Ram, a wholesale grain merchant of Sialkot, looks
deeply worried about the announcement that the viceroy, Lord
Mountbatten, is to make on June 3, 1947, with regard to the freedom to be
granted to India and the much talked about partition of the Indian
subcontinent into India and Pakistan. The announcement comes, and
people listen to the news of partition with bated breath. The people of the
Punjab in general and of Sialkot in particular who were until then only
Punjabis and who "spoke a common tongue, wore identical clothes, and
responded to the weather, to the heat, and the first rains, in an identical
manner"”, suddenly become conscious of their religious and ethnic roots, of
their being Hindus or Muslims, of their belonging to the majority or
minority communities. The feeling of hostility naturally runs high all over
the north western and eastern regions of India. What happens in Sialkot
and the neighbouring areas thereafter becomes the tale of every village and
town in the affected region.

In the Muslim dominated city of Sialkot, which was until a few days
ago a picture of peace and amity and co-operation among the Muslims and
the Hindus and the Sikhs, all being the children of the same soil, the
Muslims celebrate the news of partition and the creation of Pakistan with
the bursting of crackers and illuminations and processions. In their own
turn, the Hindus and the Sikhs think only of how to defend themselves
against the impending attacks of the frenzied and fanatical mobs of
Muslims. Not unnaturally, the division of the country on a blatantly
communal basis does bring about a psychological wedge, an emotional and
spiritual rift among the civil, police and military personal of undivided
India. Everything looks so confused, so uncertain, so tense and grim. In
this sickening climate of communal bitterness and hatred even the pure and
profound Arun-Nur love relationship ceases to be a private, personal affair,
and, almost inspite of them, it comes to acquire communal or political
overtones. And such close and devoted friends as Arun and Munir too feel.
"a tension towards each other".

The situation in Sialkot worsens, and events take place with
monstrous rapidity and suddenness. With the influx of the Muslims into the
city, crying hoarse their tales of woe and destruction at the hands of the
Hindus on the other side of the border, communal tension mounts up in
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Sialkot, and what were at first only sporadic acts of murder and looting and
arson subsequently explode into massive and organised violence by the
Muslims. A sizable majority of the Hindu families of Sialkot shift to the
newly set up refugee camp for safety, and those residing in Bibi Amarvati's
two houses on the Fort Street do also move there on August 2, 1947, under
Lala Kanshi Ram's leadership. This lull in their lives, however turns out to
be only brief and deluding, for what happens to them in the course of their
journey to the Indian border is incredibly painful and humiliating. The foot
convoy, including Lala Kanshi Ram, his wife, Prabha Rani, and their son,
Arun; Padmini and her daughter, Chandini, Bibi Amarvati, her son Suraj
Prakash; and daughter-in-law, Sunanda Bala, and their children, Bhavna
and Nava Kant, Sardar Teja Singh and his daughter, Isher Kaur, and
thousands and thousands of others, leave Sialkot for Derababa Nanak on
September 24, 1947. It passes through Gunna Kalan, Pasrur, Qila Sobha
Singh, Manjoke and Narowal, through " a living inferno" as it were,
through a route littered with dismembered human limbs and skeletons,
discarded clothes, turbans, umbrellas and walking sticks, and by the time it
reaches the Indian border, it is only "a demoralized mass of humanity".
With Suraj Prakash having been killed and Chandni abducted by the
Muslim marauders, what is left of Lala Kanshi Ram's team, all shattered,
and dazed, comes to Amritsar, and from there it moves on to Delhi where
in the face of severe ordeals, the families settle down to piece together the
bits of their precarious existence. Chaman Nahal's Azadi is an epoch
making book which describes not only the terror and tumult that
accompanied, in fact, darkened, the attainment of freedom in 1947 but does
also envisage man's Azadi or freedom from beastliness, from moral,
psychological and spiritual malady.

Salman Rushdie, an Indian expatriate, shot into fame in 1981 with the
Booker prize award to his second book, Midnight's children. Rushdie has
actually conjured up a striking new genre by mixing free flight fairy tale
with savage political indictment. In Midnight's children he has transformed
his own plight involving birth in the partition year, 1947, by admirable
play of powerful fancy into the fictional tale of the unique tribe — what he
has called Midnight's children parodying Jawahar Lal Nehru's famous
phrase 'tryst with destiny in his invocation of Indian independence in his

191

midnight oratory on the eve of independence) — making libration look like
yielding more evil than good. With the characteristic humanist's vision, he
has endowed the horde of the midnight's children with unique powers
rising from deformity coupled with eerie gifts. The comic fictional-
historical muse of Rushdie records, "During the first hour of August 15™,
1947-between Midnight and one a.m. — no less than one thousand and one
children were born within the frontiers of the infant state of India....... what
made the event noteworthy was the nature of these children everyone of
whom was, through some freak of biology, or perhaps owing to some
preternatural power of the moment, or just conceivably by sheer
coincidence, endowed with features, talents, or faculties which can only be
described as miraculous".

Saleem Sinai, the narrator hero of this novel, is one of these
midnight's children and Indian history since independence has a grotesquv
way of getting involved with the personal life of this funny character.

Midnight's children encapsulates the experiences of three generations
of the Sinai family, living in Srinagar, Amritsar and Agra and then in
Bombay, and finally migrating to Karachi. Saleem Sinai, the narrator
engaged in the actual writing of the story, works at a pickle factory by day
and records his experiences by night, hoping that "one day, perhaps, the
world may taste the pickles of history. They may be too strong for some
palates, their smell may be overpowering, tears may rise to the eyes, I hope
nevertheless that it will be possible to say of them that they possess the
authentic taste of truth". Rushdie's self-avowed purpose in writing the
novel was to highlight the connection between public affairs and private
lives'. "You cannot separate the two", says he. "They interpenetrate and
that is how the writer needs to examine them, the one in the context of the
other".

Alongside of Saleem's personal history we have the collective
experience of a people and the history of a nation. There is in the novel
virtually all of the twentieth century Indian history: the Jallianwala Bagh
tragedy, Quit India Movement, Cabinet Mission, Freedom Movement,
Muslim League and its role, riots and bloodshed subsequent to the
independence, Five year Plans, reorganization of Indian states and

language riots, Chinese aggression, the theft of the relic from the Hazratbal
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mosque, Pakistan war, liberation of Bangladesh, the Emergency and
various other historically important events. There are also typically Indian
diversions and dissents, chaos and disillusion, communal tensions,
religious fanaticism besides traditional values and modernizing efforts. All
these are 'preserved’ in the novel to evoke the truth of India and Saleem
and make the novel, in Maria Couto's word "an extraordinary saga of epic
dimensions and resonances'.

Thus we see that Post colonial writing in English is a 'growing
literature'. The three writers under study- Khushwant Singh, Nahal and
Rushdie — register the immensity of that growth. It goes to the credit of
Indian writing in English that it has dealt with some of our contemporary
history even more significantly than the local language writers. These three
writers highlight a direction which will perhaps colour the Indian
sensibility for years to come. Of great significance is the immense pride
these writers display in their native identities.
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Sell me your soul / There are no other
takers: A Reading of Textual/Literary in the
Digital Age

Natasha Kalra®®

Seven Birkerts in his book The Gutenberg Elegies: The Fate of
Reading in the Electronic Age says “Suddenly it feels like everything is
poised for change. The slower world that many of us grew up with
dwindles in the rear view mirror. The stable hierarchies of the printed page,
one of the defining norm of that world are being superseded by the rush of
impulses through freshly minted circuits” (7). In a viral YouTube video
from October 2011, a one year old girl sweeps her fingers across an iPad’s
touchscreen, shuffling group of icons. In the next scenes she swipes the
pages of paper magazines as though assuming they too were screens. The
girl’s father in the last scene presents a written message” A magazine is an
iPad that does not work. Technology codes her mind. Steve Jobs has
changed my daughter’s OS” (User Experience Words). Has technology
really coded human minds? Are humans devoid of imagination and other
important human feelings? Barthes in The Death of Author had said that
the text was free of any kind of authority, any kind of authorial intent.
Neither Barthes nor did any of his readers had imagined at that time that
the written text would have omnipresent authors, every text could be
reproduced digitally just at the click of a button. The U.S. based literary
archive Project Gutenberg has more than 42,000 eBooks- digitalized books
that have fallen out of copyright. Barthes, as we know was correct, because
now there are only readers for whom the text is just a click away. But then,
if there are only readers, what has the activity of reading ceased to? Has it
been superseded by any other bigger authority? The bigger authority of
digitalization? Benjamin Franklin in this respect says,

[Flor the first time in world history, mechanical reproduction
emancipates the work of art from its parasitical dependence on ritual. To an
ever greater degree the work of art reproduced becomes the work of art
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designed for reproducibility. From a photographic negative, for example,
one can make any number of prints; to ask for the “authentic” print makes
no sense. But the instant the criterion of authenticity ceases to be
applicable to artistic production, the total function of art is reversed.
Instead of being based on ritual, it begins to be based on another practice --
politics. (224)

The most interesting part is that when one googles “Reading
Literature in the Digital Age”, one is back lashed with a question that most
prominently appears in the search results i.e. Why Read Literature in the
Digital Age? Why read literature in the digital age when you can have the
answer to all the questions in just one go? Sven Birkerts says,
“Imagination, the one feature that connects us with the deeper sources and
possibilities of being, thins out every time another digital prosthesis
appears and puts another layer of sheathing between ourselves and the
essential givens of our existence, making it much harder for us to grasp
ourselves as a part of our ancient continuum” (Birkerts). Most of the
literature students would agree to the fact that while studying literature
most would go through a summary on the internet rather than reading the
texts. During that practice, they have been missing one part of human
senses and that is imagination. In the present paper “Sell me you soul /
There are no other takers: A Reading of Textual/Literary in the Digital
Age”, the concept of advertisement and poem in the digital age has been
taken. Both the advertisement and the poem have undergone a
transformation, the experience of both too has changed.

Long back when there was no digitalization, no mechanical
reproduction, advertising was used as a means for the street vendors to sell
their products. They would move around in the streets shouting and
advertising their products. However, now humanity has moved into such
an era where we are surrounded by advertisement in every form, where
human has become a commodity. To quote certain lines from Wislawa
Szymborska’s poem “Advertisement”, also where the title has been taken
from,

I’m a tranquilizer
I’'m effective at home
I work in the office

I can take exams
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On the witness stand (Szymborska).

Szymborska takes the example of a drug advertisement and explains
how the politics of force act into buying of a product which just deceives
the customers in the end. The poem however not only applies to drug
advertisements but all the other advertisements as well where the
expectations turn out only into grievances. The face of advertisements
today has changed can be understood from the recent incident which
caught notice “Amity University presents America se Aya Mera Dost”.
Such were the lines running under a national television program during the
recent much hyped Obama visit. A time, when digital age has hacked all
institutes, when a U.G.C granted institute sponsors a news program or to
say correctly, when a T.V news channel advertises an educational institute.
In 2011, Internet advertising revenues in the U.S surpassed those of cable
T.V and nearly exceeded those of broadcast T.V.

