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gain conducted three 
nuclear tests on May 11, 
1998—the Buddha Poornima. 
One was a plutonium type 
similar to the 1974 test. 
Another was a 
thermonuclear or hydrogen 
bomb, and the third was a 
low-yield device with a wider 
application—primarily a 
tactical weapon. All three 
devices were triggered by 
one pull. 

s4 Study/ KMtcie/ s4ciiwuj/ 

Are you bored of buying goods from the same old traditional kirana store? 
Would you like to buy them from lavish malls, and do this without increasing your 
budget? Now this is possible as our government is welcoming foreign direct 
investment in the retail sector. 

They are considered to be Shudras, so they are not supposed to collect wealth. They 
are always in search of their daily living, therefore they cannot settle down in one place. 
They are not poor by nature but made poor by the social norms and customs, the religious 
authority and the caste system. 
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calyx n. tech (pL calyxes or calyces J a rind of 

feaoes (sepals) which protects a flower Sefore it opens 

and later supports the opened flower. 

Calyx will always remain a Base upon which 

Beautiful i£ouy£is and ideas Blossom. 
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Dear Readers, 

It is with a sense of deep pleasure and personal contentment that I present to 

you the third issue of the students ' magazine 'Calyx'. It goes without saying that a 

lot of time and effort have gone into its making. I sincerely hope that its perusal 

produces a commensurate amount of pleasure in the readers. . 

The magazine this year holds an interesting medley of articles. Also, barring 

two articles which can be said to be purely theoretical, all of them show a concern 

with policy, action and application. Even a cursory look at the articles from the 

humanities reveals that some of the most potent (and often mutually conflicting) 

ideologies and issues of our time have been juxtaposed through them. You have 

feminism, nationalism, ultra-nationalism, state social and economic policy for the 

poor and the marginalized, and FDI all cohabiting happily in the same space. Surely, 

the irony of this is not to be missed. But it should also be seen as a pointer to the 

true nature of the experience and thought of the youth in today's world. All young 

people do not think alike. Their collective experience is by no means homogeneous. 

Furthermore, even their individual experiences are by no means harmonious and 

free from contradictions in themselves. This is a truth which, I believe, has been 

reflected in the articles. 

'Calyx' is a s tudents ' magazine in a broad sense. All academic, artistic and 

editorial efforts needed for its creation come from the students. So, it is truly by the 

students. It is also for the students, within that it offers them a space to express 

themselves freely and creatively on any secular, academic subject of their liking. 

The end result, however, is not intended for students alone, but for all interested 

folks. 

I hope and believe that 'Calyx' will grow and improve with every passing year 

and be constantly enriched with fresher ideas and newer innovations. I hope also 

that the coming years will see the Study Circle becoming more active and foraying 

into many more fields of learning and doing. 

Kaushika Draavid 
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I am delighted to present the third issue of the students ' magazine 'Calyx'. The first 

two issues received special attention, applause and appreciation from all those 

interested in student-centered activities. This issue, like the first two, is a result of 

the sustained, committed and creative efforts of students of the study circle of our 

college. I have a deep sense of contentment in expressing my heartfelt appreciation 

for this amazing work. Well Done! 

The publication of'Calyx' is an experiment; an experiment designed to promote 

original thinking, to provide an opportunity to intelligent s tudents for self-learning, 

to instil a research mentality in bright young minds and ultimately to make students 

realize their infinite potential. 'Calyx' is a modest attempt at initiating a learning 

process outside the walls of a classroom. I am sure that s tudents enjoy this 'academic 

space' and that they meaningfully use it to widen their horizons. 

The students of the study circle enjoy freedom of selection and presentation of 
the topics for the articles. They also carry out all editorial responsibilities. The chief 
editor and the leader of the group Miss Kaushika Draavid worked very hard. Her 
meticulous and dedicated editorial work deserves a special mention. I wish the 
members of the study circle all success in their future endeavours. The interaction 
with the group has been a very memorable and fruitful experience. Besides, I learned 
a lot from them. 

The articles are written on a variety of topics ranging from Farmers' Suicides 

to Nuclear Tests and from Feminist Movements to Paradoxes in Mathematics. 

Students have, to the best of their capacity and time available, explored the literature 

and expressed their views. Suggestions for improvements are most welcome! 

I take this opportunity to thank Principal M. A. Pendse for his constant 

encouragement and support in bringing out the magazine. I gratefully acknowledge 

the help from all the teaching and non-teaching members of our college. It is a 

pleasure to place on record my sincere thanks to Mr. Madhav Nagpurkar for his 

interest, innovative suggestions and excellent printing. 

V. M. Sholapurkar 
Vice-Principal 
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msfT ĉr ^Rstmr torn 3*r9 M<M6&\ srfaflH... 
sfasf t^RR 19 

Indian N u c l e a r 
Stra-begy: A Perspective for 2020 

Oo^sh Kylwmi 34 

3Tm5fT ^felt: 4 5 

I n t L ^ U J o F O r e k k k 

Mug^« S«Ue 48 

Haradoxes in P^atnematics —otrange out |rue 

Dakul Datrwaqe and oiaa™"^" onararao 57 

Published by : Principal Dr. M. A. Pendse, S. P. College, Pune -411 030. 
Printed at : Shree Mudran Mandir, 914 Sadashiv Petti, Pune - 411030. 

Calyx/ 6 



cJ.=T.m. (drclqlH f W T ) 

^V9t\ W^t, 3Hid«l">dl<M ^fat f *fTc?R W$, c ^ T ^ ;3TrNT c^PJ#n^T ^ 

SRTc^TT ^t-Wld5iJMI M-McHIHI 3 # T ^ToS^sfaT TJ î ̂ R ^ 3^o5S WRIT TPTe5T WTc5T. 

•RRcTRT '*T. # f c M HiQ^Hl' fcfl^tbl ^Io5^st% *RcF HHc^ *TTct. cTSTT ^it-ipfit -c|c6e|o6l4] 

c||<i-c||c4 ?cTcRT cjqtMt 3TT%, eblcAÎ HR eft 3Tf^lf«T^ Me*T ft f t 37T% 3 # T cRTf!... 

'^ft'^T, # - $ k l H l '^TT 3 $ 3RCFHT 3 T ^ t W F ^ T Qdc}tfl ^ t . . . 

* |o6l^ l< Sfclfrcr *T5?T TteT. <i<RHd<K, ^HMcHt", «fi!R53T?[... dKMKIfr i , 

^ l l ^ l i d ^ ^ t - T J ^ t f^TR" ^Tfe^ T̂TcT IR>. ^T3W^ <PTScT ftct. k«hl[uH|oq| VldshldV 

d<y<*lde||<|^ *#5T T ^ ~&m oqRcWH 1c& "̂ T ̂ IcH 'HHI^ TT^ aq^ft Tfrrp ^ ^5TT 

fTTc5t. W ^ j f f e *il«Hld 3TTWTT P^RTBt eft IFT^OMicil. IcT^ T%^PJTM Wtt HlPldtfl. 

TTclrf^R HlPldtfl, tqrfNTT 3#T^R HlPldtfl, WTfeR^T^TT 5|cW>MI 3TTJTW *R^T 37Tt̂ T 

ĉ TcJT # - 3 ^ T *WHcHl F^TR i j£ 3TFWT. R d l ^ ' ^ d i p w ^ H c ^ l , W:?5T 

%fT^ftc5 ^ fa Tfup HMdl fHoiRju^MI 3TT3H SRcST, <MebR"im$ f%T%T SftRT ^K=hN 

%^T, ^ p j ^ Flcfa ^Trft T p p 3TNc5T SJtcHsr STFTc?T fcR SfRT %c?T... ^ lfolfuw|oq| 

¥ld<*ld *TR?M (f t ) fold^lhl f ^ T R STcT WtcTT--- TI^T^rf ^ t w f t I ^H-4H l ^ 

%c^TT fWJTJRTRTg^ cTCte t^R!T *l4iMRMI lHpldl3 ^ 1 ^ 1 ^ j f f ^WF ^ f g £ 

SRH ^tc5T T ^ £ jJ=*PT ^TR, « P T ^ ^ qiflfa W M l ^FTPf ^ t % ^ T R 3Tlf%, 

«IHlfa+, ¥ll(IR+ ^ 3 R P ^ #p>T f . fat^HI «|cf«|(Heh xwlfawid ^EfT ^ Z ^ t . «nf% 

cT#cT WTTfe ^TR<Jt% R̂T 3T3CR&.. *#5qT ^TfrFT^M 3 ^ cM,U|M| i m l f a ^ -

im mn\w tfa, Unit ftwn, #*ferp3, IT. T̂TRRT $$, mMsrf 5^, 
TTWR5TT i N t , TftSQI TJMli, ^ . TRt , 3TPTC3R ^Mt c5ST ^ %e5T. W U<^^ W 

T̂oSRT dKWl i f t l ^ ^ T3̂ T ' # ' ^ # - ^ W ^ T T f^RT^t ¥ R : IddeWM W ^ T M iTfecTt 

3TT%. d 4 > ^ MldMWH, '5R§T MdM^h, ft^cbRnj • j f rRIc^TFT 3Tlf&T ^ I R T - O T ^ W ^ 

^mi^lcil T̂T ^fW5JRt MvT 3T?ft RW3TT ^ :yR^d l41 ' WTRTT W^ cTRRlf ftfe 

fefecT '*3ft-g5T ^ T T ' #T . 

«HN*Jt||<cb 3 # T <J<KMd«ll|i9 ft^llWdHl %c^TT 3T«T̂  i l ^ H I ^ #-#^RTCTt 

P̂4f«TcT 3WT 3T% 3T^Tfwft ^ll<u|WI<9 ^FT^ f f e c5FT .̂ ^ F 4 ^ , F^T^TP^Tf, 

sllcifd l̂c? - Wrf\ c|ijH<4f<|, WWMH... ^ t ÎT3̂ T f̂T̂TTcT ?. ^shft ^ T ^ f f e c5FTĉ . 

qRuilM'cT: 'W C5T T3Rf3T FT55 c5FTĉ . W^f 3̂̂ T 3T8TR 1cTc5T TW^T fto5 W # , 

ztfttK fele5r, ^TR ft^ScT ̂e?T, ^ t fto51e5t, 3T2f fta5Ie5T... 3TW: fcT^ ¥RR ^ H ? t 
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f fcffRRWft 3^c& ^o6c|ail ^Te% ?WKJ ftIe5T, afl^PHd^-HR *FRptf <*$&&... 

Wi JRsfo ^Rh' ld 3^t>Mld 3 # ^Jcffr 3JT*T ^ § ^ ? f f i% #3^T ~S£g[ 3^3$ #?5[ 

W^TR ^T ^ (Ho6|^ ? 

^T 3TF# 3J|ej^*il^)d ^ m g ^cT t ^ f # W T *Fft ? ,^ [ 3 ^ 5 ^ 3 ^ 

leM>|U|) ^ t ?t fWTTORfT g fe r? 3ff3T c&p^r # 3 H , %3o5 J ^ M I iRqVl l sftcftjt 

^ e M ^P^c^T <MMtfl TJcflf ,'3nf% H l ^ ^ l ^ 37#T 3JT ̂ f t ^ ? ^T 3RW WR 

{JtfMM f £ SRc5T «n?lt ? cFT 3ff3I^ #e5T ^ ^ t 3TW 3T3£ «n^ ? ' ^ i M ^PT ^ t | 

ippn% ^ f s T ' ^ 3r fWT 3T^c5, cR ' ^ u f l ^ fcRcbim^ ^fcf' ^® ^ ?37P?rfSP5, 

^Tf%cf 3rat, ijf|nft f%cfT %JRt *<u|ld 3RJt, q»T 3}RWt 'cft'cft W<sNRHIcJ),3^1^16) 

^Hide-ill ^P f re^ r ucf.-qmRn' wrat ? H=MIC>I *nfe*, ^ r ^n^r ^ j f ^ r <R M 
( 3 ^ l 4 k b l Slit) cR> W] fcTe5T *I3tTM *?R 35T ̂ t ftcScT ? <|RW*I ^1 Mc^iN* Wlct? 

^r 3TF# d>imiAil 'snf #TJWET w& TTH^T *#* sfrrerre ̂ Tsfa ? ̂ iPfe 8FraM 
^K 3T?f, -am 3 ^ T ^BWR, ci-^nlxldl <i<faU4||d 3 # T eft *4l*RU4ld ( $ ) fSeft 3Heft 

H|UJU«fl ? *RT }§# ^ ^ T # ? 

f3c5T q*L . f35& TRW... f3c5T ?3%... f3?5T 3JF^T ? '¥g?' *TR %^T; VP\ 

37mT 'sjter' -qR ^TT . . . wid*i fossil ^ T gtfii' 3TR?t FTB^T... 

?FM ^ t . '#-gtEfaT ?fcR!RT dtf'tedHI W c f ^I'dM) I ^fTO <tj«qu) oiRF %£ 

3 # . U W - 'ft^jT «MM"iT IT HlRw,|<i)<rJ W l 1 ^ ^ ^ ) 

?T?TT '^Et' | WTc5 «^T 37l | , 3RT HM^IHd< ^ 3PH PTRW F^IcT. 

g^Rlt ĴT ? cb^lWldl ? cWMNUy ? cbluic^l 3|^R ? p M 3RT^M ? ^?1T 

cr%€ ? cbluimiJl ?... ^Icjdriii s^iref 3TR ^R^T #<t snt. <*)uiwi<il-̂ ft, '5^ , *$$, 
g^.. . 5R% Hiummij)! grfit <bvimi<J), CR^R^J C ^ M I ^ i i u i 0^^0=1 ft*wwi6l, 
JFRlt, 3llcMWld)*ll<JI, ̂ R 3#jpf, 3#PSlf«^ -HHItll-fl, ^TR f̂. *<«wtl*||«$l. ^Rf*d*ll 
3R^J ptiTblH*̂  ̂ t m&$, T$y\ 3TOcncra. ^ SRHJCT "J^TM, ^ vi«ki)̂ i ? w 3Rte 
tcm^T, ^ i w l d 5̂1R?T 1%̂ RT ^raT T^np TJrFt. ^ " ^ ^ 1 , ^Nw5 ciidlcRui, w*R ^Nt, 

^ f T , 3#3R SRPJf 3TTFJT ' f f w ' 4 « H M 3^2?o5r W f . ?^ ^TR^T ' f l ^T ' ^ *KlcR 

«R f^esr 3rrt. ̂ M ^R% f ^ r 3 ^ ^ ^j?it 3 # T ̂  ^ # ^pR^ "?ra«T ^.(srrfw) 
MW\l& H$vl\§ WTROT ^ H ^ 3qFniT Wl+K^cil 'WRT' ! f ^M SnW^T^; 3TO ĉ5T 3nM, 

3imc*||eH 3 R # e 5 | ^ ^ ! 

^RR5 c)NUi)ld 3TI^. *gr cR, W3[ ^<*>\&\l ~m\ ^ f ^ I R WZ ^RclT 3TI^, | f ^ 

JIH#I+Mu) ^ ^ R l M ^IZ^. cR r ^ l d ^ ^ <i<|̂ <U| - 3Rf^ W$, WZ\, WfcZl 

R̂Tc5T, cRt ^ZPT WcT t«r ^f^TRT ^ R -
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'TT ^m, m i ^ -w4m*fcnid 3 wm ? ten 3R?r aweMi anf^t, «iii<^i 

^ ) jnRra;, 3c^ JT^T. 'STWT R̂PT, *ft 4)ciWd 37rt ^ ^ p ! wtez 3 «p£!' ^rfcr 

3rTPp, ' W *ft 3 T « M 3R?fc, IT Tt^T | 3 fcftj $ 3 R d M ^ f i ^o5cf «WciW, cWT 3rt 

^ t «tl<fle|d ?' ' W *ft cjĉ T 4lc4W^ ^T ? #3ifT H|U|«W T^cf. ^ l M ^ R 3RT3, t 

c*THT ftF&^^t ~55 W^R 3TTT&T 3TRT 3 !' 

* t o r d"iduid 33ft. «4mcbki<id *nft. anf^r i^t a ra^ t stzt-irtet ^ ^ 

*TRTT. ~nfm «tefa«mMi 3M^?TT 3T^TTH qraftrr giz^t. IRTCT TFT, 3CTFT, ^Tsr-tfPra 

*TTcRT cWddld 3TTf&T fcfê T 3TH TScit, '^3o5T *rfa ^T JfFJT 1'... td<st WPTTcPTOcTc*Tr 

arrf^r didMtfi m*m, '*$fo\ wzn CSTTRT w <*>m&\ ^l^Nei, CJTTCT anw CFRT 

TjcfccJ ? TĴ PT qift %?*/<FT f$$m f r a W R c5̂ 1cfET ^Ift 3m... [' 

^u|^x| ^5?t W 3o5cT ^TTlt... fecit W i t , ^R55, # q t i t e ; WT ' W ^ l ' IT 

fcFSRTT 'ajtef 3MMc4||<rH *TR 3RcTT 3cT ^Tft... HI«WMI MMfa+dd^H, W-3»d<oq[d»'ld 

*M*Hd/t WW$ T̂ FrfoT fTe5T. ^ 1 fttW 3T?ft UHMo^'l^TT aTT^RIe5T 3cT 3c5t. =I|J|U«4I-

•WIMIdJ (Md.*MI+ ^TTTTWT M^lftd fTc?T. ^ t ^oSut 3TNt3M *WiJM ITcT 3e5t... 

^ ^ t % f c*TT HlPl+WI % 4 t ^ ^T ?' IT 3PR# ^ c 5 I T̂STcTT *< | fad. . . . W T , ^ T 

'^To3' 3TrfDT ' W W ' ^ T t ^ r̂Tc5cT ^cft; W 3TF5T 37T l̂H-=hd^ ^ T 3fl%. 3TT5T ^l«^<l«l< 

•g^tft ?IT^cr ^TRR, 3T^TRT ?%¥*, W- «=k4l*l*t^ ^ T ^^TRT. cT^TRR^rr d*"f)$ 

^g5IT TTRrTRT, ^ *MMI «|<|«j(l^ Rsllljf) ^TT +HWdld... 3 # T ^ u ^ x | 37F3fEqr HlfH<=blcil 

IT 5T̂ T W t Wf^vET 3TT%. ^T!7T, 31R ^T55 3 ! 3c5T cRt 37FR at̂ TcT: 3T^Tlt 

^ p E T ^rfit / Wld'^MI t^TR '^^JfbMI^H ^ T c M ' , '+W4II^ ^T?T3T' U ^ l ^ d l 

^ftftw ^ r , ?qTc5T 3 T O ^ sMia; w\ w&ffi STFTRT ^rrt wnt. «n«Pi«f«r ̂ nitcT; ^ r 
^R 3 f i % WRRT icftciH ?̂ T •Wld'^NI ^ T R T R§V, cR ?̂ Te5T '^TcT5T' W^ 3fc5 

^T ? 3RTT JT̂ T (dx|«WW| ^Rlft. 

*3U|^N, ^ n T s m W , WR^TT 3RM ^T^TT ^ 4 ) ^ l W ^ t ^TrT:% T̂T ̂ r f r T %^c5T 

f^TR, 1M «irnk-^pit, ? R ^ fii^ «nultê e[«h % ^ n*\v\$ Pdd^ Ttitcrr^ ^XTRT. 

ft«5T 3tfcTfe5 MRR^dld^l <:dt' c5T 3TT^R^T?f5T ^nmT 3 ^ T ^ . f M ^ F f t ^ f & f ^ t 

'Hl<NI^' (rZIT ^RT# ^tdc^) ITcfT 3TTTR ^ t . +<lRld... W\ p R H 'T^RT' Ŵ cTT 31T# 

TTlfl^...' 

t^T , W , «T4, r̂mT, HHlRchrc) f . 3WT =̂ETT̂ " ̂ t M 3HMtlldl^ aTPT̂ TT it^TcT; W\ 

'TPJWT' t 3TFT^ ^ W : 3 3RJ^. ^ R § T WJJT i M , ^cT:^ 371% W ^ f H I ^ M " ! 

^ W 3TW ijekil^l 13^ 3T8f c5racTT 3fc5. ¥R?TT, f ^ W ^ i t 3 ^ , 3TT^f ^ f ^ J ^5% 

**lR|U4mkJ) aTM^ra, ^ TTRR̂ RJt ^ T ^ ^tSt, o4|R|,wid^ ! 
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sm& Ttffc5, #l*Ef ^ $K3 3TOct - 3TTW f|*T - 1c$ IT ^ t **lfa"i ^#ET 
3TTCW fMTsT 3TI% ! 

1TRT "HNd TĴ ) s5R ^T^T 3TT%, 'Freedom is never a bequest; it is always 
a conquest!' 

'Filers t ^#£r, s&tqfa, cbiuncM î '̂ CT' q^f , fr %cfi^r t«Fjpr ^ M ^ F R T ! ' 

ff^T Mcf52T, ^ t eĥ llMÎ H ? 3TNe*IT ^ I ^ H ! W 3TTf&T 'a*' t 3M^TT JR^t%T 

^ fT 7T| 3RRTRT.... W ^U|^N cfflfT W f e , *i$Rd H-fî ti) 3#T '^' ^<J|^x| 3 ^ 

^ ^ R d , WTRTT ^ I W I H ! 

TOT, HlumfHI $*tflWlci*J (freedom of will) HTR3^T 3RRf ̂ T, IRT^cf ch^Md, 

HM4Wlfclld ^ c|Kp|c||< 3Tr%rf; W 37TcTT *I# 3RT HReJ ^t , Sm^U wfcti s^lWld*^ 

3TT%, ait ^RT S^T 3RTT 3?T% 3»T, 'Wld^Ml W^\ (will, of freedom) ^N«^ l^1 

l*dl«|U|HI 3n|...?... ! 

3^J||A)ci| 3pf 3TI%. UHMdl tft, TT $m&% FT«lf TOT ! ^RM ?3t ftslWTRfT, W 

«R5Ht oq-?IT TOT ! 3}fc#E fr&M * m $llc"i||eK «nW fofaMt W& 3Td" ^ t . 

Jdcil-cl 3c5 3T?ft 0Jl-c|r| 3 *?^ ^R^ ! 3Fjqcfn£T Vfet ^fS^ cTCTt, <jM)d/l S^rfL. 

^loil^H TTTO SRo" W f̂t <Hen1tjH ^Tdft. ! HHRHd^K, oi|Tb)j|fu|cb 7 K 3 ^ d " 

^TdlrT... W 3355 ?I^RT TOT, Pwi<ld W T̂... f^TR W ^T f%3T 'cft'^ ^BT, 'fa^TR' 
:RT̂TT ^T... ! 

CSC33G8 

*IT UVfifcHIrM* ft<Ull«l<{| 3T«jmc*cfl, elW^cfi ^RI% -

%) Wt-$W cjc&T - dUMl£ t?& 

3) tit-Ufa - feRfaT «n%. 

3) /̂ apT HMMuft ~Q\ HiRHildltf T W ^TcT lf% *RR. 

<A) Wr/74 ?# - :RRT ô4cb<. 

5) fdH^I % ^ T #^7(T - -dRT 'HciioicR. 
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Siuman, ^jjet ^reakd as inhuman 
Vijay Chokhar 

T. Y. B. A. (Sociology) 

The Nomadic and Denotified Tribes (DNT-NT) constitute about 5 million of 
the population in Maharashtra and about 60 million all over India. There 
are 313 Nomadic Tribes and 198 Denotified Tribes. Due to the wandering 
traditions over hundreds of years and without any ostensible means of 
livelihood under the influence of the caste system, they have been forced 
to live under sub :human conditions. A large section of these tribes is known 
as Vimukta Jatis' or the Ex-Criminal Tribes because they were branded 
as criminals by birth under the Criminal Tribes Act, 1871, enacted by the 
British Government. 

Even today, after 60 years of independence, they face discrimination, 
abuse, and social and economic marginalisation. The Government has not 
done much for these tribes. They are still not united. They don't know 
about their rights. The Pardhis or Phase Pardhis are known as criminals 
even today. They are considered to be Shudras, therefore they are not 
supposed to collect wealth. These people are always in search of their 
daily living, therefore they don't get settled in one place. They are not poor 
by nature but made poor by the social norms and customs, such as religious 
authority and the caste system. 

These people have no land and no right to live in any village. They 
are considered to be criminals. Therefore, in order to save themselves from 
the police, they run away to the forests, out of the village to the valleys. 
They are not afraid of wild animals, but afraid of human beings—i.e. the 
police. If they have to stay in any village for a few days, they first have to 
take permission from the Sarpanch of the village. Also every day, all 
members of the group are required to register at a specific time and place 
with the local magistrate. Anyone failing to register would be charged with 
a crime. 

In spite of the repeal of the Criminal Tribes Act in 1952, the Pardhis 
are still treated as criminals by birth and subjected to harassment and 
persecution at the hands of the police and the state machinery. However, 
they have been deprived of the status of Scheduled Tribes provided by the 
Constitution due to certain historical circumstances and the acts of 
omission and commission on part of the Government and the society. 

The DNT-NT communities must have looked forward to an 
independent India that afforded them protection under the fundamental 
rights section of the Indian Constitution. However, the promises of Articles 
14 (equality before the law), Article 15 (prohibition of discrimination), and 
Article 21 (protection of life and personal liberty) have yet to extend their 
full reach over DNT-NTs. 
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For generations, these tribes have had wandering traditions and they 
have hardly been integrated into the society. In fact, the society has always 
looked at them with mistrust and suspicion due to the stigma of criminality 
attached to them. In that sense they have been living a life of isolation 
from the rest of the society. Some of these tribes still prefer to stay near 
the jungle, away from the villages. Their temporary settlements are known 
as 'pal* or 4pada\ 

Many cruel and inhuman incidents have taken place in the past and 
they continue to even today, which pierces the heart. In Latur there was a 
woman named Hirabai Kale who had just delivered a child in her tent. She 
had nothing to eat because her husband was under custody. For the sake 
of two hundred rupees, Hirabai underwent a family planning surgery. With 
that money she bought half a sack of 'jowar'. On the same day, in the 
village, one of the farmers* grains were stolen and innocent Hirabai was 
arrested with her newborn baby. 

Whenever the police jeep comes to raid their tents, the male members 
of the family run away to the forests, because they know that the police 
will catch them and put them in jail on false charges. In order to catch 
them, the police destroys their tents and takes their wives and young 
daughters in custody. They beat them and sometime they even rape them 
in front of their family members. 

Due to the fear of the police and the leaders of the village, the Pardhis 
can never get settled in one place. In various incidents these innocent 
people were caught and taken into custody for no reason at all, except 
that they belonged to the so-called criminal tribes, Their 'pals' were 
destroyed and the policemen took their women. In some cases the male 
members of the family were shot dead on the spot. 

At present there are many social workers as well as NGOs that are 
working for the rights.of these people. They are endeavouring to unite 
these tribes, and make them aware of their rights and of the fact that they 
are also citizens of this country and have full freedom to live like other 
human beings. But this is not enough. There is still plenty more to do. 

Unless and until they settle at one place, and are provided with 
opportunities of education and employment, they will never be in a position 
to integrate themselves in the society and avail of the benefits of modern 
civil life. Girish Prabhune, a social worker, has made significant efforts in 
this direction. He has spent a lot of time to unite the Pardhis and convince 
them of their rights. He has even started 'ashram shalas' for their children. 

Recently, a survey was conducted in Shrigonde Taluka by an NGO 
based in Ahmednagar. In this survey 215 Pardhi families were found in 15 
villages. In all 102 people had their ration cards. In the survey it was 
found also that the mindset up of these people is changing. They would 
like to get settled in the villages or in places nearby. There is a desire in 
them to change their lifestyle. However the stigma of criminality does not 
leave them. Sixty per cent of these people earn their livelihood by begging 

Calyx/ 12 



|—4iotog-rapns of t U P a r i i i C o 

^ f e f r ^ f l t a ' f e J%m 

•r 

«< -wJPJ JL ~ 3K*-2^*25M4K^ 
5^-^ •%'„ ̂ 4?* *. m i n ^ ̂ 

' . :. ^ ;v , " ^ ^P**' JHfcjv. ?' 





and others are daily wage earners. Only two to four per cent of them earn 
their living by theft and robbery. People from 11 villages go for begging to 
Mumbai. They beg in trains. The most prominent problem is that of 
education and hygiene. Hardly two per cent among these people have 
received basic education. They want to get their children educated bu t not 
in the same village. They want them to go to school somewhere far away 
from the village, so that the stigma>of the criminal tribe does not affect the 
education of their children. The NGO that conducted this survey is trying 
to get in place some government schemes for them, so that they can have 
their own houses as well education for their children. 

The Nomadic and Denotified Tribes are National tribes. As already 
mentioned, these tribes have.wandering traditions. In the absence of any 
means of survival and lack of education which could enable them to fit 
into the settled society, they are forced to continue with these traditions 
for bare survival in the most degrading and s u b - h u m a n conditions. 
Thousands of families belonging to these tribes wander from place to place 
and stay in temporary structures rarely fit for human beings. 

Hitherto, their life has been a long tale of suffering and persecution 
due to the absence of a means of livelihood and the stigma of criminality 
attached to them by the society. While it may take years and years to 
remove this stigma, the injustice meted out to them due to the act of 
omission and neglect could well be corrected without any further delay. It 
will be impossible for these tribes to enjoy the human rights or the civil 
rights that are available to the other citizens of India unless there is a 
positive intervention of the government in the form of some Constitutional 
safeguards. It is imperative that the civil society as well as the state stops 
treat ing the Pardhis as a criminal tribe, and allows them to have 
opportunities of education and employment so that they are in a position 
to integrate themselves into the society and avail of the benefits of modern 
civil life. 
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foreign direct ^nvQslment in the Retail (Sector: 

^ros and Coris 
Shilpa Bhide and Pallavi Ranade 

T. Y. B. A. (Economics) 

Are you bored of buying goods from the same old traditional kirana store? 
Would you like to buy them from lavish malls, and do this without increasing 
your budget? Now this is possible as our government is welcoming foreign 
direct investment in the retail sector. 

What is Foreign Direct Investment (FPU? 

FDI simply means investment in various sectors by foreigners in 
host countries. It basically works in two ways: Either the foreigners directly 
set up plants in the host countries; or they invest in the existing industries 
or financial institutions. 

In previous times, foreign investment was restricted to the big 
industrial sector alone. But now the Indian government has allowed it in 
the retail sector also. 

What is the Retail Sector? 
The retail sector in an economy basically includes all the goods for 

livelihood such as cloth, food material, fruits, vegetables, stationery, 
hardware etc. In India, in the retail sector trade, the organized sector was 
only 2%, and a whooping 98% was unorganised. 

Indian Retail Market Estimates 

* The current Indian retail market $300 bn. (about 15% of the GDP). 

1 * The expected growth by 2015 $600 bn. 

* The expected investment of big 
companies till 2010. 

$60 bn. 

The Indian retail sector employs 21 million people, which is about 
7% of our total labour force. 

Why the Retail Sector Needs Foreign Direct Investment? 
There is need for foreign direct investment in the retail sector for a 

number of reasons. First, the deficiencies of the agricultural marketing 
system in India are too well known to be reiterated here. Post harvest, 
there is no effective agency to take care of storing, processing, trading and 
exporting of farm products. There are intermediaries who do little value 
addition. 
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Second, there are at present no standards or facilities for farmers to 
even make a preliminary assessment of the quality of their produce. 

Third, the Indian retailer is in no position to compete with her/his 
counterparts from other countries. 

Fourth, India, being a developing country, is low on capital and 
technological know-how. The role of foreign direct investment will be an 
effective and risk-free way to augment investment resources and to remove 
the problems of poverty and unemployment. FDI will bring in a large amount 
of capital and sophisticated skills of a high calibre, which will stimulate 
development. 

So, the Indian government has taken the decision to allow FDI in 
the retail sector. The government policy regarding this is as follows. The 
government is planning to open a small window for FDI in the retail sector 
by initially allowing some investments in the trade of single brand goods 
only. Single brand retailing literally means availability of different products 
of the same brand. This ensures that new retailers do not replace the 
existing retailers. 