For the present paper, Facebook’s Page Post Advertisement of the
brand Sisley has been taken and the discourse has been compared to the
digital version of the poem ‘“Phenomenal Woman” by Maya Angelou,
recited by Angelou herself. Page Post Advertisements which are also
called Page Post Ads are the advertisements that begin as posts on a fan
page. Page post ads can be seen even if one is not logged in. Page Post Ads
help advertisers engage users by pushing rich content to the centre of
Facebook experience via news feed. Sisley is a clothing line of the luxury
Italian fashion brand, the Benetton Group. It was launched in 1967. It is a
brand which is famous for its weird advertisement tricks to shock the
world. On the other hand poetry in the digital age today can have text,
images, movements and sounds. The page post ad from the page of the
brand Sisley is dated January 1, 2015. The discourse has been divided into
verbal and visual.

The Verbal(Advertisement)

Though it is unclear that who is the speaker of the verbal, the man or
the woman, the text certainly has poetic implications. The three lined verbal
with the poetic devices captures the attention of the consumers. The
rhyming words you and too are definitely used to grab the attention of the
consumers. The verbal has been set up in the upfront of the visual as well,
where the verbal is also scripted. The name of the brand is also seen down
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below the visual in capitals emphasizing its importance. The repetition of
the pronouns | and you in the post and the visual can also be noted giving a
hint that the verbal is in the form of direct speech between the two
speakers, referring to oneself as I and the other one as you. As suggested
by Leech, “The language of advertising is described to be colloquial and
simple rather than formal and complex” (70). Noticing the line, the line
flaunts certain grammatical rules, where the first word of the sentence does
not begin with a capital and the sentence does not have a punctuation mark.
The unusual font of the line is a catchy element. The reader can directly
relate to the text of the advertisement because the context of the situation is
the festival time of welcoming the new year which one usually loves to
spend with one’s loved ones. The context of situation has two persons
celebrating new year, demanding each other as well a new outfit too. Want
as a word has a whole connotation of desire, the desire of having the other
one and a new outfit. It would not be hard to notice that you is being asked
for along with a ‘new outfit’, though the word maybe is used to balance the
situation.

The Visual (Advertisement)

The visual of the advertisement has a whole range of pictures
visualizing the celebrating mode of the new year. The pictures idolize love,
decorations and a whole mood of welcoming the new year. The pictures
are in varied sizes. However, the eye capturing picture of the advertisement
is largest in size, a farmhouse scene depicting the man and woman kissing
each other. Roland Barthes introduced the word “paradox” in a sense that,
“the photographic image does convey a meaning, but, since the photograph
is (or was at his time) merely analogical in nature and the process involved
in its creation do not transform or encode the reality it depicts, that
message is a message without a code” (17). As noted, the colors used in the
pictures are all neutral shades. The written text and the brand name are also
in black color. As mentioned by Lester “Color attracts attention to
particular detail like no other visual attribute and is used to create specific
associations with the elements of nature” (11). The subtle shades of grey,
black, white and brown are visible enough to mingle with the background
of the farmhouse. As visualized, the man is in quite a formal situation with
his hand inside his pocket, while the woman is quite in the middle of the
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activity of decorating the farmhouse with the electric lights. During the
process, she seems to have wrapped the electric light around the man
symbolising him as an object which needs decoration or in other situation,
the lights around the man also symbolize tying him up in the bounds. The
verbal seems to have been for the man who is in a casual situation and
seems to be an inactive participant of the going on physical activity.

“Sexuality in the form of nudity, sexual imagery, innuendo and
double entendre...employed as an advertising tool for a variety of
products. More recently, sex in advertising has been defined as mediated
messages (i.e. commercials, magazine ads) containing sexual information
with the persuasive purposes of selling branded goods[...]”(Reichart and
Carpenter 823).

Hence through the visual, the product, the apparels from the clothing
line Sisley symbolize celebrations, love, physical desire, lights, and
decorations. The context of situation and the context of culture used here
are significant of the festival mood when one only thinks of wearing new
clothes, looking good and enjoying. The advertising discourse hence lures
audience through its politics of identity. The target consumers i.e. the
young people can identify with the visual and the verbal and hence can be
persuaded. “Advertising not only persuade or encourage people to buy a
special product, they also amuse, inform, misinform, worry,
warn,...though it may be argued that these functions are all in the service
of the main function[...]” (Cook 5).

The next text taken for analysis is the digital version of the poem of
Maya Angelou recited by the poetess herself. Maya Angelou describes
herself as a phenomenal woman in the visual.

The Verbal (Poem)

“Phenomenal Woman” is all about woman, a woman who is
phenomenal in her own way. The woman is not pretty, neither cute nor has
a great figure to suit a model’s size. Angelou very strictly emphasizes on
her womanliness. She explains that it is just the confidence in a woman
which makes people adore her. Angelou in a way analyses two striking
feature, one emphasizing that women are always jealous of her and the
other of only men adoring her. I quote the first line “Pretty woman wonder
where my secret lies” (OWN TV). The woman finds herself neither cute
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nor suiting the size of a model, still she finds men gather around her. “Then
they swarm around me / A hive of honey bees” (OWN TV). She uses the
phrase a hive of honey bees as a metaphor, hence referring to the ways of
men on seeing a phenomenal woman. Repetition is used throughout the
poem. The words phenomenal and woman are used throughout and the
lines are repeated. The repetition is an indication of the importance of the
phrase. Angelou uses the varying lengths of line, highlighting the usage of
the word. For example, certain lines have just one word phenomenal. The
poem is inspiring enough to instill confidence in any woman who has lost
herself. The poem has repetitive usage of words pointing towards woman’s
body parts and hence explaining that a woman need to be confident about
however and whatever their body type. Angelou has no doubt used various
poetic devices of alliteration, rhyme and assonance. The verbal can also be
analysed by the tone Angelou uses to recite the poem. Angelou while uses
a regular tone to recite the other lines, she lowers her tone when speaking
the last lines of every stanza, stressing the words phenomenal and woman
throughout the poem. The verbal of the poem can also be analysed in the
context of American culture where racism was at its peak at a time. Her
poem can also be read as a statement of the beauty of black women, their
unique inner beauty.

The Visual (Poem)

The various visuals of the video bring forward the various faces of
Angelou in various forms. The voice of Angelou is heard in the
background reciting the poem with various pictures of Angelou. One can
also notice the various visuals of the pages where the poem is printed.

“Oral poetry is suddenly the hot topic in university hallways known
mostly for their hushed reverence of the printed page” (Stein 7). The
images are a portrayal of Angelou as a poet, activist, artist, happy,
emotional, crying and Angelou in various forms. The lyrics of poetry gel
well with the visualized scenes. Though the video is not a definitive
example of performance poetry, it suddenly is encouraging enough for the
viewers to imagine that the phenomenal woman must be the poetess
herself. The visual in the video creates a visual in the mind of the viewers
as to how the poetess is nothing but referring to herself and many alike her.
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Analysis of Verbal and Visual

Comparing the verbal and visual of the both, advertisement and the poem,
both the discourses bring entirely different forms of womanhood. While the
advertisement celebrates womanhood along with the desire of her male counterpart,
the poem is a celebration of womanhood on its own. Both have different versions
of the beauty. “We are in the midst of a violent backlash against feminism that uses
images of female beauty as a political weapon against women’s advancement: the
beauty myth” (Wolf 10). Usually the advertisers select models who are tall, thin
and good looking. This norm of beauty is shattered by Angelou in her poem.
Though both the poem and the advertisement are deeply embedded in cultural
contexts, they present a quite contrasting picture of mood of celebration and
relationships. Both the discourses have their own text and context. Cook defines
discourse as “ text and context together, interacting in a way which is perceived as
meaningful and unified by participants(who are both parts of contexts and
observers of it)”’(2). The discourse of the poem largely differs from the discourse of
the poem. While the poetic discourse is heavily loaded with the expressions of
feelings, ideas, imagination, events and so on, Cook says “ The important distinct
feature of an ad discourse is its function because this is always to persuade people
to buy a particular product “(5). There is no denying the fact that both have just
intermingled in today’s digital age. Before watching a poem’s video, one has to
watch an advertisement for a few seconds and while watching an advertisement,
the jingles are an unavoidable part. There is always a space for
intertexuality.

While the advertisement has all the subtle colors, the
visual of the poem is a mixed one also suggesting a mixture in life. While
the mood of the advertisement is of enjoying life in a sensual way, the
visuals of the poem are a display of the whole life in celebration. The
visuals of the poem capture the whole life of Angelou and the
advertisement captures a slice of life. While in the advertisement, we see
the face of both the man and woman as hidden, in the scenes of the video,
the face of the poetess is always seen in the upfront. The changing of frame
in the video is also not clear, it is a mishmash of the previous frame and the
new one. Hence, both the poem and the advertisement, though present in
the same contexts of situation of celebration and visualized from the same
technological angle present a different picture frame of life. While one
only persuades us in selling, the other one persuades to live life. Just as
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Fairclough says about the visual texts, “ In modern societies, visual texts
may be taken as whole texts which are endowed with a discourse of their
own and manage to get across in an effective manner by associating the
visual aspect of language with its verbal form”(28). To conclude the
paper, it is noticed that though the modern societies have prominent forms
of discourses in the digital age, they are also laid with heavy significance
and meanings in every form. Today advertising is one of those essential
discourses of human reality where the clothes one wears or the food one
eats or the shoes one wears or the type of life one lives is laid with
advertising functions. The digital age is the time when the body is already
at the verge of being a commodity and it will not be far off when the
individual thinking too will be at the stake of selling. Because after all as
OLX puts it yaha sab kuch bikta hai.
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feg It uA fiegss &t dfenr fam & Aeadt U, fgA 3HE
T 7 3 YUz It I Bfas AN T ae-a® Is fT9 AU
3 J9 §I39 HIN3 A8E @ 8o o Jedls fieg &g a<l
fied3s a9 o B Ae® w3 yfig usdt arAsdt At & A
ge8T @ u3s o3 famr far @ fAe =7 "oz d=, fere =,
A3fea<isr, Had <&, AdRed e, wife g feafAs J@|
Haz di&r A @ wiferad U. feAe Hos 3¢ @nfar 1988 i
R I3 famr| Ufs3 #F & niust 393 € &% fae9 A <9
g JfES T MigHS 3T 96 3 & fmmer 39t § 73 F ferg
fA3™g, Ade »3 diT € gR® g fosmt