There is an urgent need to step up investment in food processing 
and to foster backward linkages, including marketing, particularly since 
40% of the food and vegetable produced in the country rot every year for 
want of modern preservation technology. That is why the government has 
looked into different models of FDI in retail and has shown openness to 
one that would not displace the existing employment in this sector. What 
this means is that foreigners, if they want to enter, will have to take local 
partners, and will be allowed to invest only up to 51%. Once the local 
partners and other players have learnt by doing, the FDI cap can be raised 
gradually. 

Big foreign retail corporations like Walmart and Tesco Pic are 
knocking on India's doors. But, within the country, there is a raging debate 
on whether FDI should be allowed in the retail sector or not. Different 
political parties have their different opinions on FDI in the retail sector. 
The Bhartiya Janata Party is opposed to it. It recommends in its place 
other domestic policies to bring improvement in the retail sector. The left 
parties in the present government would also oppose any decision that 
permits the opening up of the retail sector to foreigners. 

The retail industry is expected to grow up to $427 billion in the next 
four years. The organized sector will grow up to $23 billion by 2010. The 
main reasons for this growth are: 
1. A healthy economic growth of 7% to 8%. 
2. Increasing disposable incomes among the middle class. 
3. The improving standard of living, mainly due to the booming 

information technology sector. 
4. A young population with a propensity to consume because of the hefty 

salaries they receive. 
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The sheer potential in the organized sector with a population of over 
1 billion and a 300-million-strong middle class, makes an attractive market 
for foreign retailers. This is precisely why the big retail corporations like 
Walmart (the biggest retailer in the world), Carrefour SA (Europe's largest 
retailer), and Tesco Pic (the UK's largest retailer) are keen to enter the 
Indian retail market. 

In July 2006, it was reported that Walmart, the world's largest retailer 
with an annual income of $312.4 billion had received permission from the 
Indian government to enter the retail market. In November 2006, it chose 
Bharati enterprises as its domestic partner in India. Bharatf s current 
investment in the retail sector is $2.5 billion. Their terms of contract are 
as follows. Walmart is trying to enter into contracts with farmers and will 
supply products to Bharati. It will also provide backward linkages, like 
storage systems and transport systems. Bharati will basically take care of 
the retail business. It has approached Walmart for advanced technology 
and management skills. But there is no official contract between them as 
yet due to strong protests made on various levels when Vice Chairman of 
Walmart was on his formal visit to India. 

When the biggest retailer in the world evinced an interest in the 
Indian retail sector, the big business houses in India also woke up to the 
potential in this sector. Subsequently, the Reliance Future Group 
Industries announced an initial investment of $750 million, that is Rs 
3,350 crore, and immediately started with six grocery malls in Hyderabad. 
It has planned to set up about 200 plants in the country. The Tatas, Birlas 
and Godrejs, and Subhiksha are also interested in investing. 

The response from the unorganised sector in retail, which employs 
approximately 5 crore people, is not so enthusiastic. The small retailers 
are afraid of being unable to continue their traditional business further. 
The malls sell products at wholesale prices. As a result, customers are 
weaned away from the small retailers, who are no longer able to extract 
the maximum profits. Not surprisingly, this class has been the most 
vociferous in protesting FDI in the retail sector. But representatives of 
Walmart International argue that ktrana stores have unique advantages 
such as understanding of local needs and superior service in the form of 
home delivery, which will help them to retain their edge over the large 
supermarkets, both of India and of foreign companies. Also, the credit 
system is a plus point of ktrana stores. Long-standing personal contacts 
with consumers also work to their advantage. 

Disadvantages 
The people lobbying against FDI include trade associations, political 

parties, and the unorganised retailers. They argument runs as follows. 
One, the entry of large global retailers will kill the local shops and 

render millions of people jobless. The government will have to ensure jobs 
for this displaced workforce. 
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Two, the global retailers would exercise monopolistic power in 
controlling the prices received by the suppliers. They will also suppress 
the domestic suppliers and engage in wiping out competition. 

Third, the organised retailers feel tha t it is too early to allow FDI in 
retail. They feel the need to be given some time to gain critical mass, so 
that they can hold their own against foreign retailers. 

Advantages 

Those who want to promote foreign direct investment present their 
case thus. They argue, one, that only FDI can quicken the pace of organised 
retailing. The example given is that of China, where the organised sector 
constitutes nearly 20% because of foreign investment, as against India, 
where it is a paltry 2% at present. 

Two, if the retailers have to succeed, they have to invest substantially 
in backward linkages and in the training of the farmers who supply goods 
to them. Hitherto, this has not been possible due to a shortage of capital. 
Foreign investment can definitely be of help here. 

Three, FDI will encourage competition in the retail sector and 
eventually prepare the retailers to compete in the international market. 

And four, as foreign retailers grow familiar with the Indian products, 
they are also likely to increase purchase from India for their international 
operations. 

Conclusions 

Why really is the unorganised sector opposing foreign direct 
investment in retail? One has to understand that the fight is not so much 
between foreign investment and domestic investment, as between the 'big' 
and the 'small'. 

Certainly, the rich middle-class consumers will shift to these malls 
and supermarkets. But the poor-class consumers will still prefer to go to 
the kirana stores; and in our country this poor class constitutes a large 
part of the total population. So, the kirana stores will not lose much of 
their business in the long run. 

The main advantage of foreign investment is the superior backward 
linkages that will come with it. These will include advanced technology, 
and better managerial skills, storage facilities and other infrastructure 
facilities. FDI is important for the development of the Indian retail market. 

The government should make some policies to prevent foreigners 
from becoming monopolistic. Here are some suggestions: 
1. Before allowing foreign direct investment in the retail sector, the 

government should ensure more privileges and encouragement to 
the domestic organised sector so that they can compete with the 
foreign companies. 
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2. The government should actually create a place for unemployed people 
in the new retail markets through innovative and useful steps. 

3. The foreign retailers should be suggested to cooperate with the small 
traders and assimilate them in the new process. 
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T3?T-"Q;. I i (3Tsfanw) 

ST $® *PJjf¥t fefa HSZIFR (secondary data) 3 7 7 * 37li fordid 

TTPTPTJT ^fW^tT fe&R7 ^T^fa %c5T, <R $)d<MiMl <JcM?lld Rf^ddl 3f^. TTdJT FTRT 

«l|U|e|U||<| 37*r^WTT ^ M*K^tfl PRI^IMK cRt ^ 5 ? 3HoH*c*JI qwdltf ! 

I 

(Jcbfayiciii ^dchMi p ra t e r <s% feRM ^ f e ^RPT n̂§cT tourer wwrft 
^ ?o% Id+KKi -TB^n% W^T «ila!.'|U||<l STsfeqeRSJT T p p iTRcTk 3^*4d**Hl 3Tlo5^ 

37T3T *P1R7 StcT 37T%. ^Ildltf 37% d^Wdl t ^ f t *M^W«^ *TfS^ JJdfa^ld 

37MST3R 3#cT. 3T?fsi^% d ^ l d ^ l ^ ^ 1 R ? ^ K « [ f e ^ W ^ t % R 3̂ 1%. 

^IRRft ^lc5T *7T3qT ̂ t t^TT WRT 3T[|rf. SJIdiPl* W 4)«ll&lfcll l^fe* 3TS<T 37l|. TTT̂" 

^dlsMMI fa^i^W ? 3" 3% <4W*<ih 37S^T 7§c5T 3n|. *ll jlld* sqpTR W ^ d 37% 

dldWI.il ?t?T 37%T. Wjfa $ld*-*U*4^ 3 T ^ T , *R>7 T̂T ^ I M I «)d4H<M<)«k w t f 

cb<u^Ml 3T̂ JT %c5t T̂RT 37lt; W cMWkJI WTPJcT ^(d*lhl TO cb^tfM f^TR %^T W 

^1# ! 3TPTe*Tr ^TMT cfaRRsfo ^rfcT *TPRT 3TST#c5T $)d*(ldJf 3W*|«tdtJoi ^ 

1R?fk 3TsfcZp^cT *T3c3<TRT V9oo/0 % ofR̂ T tfl^Vll $ ^ # ^ ^ttft# ŜM̂ RT 

<J«l'liqi- 3PTR^5t 3Tlt. ^ra^cfcS ^o% cftl«fclHI ?RTFM ^JRR talt. *TR?# 

* W ¥Ic5t ^# STtflfo SIR̂ T wkkc* 37^7, 3TR ^ 3*77% ebltfldtfr 3e5^T 

Tt̂ TRcR 3T?f5q^cT ^ ^Mfc ^ w t JTH frRf&T ^ T £ 3TT%TT. ,*llJlfd*)*<U|l^ 

vldl^idl^ +H^<quu4i spite aimc^wi ?ta sn i ^srarr W*TT% *n*ticr <i% T3̂TST 

snPNj ^pfa; 35m <i^uiiid T̂R?nc5i ^ T fta# ant; w ^ F ^ R T «HUWUH(|-

3TT3T ^dl^l^NI ^Tooin ^ g ^ f ^ R ch<ui||y 0|e|U||(| TT̂ J i H k W 3 T 3TTt. 

^ldcb-4MI 3)lrH^I TT (d̂ <4W< SI-HKHIWJHHI ^FIc5t ^H^MJdl FfflW %c5t 

3TT%. 3TR cbluid l̂ e|d"HHM̂  ^I^T T l f^ , cR ĉTRT 3TIcq?cM ^ ?Rt ^IcRt W ^ I 

3T^. *JT Pm^WI 3T«TRT <+<u<4WI6) T^RT? "STRHT̂  *ff^T 'iWt t^RT ¥ # « R ^R?tT, 

3T^T^5 TBW %c5T ^ T̂TcT i ^ # ^t, '? tc l^ 3TI?q?rqT +4«IMl(lM«ll ^ * & T̂ ^T 

JĴ JcT *|<u|iij<i 3RcM.' Vldcb-MMI 3TRq?r£IT ^HTF ^Kltdld^l ^\, m <̂od-HKteMI 

Calyx/ 19 

http://dldWI.il


3 # f e facbWM 3T2ftR 3TO^?T 3" ^Rdfbid)41-^Rt H H ^ I ^ W M I < M i d ^ l ftcT 

3TT%cT. 3 # i | ^ I W ^ £ld*-4Hl ^IrH^c^l +<u^|^ ^ R U J : '3TSR2TRq^ 3^f%.3T3cr 

JRM' I UiRld<3 ^ . * w O d , 3 T ^ ^qfcT ^d<UI Îc-H^eMI ^TcT 3RT̂ TT% 3M&1 

* %. 3ftt ft*iw - ^oo^. 

*l"ld1$ STrft 3HlrH^o4l ^T 3R?T ^T^ft 3T^S W f UiRldci) WTcM - HI-lRH 

?tcP?RT 3TRW^TT <=h<UA||̂  H ^ l ^ l W T W f T f ^ - 3 # f e t f f t f ^ f t | 3Tlt. t 

TRR^mt 3T?Tt Furfur # . TTT3RJ 7TCT3RT 3%3^T 3^f ^ t . cft-flraM ^ t 3 ^ T 

? f # T ^ §WI\ W t ; t M ^Ff-cTFf T f ^ ' ^T3^T "q^cf ^TlfT. f̂cR #^T T7RRT W T ^ T 

^dcb-4lei| ^RTT ^ % n f t 3R[3t c5FT .̂ c^Ff^T f W c } £JPT «INKId " t o «IRft", cR 

cWT 'Rh'-bMdS'lk' f̂ RcT ftoScT ̂ T̂WT. W&3 <ic^KH^4 *R^T ft3?5 f?T3?r ^ST f^TcT 

ftoScT T̂?T. *RT £)dcbfl f 3 W Wtcft- eft 3TTOFTT ^ci>MI TW^TST ^ 3 ^ ^FcT ^T#. 

W T ^ T ^ T STRRT ^ I ^ f t 3R^f cR c^l% 3TlWTFJfr <M'J<4Wlcil W$ ^TMRT SRFfsf 

3RTcT>. ̂ Tf̂ raFT f^fTcT getff 3RT?5 cR ^TR5T^TR *Je5R4Bt §ST ̂  ^ ?5^ 3 ^ T ^ 

t "5 r̂ cwr 373^ #3^ *Rrft. ̂  ?R ̂ f ?̂r r̂?t. ̂ OT, T J ^ 3̂? wr % ^ R̂T?T. 

*RT Vldch-0 <H|c|ebK, ^<mji)«g) ilh^ict,^ W3\. c ^ l ^ S H ^wf fe?f; WT cMMflci 
7 C\ 7 

«^NI^ ^ ^ 3RTe^ C*TT% ^ # € i^-^r gqftf 3M^?T ^ ^ ^ r ter *R t̂. 
c ^ - W H M R M , ^R^t ^qcTcTffi. 3T7IT t ^T ^cTCft F R R F M *FRT 3 R # . cWT 

3R7fR*T 3IZH 3RT^ 3Trf&T 3TW 3T^^cf5T eft 3TTc*[W<%R# f**T 3Rrit. ^ I d ^ M I 

37Tc^c^T f t mW\ 3 7 ^ W W t ^ 3f l | ; T̂"T tc5 3#TT 3T^n^ ^ 7 T ^ ! ^ 37^^ ^rP 

W ? * 5 ^ ^ ^̂TR̂T 3TRqf̂ TT 3TO^eqT ft^f ^ ^MIMM f^TR ^R^IR 3T#rT. 

# T R l^ i id 3TTcqic^ t W f T̂̂ fcT ̂ TFRT 3Tlt. <l^ldlei *rac*3jcjc5 ^o% ^ d ^ ^ J M I 

3 j | r H ^ I ^ flFTT 3TT%cT.* f r p T̂T cf̂ T fa^JMI 3TIW 3T«TRr ^ F . 

I I 

T ^ ffcfr.^cRTToS cT W«rf T̂ rcUTcT 3 ? ^ % V ? . ^ ^ % , ^V.V^% T ^ c^RRs^T 

^u|^|x| ^Pjpf H^KIbiNI T^TR R̂cTT ^ rTRf (^^Jld t^lRj^l^ 3FIM 3 f e 3Tlt. 
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^RcRToS fac^JMI 3 3 cff 3RRi e?RT. ^U|^)T| *RCRTO5 fac^lld iTR^t felM fac^licb 

^ T ^ t 31Tt. t 31<rMRHWh} f^R? 3TT%. 

4l*l^l *#FR %e5T. M I ^ I Î RTR^ 4)^d U S W ^ % W A - H O $ldVll 
RHWI=K *R ^ M 3nc5T FtcTT. ^RTT ^ R l f % # i t ^ I T YR^t ^TFH^ 3R«1R3 

d^-41 T̂CFIT R*lW HT î" ?ffit, W3fo ^ R ^RR d '^HMI WK ^ 3T5T«IF=qTcT 

W<M\ufd| ^injTOBt &fe*Nld 'gRdsbid? ( ^ V 9 - ^ £ ) Wjn^i «Jk*T 3TR§^ ^ . 

$ R d * i d l ^ '3^T •SCHK-I ^ l l -Hl fSRfW3T *l4i*H (HYVP) WTcft t ^ T R 37Tc5T. T̂FT?JfT 

?R>T^ 3 ? ^ ScFK^T J£W?ti 4>{UMM STRICT. *fR#*T 7R3FWT M<M<Hld cRT^T 

S P j f e c&pfeF cNrat 3fFFqT% j p ^ ^ %$• - ^ ^ ^ T R *rT3cRf-3r«TR cfafR 

# , c*TFj£ "̂ tcft̂ RI %e^T ^|U|M| l ^ k ^tSm JFPTTcF 3R |TRft. TR*Rt ^RRt ft% 

^ n n ^ t ^5c5T. *JT cfa fac^JH^ ^FJ^T t ^ R ) # S T^IT i)H|U|N< ^cT^ *!R. (cRtf 

?F. 0 T̂T fiF?t frigid ^T^T | ^ ^ M ^ ^RR^ *TR. fcR ^ R fa^fi^ M^H\d> 

fclc^Jld 3FFJS 3cWT :Rfe5TT MHI>J||cj< %# *TR; xpj] ^HiWdl ^ c^f fac^lld 3Rfc&3R> 

cffloSR ?R>R*rit cJcMKH c ( |< i ^ f ^ - i f t . ^ v a ^ ^Rft HtfRlbd tK+u} O-^ldlci 

%eft; W\ *TT #3FfaT WRT W T ^ I T V)d<4v-4MM f R 3TI%. W F ^ *TWT TfcRRl' *IT 

#3R^FT WT ^ S ?RKT ^TftcT. W T , * R M FR TOR ^ $ R ^ *fRR. c^Rft i fetT 

JRFTRT $ra^fR 371%, dcMI<HM| AW|U|k<U|ld$ W ^ J E %eft ^TR. ~^m\ ?R^Fqt% 

^ «*NM^ 3 ^ r 3T?R. ^T <+l<u|i^ TI?ZR cf c5?R ^Idi-MHI ÎT #3RrfT ^WRX RScT 

^ t . ^R 3 ^ 7R3*> ^ 1 R ^ ^51^5, smRl, l ^ ^ M l 3*mR 3UWQ\ W5$\ M t ^TcM. 

*Pft-3$t cR «(MK»l|ei|i|jgi T̂T %3R3RiR T̂TOTc5T ^ t t ^ R M ^ # T W^t t ^ T 

^R^T ^ t 3f?RT ^ %c^ ^IR. c#£T ^PJff ^ < 1 ^ | J ( R ^ ^ to5 c5Rc5T ^IR>.* 

3TR^. ^TF j^ TfcRRl ^ R fnv5T ŝRT; ^m < 4 I ^ ^t ?o5^5 RTRR ifeiT. H7 !^ fef% 

3fqT^T TTfê IT JRPTRT <=b<u<4mid1 <S^KHy4 ^1^51. ^ET 3rqRJT ^TRU R*P"*JTW 

^Idl^ldl HtelT 3RTUTRT TRTFTR^ Wl, <&i<b*Ut& W3\ WK ^RRT W R t . ^u|^-c| 

T T ^ R -i^KH^xlfd ^ R fflcft. ' ^d1^4 3T#T f%TR'̂ IRTRt «fR?T ¥RTR^ ^ ^ 1 

-HfHdl̂ MI 3T^Ic5R 3 # SfRSfT 37T^ ̂ , ' I P P ^ ^ " T 3 I r ^ t ^ ^ ^JFT <5cMI<H^4 

^ < i ^ - ( i ^ ^ 3 W . V 3 * ?. ?RT. ^ T R ^ R # 3 R ^ ^ ^ - ^ ^ ^ ^ ^ V ^ . U ^ . 

fTTeTT 3TT%. cTĈT ̂ l i l ^ l l -drMKH-y f̂ ^<^^-<S^ ^ V 9 ^ . ^ ^ ?. fRT. r?IR ^ R ?t3R 
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^ 

* * 

<H^l<lcldl «4cta*4la» ccsrc 
* * 

Wsrra "s r^ ^F 315TORT 
•\ r^ **w 3T3«n^T •s r^ Wsrra HdNiJI ^F 315TORT HIHl«JiJI **w 3T3«n^T dcil«««ii * l i « -

W ° ' - £ * VX.oo ^.oX V$ .<^ H°.$3 V.63 **.*% X ^ . ^ <A.V9<S * 3 A ^ 

W V < ^ V^.Vo L\.0 0 X * A 3 *3.3H 3.6o <U.*V9 * $ . * * %AS * * . * * 

S><^o-^$> * V ^ VS.^X x o . s v Y ^ S . V ^ V * ° V ^ . ^ o W ^ *3AS ^ . « U 

mVS^ 3W<S u.*° ^ l ^ * ? . ^ <\.R% *<S.<\5 * o . l ^ * ° . V * • 3 V ^ < A 

^ 0 0 O - O ^ 3 < £ . £ o U-^H ?o,oV *.S3 %.** * V ^ ^ •S<\ ^ . < ^ ^ • H H 

"̂ tcT: Season and Crop Report, Maharashtra state, relevant issues. 

?l?i^snrqi?^JWFTwnRf snt. (cRfira>. 3) m H ^ w n c r ^ o ^ *ldeMjMl 

3 H | . W T « 3 ^ r f c T WR<T ^ I rH^oMI ( ^ 0 0 ^ - 3 0 0 * ) 3 W l d d 1 f^TFITcT W T T 37T%cT. 

(*-*<:) (era* ?&. 3) 

5 3 f l r H g r t J l ^*><4 31 lcHgr± l l 4 ^ 5 3 f l r H g r t J l ^*><4 31 lcHgr± l l 4 ^ ^ « i v*iirH5c*u 

* W %\96 S - O H \o6? 

\%%$ ^l\V90 * U W * 

S W ^ 0 0 M ^ * W 

* W \%U V V 9 ^ W°% 
* W ^ O l ^ O ^ W 3 

^ 0 0 0 ŵ  t^vao 3 ° ^ 
?°°% • 3V*»\ W w<* 
^ 0 0 ^ M<A<A V*o W * \ 

3003 H&\ *HH ^ 3 5 

^ 0 0 ^ ^%9> 3*<£ X^V9 

^fa : IGIDR - 2006. 
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gnres yviiWeGl̂ f^rFr 
OJI-JJ «J , J | | 

gnres yviiWeGl̂ f^rFr 
(Tn^ ^00? %i^t 300*) 

UHWI M ^ 

^ ft 1 
<HH<Mdl <4cidHlo4, -4W<MdJ, <HH<Mdl 

<H+ldl, CII^I IH, ^d^ iu i l 

<HKJINK <HKJINK 

*1o^||q 

cblc^l1^ 

*1o^||q 

^cT : TISS - 2005. 

Wfc\ T̂RcT 37TcR̂ TT ^ ^ 3TFH^ MGMld fT f̂T% ft^TW 3 # 3tfi (<TW 

?F.X) ^ ^RW W^ T̂«JRDM: *£T - ^ H^-MM ¥35^ W f , ?fa*Rt Wft T̂WIcT; 

W T̂cR ? - * 3T13^t W3^T3 75H ^Wt. 3 ^ ^ T̂cSfT ^EfTe^ ^d=MJItf>l WfiT ^Tlft. 

eft ftw ^ fflm #Tt ^ ^ I r H ^ ^ K ^ f^T 3*#. 

•..: . .ci . . 
(J<J»UI •35%^rft ( % ) qKstlkrtl (J<J»UI •35%^rft ( % ) 

1 . "S .. ft 

v.? 

S> 0 . 0 

rs , .. ft 

v.? 

S> 0 . 0 

37FRe 

v.? 

S> 0 . 0 

v.? 

S> 0 . 0 

T$&* 3^° ^ o o.o 

^cT : ^fldd) - ^ o o * . 
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wtcr sra^rr ftudici. 'ifaEft sn?RF^ snurat ^ ^tpza w^ Z\\<MW\ w * n t 
3RFT sflciMl «IRffTI^ 3t|cbl<I^K #=IRr ^ W ^ l d + f l f^TRT WRT 3 # . (cRBT 

?SA) ^ ^RW T ^ * I M I * ^ ? f f i t fWT ^ f t <ic<WÎ  *PR^T S q ^ r ^raff. ^ T 

Ytikr I k %T Hit. I *rwr, %^ 3 ? ^ tor ^nst, ^rar « ^ ^ 3<ft, #s?r t ?f?ra*f 
^IrH^oMI ebtuiim JTfrf f t t M . crifo ^ Id+^HI & + 4 H ^ WT epft fet. ^RUT, ^ 

cTRW T̂IFT! ^ J p ft TT5T̂ T% UM*RI=U ^McT. <H|e|+K 'fesiT JWIU||«K T̂TSTT̂  ^ 

3MKdl 3 # T ^S#3T 3TT̂ gT *TT3T ?tdt. ^ f ^ ^ I r H ^ i ^ l ^^55^03 Vs3.£% TTcft 

3RPJT ' ^ R T 3 | | cH&^ ' # T R f ^ W W WTISfr 311+KMl $ld+-*IWrafr 3M5g 3Tl£ 

3?T|. 3 ^ ^tcf^T FTcT:e5T cpfo *j%>ldld. ^ T ftw ^ W f ^ ?tcra*r 31 l c * ^ l 3*cTT. 

*TT * t f 3HcH<fcMI ^ScT 3TCTcTRT, rMIHHil^ *K" IN I fa^TR ̂ t t 3 M W M I ^ f t 3*cq<T 

H ^ l ^ 3i l t . 37TW 37TcR?cfcjt «IHll*l*-3nf*fa W t WTTC 3#?T. 

^nf^moT^anraT OTCFR •^TRrft^nfrr ^nf^moT^anraT OTCFR d<H»c||(| ( % ) •^TRrft^nfrr 

^ R R T ( o . ^ A : TT^T) ^V.V 
• * . \ 

c l f H ^ A . H : T3^T) 3 ^ } V 9 ^ . ^ $.% 

3Hf TOiT(iv^o : T3=RR) ^o.V3 V 9 . * 

WPT ( ^o - ^o : Tj^l) *V3 * M 
T ^ ( ^ o + TTEJcR) 3.5 3 o .o 

3tr^ra?^t V9.^ 

^fTIT 3 0 0 . 0 0 V < ? 

T̂cT : IGIDR - 2006. 

Ill 

^Wf«^ *Rd*id"Mi sraKrg^ Îdlittaid *TT35IT w w srr^fe 4t-f5rwM 

HH|U||cR ^ ( M e5FTdt. 
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M*K Iridic* 4<MkH<d«li3 W H ( ^ o o ^ - o ^ ) 

tR^> wri* ^ 
-?l-.~-?l-. 

gJT^T 1 tR^> wri* ^ «WWH gJT^T 1 

^ l e ^ ^ V9K.V9 < ^ V9^.<: ^ . £ 1 
WfR 3FT ^ A ^V9.^ 3°.3 3 5 . 3 

f3* 
3 < A A X6.V 

V9.o 

iii^te m̂ 3 < A A X6.V 

V9.o 

**ia: \%.6 \*.% u.° \%S\ 

•qt f^ SFT Y.V9 *A ^ \ * 

^ (Hired) >U *A < ^ M 
^ M s.s V 3 

<WWM* y d ^ A 3A °.% £.3 

$luUsld ^V9 o.^ °.L i ? -Vs 

+kcMU! l i o.o o.5» o.X ^ 

ftrerc ?.V9 * • * °A ?.o 

IcR \ * * • * ^.o ^ 

f ^ R - ^ W.l V ^ . d ^ • 3 H* 
IJcjjUl T3^ %oo.o o ^ o o . o o ^ o o . o o 3 o o . o o 

^tcT: IGroR Mumbai. 

^HUdcil ^ OtcSd- *jfecfc5) fcK fafiHt ^eHT 3*clT (V9^.£) *TR?T 37T|. ^FT^ ^5T 

fapt, <WW(H+ ^ ^TRTBt tfH|U|KI ^ T̂T̂ T 3TT%. rq ig^ ^Idcb^ltfl ^TT^ *TR<T 

TOT ^ ^ M e5FRTt. CTCH U ^ N I H T̂T fo&TCTTSt ̂ 5T I w t (^.<0 W <WMPH> ^ 

(%.^) *n*TC W$ 3RM Wm\. W& T̂T̂ T f l % kNwi<J| 3rqT^R§^ T̂TRT ^ M 

c5FTd>, I ^ > 3J|c*J*cW ^RTT 37lt. 

^ ) * ^ N l ( l M U | | d ofT3 

$ld+~qhl ^Udci l 1&$ 4\<tv*\\*$ ^ T . ^ «BÎ T W f t W T ^ 3R#. JTRt̂ T 

T̂FTRT «b4«J<e|da||«kJ) 3TR^TT ^TTcf W f d ^ d : ^R lg l d -H*+l(l +4jJ<e|<JI f t ' R w ( h ' 

arricr. ^rr^ im$t 3W*«II<H+ * ^ W * J I ^ I ^rmt^t c r t ani t w^ W^t 
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T̂TRT 3TCRTt. "^Tg^ ^d+<! ft ^ W *<uqi<H 3 T W f ^ T t ^ $|d*(l *4«tNl(lM"IW^ 

T*$3fi W T *TH^ T̂cf 3TT%. ^ d * ^ M I +4«IMI<lMuINl *nH<ft <slltfltf> d ^ l d f ^ t 

37T%. 

P V . . . ! r .:„...v.. %T55 M^iN *nw M<VII<*> M^Kife; •ymM4vi %T55 M^iN *nw 

x. r\ • "N ^ # 0 
l^.VS *3.3 * M $\.£ ^ o . y x. ^ H I U I $d«llc1 f̂lcl<=b<l $<i«INl l^.VS *3.3 * M $\.£ ^ o . y x. 

dcj^ctld (o/0) 

l^.VS *3.3 * M $\.£ ^ o . y 

, ; 
r ^ ^ ^ ^ 

<-\V.£ < ^ . £ $ * . * ^ . * V d . 5 , ; <-\V.£ < ^ . £ $ * . * ^ . * V d . 5 , ; 

dcK=bqi<l {%) 

<-\V.£ < ^ . £ $ * . * ^ . * V d . 5 

13. N N ^ *\ "\ 
<AV9.^ < A ^ %%.£ * V 5 <\V9.^ 13. 

^ N l (%) 

<AV9.^ < A ^ %%.£ * V 5 <\V9.^ 

V. ^ J ^ n ^ 

^ . 5 <AX.V ^V .V < A ^ «^.s V. dcM ÎN H ^ UMH ¥ldl cH^H^I ^ . 5 <AX.V ^V .V < A ^ «^.s V. 

+ 4 «IM|(| ^)d^Nl icW>e||(| (%) 

^ . 5 <AX.V ^V .V < A ^ «^.s 

V 
"V ^ r \ \ rs ^ 

3V° ^ • * 9 £V9.V9 H3.3 M.o V 3V° ^ • * 9 £V9.V9 H3.3 M.o V 3V° ^ • * 9 £V9.V9 H3.3 M.o 

* . 
"s ^ > • n 

^ . ^ *%•£ S-* *<\.£ U A * . ^ . ^ *%•£ S-* *<\.£ U A * . 

cb^NWMUINI cLcW)c||(l (%) 

^ . ^ *%•£ S-* *<\.£ U A 

vs. "S L ^ , ^ "S ?V9.^ W.* 3-9 M.° 3°.* vs. ?V9.^ W.* 3-9 M.° 3°.* vs. 

+^Nl(lMU||t i l (%) 

?V9.^ W.* 3-9 M.° 3°.* 

^ : IGIDR Mumbai - 2006. 

¥^r^TRf $)d«h<l U^.o£%) cb^Mid 3TT%cT. HgKlgld t W T V*.d% 3fll>. 'MRdldltf 

fcR <Mi^fl <J5HT 3RT1T | W T ^R?f 3T?T#^ 37T3c|q- 3ct. cRte $tft I 3?M% T3^^ 

m̂«R 3TO^ ^ R t r̂aftr ^R<T H^RI^M (^.^%) a#r , CR f̂Rrncr ^ WJT 

^^.^% ant. ^u|^r| ^Rdldlc* ??R <MivD ^eRI R̂TTT H^KIgld cSc^Wldl itifol 
^=)^H 3TO ĉ5t cilcby*(94| ̂ fT̂ T 3# . <*4<MM|<)MU||̂  3TRFT | *II<U|I^MI ^ ^ I ^RI^K 
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*TRcT 3RT?f. W^T, 43i*Mc4 f ^ qd*U9+£ 5«|u^W c«Jhs4JMe|o6 ^ 'cIR^T' ^ 

37Tf&T ĉ TTĝ  r>THT Hl{c*Ml} 3W>II<*I+ ^ R F f i f «tlt c5R^. ^ T *4«INl(lMU|l 

3I5#. V ld+^Ml ^ I c H ^ ^ I HHmW ^5T c3T $ldcM«3 5RPT W^f 3 R # £ 3TT̂ o5̂ . 

\3°% 5Rtq Pw4=K, m«mw< 34̂ ci«4H 3TT%. 'fafR 3 # T sFFT ftqtrf ^ o o o - ^ o o ^ ' 

^cldMloi 3 # T ?wf ^ 3 T ^ ^ 5% 3 # T V9% TT^t *pqfc .^tfRWHUsllcil 3TT%. *^T% 

*JRfc W Jfld*d 3^rt l<* «*l4ui<$l ^ ^ i h T 3FR ^T R̂cflcT ̂ M * M fa3R %c5T WG 

*ti$. ^ T T37IRIT oi|«<«Wld 3?qvT PtoUiJhi) Pll^elddl 3T(%, ff^T ^ r f t c^FT^ !|de|UJ* 

3RfT; W ^ • ^ f N ^ M % 1 % M N ^ M I *JT]R 37T% M itttft SlPlR^ddHS^ 3Tg^ft 

^ <fr 3|^|<cb cbRUH^idV^ui^xl gc5t% 3^T, ^ T , 3r?R, TO3^ T̂O13t ^f 3TWT. 