Hoe & & ge39 foew & 397 91 3 femg =tz &t
IASIA, ASH nife ATt 2fds9 S =9dt J1 ferm A= 9 ust
@ fod393t 793 forer A fo fEa 99 235 3 32 A=df 3
IATeT 7 AdeT AT fer 39w fem ffg His »i3 wite &t aet
gafer At 7 f arfest w3 3309t »idl T BTt aet 9939 AT
fer »ET IBa TG WS 8 MAT T96 fER fares § & F nrBer
T & niFs 7 fEr 7 T aTH Has S St famer | Hos,
53 feme Hos 3¢ @ fegarg @ & I w3 die YyIieAH o
aH AR 3 ysfes 3 o feo A 928z <t ygsr WSt How =
T Buge fIAT Curved Spruce I, fUig »i3 niae fIAm w3 a9es
Mahogany €7 I Finger board, Rosewood &7 I 7 g guer »i3
faaT Fret 3° I feg faeg 393 &9 &3 ni3 wiHIIST © &H
wirsA &g sefenr afer 31° 4. ferends e sagq yI HA'S
ST for & T YTIHs J9 & Mids RAER 3 ASHS YU3 oJ
9 761 fegst & fex 99 o=t Aw fAn ¢ femedie faor e 9,
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T niferas & 3T Hoe d £ wifdg Aw 3, TR %
Tes T qu fig & safenr 7 maer 91 feg AE gomEet,
f3eel 7 Teifee e & AES AH J »3 IS YyUdl 13 aF I8
# feaafsar © qu S8 Fige J61 "oz d& & maH Hdls 8
YAl HUF M3 THIAIA BdT 3% oli3T AeT J1 33ardl, ATfedt
A Quuiet I1 fer A €3 A3 F o9x B § Afens &
Aaer I fem & HOg niew J9s &g e &« fyw A 5=
U9 Yyg9 YA J fagr I1 4. femenos g2 gnumaT &agar 50 3
<y THT 9 sl I% ¥ YyEdHs o9 o fEH A™ 99 AT
Fgefent J1 fedt fer A9 & A3 3 ISt Busgdt vz ATHST
Haf3 3 T J1 T93Hs AN 9 37, Shua JHgAEE, »id 3,
IHTST, IHST HIg nife a@ad fer A Yuar § »idl =ur 99
ol

1. W@UHT "I, farerg =ew ot fefds ees msmit, dar
-28

2. WEUHT HIHT, farerg Ty of fefds ees Asmit, dar
-32

3. 37 Jo&T ZaHt, fJersst Aa3dt At H 33 T%s
n&ft, dar -82

q96 HEY, feAeHds ge @ © HEfia® HHtg, U 27-28
3T. MIQUHT gHTaT, farerg =ew <F fefds Tes Aot
UaT- 83
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A &% T niftnus st nifonmux &t
gfHar

3. gafieg &3°

fies © fon & w39 9 g5 five &t 9o fenast &
fer-fogera ©F &3 U<t J1 fifimr € 839 &9 niftmiux @
ferm HI3< f¥x gfoist 38 (Universal fact) I1 niftmiux ®et
utr, 8A3E, BUTHR, YT |
7 J, 7 F9 U3 I gfenm J1 ferer w9 I QU9 F95 A
feggaT nmede Qg T A efiit § Sta a1 % fesgs <
ITHH o< |

“WTETITH J[fau3T et weaw |

Ay fR9 fd Aae IF fa migrdnr ye €30 wireds =
HAFRHT T 1 niftwmua »i3 fefenragt @ AU fus™U39 =% Jer
J1 niftmmua fefenmadt § fimrg J9er J, AT weds €3 &F
g JueT J|

A3 fEx gomdt fefenr I 7 39 A viftmmd 3 Az & dt
Jfos i3t 77 Aset I fer & A3 & fiffamr qfoz 96 @t
IJg 7 oiftux T J& wif3 wgdt T1 I9 fefit = famrs 3t
YASEt UZ J I Y3 Ji3T AT AIET I U9 Hats & fifimr yus
F9at g9 7 wiftmmua 3° fast nse J1 ferm 33 niftmmua =
A3 fifemr @ 839 &9 993 HI3T T
Hafls € 839 9 g = Ho 3=:-

Hats € 939 <9 T93Hs AN <9 niftmiug & giHar ="
it € »IEdH JU Id © HIST T TI68 96T 93 HYol

TIHTS Aalts Snie, Ut gatesfiet, ufentsr
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JI 7 oAt Aoy R I I9 a=s femars fAfimr I &t
féer, Ad »iuE fam © If939 = foore & J9er 7 »is BFd
Hyds Ju &9 ednft &9 fegge fmm@er 31 . viaee #F €
At feg:-

“F” T 098 J nifgmrs »i3 T T »9E J T9 d96T1 I

87 I fags niffmissT T 837 § T IO Hfdge & Ug

UIEIHS I 17!

ydte AR 99 vigfsa A & 39T fHftmr Arg<t 531 As |
Ufost g It viftmmux & giHa fes8er ATl gigas o »iug
iy 38 fex Arer /T SR 3F 397 fer 9 a9 & HIsT J)
U3 Haftz & 38 319 fast niFse J1 Atz 9 e 3 3 it
He9 J9-fim uSugr It Jer J1 wufea Atz Y&t A3
U3agt &F &t Tz 9, farer Aor9 it w9 it it fedt ot
Ifenr 1 g9 I wifrdt ghhar feg@er I, frost Hafts-fitfimr
@ gr9n fedt & Ho9s Bt A9t I1 ISt AAfGST fE9 & a9
T AE's ATE-89 Hienr famr J1° Aafiz 99 99 & yold »i3
yIugT St 9 WSt wiar =ust T
fod39 AU J1 feAer AU JT ®E AASaI-AAAST T I3
famrs e &Fter 9, faret Feadt & g9 3 I yuz I T
€ €31 a9 I9 AN A3 € AeT, 936, niftmmus »i3 Je&
ffg vas IfJer J1 fer T8 Hatsa AAadt © Uns i3
HigIge! § »ad® T3S £ el Ig UG § MUE IIdas <9
Jua fHftmr fée As |
J U3 Haflz 7913 &8 U= 99 &% gt J1 A3 & fefonradt
A HI3a9 &% H dE T93®Y a9te 3t Az 3 ufgst feg ot
s Ufenr Afer § 7 3AT far 9 3 Hals &t 3@ et I
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fom g9 a8 I8N 3t e Ft I, 5% I Ig € »rew, o9
3 B & wuE 8T I fiE § Aes He-udedna geeE <9
& g & vy gfhar gt T1 fAm = Ae® HY uITdrs »uE g
g »edhd AEs fee@er J1 Jea9 mfoee It g & "'
IOt J|

J9 T IVNH & A AfogE I T He-udedEd »iE
FHIT gE A< U feq & 8T IT 3 AT A<t JuT J| I T
3t feg g99 I fx 80 AR-AN 3 Hfoge © & 3379 v famrs
S99 T adeT IJ |

AHT U & A< Hans-fifanr AREas fiftmr-ugsst grdt
o3t A= 4t 3t I9 fefmr =far Aais T8 2 niftmiux mae =
ygss J famm i ufgrfadht »i3 yrFar sese &% sfiar g &
Udfedss me| oA v fefomrfss dar feg Hats-frfamr =
AES, 3<ds w3 fiys-firyBs © 3dta 9es ae Is| Hat3
yst mHm T fordice @9 @ ufgegss »r famm feme
e &% Has-fHft geg I It J9-fimm uduT f&e a9 3
HaNs fius &t st wigst @ AoHsT adaT Uer A, Hals =7
fefsam feret aremdt 39 J1 f&q g enfar ALIa9 A Quds
fan gAY GRS d& Ae J9 fos A BAG Helt3 = udedHs
95 BET & g & wifomr S U A U9 9T A T TS AIS
3 famm 31 ArEas At uert Re fex faftmraet & =t
niftmugt 3 fids T wieAg Afow & yus § famr 31 s33Hs
ArEas fHitr-udge®t K9 viftmua »i3 TRftmrget feo®
fomer 9 Tt ot et § faBfx a9 © qfo feu Ifox Aafs
fie »3 feg ARgr &9 9o @ Ayfoa fitfimr gfos ags e
Y33 T TT I niftmid 3= USaH YT JI6T Id¢ I6 IS
fefenraet 3 fea gar & daft 39T & nr@er =1 fefonraet &
Hoe3 o13 foat <u 3 JU $99 Y3 J9d f3adt &= <% I35 T
TG | nia = fefenradh AIS-UdedAx 936 ¢ 3%-a'% 8 99
fles-839 & gIftmiz Jue gder J1 d=s f¥x aw @ Gug
Hies fogew & IwusT €3 BHg femem &dt gfder) Y=t
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viafaasT & Hies @t JEI-dHsT @ d9T wfewr JI =S
FHTH W3 HaY3T ©f Sfdmiet ¥3d 8 < IH odJa’ J& As<
It vz nifgdt faa3t v gz y=vr & Jer 7 faor 91 ANfax
T3t fT9 A8 UR &% 9T 3-HS I, Jgnit BET I I Hes
W3 e FeE-n Hfimr 3= Sfes T famr I

TI3HG 199 fefenraat Ayfoa THftm Y3 o9 33 I51 I3
Aotz fefonmraet T foge <9 Has fAftmr Yyt 3578, &ae w3
fegr Uer JIar niftmud & 9w J, I A8 AN & HiHT nieg
IfSfent myfoa fHfimm &t Ut 91 fer fAftm-ugsdt feg
T Uug § funrs 9 Jue JT A3 & fiffemr ¥ U T
ArREas fAfter-uge™t @ AeHy feg &3St w3 mifAnret
TR TI5 U9 feme g3 A9 If Wt ufog S g5 feast
Y3 J96 T JIH 3T HIST IF U=dr | fEx feees nigA9-

@ € miufex ugTet <9 a& € niftmmux & HI3=YIs &
J1 BAd A ¥afantt T g T famns Ut urst &t

3, BAer oW fASAesHE d&r wdter I GRE
fAIHESHR o1 & Yf93 I96 BET Ea< I3RS € UIHY FIS'
I’

niftrus w3 fafierget €8 O fiftmr-ugsst @ € U9
T5| 79 €& WMUS-MTUE g9 YIT AU Ifae 3T a3 fomne
It =thor yuz  Aae I 1 fom 9 78 3 ufost niftmmus <
gfiar HIZeYds J1 wiftmmud & AES B &% © I mi3
Wﬁﬁ@mmww| niftmmyx & fefenraet §
Adt3-fifamr 2t 39, Aies A9 fAagst 3, ﬁaﬂezz?rwrﬁ:rmmag
AWF w3 fe 936 & 33 J1 37, ysT »i3 foue g8 “fEx A
ye % @ Ufim a9sT AIs 9, A3 TA9 8 aoa feane
IIoT 993 Jfos I mAs 9 Aeer 3f feg I T ye @ fier &
feg 39 &Jar Uer I1Y7

Aa3 <t fifemr @3 wiftwmua st g 933t I1 T9x
fRftmrget & gdt, qfos a96 & AAST i3 niew Barge ©F
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AHIET 2y-2y Jot J1 fer fefeus @ AoHs agfentt fifimr
o ¥ gg3 It 35T fare<t = a0 I1 g9 fefenrggt fAfimr
YUz J9d fHitmia &dt g Ader| fAftnd g5 &= w3
fHftmia 955 3 gmie 993 It fHos3 J9s < 3 It J|

fex nregrE niftmmug &8 I3 I IT &3T I BAS
MUE g9 YISt < A3 9 B3It I niftmiug ¥ g% J93<
w3 IS T TITs fER Y9 I

(1) fAfanr fedt = famrsT: wiftmmux § Halts €9 Ho93
THS JI&T It TSt &It, AA GRS fitfmr fedhot &t Freadt
Jt 593 Agt I @Hammﬁgafﬂwamgme—{wzr
%WWF%WEW%UWWUW@%

a%-51% GHY fHftmm 22 € €91 § <t »uT Y Is| fen et
o9 niftmug AIT wiftmius fedt = Yoot &dt J9ar 3° 8Ae
fefenraet =ttor fAftmix &3t 9T Aazdrl fer &t viftiux §
fiftmia &t g&r i3 fedt ff9 yada I wifs S3ter 31

(2) 39 fefmnit &t A<t Miftmid § Hall3 © 55-57%
3 AN 3 & AE I IdiET J 3P H ugE AT 9% fen =
IBHG AU J96 oo AofesT fHe 1 niftrmux Atz &
fefsom ©AT 9T J9 fefzoma wes=t fagh a9s Atz ysfes
JIfemr, g9 & fefenaehnt § Areadt €21 Hafl3 & Hafefamis
w3 "R fefomrs &% & Swr mEw 91 oftriug 7 &
gdtet 7 3t 7 fefonraehnt T vef R9 Qure =& dfonr § &9
3T AT AX | HN3 = AHH 8U9 fag yg= U I wis AHH
gdler J1 0 A3 &% AYus faA <t fAddy wits A<
feeest @it yrsst uzg »iz R9 ¥ 3§ & »iuw s
fefenrgent & AHSR 3t 7 fefonragnt § A &t J, fem 89
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UST Ba1 A | f&T a9A = wirr I ug fefenrgdint © 93 3
forors < Jufentt 8F & 8T A 96 € AHTE MUE nied
UeT ST UM |

(3) Haltz w3 fefenredt fegas fea Wi & gu
fa 87 y= A3 »3 fAftmradt o ¥ HitmiH g A1 »ugE
Ates nigse ©f AofesT & g fefonrgdt <9 A3 fem ©
A | HT3-THEm™ 1S9 niftmmux & £ Hodedns € gu <9
IIH II&T §IS AIIT I AEr I

(4) fefenrget st fo'x niegn w7 fegdam: - niftwmua
fefenragntt g 3ot & T d°1 B8R femafsse T Huds
feag €@ faredt niftua & 31 wiftwmua Aoz g »mud
TAEE U=dr i3 B3 It wiuE fefenmagnt widr fegds uar|

niftux 3 ye f&x dIdt 3 A3f®3 AuyAm3 T Hod,

WIEIASE!, WEHASYU, IS gul @@ Hex, 834 Ifdzaet,
n3H-feredt, m3H-fererx, €3mdt, fHasst, fHoerg w3
fefenrgenr 3 UH a9s T I ©F &3 J1 fefonradt niftmmux
?mﬁw&mﬁmw@ﬂ?waém
)’)‘lﬁ H-H? da, ﬂaﬁ WI'FGWI"'LIB( )’)‘I'ﬁdHQ'el d%dl' 3-" @ﬂ?
fefenrget & g8 I 39 €9 fAUT g6 € TIe® J&d w3
AS®3T I YU A9ad Ud Axd wifthue §usas st 37 A
AoEr | fer &Et niftmmug § BUJas I &% A J& §I3 AgaT
JI fegst gt § wuE wies Ane T wiftmma d Aes
niftms g5 AseT J1

(5) Hat3 ¥ feam yIt ge3: niftmmus Aais-fifomr €
Y39 9 T 99 &< Yudr, gEsf »i3 ufdeasa’ yst Ao3 J<|
I H3 © niam wifs fegs I ug feg & fers niAHs
&g Adts T 83 o< fepde foust T os, fAgh & Aot
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niftmmya § It Irdtet 1 A3 & T 99 ufoeasst <5 Srer
fimrs 3= fa 89 A3 € HA3f%3 fear &9 Aofex I 7 &dt |
88 73 U 9 niffd yuiar »i3 ufsedss sa9s Uzar fragt
&% Has fem w3 g & fam 39t & ot udoet 9= 8RS
A3 fog" =93Hs AN TdUF g&3n @ oo-o% Sfey fig
W8T BT FEI YT F A93 I U= | Y-y feweat &
e feorg 2% I8 Ud niftmiua &t g fefenraghnt © Jug
3 fomrs &g Jue 9T et gddt 9 fa v feg foger a9 A
yFuTT § afer JuT J1 88 3x fa fefenrgdhn © sfey =
fsaHmsT & niftvux I Jer J1 T93H® &9 FHai3 T yo9 »i3
yAs  wEtE-fegns Wittt It wiftig 3 famr 3
AASI-AINS 3 & & BA-H3 3, I9x feur ©r ygad fegat
HftmHt It § faor I1 Fd9 Hats =7 @977 €30 Jusr I 3
9d-g9 € ni3d AMST o %3 J| fere &t As-Au9s &9
ATH3GT HaN3 YT »irAET w3 7idET €7 fadHs adar u=ar|

HI3 & Aofex AHAET fAs UasgH, AW, Us-UA3a,
nfsG-feste amet w3 dfufes & FUE IS FI6 TH
niftwmug It T, 7 feost € =33 fefonrgdgnt 2 I3 Re U 3
U &9 Ao J1 Fd9 miftmmug 9 ugs-39t, AusT miz fd3s
@t we I 37 87 A3 & T 99 a< yudr, ufgesdst, gEsmt
3 F¥gd It I<ar| nifadr niftmmux ATt niEgt &9 wiftmux
&I gz Ao 3R Q0 ferm uedt 3 niftmiug @8 99 9er
Je | fefenragt v Sfud, HafAx m3 3f3d fedm a96 @ Ja3<
niftmux = It T

(6) fa3y=t = fonurst 32: Aoz ffa fafonmsa oo T
J1 ferm Bt mar viftmmus BEt niftmmug § fo3ny=t & fonmt
J&r & ¥g3 7gdt 1 ferer feq gAor v feo & I fa w €9
yfI3 9 Ao |
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I o f3nrdt, Adteus, A9 <t Afggs-feg 79 o fonra
3% It nRE Az I&| fer st niftmmug & nmy 3 fonmt 3=
@ &3 J1 fefonrgdint & fona a9s &t Yo T © 5555
3q fefenragt T fanrg niftwmus & Su-3y feg d grdter 9
3t fg QAET JTT wies I®3 & U AR »i3 8T arfes e
AETEt 39 3 9F €35 a7 I AR

(7) fefenmaegnmt Ha3 mEs ©f fRfimr 23
iU g fefenaen § 9<% Halls HEs BEt Yfas ot ar
&9 HAdT Ad3 Hes ©F A9 < fAge| A3 Aee AN faadmrt
€3 w8z =& ydat g9 Ifr AR 3t 7 fefenrggnt <t
Aes RSt ffg oor 99 fagt fefonrsehet g 79 miz & T
AAIT Je I5, BUa' T ASs A3t ff9 0T J9a Hall3 & nide
¥ T Gd e AT ASET JI FES © &% 8 AT w3
AARUE & UETE 96 © Wdl J ALEd, I-Udt iz ar-Udt gist
T feT9® a9 AaEd M3 Buat <9 ferdmesHa Aa3t = feam
I »UZ I3 T JS-UIH WISHTT W3 nUSt AIASHA faa3t
MUTREMT IdtEt I w3 fagset &, feR & B3S-IS
UIEE IIoT 2 wiftmiyx @ J9A-839 <9 HTHS J|

(8) fefamiaghnt niweg famrs & IUr JIs™: niftmmux
AHTH @ 87 9a1 U6, fAgh € fiH famms 3 WiSt-wa-ist Aee
96 fAgr nifor I90 »i@er I AHH § AU T T feg @9qr
AAE AHH © feone &9 A 3 U HI3YTs S nier
gger J1 ferm Hos a9 § fogr@e @& mH § Adt AU 2T o
niftmugt »Et ge feo feda Aos < w3t I fa Bast & fom
fowg 99 AHH § B398 &t A8t fernserdt w3 foHeT &% IH
FI&T I Ufast niftmmua wieg famis yus a9 <t fimme J9|
87 ursa® feg 7 & JU 3 U A3 3% AEu3 famrs yus
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A,

fenm2 | viftmmua uzs ©F gex 8T I, fomrs & i U
9T J, fefenrgdt § fomrs © nEg mies <9 395 & 39
IR viftmiug 3 & st I AT Hdt3 © 939 9 vt
e fefonrgdt 3 fest ufeda a9 =< fa 89 »muE feeg ot
@ Az 3 @ St JRaft fefourast e fegt nmH-femem
39 €< f& 87 I9 9% B, IT IfeaTE § g I%gs AU a9 Ax
3 &fis A |

AR 9T & B3 J1 fEust HIZRYTS IS T HARHT 8T o IF
feg auz w3 e wiftmug AR § YUz § AIET J1
frfimr = Ge1 Y9 96 e niftmmud w3 fiftmraet Saf <t
i HISTYTS Jet I1 A9 »iftmmil Jees I ni3 e
S9d gyt feg@er I° ug fefonrget RG99 Adfs fius & &aF
6 & 32 3t 2 fiftmr & 88\ YT 5t I Aeerl fem et
niftmue w3 fefenradt Aotz <t AREas it Y&t © €
TJ 5|

- ﬁ [v] ﬂ .
1. 4. »iHIamE, B fEsen Ea fdersat HEfaa, Uar
50
2. ® IIIYIHT, JIFRAT: Jge< HIATT:

(»))  “H A8 Jer Ga=fo HIH IIfT TAI
T3 graE Jfenr 99 f8s Wa nigrgi21”
(wfe dfg, Ha®T 2, UsaT 463)
3. IEm w3 e, niftmmus fedibot wiz fAois, dar
448
4.  FSIHET, yFT miz, UsT 6