*R TOIT, $ld*-Ml} ? t # T ^ ^ t ^ s n w ^RU^TSt $ ^ 3FR^; W rUFTCf TI3RT 

WleTT TqSeH ^ t , i^Ef oqcrf^T 3 # f ^ cR s&PT 3R&TR ? t̂ u|̂ -c| *Tc5R F̂T 

4jfafclMI ^TT ilHIUHd foFRT ?Tle5T HU<r4l*p M ? 5 t̂cft WT 3}R ^gr fSRPlfar *FIR 

ÎcTT Sn|. FT *FfR ^ f %RRt ^TcT SRrfxT 3<|<rt|l^ eft 3TTcTT f̂ RRT 3R&Z *Fmt 

3 # ^ cfl^RT 3HcMgr4l q^T 371^. 

^Rf^icM ^nilHt adfnft ̂ F ^ n ^ r ^ . ^ r 3 ^ , ĉ5fc5 ^ ffR TTHRST ^ FRT^T 

R̂cIIcT 3 # T «ldcb-*llc4| ^ijt R,Hd1 l̂ 37TWT T̂leJ feraT c5RR?t. 

- ^IdHWMI ^ t - f t jh l^ ld l fH4Rld -sJNRiiciNl W H T cb<uij|d 37Te5t; ^T ^T, 
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f^Tc% \^c^-c% \%C^-C6 W*-%<\ | f^Tc% 

3Tc^t JR^Stfr#cT Jfcfcft J f r ^ tM^T 3RM 

f^Tc% 

3tcPfrf 3tcRT>T 
fnCid 

3TcPfcT 

f^Tc% 

3tcPfrf 

3fcPf>T %°TR 

3tcRT>T 

3TcPfcT ^TR 

#iT ( fa j f t . ) 

3TcPfcT 

f^Tc% 

W^f t WIT 

3fcPf>T %°TR i)u|M| 

WEft WTT 

3TcPfcT ^TR 

#iT ( fa j f t . ) 
i ju|M| 

TTM t̂ WIT 
^ 

<HH<lddl 

•4ddHlo6 

W * - ^ * \ W 3TI^TRT-pTR 3WI=id1 37Tf&T i|d«Wlo6 ^ W ^ •IMK'ldMl 

^Sm &&&[ ffrft. ^u |^ r | cfsjf fa^TRT * * fo.*ft. 3f?R TT̂ T M R d «JMKi|dVll 

3f?pfcT Wt?t, cR 3TfRT^tr ^ WFTT55 ^ SFpFR fRR * o 6 fejft. STTpT ^ \ t%.*ft 

3tcR (&T) T?eBi 4H|<i)d«qi 3T>PfcT # , f t WfeT ' 4W\$6 WTT STjft 3Tl|. r ^ T ^ 

$ld+(l 31Nc5T *TT?T WH5& oiiim-MMi ST̂ fcT 3?ft l+Hci)tr>l T33KT 3 K M I 3 t ^ f T 3cT. 

cRNr T̂T s I N K ^ m ^ TTRTPJcT ^(d*IHl ^RR^Tcft 3Tc% Mc5R^TT ^ M 37T%. 

^PJ5T d r t K * *ld=MJh4l W fdsfcldlci ^KRS!}t% i ^ ^ i f t <M^WIdl *HRT£ 

WM$ ? W W&\ ' ^ E T ^Tf«r^R %5RT' 3Rc5RT STFT^t; W\ 7^$ SFfe ^ T 

FfqW ^ M l ^ cllNr r t̂̂ TT F̂FTTcT f^TTf 3KMI*ic& $)d*(l ^ M ^ I U M " ) °MNMHI 

F̂FTJT t ^ J ^ R # 3TT%cT.^^^^-^V T̂«rTc5 af l̂f^RT ^PTJT ddKH ^ - ^ c5Rf t c ^ 

?HT; W ^PTJT TJ^Tf^R 4 l ^ d W ^.V9H e5Rg t ^ T ^PTjr fafFT %e5I "Jtc5T. ^u|^)x| 

^T^T cR ^ddHlo6 T^JTcT ^^% ^PJFT MiJKIgMiSi fi+"*lld 3TTe5T t̂cfT. (Sanstha 

Committee Report - 2001) * ^ u | ^ «|N|<!J^ ST f̂cfT ?t J?)d+^m*Ddc» T̂̂ fcT 

T̂T3t Wm\ 3qT%. 

^ ) feJWK^IslNl Sl^ft ^ T 

Wsfa ? t # T ^ ^Rdshid l^ 3TT^r^ ct^TR 3TR%. WTĉ TT ^ I d l ^ l R<4|u^ix|| 

WK ? tc fR^ f t e c5FTe5T. ?TcM -irMKcddl ^I^e5t; W\ t fe Wft ~^M, fft^MT 

^RTR^T i l ^ iy id lx l Wfifa T l t # . ^RUT, 3TT^R^ cf^TFf, fsppt W fcR ^fV?T 

Md+i^ ^TR 3T̂ T < M l d V 0)<bMI 3Rc5aEr ftcf ^ t . ^U|^x| TJ^RT ^ R T 3TT^R^ 
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faPt 3m^\ %&&% ^Rcft; W\ c*IWkjl tfMUlK TIcT 3^1?t, W n % 3RFT, ^ F t R , 

XTPTT̂T "Hmidlel ftcf=F3HT ^TH^R, <*JNR| ^ 3Tg^ <4M|ch^H fc^t *ITcf; W fl ">TffWcft 

Tpfcft aroft ^ *id+(l 3c5s: aq^TFM um^di. ^ift l6+iufl CR fon^ ^ <WMPM> 

•IsIdH^ ^Bo5 %c5t *TT .̂ ^te^tRraf^TT ^ i d < ^RtT RiHdl^l '^Tc5' c5R^ WFrf =T 

3T̂TT f ^ T M ^3^T Wfa *IR?T c5^H ^ *TWT ÎdcWJIcM Ht35TT AH|U||cR soffit. 

T p p ^5T *IT ^IZRP^ 34lrH^c^^l JRM T̂RcT an%. H#T ^ifijdlUkil « 4 M * K ^ I $)d«HJMI 

^sjlpRJ f ^ M ^ TiRPTt *JW <4i^|cK 3fcJe5^T W % c5RT?t 

I W T ^ 3^RN *TT •umifa* TJC5̂CT ^ rer a#r . w foERT ?T arsfsre^crte 
^ T ^d.«*micil STĉ fcT W M | 3Rrat. M M ^TICT ^ ^ T Md*|ei< i fe lT AWIulld W$ 

^ I d + ^ M I ^ I c H ^ I '3<NI<MU||' zn *KU|l*J<i |TTĉ T 37lfw. cR>ET ^ . W 0 3 f f i q^T 

yldl-^l 3c ÎTcT nfel $MI*jo4 ^T^fT 3TT|rT. cR c^M $&\ ^ .^V9% 3TT<qic^ 3JRW 

t ^R* f^t ? *FfR ^55ot I 3n | . Wl*ft ^ d V l l ci^vlld cffeT ffT^TF^ ^ R t f̂ RRT 

# f t . 'dt ^RRT^T ^cft ^ cb4<4NldMUim«^ ^5cf W t . (cRST s&. <0 '*IRTI3t $ld+fl 

^ T l W ? M 3Trq?T TR%% 371%. cRfo W ^ 31M|<qu| cfcift eb<û mi«3) Ĥ4HH1̂ I ^l<lJ<4MI 

riPTc^T ^fa*JMI ^ 3 T ^ n t 7R#^ 3nt. 

* I<u l ^ c c g'f * I<u l Mllmmi -ii|ehKI^«h c g'f 

^ 0 , 0 0 

^ 0 , 0 0 

^Idl-cill 3cM?lld d l i l 

^ 0 , 0 0 

^ 0 , 0 0 

^ 0 , 0 0 

^ 0 , 0 0 

^ 0 , 0 0 

^ 0 , 0 0 

qf^ ^ 0 0 . 0 0 ^ O O . O O ^ O O . O O ^ 0 o„o 0 

^ : ^t. g|. ift^ft, #rftiTT Sfq» - ^ o o t 
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IV 

iTT̂ TT ft*lW # . $)d+-i|ieK IWlfeqT ^OquiWI TqteT ^TR^M ftcT 3Tl|. | ^ 4 

+<u*imieJi ^c5fWT *jfa*IMI fo&RT 3R*t 3*?% ^TT^t ^ H*T=ll3 3TT%. " q i ^ ffacFft 

3TNc^T ^tcT dcMKH %*T 3JcFR cffl^r 3?q?T ftc5^5. ^ T 3lftRMcldl ^ ^ ^ l ^ d l 

3) •gs* f̂ T)ii<cidi 

=liJcil^lld 8̂FT RrlJiWdi (Micro-finance) cj,<û |̂  ̂  c^T i M ^ t ^T^lt 

$ l d + - 4 H * ^ 3fmi f f a 3n|cf. ^ R q # S , WW ^ t ^ ? u p 3^f ĉT l i f t ?TC 3T̂ TT 

Jf)d+-*IMI 3Tc=q^Icr TC15R ^ ^ T RldJJ<c|6| %^I ̂ 5 1 , cR ^ I r H ^ ^ t ^ 3WHU|lcM 

^rracr smm. fkimFfi it&ifii w ? t ^ *r ̂  3 ^ M«Md *TFRT $$& a#T 
3TKF^T^fT ^ T foo5R*TT, cR ^d*<l ^ J P ^ W t "^cfrT^ ^TT 3R?5 ^ 3ffo*miU4||cK *fT£cT 

^ ^ ^Ic^l^oi eb^slWlO Fĥ TR ^TI?t MM6\ *H*I<3 SFfr&T *TFTTcT T̂T ^fWETT fa<+W 

^ t 37rqcf H ^ l ^ 37T%. : 

* ) faWK^sll^l ^e|WI fecblU ^JT^ 

^fWEIT t̂ BRT W t 37̂ t?T M^l^l ^ R̂%% 3 # . ^ t i g ^ '̂ |d«b(l WT %5* (faflH 

^ 5 T ^ ) WT^TT dM**lixJl 3iHcW«IWuIl ^ * < l d c5^R %eft cR ^IrH^rtl ^ f t 

Tircrcpr f̂ Rf̂ T «IMKI)6MI #^rr ^rs 3Ri4 CR^ ^T B*IUMI TMI^T ^fwsn t̂ 5RT 
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mfrl WM WW^ *jfa*lM) MRRSqdl 3Tĉ fcT ^ I t f l ^ t f l 3R?^. ?TR^ ŜJRUTT 

3qc5SKf 3^d" ^ t , ft#3t 3He5c£RTT 3^d~ ^ t ?. mia»\ W £ T *]fa*IMI fo&RT J f l ^T 

*TRTRT ^Wt 3T̂ TcT TR#% S T l i * * ^ ^JR* cJl+hJ) ^F^WCTT ^ 5 . 

^ a t I TX&ft dcMHI-̂ 1 WF f 3RR* ?R *!13RT WTe5T ̂ Te5T Hilt, 3RTT ̂ fcT &f ld/ l 

3 ^ 3?W fts?T ^ t . cnNr kKldltf 3#R?RT ^RFt fcR T^RTR 3̂ c5S£T HtKrMI^ '?tcfrR 

TO 3R?TRf. ^RTBt $ldl«J<+ o^-HWId-HJui^ j c ^ i M l e H , ^ J o q ^ p r *T M^HIcH, 

•HMlmtfl Uld«|U|+ ^ST, WPR! 3rtaW 3R01R 3SJRT, dtfGMfoUJH cfo e|,|<iUA||3 CZ^C^M 

•qRqR^TT c5fH ^ f H R 4iJ\t\W WZ W t 3T t̂rT 1R#% 3 # . ^ [ ^ 3fI#T ^lJlldlei 

j f ld+^HI 3t f?^ 3?q?T fHoicldl ^ 5 <T ̂ TcRf ^ t o ^ f t ^ T R T W #fc5. <Rfo 

^Idldle^ <I*HIKI=K 3q^c5^T WUTRTT s q ^ f t JRM ^ f t ?tfc5 

V 

WrqRT Wft^TRRT ^Rft ^ ^ o o ^ qsq (dcvHldltf MRf^Jdl^l WT: M<HI**l«b) 

cpfojtft ^ ^ Z J T cfrilM q<d!U *<uqmi<JI ^T?k %£; W ^ i&*IHqtc5 IW^T 

<slUl*ll<i) W&ft, *Je5RfER | f T O I fa«bWI*R ^ Ĵ»f 3R^ ^ ^3> oijcfuWHI W 

^mKtem fcldebhi 3TO<^ dJIaidl 'qT ^ 3 R ^ *«<Sll$ Al+Kxi) <$tfc?Ff TWJcT 

^fd*Jl(dftdl4l %JRT 3TF^TRr ST^QSCT ^1#. 

M^Hf jT =F5? TITO % ^ «rr^, ' ^ ^ F M dcHKH feMmki) cpftR33T %c5T ÎRTt; 

W ddKHItfl #^T ^ M ferr ^1#. i rMKH^4 R>Hdl3 *R^T R^cT ' ^ t . =iNKIH^ 

WT^HRft Rc^cr^l «ft>«|H^ ^7f%T fad^dcil eb<u^Wldl =b^eil^l cR ĉJ ^ t . 37R 

^ I r H ^ I ÎRrT #1RfT ^ WRT ?tc^Rt ^RrllcT. ^R^T, r M M I ^ ^%?T ^U4||^|cil 

'cIRUT' H l^ . TpJfT 4^J cfi^ ?̂T ̂ # . cR ^ ^y^ l rHch TTRlfet / ^T«RT^t ^TcflcT. ^ T 

i lMmid l ^ I ^ t c R ^ ^T ^ w F T ^ Tift. 

?tcRRt ^RRf ^t-ISppt, ^ T R 3m&(\ ititwdl ^RcTf; ^ T <4lldN41 î ^RJT ̂ TR 

^ t 3T?*Tcr 31WV*lcb 3TT%. -Mlftt)4) 1%^T^ cfflffa ? R ^ Hlft. R*dK*|e|hl f ^ R T 

^m (3IRF?T ^ fw^r) w&n f^RTRn^ ws&fo mtg. finm&t ^ t . ^Hdd î 
^NKHU||^ ^IrH^r^l 4 3 ^ S|M|U||d W^ 3^- W^ «fld+-i|HI JIMfe* 37RN-
%JiNt l ^ T -?TRRR WW&l ^ ? R ^ T 3<|e|^eb 3 # . ^?c fcprf 3T#T ^TR ^ 5 ^ ^ 3 1 ^ 
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^ f ^ R T t̂cTSRT ^jUjK^I ' iMm*iH ^ STCffit. &fl<|«> sq^pTRT R̂̂cT ^T%3T 

cMWId) *TN 3T?TT Wfetffc ? H[k\m\^ l ^ T *K*I<} ?m&\ 3 ^ T SJRT. 3TW 

«k«wid, ^j«r I '̂ eqcbioiid vtf w^m^ sni STCTT w^m^ $M ^ r 
fo^ifa f ^ , cRT Z\W$rH\ mm ^ tcT,. cR c l̂-Hlcf) ^ T ^ 3 f e f r T 3W1T ^ W ^ 

gf^IT ft*faT *<U|M| 4)*HMI *RT^T W t f t 3TF5rat ^TM 37T%. ^cffloS d ^ H M ^ M I 

3T«|iyj|dld 31% 3TI^T 3 # eft, <Mdd̂ lo6 fclcr^JIdltf H V/o ^ d * ( l ^uidld =fit '<SdKHItfl 

^F*T *rra ĴT', W&Q W ^ , cR 3rc % t̂r% ^F*J ^ 5 STTWT fts ur. snffrr fr 
fta>fai"Jltll<JI ^ N 4RR*ld'Wl ftffcft 3RT ! TpJfT, HwT ^ %3tf 3HcH*rMI 8PPTTC 

^T?tcT, cR f ^ i f a W^JcT gfa«rMt ftfM %e5T <R ^IcHgrMI ^R&fa 3̂ TT ^?ftc5 ! 