220



g Jiffe Hw H#t ¢ Hies €9 Hafis v wdse

3. wfded 33
ff wfsdls ffw € Seat 9 39 diffe iy # € sgift Hies &
AHSE BEl Ag B9 30 Je39 U 63 Ae9 J&r uar fe3at gt
g &9 €38 Ho®s dH Id "2 &g gom3 dt Jaet I fed md
Qg Udfga, won dftm, Haflz gHlE, €9 ddt € =t migzaal €
Jedes, H3-fudt, ot wadw, fsddue, fsaeq, fsgss 3 fsg megw
A5l Qaost & uds 'gst 33 HI3 yg wIss Hig & HI B9
PEIgEE, HIS ydA, Wt v & feges, digg goHE, <93 9
JuE, Aoyt HIFUEd, H33H39E39 3 WA mife € w3 fedu
A5l B980T Ig ASH vasudd H o st It (33, T9R=HE 3
sfeus) &g unfanr Sfemr J1
g difde fiw & wfadt It A3 uduar € fefime fonadt wol
THAA U3r ¥ Hies yds 39 3 fEa uafha, »ifamiardt, »As A3 =
Hdes " fm AyEe o emAn W Heg Bt G uds 39 3
giHegeet HI I3 ol #t, 9 Tea migg wife AHg fegrgd Ha3T
Y HUGs 997 &% HEu3 Asl fedt a9 I fa feg waonfsar =r
H3T® & J d AHd BaEl € Bel YAz di3r famrm feq \u, feegaq
ggH Ht R € Yds wigAdE RAHW feg dfg I It di3T A Haer Hi
3 T8 I wuE fenaEes Hies © wean &Aool € HOHE
e ?
g diffe fw # = "W 26 ©HEd HS 1666 T & uaT aa@
feg ofenr wH® feost w wou e dr few Iftwr 1 feost € fusr
T EH JIg 397 goed Ht w3 WIT ¥ & gt W H 9ig dt €
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gOUS € &H dide IE HI smie K9 ueRr Ug &g ©iftmt 9T 3
Saat & wiuxr s Tifie fHw Ju feur Hh

g diffe iy # ovrgr 99 9 9n & afesr Uaet Afaz €9
g3 i sysr J1 fegt € wagd €9 52 It He W 99 difde fHw
Ht enfigr et Flat wigeg It IfesT I8¢ mel It Hol fHw Hf 3
g Tfde iy o »3 Gaat € 52 I it Jesel ® ERH JF ©
U e Hags ozl

g difde iy # & fsar Rfenr v It v =dt Hl, feses
Jed J96 © 3 §g3 Ha Hi fiefef3om ©rer I fa Afzgg + <
UH waeud feg 52 a<t »r § fead I8 mel feaat ot &t nrdifear
o At fivedt g difde il #F 3 »uE g €3 Bt gt A fan
73 " W =T dEt fezqar &t A aEt fdg It Ae, wAsH St Asl
Widgme & U309 fdg dH €3 mushit cu@eht §g 99 3t wsl
fer @W3 HAfGE ¥ feves aet Ufsz ot S-feadt w Hies amas et
ideyd feg fogfem s 99 Hel fegst § st qgwad fed ot »is
gH3d wifeq & Aorfesr st A’

fers feoer ot ¥ 9% I® A9 99 IBET wdeyd Afgg wr
IE 99 wa feg fagfa digzs & yuesr gdt I, fem ®et @ 3ar
goed W & GIat & HIs € I3 weA AwE 3 gmiE €RAE 3
¥, g 3 B Bat § feg Rfonr € 3 »y@ ddF 3 uF a9
fazr1 wgwd dmi Sagt ye 3 fogag A f&g B3 g mHH o
fowg 3 sovm »igr g IR diezr Iw 3 "Oge mE fegt < Afgmr
HoHT fHw gy &3t 99 & »u & Ader 3 3mm (WD) ot 39
o 3¢ Al fef3omad fgue g5 fa AaAT o<t © de Jgt Har A
dtazs gg #t & my s A/

My e Ifgnr fimesg Aoz B3t feg fenAz dfoe
¥ Ide HIfm3 &dt dfg mfemml W 93 =9 Afawr §g erH dfE feg
e J1 fer dfg feg 951, fqms, fae wife Te3=t & GR33 mifzWis
IRYIs M3 HIU &' didt aret J1 few qfF few fgm gmr 3 fewer
Ig Joaet It &t Jg g8t w3 et I feg & J&1 wdar
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IHE @3 »y f T fe¥dE miffad w3 Jife-ggsr € AHdET 9%
g fdet Hh

g Iffe fitw # wuE gor e yefss 9t @ myg afe-
HEmt 3 ydt 3¢ A Ael dg9rw a@ls Yzt € REl, gOiEt
TG JuuE HE I3 TEls AEEdr I3 HST w3 AHg Jfe-Remi
YW wiSdt HeS3T &% Bdat & myeht ggeret &g di3r I 919
diffe iy & 8¢ AH39 € feeds Asl s’ & UdudWz ser €
yuar 3t dizr Jf, a% ot g U39 feg »idat yuar & 4131
edfed w3 W3fgd A9 yad € fea # 3 U B € yuar 3T JI
f&g A9 8¢ Gdat di fefds ggeel feg fug I8 T8I AHT ©RW
djg feg SBIFar »isd’ IAd B¢ I&| dd difbe fHw H & Jfes few
doama TEls w3 A3 T@ls yfeadt T i Hiar J1 fer wet
oA dF feg dgarfe Gfoz dudl, dor, nifs® Uodt »ife W3fgd w3
dizarfe few g9 ysfss, AeEhm, oHar Y3, gAes mife @dfed e
T ygar Ifewr J1°

feg A9 g€ Haz & fopet 3 arfes © =T €38 Quwas adt
g5 é 9w ue I¢ g5 99 H#Ht & J9er feg HEE IgWd w3 UGHG™
»E3d ¥ IF Ue df Irfes & faret 3 Gz g5 w3 fegt 3 of g
T W ufenr mer 317

g diffe fw & dif geas Juser feg weel w feRAR Aigsq
HI3e J faBfa fegt & I8 I € wug 3 It 91 fegt & Aofizw
Tediua, fimrs, 3891, aet g = yuwar dfemr I w39 3 g
H3' feg feg udugar et I fa Ggf & o=t e arfes Iumy U
feg disr 31°

3. »efiz fHw Uew © G feu 9o € sWt © Fedg feg
fegrg I fa fre g1 & famd &7 I 3 OH I® feg ysfss gu
BNz Yag I o »ia & Jforrer w3 JwREs € Ba I3 few
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id »daT ' 99 I8 U Aie Js, figh & 88 € 89 arfea feq
ferm us feg arfemt Jae Js|

fegst fimrst Enff yrzgat & forest 36 7 39 J1 83 3w A
W& © dae ferer oW i fimm few feg arfedt W3 B &of
d yuazr 31 gar § S gfen dfr wer I, fem ®et feg w3t
Haftz @ 33 I/’
HJ3E & J1 J9o wmeel & g g I udz femel gwr dat Ji
fert goor i feg ot 91 fam fég g w3 I= o= @ Heg
My fieer 31 fer mee (Mg fmmg & o® wotel & Jfge) @
odr 9ig Ht 3 vt gi3fagEr § ygre di3T J1 gad & uif3g fam
T 99 U3d © fedd gdes I famr 9@ w3 uaH 33 W3 © wie
839 I3 I Je, Grel »iedst faggr wiawst J1 @AY e 3 b
fe® =fgs Goer J1 g # 3 Afew wifddt It afss ufgrfas feg
fer HgT € ©49T U HYH UHRBHT © d% 3fimm J1 fer mue <t
g feg HZ € &% Jde © & st femens J1 emAm Hft & few
fT9 wiaguy B¢ uner ¥ Hed feus dizr 91 fem few Ha &t fa
fegst Hegel € foest gg3 fimer adt 9, udz afeaw & fauet 3
8dat T HJI3T "g3 fimer J1 Wiz s didld »3 JgaT dFs of
fardt 2 fog »igd g5 w3 It W3 afe ¢ €3fqre Geags Ts1”

fer ya9 g9 diffe My & € uet feg fHae wied® gar € s
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g Jffe My & € Helz g © Y Gast ewrar gEht
vifadnt wdat I9e I5, ¥ Gde & Hf fgHs € WISt Addt gEht
I51 H fqFs T Haslud gu Gast & §g3 fmmar A wadt fagfa
feg mot®r Haflz Aw I Hf fqus o & =t §3 fodf ardhor
3 gt st fed I8 € Qua 9ar € oW & i3 I° I8, et
g a1 & I8, figh & mEmE o 3T wAd dlE feg I3 9 gmr
<t get few I w3 & orfe 9fF feg w3 o7 ot wife gfE < et fedl
Svgge Fgu W, 9, Weae, WadnR, 333, sfe3r, weer wifel !

Aer I owy Ht Eff geset feg ger v aW fem 39T feenfEs qu
feg faftmr famr 3 13 fegs’ § 991 AEIG © QU &8 Irfemm & Aaer
JI

93 gH3 md da° 3% Imar
g3 J B3 d FE TSHI |
H&ST ISATE MI HBIH Hg graT
5 H ga< d6d Has fsemdti |
Aot »d »Edt mE usaft #3dt 3at
g5 d A3 Us JdT BT AA |

3J fe& ewdt 7 EHt =l wEdt

H A9 718 uny AW 991 9 feemdti
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9 Jiffe Hw &t Hos HIfzas Asl Gost =t get feg Heflz
T »dat ufgarthz wee fem df% & Ha3 dd¢ Is fa Gost § Hefls
= fhge famrs dt st AIt Fafls = 9 (Srfas) wiftmis < A

g 939 few g9 dffe fiw & ¢ yoor < dfgasr wefiz g
feg feuet fdet 31 #ar few @3W0 <uGe € =et fenw 330
gSMT €T §g3 HJI3E JI Har ey ¥, Sarfant »3 Jast AW W3at 3
X gahf § Uur g9 I Afsat § G3wfoz iz wer faor I T@
diffe fitw # 3 feo ot ywar »uE ot s few wg3 otz 31

g Ht & feos’ gusel feg Har € AH SAC J€ WG =W €
didld /@ W3 WH3IT FA3TT € F&ad Mife § YdIe 996 BET mifnd
<t dfdtazr yare It 31

g difde Fw & 3 As 1682 few fea <37 G f3mrg garfenr,
fir = a1 GJst Iz arar Jftmm G 2 Afzgg & HT 16
st " owfe 3T ot 999 Ir9ewd few UFT aargr /Y IT IF, ud
I3 g »ee & w3 3 ufos’ Har ferd g aiffe # & o
a3 H feg sorgr fiudiggnt & dlggr w g&ar dt g ot fimr
"I T T WBH 3 W% B3 d HI3HAT feg St Hes Far fmm
firag 935 ¥ &t =93 & 9 e I FudEgd € 3¥ soad Qo
H_(§|15

29 g © Quda3 Bel, BU, &dW, yul3ar, Edl, §9F, gl
ufgmz w3 HoHg g8t § Bast © et ¢ wdls ot ¥ Aefiz
gt fid3hrf, 7 HETT € 88 € wiagy wel mfAd et feg yuar it
HEedt ¥ wag © odl, fige gt v It wize der 31