5*Tfft TT̂ TUT MR^Jd'Hl Jficrai^ T ^ T *>ld$) fc*T 3RcT 3RRT. % ̂ T W l £ 3T 

^ ? 3R£ ^R^f. 3RTT 3o5T cTT •HHWUK 3 ^ ^ f a t f WTflTcT. ch)u|d$ T̂R?T UHMId 

M^uiMI *fotff% fa^"l 3 ^ T =<lwRicb TTRR ĉft Mcbl̂ lld 3 f l i ) | u ^ ^ < ^ 3Trf&T c*JT 

*PR%R <tW*lcfl4 S^RT ^T fo f t $)d+-4H) ^IcHfMI f t TJefi *THFTT 3 # . ^T ^IcHgcMI 

33ft cb<u^micjl ^ w f f ^ «FRr 3Tft; W ?T ^crM+lcrilH 3T<M 3 # . ^Icftc? 4IWl*h 

^Rl^ldl *fFT% T̂T̂ JcT ^ fa^Nl cf,Hd<dl T353T 3FRT fa*UH #T . <*luldl$ ^Trfit W^S: 

FTT^T f?lir 3TRi#^RT T̂ScT 3TOcTT. T̂RTBr ^j^JcT ^Pl*INI I^JRT f ^ l W W T 

T R ^ 3TT%. 'dTSr $ld+-*JiH«fr m\<3&\ Pl<|!flWK ^ «liuw«ll(l 31*l*l«ldl ^3ft ?rfc5. 
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Indian Nuclear (Strategy: 

S3" Perspective for £020 
Suyash Kulkarni 

. S. Y. B. A. (Political Science) 

As long as the world is constituted as it is, every country will have to devise 
and use the latest devises for its protection. I have no doubt India will develop 
her scientific researches and I hope Indian scientists will use atomic force for 
constructive purposes. But if India is threatened, she will inevitably try to 
defend herself by all means at her disposal. 

-Pandit Jawaharlal Nehru 
India is now a nuclear weapon state. We have the capacity for a big 

bomb now. Ours will never be weapons of aggression. 
- Prime Minister Atal Behari Vajpayee 

14 May 1998 

India demonstrated its nuclear capability on May 18, 1974, when it 
conducted the first nuclear test in Pokhran—a desert area in Rajasthan, 
some 350 miles away from New Delhi. Technically, India then became the 
world's sixth nuclear power. However, because of international pressure, 
particularly from the United States and Canada, Mrs. Indira Gandhi was 
then believed to have bitten off more than she could chew regarding nuclear 
weapons. The Central Intelligence Agency (CIA) of the US was caught 
unawares of the Indian test. The test was then described as a Peaceful 
Nuclear Explosion (PNE) by India, but few were willing to buy this 
explanation. It was also considered as being against the spirit of the Nuclear 
Non-Proliferation Treaty (NPT); but since India had not signed the NPT, it 
was not strictly in violation of any international treaties. 

After 24 years, India once again conducted three nuclear tests on 
May 11, 1998—the Buddha Poornima. One was a plutonium type similar 
to the 1974 test. Another was a thermonuclear or hydrogen bomb, and the 
third was a low-yield device with a wider application—primarily a tactical 
weapon. All three devices were triggered by one pull. 

Two days later, on May 13, 1998, another two weapons were tested 
at Pokhran. These tests gave Indian scientists up-to-date knowledge on 
the latest developments in weaponisation of nuclear technology, including 
an ability to conduct sub-critical tests or testing by computer simulation 
in the laboratory. 

Prime Minister Atal Behari .Vajpayee later said: "India now is a nuclear 
weapon state." Brijesh Mishra, the Prime Minister's Special Secretary, also 
said after the May 11 tests: 'These tests have established that India has a 
proven capability for a weaponised nuclear programme." R. Chidambaram, 
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.Chairman, Atomic Energy Commission, stated: "The bombs tested at 
Pokhran were purely for defensive purposes." This time there was absolutely 
no reference to any peaceful nature of the nuclear tests. 

Western nations in general, and the US in particular, had always 
considered India's nuclear weapons programme as less advanced. Naturally, 
scientist in the West began to doubt the claims of Indian scientists, 
particularly the Indian claim of having tested a thermonuclear device, and 
the level of sophistication and yield of the tests. But Anil Kakodkar, Director, 
Bhabha Atomic Research Centre, said that the thermonuclear device was 
limited in yield to 43 to 45 kilotons, so that seismic disturbances do not 
affect nearby villages. But the total yield of all the tests was claimed by 
Indian scientists to be 58 kilotons. This claim also was disputed by the 
American journal Science which stated that the total yield of the Indian 
tests was between 9 to 16 kilotons. 

Reaction of Nuclear Weapon States fNWS) 

The Indian tests angered world opinion. The US and the other Western 
nations and their allies were very critical of India. The US State Department 
spokesman, J a m e s Rubin, accused India of lying and conducting a 
"campaign of duplicity" during nearly 20 high-level meetings between the 
US and India on their nuclear intentions. The British Foreign Secretary, 
Robin Cook, stated that the nuclear tests have not, in fact, helped to 
enhance Indian security. Austral ia and New Zealand recalled their 
ambassadors. The Japanese Prime Minister described the Indian tests as 
"extremely deplorable". J a p a n suspended the annual grant of $26 million. 
Germany also froze all development aid to India but allowed aid to projects 
in the pipeline to be continued. The US also imposed economic sanctions 
and withheld $143 million aid. The punitive intentions are clear from the 
testimony of a US official: Assistant Secretary of State, Karl Inderftirth, 
said: "More than $1 billion worth of loans have been postponed... [This is] 
having a ripple effect in the Indian economy and is resulting in decreased 
investor confidence." 

„ India's declaration of itself as a nuclear weapon state was seen by 
the Western powers as an effort on its part to emerge as a major power, 
The American policy makers were particularly sharp in advising India that 
there is no linkage between the major power s tatus and the possession of 
nuclear weapons. The US President, Clinton, said tha t with India's 
democratic traditions, the nuclear path is not a way to "greatness". In the 
view of his Secretary of State, Madeleine Albright, also, nuclear weapons 
could not help a country "to enhance its national strength and status". 

The examples often cited are of J a p a n and Germany which are 
dominant economic powers and are also important players in world politics. 
These two states are also favoured by the US to occupy permanent seats 
in the UN Security Council (UNSC) when expanded. They do not possess 
nuclear weapons. But these commentators conveniently forget two inter-
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related facts. First, these two countries, defeated in World War II, have 
been protected since then by the US nuclear umbrella. Second, even after 
their economic recovery since the 1960s, they have played a secondary 
role to NWS within the North Atlantic Treaty Organisation (NATO), i.e. not 
only the US but even to weaker European powers, like Britain and France. 

The point has not been missed amongst the observers of international 
relations that it is non-possession of nuclear weapons that is responsible 
for the secondary status of Japan and Germany. As a matter of fact, it is 
the American fear of the likely nuclear weaponisation by Germany and 
Japan that made the US, in the first instance, react strongly against the 
Indian nuclear tests. Japan was against the indefinite extension of the 
NPT in 1995. It wants a rapid end of nuclear weapons under Article VI of 
the NPT. Former Japanese PM Sato reportedly told the US Ambassador 
that "if the other fellow [China] has nuclear weapons, it is only common 
sense to have them oneself. 

China too has been vociferous in advising India to forget about its 
pursuit of a great-power status. The state-run Chinese media commented 
soon after the Indian nuclear tests: "A review of Indian history makes two 
facts clear: India was once a world power. It is obsessed with a desire to be 
a regional and world power again." Further, it added: "India has a strong 
armed force, which is out of line with its status as a developing country." 

What is interesting, however, is the fact that China is never tired of 
proclaiming itself as a developing country, and yet, the Chinese official 
news agency, Xinhua, called China "the regional heavyweight" on the eve 
of Clinton's visit to Beijing on June 20, 1998, and advised the US that "to 
maintain regional and global security interests" the Clinton Administration 
"needs to work with China in safeguarding stability and security on the 
western side of the Pacific rim". 

China also took upon itself the responsibility to mention a need to 
improve the economic condition of the Indian people rather than expend 
scarce resources on nuclear weapons. The Chinese Ambassador in India, 
Zhou Gang, stated publicly that "India will score greater achievements in 
developing its economy and realising its people's living standards in the 
21st century" than in conducting nuclear tests "against the international 
trend". 

Asked why China gave itself the right of nuclear weaponisation while 
denying it to India, he stated that Beijing's nuclear tests were conducted 
in an international environment "that was different from the current one 
in which India has conducted its own tests". The Chinese Ambassador in 
Delhi stated that "under specific and historical circumstances, China had 
to take a decision to develop nuclear weapons". 

What China refers to as a historical condition in October 1964, when 
it first conducted a nuclear test, was its threat perceptions, which included, 
in addition to its historical conflict with the US since the birth of Communist 
rule in 1948, a growing threat from its own Communist big brother and 
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neighbour, the Soviet Union. But China conveniently forgets the fact that 
India is also in a similar international environment, as it was in the 1960s, 
facing twin national security threats. Though today, seen from the viewpoint 
of its own national interest, the present international environment is against 
nuclear proliferation, it cannot force its perceptions on Indian policy 
makers. 

Indian Compulsions 

What compelled India to go nuclear against the "international trend"? 
First, it was China's growing assertion of power in South and South-East 
Asia. What China claims was the international environment in which it 
faced a two-pronged threat to its national security in the 1960s, was similar 
to the national security environment in the 1990s faced by India. China 
has been a potential security threat ever since its aggression against India 
in October 1962. But this threat perception has sharpened since the end 
of the Cold War. 

China's ambition to emerge as the Asian superpower has made it 
assert itself in Asia. To this end, China has developed not only its own 
blue water navy bu t also sought naval and submarine bases and facilities 
of electronic surveillance in the Coco Islands of Myanmar. As a result, the 
Andaman and Nicobar Islands in the Bay of Bengal have come within the 
range of the Chinese sweep. For that matter, the entire eastern region of 
India is within the firing range of China. 

Second, Pakistan has been a perennial threat to Indian security under 
its goal of completing the partition process on the basis of religious identity. 
Thus, it launched war thrice against India over Kashmir—once in 1947-
48, the second time in 1965 and finally in 1971. Its defeat in 1971 and the 
disastrous consequences of the separation of East Pakistan into the 
independent, sovereign state of Bangladesh, made it think in terms of 
revenge. 

In pursuit of this strategy, Pakistan moved in the direction of a search 
for a nuclear power status. Zulfiqar Ali Bhutto pushed for an "Islamic bomb". 
Bhutto, though hanged by Zia-ul-Haq, left his dream of building an "Islamic 
Bomb" intact and it was pursued vigorously by the military dictator, 
particularly since 1980, under the cover of the Soviet military presence in 
Afghanistan. 

By 1984, Pakis tan had acquired nuclear weapons capability. 
Pakis tan 's nuclear capability h a s always been India-specific. All its 
decisions in international relations regarding the nuclear bomb have been 
related to India. The best'illustrations are: "If India signs the NPT, it will 
sign;" or "If India signs the Comprehensive Test Ban Treaty (CTBT), it too 
will sign." For the first time in 1994, the then interim Prime Minister, after 
the dismissal of. Benazir Bhut to as the Prime Minister, admitted to 
Pakistan's possession of nuclear weapons. 
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Third, Siho-Pakistani collusion and collaboration in not only the 
latter's development of nuclear weapons and missile production, but their 
general security and diplomatic cooperation was aimed against India. 
Pakistan was aided by China in its pursuit of nuclear capability on the 
principle that an enemy's enemy is a friend. This collaboration between 
the two nations increased after the end of the Cold War. The collaboration 
was also extended in the development of missile technology. It is a well-
confirmed fact that China supplied to Pakistan M-11 missiles capable of 
carrying nuclear weapons. The US, in August 1993, even imposed partial 
economic sanctions against China and Pakistan for this very reason. 

Fourth, the US—the global policeman—did very little since 1993 to 
ensure that Pakistan and China adhered to the NPT and its own creation, 
the Missile Technology Control Regime (MTCR), under which any nation 
producing its own missile system was expected to restrain from transferring 
missile technology to another nation. Though in October 1990, the then 
President of the US, George Bush, had refused to certify that Pakistan is 
not actively engaged in nuclear weapons development, Bill Clinton, through 
the Hank Brown Amendment to the Pressler Amendment, saw to it that 
Pakistan was provided with $368 million worth of military aid. 

Thus, the US, under Bill Clinton, since January 1993, has been very 
accommodative of China and Pakistan—two of its closest allies in the bygone 
Cold War era. The US not only lifted partial sanctions imposed by it against 
China for the supply of M-l 1 missiles, but looked the other way when the 
CIA reported the collaboration between the two over missile production. 

Fifth, in the worst case scenario, the US nuclear weapons in their 
Indian Ocean base in Diego Garcia are also a serious threat to Indian 
security. Alluding to threats to Indian security, I.K. Gujral, while he was 
the PM, had very elaborately underlined the security environment around 
India. He had then stated in his talk at the Royal Institute of International 
Affairs in London, on his way to New York to address the UN General 
Assembly in September 1996: "In the east, there is China, a full-fledged 
nuclear power. In the south, there is Diego Garcia, a major American naval 
base for its nuclear submarines as well as aircraft carriers. In the west, 
the Gulf region is nuclearised by the United States. Is it possible for any 
government in India to remain indifferent to this gigantic array of nuclear 
arms across its eastern, southern and western borders?" This was 
supported by one congressman in the House of Committee. 

Sixth, there was the need to extricate India from the muddled waters 
of past rhetoric over the CTBT. The Indian insistence from the beginning 
was nuclear disarmament. India had joined the US in co-sponsoring the 
CTBT in the UN General Assembly. But the US officials from the beginning 
had looked at it as another measure towards nuclear non-proliferation. 

In view of the Indian refusal to sign the CTBT as passed by the UN 
General Assembly—as it was discriminatory, non-comprehensive and not 
a nuclear disarmament measure—India could not wait to decide on the 
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next step indefinitely, provided it was keen on retaining the nuclear option— 
something every Prime Minister spoke about since Mrs. Gandhi, but which 
could not be held up indefinitely. 

The proverbial last straw on the Indian camel's back that broke its 
nuclear abstinence was the test firing of the Ghauri—a medium range 
missile—by Pakistan in April 1998, which could reach any Indian city 
with conventional or nuclear warheads. The missile is not an indigenous 
one bu t one from North Korea. However, North Korea, being under the 
influence of China, could not have transferred a missile to Pakistan without 
its approval. 

India is a sovereign republ ic . It c anno t be moulded to su i t 
international needs as the big powers perceive it. India has its own strength 
of history and culture, and almost a billion people cannot be ordered to 
forego their nuclear option, particularly when surrounded by powerful 
nuclear weapon states. As Prime Minister Vajpayee said, "A country of 
100 crores cannot be left to the mercy of others... Nuclear weaponisation 
is in self-defence. Our enemies should know that we have nuclear weapons 
so that they will not attack us." 

Relevance of Nuclear Weapons 

The vehemence with which the advice is given by the US and China 
to India not to tread on the nuclear path, indicates the existence of a close 
relationship between nuclear weapons and major power status. The US is 
able to maintain its superpower status despite its relative economic decline, 
largely on the strength of its nuclear superiority. China, despite being a 
developing country, is being cultivated by the US not only for its economic 
power but because it is a full-fledged nuclear weapon state.* 

Thus, it is necessary for India to conceptualise its strategic policy 
based on the doctrine of minimum nuclear deterrence. It is no longer 
possible for Indian policy makers to state that we do have a strategic policy 
primarily based on nuclear deterrence; bu t unlike the Western nations, 
particularly, the US, we do not publicly discuss it. On the other hand, 
India 's adversar ies , mainly China and Pakis tan, should know the 
circumstances under which the nuclear weapons will be used. 

A 2020 Perspective 

What are the main ingredients of Indian strategic policy based on 
the doctrine of nuclear deterrence for the next two decades? The Prime 
Minister and others in the government have stated that minimal nuclear 
deterrence is not negotiable. The question, however, is: what constitutes 
minimum deterrence? Former Army Chief of Staff General K. Sundarji 
believes that India needs a minimum of twenty nuclear weapons of 20 
kiloton each to deter a small country and about 50 such weapons to provide 
a credible nuclear deterrence against a large country. But it is next to 
impossible mathematically to state an accurate figure at any given time. 
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The security threat perception and its intensity is ultimately a personal 
judgement of the ultimate decision maker based on his advisors, relative 
to an adversary at a given time. The number could very easily vary if an 
adversary raises the ante. 

Some important ingredients of strategic policy can be underscored 
here. To begin with, India will continue to emphasise—in the next twenty 
years—from a position of strength, global nuclear disarmament. Unlike 
the US, which till the end of the Cold War believed that a limited nuclear 
war is thinkable and winnable, India looks at nuclear weapons as the 
weapons of ultimate defence. Even after acquisition of nuclear weapons, 
Indian strategy is not based on the use of nuclear weapons. On the other 
hand, India now sees that it can speak on nuclear disarmament more 
authoritatively. However, in pursuit of global disarmament, we need to 
change our approach: instead of total disarmament, in the beginning, we 
need only move step by step towards that goal. 

The first step has to be a global treaty amongst the known nuclear 
powers and threshold states on no-first use of nuclear weapons. The only 
obstacle today in this goal is the US and Pakistan which have based their 
doctrines of nuclear deterrence on the basis of a first strike. 

India has already offered to sign such a treaty with Pakistan which 
has rejected the proposal by declaring it as "self serving". It sees nuclear 
weapons as a credible deterrence "in view of India's conventional 
superiority". 

Russian Prime Minister Primakov in December 1998 proposed a 
strategic triangle among Russia, China and India which came into existence 
in 2005. Therefore, India can persuade Russia to take the lead in bringing 
India and China together on the issue of signing a no-first use treaty. 
Later, others can be persuaded to join. Eventually, this will make nuclear 
weapons merely defensive ones. 

The second policy strand relates to halting of production of fissile 
materials essential for nuclear weapons. India needs to agree on a Fissile 
Materials Cut-off Treaty (FMCT) with certain precautions. Even on the 
FMCT, the US could take India for a ride by pressurising it to stop 
production of fissile materials even before the treaty is negotiated and 
signed. This again could be a ploy on the part of the US to help Pakistan to 
achieve parity with India in the possession of fissile material. 

Third, India needs to concentrate on making its nuclear weapons 
invulnerable to a first strike with nuclear weapons either by Pakistan or 
China or jointly by them. In this respect, not only development of the 
medium range missile—Agni—is essential, but also it needs to locus on 
its perfection to the extent that at least half of the missiles fired will hit the 
target within a radius of a mile or two. To make nuclear weapons 
invulnerable to a first strike, we will also have to develop nuclear 
submarines and deploy anti-ballistic missiles. India has, in fact, 
collaborated with Russia in developing Sagarika, the Indian nuclear 
submarine, which was inducted in the Navy in 2004. 
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Fourth, there is the case of deployment versus non-deployment of 
nuclear weapons that remains to be decided. India will deploy nuclear 
weapons against China but not against Pakistan. This is because, even if 
China is our potential security threat in the sense of its threatening 
ambition to be a superpower and make India play second fiddle to it, it is 
unlikely to use nuclear weapons against India, as a rational decision maker. 
However, this does not preclude its using them as a blackmail which can, 
of course, now be checked because it knows India too has nuclear weapons. 

But China does not rule out the possibility of India using nuclear 
weapons against its friend—Pakistan. India also cannot rule out the 
possibilities of Pakistan using them against India in view of its long history 
of talk of avenging the defeat of 1971. The desire for revenge is dangerously 
coupled with religious fanaticism. For these veiy reasons, there is no need 
to deploy them against Pakistan as it has no strategic depth and it will be 
highly provocative in view of its likely irrational decision-making. 

Fifth, India needs to develop a system of command and control over 
the nuclear weapons. The ultimate decision to use the nuclear weapons 
will have to rest with the Prime Minister. But in the worst case scenario, 
there" is a need to clearly lay down the alternative line of control in the 
event of conflict escalating into a war. Similarly, if New Delhi is made 
dysfunctional by enemy bombing* from where will the command and control 
operate? How do you carry nuclear weapons to enemy targets? Do you use 
aircraft or missiles or submarines or use the tactical nuclear weapons? In 
other words, it is also necessary to resolve the question of inter-service 
rivaliy over the possession of nuclear weapons. Since all three services 
may have to be provided with nuclear weapons, creation of a Chief of 
Defence Staff assumes additional urgency. 

Sixth, India also will have to develop or acquire, in the coming years, 
necessary protective safety systems for nuclear weapons. There is also a 
need to take steps to prevent triggering of any accidental war, 
simultaneously taking confidence-building measures between India and 
its two adversaries on the borders in the north. 

Seventh, in the coining years, however, India will not be able to reduce 
the size of its armed forces because of acquisition of nuclear weapons— 
though eventually that is a possibility—as the threat to India's security 
will continue to arise from Pakistan, mainly through low-intensity conflict 
in fulfilment of the religiously motivated issue of the incomplete partition 
process in Kashmir. It has reduced to some extent on the Indo-Sino border 
due to bilateral agreements. 

Eighth, Indian strategic policy needs to be backed by a well-conceived 
diplomatic posture for the future. It will be a prudent policy for India to 
cultivate cordial relations with countries which feel threatened by the 
expansionist policies of China. The way in which the US conducted its 
policy towards China in the months prior to and after Bill Clinton's summit 
meeting with Jiang Zemin in June 1998, shows that Japan increasingly, 
might feel threatened. Hence, despite Japan following in the US steps to 
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criticise India for its nuclear tests, Indo-Japan relations are now on a good 
road. 

In Europe, France has shown always an inclination to pursue an 
independent policy not totally identified with the US: as such it needs to 
be cultivated. Hence, the opening of a strategic dialogue between India 
and France by Prime Minister Vajpayee and then by Dr Manmohan Singh 
and the French President, Jacques Chirac, is a step in the right direction. 
During this dialogue, France agreed to cooperate in nuclear power projects 
and to transfer dual-use technology to India. 

Ninth, India will have to maintain a steady economic growth to sustain 
an estimated expenditure of at least Rs. 1,000 crore or more in the next 
ten years to put nuclear deterrence in place. This will need India to continue 
to maintain its GDP growth at a minimum of 7 to 8 per cent per annum in 
the next two decades. 

Tenth, India also needs to highlight the possibilities of Pakistani 
nuclear weapons falling into the hands of Islamic terrorists in the Indian 
subcontinent as well as in the Middle East. US Senator Patrick Moynihan 
characterised the Pakistani bomb as an "Islamic bomb" and apprehended 
that finally it "will inevitably be pointed at the Middle East". 

However, eventually India-Pakistan relations are likely to turn into 
a secular mould because of nuclear deterrence. It is likely that knowing 
that the other side has nuclear weapons, each state will desist from 
provoking a suicidal war. Pakistan considers nuclear weapons as the biggest 
"equaliser". Mushahid Hussain stated in October 1998 that nuclear 
weapons "reduced the chances of a fourth war between India and Pakistan". 
This may thus leave Pakistan's dream of grabbing Kashmir on the religious 
principle of Muslims constituting a majority in Jammu & Kashmir, 
unfulfilled. When this happens, one may very well say that the nuclear 
weapon has a force to secularise domestic politics and international 
relations. 

Eleventh, India needs to device ways and means to secure a stable 
government, as the political instability that the nation has witnessed ever 
since 1989 cannot be conducive to peace and stability in the nation's 
strategic policy. Only with political stability can the political parties develop 
a non-partisan approach to the nation's foreign policy and security. 

Finally, India needs to cultivate different segments of the American 
ruling elite through public diplomacy. In the highly fragmented system of 
politics and administration in the US, a large number of politicians and 
opinion leaders had taken a pro-India stand when India exploded nuclear 
weapons and also on the Indo-US Nuclear deal (2005). We need to remember 
that their pro-India stand is not because of their acceptance of our 
compulsions in going nuclear—it is so more because of their internal 
dynamics of party politics. We need to strengthen our ties with such 
segments of American politics, including the India caucus in the US 
Congress. 
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Conclusions 
It is the sovereign right of India to decide whether its security 

compulsions warrant going in §>r nuclear weapons as an ultimate shield, 
notwithstanding the opinion of the Western nations. The opposition of the 
US and other developed nations appears to be totally self-serving when 
one looks at the actions of these very powers which advise India to desist 
from possessing nuclear weapons. It is unnecessary to illustrate the 
behaviour of every nation to convincingly prove this point. Suffice it, if I 
give here one example. After the North Korean missile test in August 1998, 
and October 2006, the US and Japan decided to conduct joint research on 
a missile defence system to protect US troops in Japan and also Japan 
itself. It was argued that in the absence of this, Japan would be open to 
blackmail from North Korea and China! If, despite possessing nearly 10,000 
nuclear weapons, the US needs a new system of missile defence to protect 
its troops abroad, why can't India have a small number of nuclear weapons 
to protect itself from any blackmailer in the neighbourhood? 

India has vigorously moved in the UN to achieve some of the goals of 
its nuclear strategy. When in October 1998, the UNSC adopted a resolution 
deploring the Indian nuclear tests, and calling upon India to desist from 
further tests and development of missiles, the Indian representative in the 
UN, Kamlesh Sharma, pointed out that the UN nowhere has banned the 
production of ballistic missiles. Arguing in favour of a "no-first strike" 
agreement, he pointed out the irony of the situation wherein "statutes 
treat murder as an international crime but refuse to treat the first use of 
nuclear weapons as an international crime". 

India also succeeded in drawing international attention to the need 
for taking immediate steps to reduce the risks of unintentional and 
accidental use of nuclear weapons by placing a resolution to that effect on 
the UNGA agenda despite the opposition of the US and China. 

In the ultimate analysis, however, a congruence of national interests 
between the US and India is likely to develop over their mutual perception 
of a security threat from China. The Chinese themselves see the US as the 
only power that is going to act as an obstacle in their pursuit of superpower 
status. Hence, as Professor Samuel P. Huntington has argued in The Clash 
of Civilizations and the Remaking of World Order, "their common interests 
in containing China is likely to bring India and the United States closer 
together. The expansion of Indian power in Southern Asia cannot harm 
US interests and could serve them". 

One specific field in which the two will find congruence in their 
interests is the US goal of nuclear counter-proliferation. Again, as 
Huntington says, "in due course, US policy will shift from countering 
proliferation to accommodating proliferation and, if the government can 
escape from its cold war mindset, to how promoting proliferation can serve 
US... interests". 
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Hence, the pursuit of the above strategic policy will not only make 
India by 2020 a major power in the global politics and economy but also a 
permanent member of the UN Security Council, fulfilling Nehru's dream 
expressed in 1954 in the Lok Sabha that "if nothing goes wrong, like wars, 
the fourth major power next to US, Russia and China is India". India needs 
to develop self-confidence and, as A.P.J. Abdul Kalam very aptly observed, 
begin to think in terms of making India a developed nation in the 21st 
century. A strong and stable India will be a force for peace not only in 
South Asia, but in the world as well. 
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>il*iuidTci ^id^-d cî uAiî icii ojaMmvI) <p w «kmufl ftnsnt, ^«T RIM^U) art 
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9n the (TVorld of Orchids 
Mugdha Sabale 

T. Y. B. Sc. (Botany) 

All plants belong to various families distinguished from each other by 
differences in the structure of flowers, stems, leaves, roots etc. Each family 
is split up into many sub families and sub families further split up into 
genera. These genera are established by similarities in their appearance 
and construction of flowers. Each genus is further divided into smaller 
groups with even similarities called species. 

Orchids of all kinds belong to the family orchidaceous. This is the 
largest and most diverse family of flowering plants, with over 800 described 
genera and 25,000 species. Orchids, through their interactions with 
pollinators and their symbiosis with orchid mycorrhizal fungi, are 
considered by some, along with grasses, to be examples of most advanced 
floral evolution. 

This is the most interesting family, because of the curious form taken 
by the different genera and widespread geographical distribution of species. 
Except for the Antarctic and deserts orchids have been found in every 
region of the world, even in the Arctic. There is no other family of plants 
where so much diversity of form and color is found. 

Most of the tropical and subtropical species of orchids are epiphytic, 
often growing as much as 100 ft. above the ground in the tree tops of the 
cloud and rain forests, in the struggle for light and air. In semi-desert 
area, some species are epiphytic on cacti. Some can survive the drying 
effects of salt condition prevailing in mangrove-swamp. Many orchids have 
special adaptations to counteract the harshness of their environment; e.g. 
those whish are subjected to long periods of drought have pseudo bulbs 
which act as a water storage organ to help them through the dry period. 

Orchids can be grouped according to the way they retrieve nutrients: 
• A majority of species are perennial epiphytes: they are found in 

tropical moist broadleaf forests or mountains and subtropics. These 
are anchored on other plants, mostly trees, sometimes shrubs. 
However, they are not parasites. 

• A few are lithophytes, similar to epiphytes but growing naturally on 
rocks or on very rocky soil. They derive their nutrients from the 
atmosphere, rain water, litter, humus, and even their own dead 
tissue. 

• Others are terrestrial plants. They grow in the soil or in the loose 
substrate atop the ground and obtain their nutrients from the soil 
or the substrate. This group includes nearly all temperate orchids. 

• Some lack chlorophyll and are myco-heterotrophs (formerly 
incorrectly called saprophytes). These achlorophyllous orchids have 
an ectomycorrhizal relationship, i.e. they are completely dependent 
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on soil fungi feeding on decaying plant matter (usually fallen leaves) 
to provide them with nutrients. Typical examples include the Bird's-
nest Orchid (Neottia nidus-avis) and Spotted Coral-root (Corallorrhiza 
maculata). 
The orchids found in nature grow wild. When growing on trees or 

shrubs, they are termed epiphytes and when on rocks they are termed 
lithophytes. The species growing on ground are termed terrestrial or some 
are saprophytic which means they derive the nourishment from dead or 
decayed organic matter. Some are semi-aquatic under special conditions. 
They are not parasites; they prepare their own food by photosynthesis and 
do not easily die even if left uncared for several months. 
Epiphytic: These flowers are more flamboyant flowers then terrestrials. 
Inwild they grow on tree branches or rocks obtaining nourishment trough 
clinging roots. Most consist of horizontal rhizome from which arises vertical, 
water storing often swollen stems knowing as pseudo bulbs. Flowers and 
foliage are produce from this. 
Terrestrial: Some of which also produce pseudo bulbs grow in soil or leaf 
moulds, sustaining themselves in the normal way through roots and tubers. 
Some grow in temperate climate. 
Vegetative structure: The vegetative structure of an orchid modified 
according the habit of growth which has close relation to climate. In some 
orchids growth of stem sooner or later cases usually at end of one season 
growth and lateral shoots are developed in following season. This new 
growth generally begins with development of leaf like scale between which 
the true leaves arises later. This is called sympodial type of growth. This 
type of plant produces pseudo bulbs which are swollen stems used for 
storage of water and food. In this type mainly terrestrial orchids are 
included. , 

Other type of growth does not show seasonal growth. The main stem 
grows and elongate. Season after season produces leaves with flowers. 
There is no formation of pseudo bulbs and rhizomes. If necessary the food 
and wiater is stored in leaves. This type is known as monopodia!. 

In another type of growth of orchids the stem grows and elongate 
through seasons and also extend laterally. This may be intermediate stage 
of monopodial and sympodial growth is known as pseudo-monopodial. 
Roots: All the plants have roots which are necessary for their growth. The 
main function of roots is to absorb water and minerals which they provide 
to plants. They are mostly underground. 

Also orchid shows modification in case of root. In terrestrial orchids 
in addition to simple absorbing roots provided with root hairs. Sometime 
large tub ours are also formed. In epiphytic they have clinging roots for 
attachment to tree or rock on which they grow, absorbing roots which 
penetrate the humus collected on barks and aerial roots which hang freely 
in air and aid in absorption of moisture and some little amount of food 
also. 
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In some species roots are of green color help in photosynthesis. Some 
scientists found out that, aerial roots are covered by spongy tissues called 
velamen. Its main function is to protect the underlying tissues and 
absorption also. 
Rhizomes: These underground swollen structures are actually primary 
stems from which secondary stems arise. This is found only in sympodial 
type. These structures also show variations in different species. 
Pseuido bulbs: This is thickned secondary stem with one or more internodes. 
Internode is the region between two nodal regions. It is found in epiphytic 
orchids. It is also variable in shape. 