Hifl3 g8ef © 9% 9 Ovods v Efgz J=am-

3QIE39T 3 gH3 HYaT, HleT HeE gHT HEdr

S€ 3B 3ot HigeEr 99T, 93 "o Quss maanl '

IAZedT foAE, A9REe A

szt fadar, uarset udan

SIIZCdl &0 IWZ<dl g

AEEdr B9 gardar ol
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fer 33" 99 W 3 WU JT ¥ &3 9 9F, HI dT ¥ I3 HZ 13)  d1g dfde fHw g Gadt et afezr, 3t Wdlu fHw, dar 322
IH M3 I3 I € &3 fHarg g € I T wigd® g feg dw 14)  Uarg ot Az ydugr, 3 93 Ues, dsr 132
dtzr 7 Gaar € wisdt aferadt w3 Hofiza folssr € Haz gs1™ 15) wiesfgEz gig difdfe fiw &, 4 miog Hw, dar 67

HoW yaH dfg feg fefmr I fa IGQw aig diffe fw &t orar 16) dg difde fHw »ig Gadt fJet afesr, 3t Halu fiw, dar 322
fsafiz A " 919 diffe fiw #t & foumz st feg efonr fammr 17) g4 mE39
a5 3 qrgend feg fea ggg finr 31 wideyd Afgg & Hos Har € 18) 93t 8fgg, g, Usr 53
AN 10 ¥ HIi&T & Aer 3 fud dfge € gege & i3 @& »imr &t 19) Gt
9 € 935 J9¢ mel Tyt Adh Sigt 3 FS Uzt Faer J fq 99 200 Ty J@EMd & It digss W AW3SE Heflz o uduadr, 3T
gffe ffw # feg €9 It € Foflsad He w3 Gast © ties few »iflz fHw Ues, Usr 44

I35 = 3T HI3E HI
IS w3 fouar

1) w3 fefsgn fse ufodt ff msdla fHw, dar 398

2) 9 Jifde fHw g Gaar aew, Y yral Afgars, dar 288-289

3) U9 diffe My muEE, Aed 3 Hem-Rf Rer i I3, dar
16

4) esfgeEz a9 diffe fiw # - R mfog fw, dor 70

5) T difde Fw # A=, Aeg 3 Hem, Rl e fiw g
dar 155

6) Tg dfde fhy »ig Gadl fJet afesr, 31 Hdlu iy, Jor 319-
320

7) ffy I@enrd I odt dlezs B oAEIdW HAflz o uduan, s
itz fHw Yes, Yo 43

8) JIg e fiw #ig Gaar I=w, § yHael Afges, Usr 132

9) JWHESd I Bd HIM3, TEI®S AEG, s 293

100 Tg dfde fHw g Gasar aew, Y yrsl Algars, dar 182-183

11) ffy ggend 3 gdt die3s B Awsdi Hefiz of ududr, 3
itz fHw Yes, Uor 43

12) ©Ad dfE fqrs »e39 afesr, Usr 296
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Construction And Standardization Of Attitude
Towards Sex Scale

Amarjeet Kaur®

Measurement of attitude is a very difficult phenomenon. Thurston

and Chave (1928) developed a technique of attitude measurement. Since

then number of techniques like direct observation of behavior, direct

questioning and attitude statements have been developed to measure

attitudes. Thurston and Chave', Likert?, Bird®, Edward and Kilpatrick4 had

suggested the criteria for editing statements to be used in construction of
attitude scales.

Need For The Development Of Scale:

Attitude towards thoughts, feelings, moods of reacting, process of
coping, tendencies to react, social issues and behavior all form important
components of sex and help in the interactions but surprisingly few
attempts have been made in this direct in India. Attitude scales which
could be made available to the researchers were mostly constructed in
western countries or are intended to measure only limited aspects such as
Divorce opinionnier constructed by Hardy’; Attitude towards dating scale
by Bordis®; An intimacy permissiveness scale developed by Christensen
and Carpenter’; Sex knowledge and attitude test (SKAT) for American
population developed by Lief and Reed®.

Moreover the issue of cultural differences regarding the ways of
dealing with sex in the East and West necessitates treating the topic
relating to sex in India on a different footing. Most of the scales
constructed in the West could not be used in Indian Population because the
Western situations do not fit into the Indian Cultural Ethos.

In India few clinical based studies were done on psychiatric patients.
Nakra (1978), Kar and Verma (1978) and Bhale Rao etal (1980) used
special performa to measure knowledge and attitude towards sex. Later
Avasthi etal (1992) developed and standardized sex knowledge and

Professor and Head, Deptt. Of Home Science, Post Graduate Govt. College for Girls, Sector 42,

Chandigarh
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attitude questionnaire (SKAQ) in Hindi for psychiatric patients. The
sample of the present study being at variance with clinical samples, these
scales were also considered unsuitable tools for adolescents, which could
be compared with sex knowledge and attitude test developed by Lief and
Reed.

Only one scale of sexual knowledge and attitude developed by Singh
etal (1987) could be available for non clinical samples. A close scrutiny of
its items revealed that scale covered not only attitudes but also had mixed
items on levels of knowledge, a parameter which was not within the scope
of present study. However items of this scale were helpful to the researcher
in preparation of attitude scale. In the light of above observation a need to
develop and standardize an attitude scale for measuring attitude of
adolescents towards sex was felt.

Format Of Scale.

Format of attitude scale was decided to be a Likert type scale. In
Likert scale technique, respondent indicates agreement or disagreement
with each statement on a five point scale and each response is given a
numerical score indicating its favorableness or unfavourableness towards
an issue. After deciding the technique the first draft of attitude towards sex
scale was prepared. In the present study instead of five points a four point
scale was used.

First Draft Of Attitude Scale.

In all 120 relevant statements were collected from different sources.

A number of statements were conceived and written by the
investigator after carefully considering the statement already developed by
Reed and Lief (1972).

Some statements were obtained from articles in journals and
magazines. A few were the outcome of discussions with educationists,
psychologists and doctors. Others were formulated from opinions
obtained from students and a remaining was based on suggestion by
teachers and colleagues who teach adolescents in schools and colleges.

The list of statements was scrutinized by the investigator to eliminate
ambiguity, personal bias and duplication of items. The statements
containing technical language were either modified or deleted. In this way
a second draft containing 100 statements was presented to the judges for
opinion.
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Selection Of Judges.

A total of ten eminent persons from different institutions of
Chandigarh like Govt. Home Science College, Govt. College for Girls
Chandigarh, PGI Chandigarh, and Psychology Deptt. Of Punjab University
were contacted personally to evaluate and judge the statements on the
content and suitability for the adolescents. As suggested by the judges a
scrutiny was done to eliminate some statements. This left 80 statements in
the third draft.

Administration And Scoring Of The Scale.

An attitude scale was administered on 400 adolescents in the age
group 15-18 years drawn from schools selected randomly from urban and
rural areas of Chandigarh. Equal number of boys and girls in each of the
two age ranges 15-16 and 17-18 years and each of two areas urban and
rural were selected.

The test was administered in small groups. Selected schools were
informed in advance and the schedule was fixed. Rapport was established
with the subjects by seeking brief introduction and talking to them
informally on the importance of study. They were explained the purpose of
study and requested to cooperate by responding truthfully and sincerely.
They were assured that the information will be kept confidential.
Adolescents included in the sample were asked to respond to each
statement in terms of their own degree of agreement or disagreement
ranging from strongly agrees to strongly disagree. Weightage assigned to
each positive statement was kept as 4, 3, 2, 1 for strongly agree, agree,
disagree, strongly disagree respectively and weightage assigned to each
negative statement was reversed i.e. 1, 2, 3, 4. Hence the scale consisting
of 80 statements yielded 80 x 4 = 320 as the most favorable response and
80 x 1 = 80 as the most unfavorable response. Total score of the individual
subject was the sum total of all scores on positive and negative statements.
Higher score indicated favorable attitude towards sex and lower score
indicated unfavorable attitude towards sex. Item analysis was computed to
determine as to how well the scale items differentiated between the
criterion groups based on total scores. In the present study point biserial r
was chosen out of the various correlation methods because it is considered
as one of the most efficient, meaningful and useful indices.
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All filled forms were arranged in descending order. The form with
highest scare was kept on top and the scores were noted down serially till
the lowest score. The dichotomization of items in each case was made by
combining answer categories with score values 1, 2 and categories with
score values 3, 4. Point biserial r was determined for each of 80 statements

separately which is given below in table 1.
Table 1

Values Of Point Biserial Rs (Pbr) Of 80 Statements

SNo Pbr Sig SNo. Pbr Sig S.No. Pbr Sig
1 398 .01 29 414 101 57 -236 .05
2 -398 .01 30 041 NS 58 -078 NS
3 392 .01 31 .000 NS 59  -393 .01
4  -215 .05 32 389 .01 60 -105 NS
5 397 .01 33 398 .01 61 -044 NS
6 -313 .01 34 -309 .01 62 348 .01
7 333 .01 35 398 .01 63 -128 NS
8 -226 .05 36 -398 .01 64 .075 NS
9 478 .01 37 340 .01 65 .037 NS
10 -.023 NS 38 -.145 NS 66 302 .01
11 411 .01 39 -432 .01 67 .125 NS
12 -413 .01 40 319 .01 68 405 .01
13 398 .01 41 -142 NS 69 .039 NS

14 -274 .01 42 -034 NS 70 232 .05
15 503 .01 43 .143 NS 71  .086 NS
16 245 .05 44 267 .01 72 .034 NS
17 341 .01 45 109 NS 73 -198 .05
18 -342 .01 46  .034 NS 74 309 .01
19 225 .05 47 078 NS 75 295 .01
20 -226 .05 48 305 .01 76 348 .01
21 448 .01 49 016 NS 77  .000 NS
22 -254 .01 50 204 .05 78  .098 NS
23 310 .01 51 .028 NS 79 460 .01
24 -245 .01 52 .041 NS 80 -.098 NS
25 398 .01 53 144 NS
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26 185 NS 54 .084 NS
27 238 .05 55 428 .01
28 -515 .01 56 198 .05

Selection Of Items For The Final Format.

Items were selected as per results given in table above. Items which did not
reach significant value were rejected i.e. statements with value less than
.196 were deleted and final form of the scale had only 40 statements. Items
with serial nos 1, 2, 3, 5,6, 7,9, 11, 12, 13, 14, 15, 17, 18, 21, 22, 23, 24,
25, 28, 29, 32, 33, 34, 35, 36, 37, 39, 40, 44, 48, 55, 59, 62, 66, 68, 74, 75,
76 were retained (vide table 2) as they discriminated effectively between
the upper and lower 25% cases. Items with serial nos 4, 8, 10, 16, 19, 20,
26, 27, 30, 31, 38, 41, 42, 43, 45, 46, 47, 49, 50, 51, 52, 53, 54, 56, 57, 58,
60, 61, 63, 64, 65, 67, 69, 70, 71, 72, 73, 77, 78 and 80 were dropped.
Serial no of items in the preliminary draft bearing correspondence with

items in the final draft is presented in table 2.
Table 2
Serial No Of Items In The Final Form Of Attitude Towards Sex Scale Bearing
Correspondence With The Serial No In The Third Draft Of The Test.

SR. No oF CORRESPONDING SR. No OF ITEMS CORRESPONDING
ITEMS IN THE NO IN THE THIRD IN THE FINALTEST | NO IN THE THIRD
1 1 21 29
2 2 22 32
3 3 23 33
4 5 24 34
5 6 25 35
6 7 26 36
7 9 27 37
8 11 28 39
9 12 29 40
10 13 30 44
11 14 31 48
12 15 32 55
13 17 33 59
14 18 34 62
15 21 35 66
16 22 36 68
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17 23 37 74
18 24 38 75
19 25 39 76
20 28 40 79

Validity of the Scale

In the present study validity was found out by the face validity
method. IT refers to whether a test looks valid to the subject who takes it.
Scale was given to 10 persons for judgment selected randomly as
mentioned earlier. Only those items were selected which got 80 percent or
more unanimity of the responses (Edwards 1972). Whereas others were
either deleted or modified on the basis of discussions held with them. This
unanimity of experts about the item was taken as internal consistency of
the items as suggested by Pareek (1965). Moreover point biserial r values
also show that the scale enjoys high wvalidity. This methodological
screening and pruning is a significant proof that the tool is valid enough to
be used with adolescents.

Reliabilty Of The Scale.

In order to examine the consistency of responses the attitude scale was
administered to same group of respondents at different times. Correlation
was examined between the two sets of scores by using correlation test to
establish the reliability of the scale. It was administered to 200 adolescents
twice after a gap of 4-6 weeks. The gap was kept neither too short nor too
long purposely in order to minimize the possible influences of intervening
factors of development and chance changes. The estimated reliability
coefficient of scale of attitude towards sex through test retest validity was
found to be significant (.95). Hence it can be considered as a reliable tool.
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Health Programmes, Health Planning And
Health Care In Punjab: A Case Study

Ravneet Kaur?

Health is not only basic to leading a happy life for an
individual but it is also necessary for all productive activities in the
society.' Health is an important indicator to determine the socio-
economic level of development of a country.’

In present time, the modern Public Administration is operating
in all together new settings and environment and facing challenges
of globalization, liberalization and privatization. Public
Administration of any state or country has a responsibility to meet
the health needs of the citizens. Health administration is an integral
part of the public administration, which deals with every aspect of
people's health related to health promotion, preventive services,
medical care, nursing care, rehabilitation, medical education and
delivering the health care through health care agencies.’

The efficacy of administrative system and effective delivery
of health care services are interlinked.*
Health is defined by many organizations. The
United Nations, the World Health Organization defines health as:
"A state of complete physical, mental and social well being and not
merely the absence of disease or infirmity."
Health Planning in Punjab
Figure 1: Structure of Primary Health Care network in

Community Health Centre

Primary Health Centre (PHCs) for 30,000

Sub-centres (SCs) for 5,000 population — Total 2858

Punjab, as such, does not have any specific health policy of its own.
Health programms have continued to pursue the policies of the Central
Government.

Assistant Professor, Dept. Of Public Administrarion,Govt. College, Ropar
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A Punjab health System Corporation (PHSC) was set up in 1996-97
covering 150 hospitals at the level of Community Health Centres, Sub-
divisional Hospitals and district Hospitals.

“From the above analysis it appears that the focus of the State Govt.
has largely remained on strengthening the health infrastructure. It did not
realize that importance of having a proper health management information
system, which would have helped in setting need-based priorities. The
State has not made many efforts to establish referral linkages, management
of life style diseases- diabetes, cancer and cardiovascular diseases,
regulation of private health care services and involving the voluntary sector
in different health programmes.

Health Care of Ropar Block
Figure 2: Structure of Primary Health Care network in Ropar

Community Health Centre

(CHCs) for 30,000 population — Total 1
Primary Health Centre (PHCs) for 30,000

population — Total 3

Sub-centres (SCs) for 5,000 population — Total 83

The present study is focussed on one Block of Ropar District of
Punjab. This region has many health facilities. Here private clinics and
nursing homes not only surprise someone with their numbers but also some
of them claim to have latest medical equipments. There are 1 Government
Hospitals, 1 CHCs, 30 SHC, 3 PHCs and 83 SCs in the district Ropar. The
district hospital at Ropar is also known as Civil Hospital Ropar it has
capacity of 100 beds and is equipped with some latest medical tools. The
PHC Bhartgarh has capacity of 20 beds, PHC Kiratpur Sahib has capacity
of 10 beds and CHC Chamkaur Sahib and PHC Nurpurbedi hospital under
study have capacity of 30 beds.
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Scope

The scope of this study is limited to the one block Ropar of Rupnagar
district of Punjab. On political basis, there are 5 blocks in Ropar district
(Ropar, Anandpur Sahib, Nurpur Bedi, Chamkaur Sahib, Morinda), but the
health department of Punjab has divided the Ropar District into 4 blocks
i.e. Bhartgarh, Kiratpur Sahib, Chamkaur Sahib and Nurpur Bedi . The
study focuses on all these 4 health centres blocks in the Ropar block.
Attempt has been made to examine the organizational structure, functions
and performance of these Primary health centers of Ropar.’

Map of Punjab

Source: F:/punjab_map.gif

OBJECTIVES

(a) To study the existing organizational structure engaged in the
delivery of primary health care in Punjab.

(b) To review the adequacy of primary health care infrastructure

and health facilities available at primary health centres at Ropar
block.
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(c) To examine the feedback of patients of primary health care
in Ropar block.
METHODOLOGY

The present study was conducted in Ropar district of Punjab. The
study is related to the primary health care and public health in people. The
present study was conducted in 1 block of Ropar district and 4 PHCs in it,
namely Bhartgarh, Nurpur Bedi, Kiratpur Sahib and Chamkaur Sahib.
Besides the primary health care data from secondary sources, the study
conducted interviews with the help of Questionnaire for health care and a
schedule for the patients coming to these centers.

In order to study satisfaction of the patients, patients were selected
on the basis of random sampling from the 4 PHCs under study providing
primary health care. 1 Indoor patients, 6 patients were selected randomly
from the PHC Bhartgarh, 15 patients were selected from the PHC Nurpur
Bedi, 24 patients were selected from the PHC Kiratpur Sahib and 24
patients were selected from the CHC Chamkaur Sahib, thereby making a
total sample of the patients to 70.

Table 1
Medical Facilities In Rupnagar District

Table 3
Medical Facilities In The Chamkaur Sahib Block

No. of Primary Sub- Dispens Hospit
Health Centers | Centers aries al
2 10 8 1
Source: www.rupnagar.nic.in
Table 4

Medical Facilities In The Morinda Block

. No. of Sub- Dispensar Hospit
Primary Centers ies al
Health Centers
2 10 7 -
Source: www.rupnagar.nic.in
Table 5

Medical Facilities In The Nurpur Bedi Block

No. of Sub- Dispensari Hospitals
Primary Centers es
Health Centers
13 83 55 4
Source: www.rupnagar.nic.in
Table 2
Medical Facilities In The Anandpur Sahib Block
No. of
. Sub- Dispensari .
primary Health Hospital
Centers es
Centers
3 22 16 1
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. No. of Sub- Dispensar .
Primary Centers ies Hospital
Health Centers
3 17 13 1
Source: www.rupnagar.nic.in
Table 6
Medical Facilities In The Rupnagar Block
No. of
Primar Sub- Dispensa .
Healthy Centers riel.O Hospital
Centers
3 23 11 1

Source: www.rupnagar.nic.in
4. Findings Regarding The Patients Views About
The Working Of Phcs:-
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In Punjab health services are provided through the Department
of Health and Family Welfare. The state has made intensive
provisions for primary health care services through a network of
Sub-centers, Subsidiary Health Centers (SHCs), Primary Health
Centers (PHCs) and Community Health Centers (CHSs). About the
patient’s satisfaction regarding the services provided by the PHC’s
under study, the findings are as under:
4.1Existence of health centres in patients localities: It is the
responsibility of the state to provide medical facilities to the
citizens. 13 percent of the patients informed that there are no
medical facilities in their respective localities see (Table 7).
However, 96 percent of the patients from Kiratpur, 92 percent from
Chamkaur Sahib, and 86 percent from Bharatgarh and 67 percent of
the Nurpur recorded the existence of medical facilities in their
villages.
4.2Doctors attitude towards Patients: Doctors are next to God, it
is said. Timely treatment can save the life of the patient and little
negligence can send the patient into the jaws of death or disability.
The attitudes of the doctors also impress on the psychology of the
patient. It means sympathetic hearing of the patient makes possible
early recovery of the patients.

Are the doctors behaving sympathetically? To verify the statement,
the question was asked to the patients. It was surprising to know that
23 percent of the patients were not satisfied with the attitude of the
doctors i.e. doctors were not sympathetic to the patients. Moreover,
level of satisfaction varies from 38 percent to 100 percent. Hundred
percent of the respondent patients of PHC’s Bharatgarh, Nurpur and
96 percent of the PHC Chamkaur Sahib recorded that doctors
attitude was sympathetic. However, Only 38 percent of the patients
of Kiratpur Sahib stated that the attitude of doctors was sympathetic
see (Table 8). The figure is cause of concern and demands that

doctors should be more kind towards the patients.
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4.3Presence/Punctuality, Behaviour and Services of Medical
Staff and Non-medical Staff: The mere existence of health center
at the locality is not enough but punctuality/presence of the staff on
duty, good behavior and quality of services provided are also the
important factors that determine the standard of the health centre.
See (Table 9) shows the patients views regarding behavior and
services of the medical and non-medical staff employed in PHCs.
e.g. presence of medical staff, presence of room attendant,
politeness of behavior, willingness of the staff to help, behavior of
receptionist, satisfied with dispensary services and timely
medication and treatment. The patients of the PHC’s of the present
study negated the general opinion of the public regarding the
absence of the govt. employees. An analysis of data see (Table 9A)
reveals that about 90 percent to 93 percent of the patients were
satisfied with the punctuality/presence of the staff, services provided
at the center, willingness of the staff to help the patients and timely
medication. Correspondingly, data illustrate that around 76 percent
to 84 percent patients shows satisfaction with the behavior of
receptionist, presence of room attendants, politeness in the behavior
of the staff. However, the remaining patients alleged that staff
members were not polite in their behavior. Especially Kiratpur
block’s data is an exceptional as majority here is dissatisfied with
the attitude of the doctors.
4.4 Patients’ Views Regarding Different Facilities: The
public is the good observer regarding the functioning of any public
sector undertakings. What is the quality or satisfaction of the
public/patients about the hygienic facilities in the health centers?
Different questions were asked to the patients/ respondents under
study.
see (Table 10) shows the patients views regarding general facilities
available in the PHCs. e.g. bathroom facilities, toilet facilities,
hygienic, lighting facilities and bed facilities. The Majority of the
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patients were satisfied with the services provided in the PHC’s. As
far as the bedding facilities, lighting facilities and overall hygienic
facilities are concerned, more than 80 percent of the respondents
expressed their satisfaction regarding the available facilities see
(Table 10A). But, the results regarding the satisfaction of bedding
facilities are not to be believable. It may possible that beds are
casily available in the PHC’s but it is very difficult to arrange bed in
the state level hospitals. An assessment of the data on population
served per bed reveals that one bed for every 1,276 persons in rural
areas and 422 persons in urban areas during the triennium period of
1981-82 to 1983-84 see (Table 10B). The per bed ratio rose
consistently to 1,555 persons in rural areas and 624 persons in urban
areas during the triennium period of 2002-03 to 2004-05. This
means that no appreciable effort was made by the government to
improve the availability of more beds for indoor treatment (Gill,
Sing and Brar 2010). °

The significant proportion of patients found that the bathrooms of
PHC’s were clean at the time of their visit. For instance, 77 percent
respondents illustrate their satisfaction over bathroom facilities.
However, the results are more shocking in case of toilet facilities.
Only 47 percent of the respondents expressed their satisfaction
regarding the toilet facilities and the remaining 53 percent recorded
dissatisfaction over the toilet facilities see (Table 10A). Thus, the
present study commensurate the common demand of the public that
toilet facilities still require greater attention.

5Patients’ Observation Regarding Health Delivery System
Public and private providers dominate the health delivery system of
the state. Theoretically, the state health services are operating at
three levels: (i) at the primary level, (CHC, PHCs and dispensaries);
(i1) at the secondary level, (district and tehsil hospitals); and (iii) at
the tertiary level (medical college hospitals and central government

hospitals). On the other hand, an overwhelming majority of private
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health providers dominantly provide clinic/office-based practice of
general practitioners. (Gill et.al 2010)."° However most of the micro
level studies concluded that a large majority of the patients suffering
from illness/ disease preferred private clinics for getting treatment.
It means that patients are satisfied from the services of private
doctors. But our study reveals that 74 percent see (Table 11) of the
patients that makes use of public health institutions are fully
satisfied with the services. It means that public health services are
major force in the treatment of diseases in the present study.
SUGGESTIONS
After the analysis of the data and the observations of the researcher
from the field, following suggestions can be given:-
1. It has been observed during the course of the study that
organizational structure and infrastructure are not properly and fully
utilized in the sense that there was inadequate decentralization of
authority and responsibility and even where the authority and
responsibility were decentralized, the conventions, practices and
procedures led to centralization of authority as in the present set up
everyone from the field looks towards the headquarters to get the
final decision. The organizational structure involved in the delivery
of health care administration needs to be utilized properly and fully.
2. It has been observed that generally the higher centres to
make for the loss of staff strength due to leave, transfer or
retirement by calling the staff from lower centres thereby causing
shortage of staff in these centres resulting into denial of the delivery
of the health care system at the grassroots level. Government should
recruit more staff to provide health services uninterrupted.

3. The political interference should not be allowed to percolate in
the system as health and life are of equal importance to one and
all.

4.The equipments, medicines and the staff were often found short at
the grassroots level , it requires more financial investment ,
adequate equipments , medicine and staff at grassroots level so
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that people of Punjab may able to get better health facilities at Table 8

low cost. ! Patient's’ Observations Regarding Doctors’ Attitude
5.1t has been observed that these health care institutions are often No. of Non
o Name of . Sympath 0 0 Total
visited by those who cannot afford treatment at any other level of PHC Patient | . voage SYmPath oage | age
health care or private health care. The general misimpression of S etic
the common man is that system is not delivering quality health 1 2 3 4=3/2%100 | 5 6;*100 7= 416
care as it suffers from inadequacies only. But wide campaign must >
o Nurpur Bedi 15 15 100 0 0 100
be there to convincingly ensure people about the good work these =
. . . T Chamkaur
PHC:s are doing so that they can start trusting these institutions. Sabib 24 23 96 1 4 100
. . . . . o . ahi
6.Hygiene is a basic requirement in any health institution, during
. L , Bhartgarh 7 7 100 0 0 100
the study it is found that there are so many institutions that don’t i
h t of toilets: th don’t both bout th Kiratpur 24 9 38 15 62 100
avc.e proper arrangement of toilets; they don’t bother about the Total 0 ” . " ” 100
hygiene. So government need§ to spe.nd IInor.e money to take care Source: Primary Survey
of the hygiene and awareness in such institutions.
7. It requires the efforts at the state/ government/ departmental level Table 9
to improve working environment in the PHC’s. It will encourage Patients Views Regarding Behavoiur And Services Of The Medical And Non-
patients to avail the medical facilities of the public sector PHC’s Medical Staff Employed In Phc's
and also boost morale of staff members to provide services in a o1 4
cordial way. =] = % ifé
Table 7 &l @ E E €| € | =| Total
. . 5| 5 < | 2 S| & 2|2
Existence Of The Health Centres In The Locality el &l e8| E| E| 8| B| §| 8| E|E
No Health z| z = ) ) = @ @ F ¥ | X
' Health
Name of of %ag | centre Total Variable Yes | No Yes | No Yes | No Yes | No
. centre %age
PHC Patie . e Not %Yoage Presenceof | 12 3 5 |23 |1 24 |6 1 7 2 |2 24
Exist .
nts Exist medical
(80) 20) | 100 | 96) | @ 100 | 86) | (14) | 100 | 92) | ® 100
) 3 4=3/2 5 6= 7= Staff
1 *100 5/2*100 4+6 Presence of | 12 3 15 23 1 24 4 3 7 17 7 24
Nurpur room
P 15 |10 67 |5 33 100
Bedl attendant
(80) (20) 100 (96) “ 100 (57) (43) 100 (71) 29) 100
Chamkaur | ) 5, 2 |2 8 100 "
Sahib required
Bhartgarh 7 6 86 1 14 100 Politeness 12 3 15 21 3 24 5 2 7 21 3 24
Kiratpur 24 23 96 1 4 100 of ehaviour
Total 70 61 87 9 13 100 of medical (80) @0 [ 100 | 88 | 12 [ 100 | 1) | @9 | 100 | (88) | (12) | 100
staff
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Table 10
Patients, Views Regarding General Facilities Available In The Phc's

Willingness 14 1 15 21 3 24 6 1 7 22 2 24
of the staff

(93) (7) 100 (88) (12) 100 (86) (14) 100 (92) (8) 100
to help
Behaviour 11 4 15 22 2 24 6 1 7 14 10 24
of

(73) @7 | 100 | 92 | ® 100 | 86) | (14) | 100 | (58) | 42) | 100
Receptionist
Satisfied 13 2 15 20 4 24 6 1 7 23 1 24
with
dispensary (87) a3 [ 100 | ®3 | an | 100 | 86 | (14 | 100 | 96) | @ 100
services
Timely 14 1 15 23 1 24 5 2 7 23 1 24
medication
and 93) ) 100 | 96) | @ 100 | (71 | @9 | 100 | 96) | 4) 100
treatment

Source: Primary Survey
Table 9A

Patients Views Regarding Behavoiur And Services Of The Medical And Non-
Medical Staff Employed In Phc's

Overall Overall Overall Overall
- Total
Variable Yes % No %
7
Presence of medical Staff 63 90 7 10
Presence of room attendant 7
) 56 80 14 20
when required
Politeness of Behaviour of 7
59 84 11 16
medical staff
7
Willingness of the staff to help 63 90 7 10
. . . 7
behaviour of Receptionist 53 76 17 24
Satisfied with dispensa 7
) P i 62 89 8 11
services
Timely medication and 7
65 93 5 7

treatment

2

S b=t E =

g | @ 3 |g €€ s | s

5 5 < |E 2 = a a

2 2 | s El€ 2 | s S|l £ |8 ] z

2] 2|8 6|8 o |s|8]| 2| ¢

Total

Variable Yes No Yes No Yes No Yes No
Are
bathroom 15 0 5 19 4 4 0 24
facilities
satisfactor
y? (100) (0) 00 | (79) 21) 00 | 86) | 14) | 00 | 58) 42) | 100
Are you
satisfied 8 5 17 4 8 24
with the
toilet
facilities? (53) 47) 00 (71) 29) 00 29) 71) | 00 25) 75) 100
Are you
satisfied 14 5 23 4 9 24
with the
overall
hygienic
facilities? (93) 7) 00 (96) 4) 00 57) 43) | 00 79) 21) 100
Are you
satisfied 15 5 14 0 4 3 24
with the
lighting
facilities? | (100) 0 | 00 | (58 42) 00 | 86) | 14) | 00 | 96) 4) 100
Are you
satisfied 14 5 24 4 3 1 24
with the
bed
facility
provided? (93) 7) 00 (100) 0) 00 100) 0) 00 54) 46) 100

Source: Derived from Table No. 9
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Source: Primary Survey

Note: Figures in (Brackets) are the Percentage Share of the Column- Wise Total
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Table 11
Comparison Of The Services Of Doctors Working In Phc's And Services Of
Private Doctors

Name of No. of Difference No Difference Total
%age %age

PHC Patients in Services in Services %age

1 2 3 4=3/2*100 5 6=5/2*100 7=4+6
Nurpur Bedi 15 5 33 10 67 100
Chamkaur Sahib 24 6 25 18 75 100
Bhartgarh 7 4 57 3 43 100
Kiratpur 24 3 13 21 88 100
Total 70 18 26 52 74 100

Table 10A
Patients Views Regarding General Facilities Available In The Phc's
Overall Overall Overall Overall
Name of the Facility Total
Yes % No %
Are bathroom facilities
54 77 16 23 70
satisfactory
Are you satisfied with the
33 47 37 53 70
facilities Toilet
Are you satisfied with the overall
60 86 10 14 70
hygienic facilities
Are you satisfied with the
58 83 12 17 70
lighting facilities
Are you satisfied with the bed
58 83 12 17 70
facility provided
Source: Derived from Table No. 10
Table 10b
Population Served Per Bed In Rural And Urban Punjab
Population Served Per Bed
Triennium Average Rural Urban Total
1978-79 to 1980-81 1558 387 854
1981-82 to 1983-84 1276 410 802
1984-85 to 1986-87 1283 422 811
1987-88 to 1989-90 1291 436 814
1990-91 to 1992-93 1339 449 841
1993-94 to 1995-96 1408 477 873
1996-97 to 1998-99 1446 589 954
1999-2000 to 01-03 1483 566 957
2002-03 to 2004-05 1555 624 1018

Source: Gill, Singh and Brar, 2010
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Source: Primary Survey
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