Orchids have simple leaves with parallel veins. Their shape is highly 
variable between species; ovate, lanceolate, or orbiculate. Their size and 
shape can be an aid in identifying the orchid, since it reflects the taxonomic 
position. The leaves can be enormous or minute, or they can even be lacking 
(as in the Ghost Orchid (Dendrophylax lindenii), a mycoheterotrophic 
species, and Aphyllorchis and Taeniophyllurru which depend on their roots, 
which contain chlorophyll for photosynthesis). 

The structure of the leaves corresponds to the specific habitat of the 
orchid. Species that typically bask in sunlight, or grow on sites which can 
be occasionally very dry, have thick, leathery leaves. The laminas are 
covered by a waxy cuticle. These retain their necessary water supply. Shade 
species, on the other hand, have tall, thin leaves. They cannot tolerate a 
drop in atmospheric humidity or exposure to direct sunlight. Between 
these two extremes, there is a whole range of intermediate forms. 

The leaves of most orchids live on, attached to their pseudobulbs. 
for several years. Some species, especially those with plicate leaves, shed 
their aged leaves annually, through an articulation between the lamina 
and the petiole sheath, and develop new leaves together with new 
pseudobulbs (as in the genus Catasetunti. 

The leaves of some species can be most beautiful. The leaves of the 
Macodes sanderiana, a semiterrestrial or lithophyte, show a sparkling silver 
and gold veining on a light green background. The cordate leaves of 
Psychopsiella limminghei are light brownish green with maroon-puce 
markings, created by flower pigments. The attractive mottle of the leaves 
of Lady's Slippers from temperate zones (Paphiopedilum) is caused by 
uneven distribution of chlorophyll. Also Phalaenopsis schilleriana is a lovely 
pastel pink orchid with leaves spotted dark green and light green. The 
Jewel Orchid (Ludisia discolor) is grown more for its colorful leaves than 
its fairly inconspicuous white flowers. 

The reproductive organs in the center (stamens and pistil) have 
adapted to become a cylindrical structure called the column or gynandrium. 
On top of the column lies the stigma, the vestiges of stamens and the 
pollinia, a mass of waxy pollen on filaments. These filaments can be a 
caudicle (as in Habenaria) or a stipe (as in Vanda). These filaments hold 
the pollinia to the viscidium (sticky pad). The pollen are held together by 
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the alkaloid viscine. This viscidium adheres to the body of a visiting insect. 
The type of pollinia is useful in detennining the genus. On top of the pollinia 
is the anther cap, preventing self-pollination. At the upper edge of the 
stigma of single-anthered orchids, in front of the anther cap, is the 
rostellum. a slender beaklike extension. 
Floral structure: In orchid some flower produce singly or some are in 
.bunch it is called as inflorescence that depend on genera. 
Flower: Flowers shows variation in size from pinhead to about 15-30cm.size 
of diameter. Flower has three sepals, three petals and a column is also 
called as gynostegium having reproductive parts. 

Sepals are many times similar but some time dissimilar from each 
other. They are colored and called petaloid sepals. It also shows variation 
in arrangement, size, and color in different variety. 

Petals are three in number. Two are alike and lateral. One which is 
called lip or flabellum is highly modified, enlarged and colourful. The lip is 
attached to the base of column. They may be simple or lobed, flattened, 
sac-like, tubular. 

The column and gynostegium situated in centre is the unique 
structure distinguishing the orchids from other plants. This is formed by 
fusion of male and female organ. This is reproductive part of orchid flower. 
It is attractively shaped and often is decorated with wings or cap or a 
fringed bonnet (extended). The column varies in shape, size and poster in 
various genera and species and bears at the tip or on the sides near the 
tip. It has one to three movable or rigidly attached anthers. 

The family orchidaceae is divided on the basis of no of fertile anthers. 
On ventral of anther female reproductive structure that is stigma is present. 
It is fusion of two stigmas, the partition wall between stamen and stigma 
is termed as rosella. Ovary is at the base of all floral organs. This is 
characteristic of family orchidaceae. 

The fruit is capsule takes long time to ripe. It also shows many 
variations in shape. 

It is in the variety and the refinement of their reproductive methods 
that orchids truly amaze. On many orchids, the lip flabellum) serves as a 
landing pad for flying insects. The labellum is sometimes adapted to have 
a color and shape which attracts particular male insects via mimicry of a 
receptive female insect. Some orchids are reliant solely on this deception 
for pollination. After pollination, the epigynous ovary starts developing 
and produces a many-seeded capsule. 

• The Lady's Slipper (Paphiopedilum) has a deep pocket that traps 
visiting insects, with just one exit. Passage through this exit leads 
to pollinia being deposited on the insect. 

• Many neotropical orchids are pollinated by male orchid bees, which 
visit the flowers to gather volatile chemicals they require to synthesize 
pheromonal attractants. Each type of orchid places the pollinia on a 
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different body part of a different species of bee, so as to enforce 
proper cross-pollination. 

© A Eurasian genus Ophrys has some species that look and smell so 
much like female bumblebees that male bees flying nearby are 
irresistibly drawn in and attempt to mate with the flower, such as 
with the Bumblebee Orchid (Ophrys bombyliflora). The viscidium, 
and thus pollinia, stick to the head or the abdomen of the bumblebee. 
On visiting another orchid of the same species, the bumblebee 
pollinates the sticky stigma with the pollinia. The filaments of the 
pollinia have, during transport, taken such position that the waxy 
pollen are able to stick in the second orchid to the stigma, just below 
the rostellum. Such is the refinement of the reproduction. If the 
filaments had not taken the new position on the bee, the pollinia 
could not have pollinated the original orchid. Other species of Ophrys 
are mimics of different bees or wasps, and are also pollinated by 
males attempting to mate with the flowers, and other orchid genera 
practice similar deception. 

® An underground orchid in Australia, Rhizanthella slatert never sees 
the light of day, but depends on ants and other terrestrial insects to 
pollinate it. 

® Many Bulbophyllum species stink like rotting carcasses, and the flies 
they attract assist their reproduction. 

® Catasetum saccatum, a species discussed briefly by Darwin actually 
launches its viscid pollen sacs with explosive force, when an insect 
touches a seta. He was ridiculed for reporting this by the naturalist 

• Thomas Huxley. 
© Some Phalaenopsis species in Malaysia are known to use subtle 

weather cues to coordinate mass flowering. 
® Some Phalaenopsis, Dendrobium and Vanda species produce keiki, 

offshoots or plantlets formed from one of the nodes along the stem, 
through the accumulation of growth hormones at that point. 
The filaments of the pollinia of some orchids dry up if they haven't 

been visited by an insect. This way, the waxy pollen falls on the stigma 
causing the orchid to self-fertilize. 

The Life of aura Orchid 
In nature almost all orchid flowers whether terrestrial, epiphytic or 

lithophytic species are fertilized by insects. In 19th century there was 
great interest in this aspect of orchid logy, both in old and new world. 
Darwin was fascinated by this subject and published his delightful book 
The Various Contrivances by Which Orchids are Fertilized by Insects in 1862. 

Although there are some species which are self-fertilizing, most 
species are fertilized by insects and during course of evolution some have 
developed the most ingenious and varied adaptations to ensure their 
pollination and thus their survival. 
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The genus Cattelya endowed with beautiful fringed labile- often with 
gold streaking at its throat leading to the column at the apex of which 
pollen is present which attracts large insects such as bees and wasps. By 
means of sweet perfume as well as gold called as honey guides. The labellum 
depressed by the bee in landing to allow it to pass down to nectary, springs 
back into the place and the bee finds itself trapped. In this struggle to 
escape, the bee pressed against the pollinia-in Cattelya genus these are 
usually 4 in no. and attached to the column by sticky, elastic thready 
stem, which become fasten to its back. On its next visit to a flower the 
pollinia brush off and adhere to the stigmatic surface of column, which is 
also tacky and in this way the flower is fertilized. The pollinia are disc 
shaped and each contains thousands of pollen grains. 

In the Paphiopedilwn genus the insect becomes trapped in the boat 
or shoe shaped pouch and can escape only by passing through one of two 
narrow exit gaps or tunnels in which the pollinia are placed in the exact 
position for .easy removal. 

Odontoglosswn, Miltonia. Oncidum and other many genera are usually 
fertilized by butterflies or moths, which the flowers mimic in shape, size 
and color. The moth mistaking the flower for another moth, in orchid 
Carrison a vigorous court ship follows, which in its result is rewarding 
only to the orchid. Oncidiwn pappilio and Oncidium kramerianum in 
particular resemble huge brilliantly colored butterflies, an impression 
enhanced by the hovering motion imparted to the long stem flowers by the 
gentlest breeze. This method of attracting pollinating agent by insect 
mimicry is also adapted by some species of the Mediterranean genus 
Ophrys, which no only look like female wasp but also emit the same color 
as a female ready for mating, 

Angraecum sesquipedale, the white Christmas star orchid from 
Madagascar has a 12-inch spur-like nectar below the labellum in which 
the nectories gather right in the tip. Darwin reasoned that only an insect 
which could reach the nectar could pollinate the flowers and therefore 
postulated the existence of some hue moth, with a wonderful long proboscis. 
Capable of extension to a length of between lOandl 1 inches these flowers 
are fertilized in most dramatic manner of all flowers. The labellum is in the 
form of a helmet or an upturned cap at the top of the flower and the pollen 
is held at the end of a member similar to a coiled spring. There is no nectar 
but the thickened labellum taste equally good to a bee and as it gnaws 
through the cap it touches one of two long antennae which are very 
sensitive. This activates the spring like mechanism causing the pollen to 
be ejected forcibly. Sometimes to a distance of several inches on to the 
bee's head or thorax and in dew, this course is deposited on stigma of next 
flower visited by bee. 

After pollination, the sepals and petals wilt and shrivel. This condition 
does not occur to such an obvious extent during the fertilization of 
Paphiopedilums or of Cymbidiums but in the case of Cymbidiums, although 
the sepals and petals remain apparently unchanged the lip becomes 
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suffused with dark pink color very rapidly. This probably accounts for the 
statement in a newspaper that, The orchid blushes when it is married." 
This is also the characteristic of family that flower must be entire when it 
is put before the orchid committee. 

It is possible to gain an idea of the life cycle of orchids in general by 
following in detail what happened with Cattelya after it has been fertilized. 
A day or two after the pollinia have been deposited on the stigma. The 
pollen forms a glutinous mass with viscid substance it secrets. The column 
has a central duct containing elongated cells, which leads to the ovary at 
its base, and through which the pollen tube makes their way to the ovary. 
At first the ovary is circular in cross section with three lines radiating from 
the centre to the circumference. After about fourteen days the walls of the 
ovary thicken and the lines widen causing the cross section outline of the 
ovary to alter from circular to triangular. These lines are placentas and 
after a further fortnight the ovary develops rudimentary ovules attached 
to the placenta and pollen tubes enter to ovary, making their way down to 
the sides of placentas and between the ovules. At the end of about two 
months, the pollen tubes fill the ovary and are situated along the placentas 
and among the ovules which have not yet been fertilized. In three more 
weeks however, the ovules start to develop in size and to alter their shape. 
By the end of five months, when each pollen tube has entered a small 
orifice in each ovule—the micropyle—to fertilize it, the process is almost 
complete. 

In a temperate climate, the pod needs more time in order to ripen 
and this depends on weather, along sunny spell causing the ripening to 
be shorter and vice-versa. In nature where there are always at least twelve 
hours of intense sunlight, the process will no doubt be much quicker. In 
addition, some genera mature the pods more rapidly than Cattelya, and 
there are also considerable variations among species even within this genus. 

At the end of the year, in some species it may be month earlier or in 
others take as long as 14 months the pods start to dehisce by splitting 
along the sides usually beginning at the apex. This is caused by the drying 
of the pod and in nature the seed, which is also dry and powdery, is then 
wind borne much falling on stony ground and only a very small percentage 
finding a resting place where it is ale to germinate. 

In nature seed is carried indiscriminately by the wind and only that 
succeeds which is lucky'enough to find the right condition for germination 
unlikely the seeds of most other plants, orchid seed posses no food store 
on which to draw while germinating. Instead, every species develops a 
symbiotic relationship- mutually beneficial partnership- with certain fungi 
and because the seed cannot survive alone during its early stage so it will 
perish, unless it makes immediate contact with right type of fungus. 

After 6 months, the seed becomes a tiny spec of green vegetation 
which, if viewed under a microscope, appears bowl shaped with a little 
peak at top. After a further period of month the peak has developed into 
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what is undoubtedly a leaf, and at the end of year there are two pairs of 
leaves and several short white rootlets. In another 4 months the speck 
has become recognizable Cattelya plantlets and from on then makes rapid 
progress. The roots grow fastest because the life of plant will depend on ho 
efficiently they anchor the plant to the tree. They do not bring much 
nourishment to the plant, as their main function is to keep the plant 
attached to its host. The green showing in the rot is about half an inch or 
so at the tip (the growing part), the rest of the root being covered with a 
fleshy white tissues, absorbent to a certain degree but otherwise in capable 
in taking nourishment for plant. 

The Cattelya plant in the jungle grows more rapidly than its glass 
house counterpart if only because in its natural habitat. It is subjected to 
much longer period of life of a much higher average of daily intensity. All 
green plants depend for life on the action of light on their parts, that is 
their leaves and in the case of Cattelya, the green tips of its roots. If, in an 
addition to the longer hours of light, there is an added bonus of extra 
warmth- especially during the day- this action is hastened, co2 is taken in 
more rapidly during the hours of day- light and converted into sugar during 
the hours of darkness, the plants cells multiply more rapidly and the plant 
therefore grows more vigorously and quickly. 

The Cattelya lifecycle described above is similar to that of many other 
orchids and nearly all epiphytes, although the way the capsule dehisces is 
different in many genera. Some split in 3 places from top to bottom, some 
have two valves, some 3, while other remain attach to each other a apex or 
at base, one at least split into three different sections, each having the 
seed attached to the median line or midrib running from apex to base. 

The amount of seed in most capsules varies, bu t is usually immense 
in quantity. Darwin calculated if every one of the approximately 6200 seeds 
produced by the average 30 capsule of the small European spotted orchid 
germinates successfully it could cover the entire land surface of the surface 
of the earth in 3 generations. Some tropical species reveal a greater 
abundance, 3700000 seeds were found by scientific count in a single pod 
of the Venezuelan Cynoches chlorocMon. 

Why does Nature Provide Such a Bountiful Number of Orchids? 
The proportion of orchid flowers actually pollinated in wild is very 

tiny and the amount of seeds finding a congenial resting place and the 
right fungus to enable it to germinate it is minute. Again only the most 
vigorous survive. When sown in laboratory conditions, however, most of 
the seed germinates and is duly pricked off and cultivated. The vigorous, 
less vigorous and the down right unwilling are all grown, but some are 
quick to reach maturity and some slow. This is reflected in the time taken 
to reach flowering size and to produce flowers. In Paphiopedilum genus, 
for example, a hybrid will flower in four and half years from the date of 
sowing, but out of same batch some will not flower for perhaps a further 
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five years. It is, however, these slow growing varieties which are often the 
best 
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Paradoxes in Mathematics . -
(Strange but ^rue 

Bakul Sathaye and Siddharth Bhalerao 
S. Y. B. Sc. (Mathematics) 

How quaint the ways of paradox -
At common sense she gaily mocks. 

- W. S. Gilbert 

A man says, "I am lying." Is his statement true? If so, then he is lying and 
his statement is false. Is his statement false? If so, then he is lying and the 
statement is true! 

There is hardly a person living who has not made use, at some time 
or other, of the well-worn adage, 'All rules have exceptions/ There are 
probably few people, however, who are aware of the fact that it is self-
contradictory. 

Let us check out the following argument: 
1. All rules have exceptions. 
2. Statement (1) is a rule. 
3. Therefore statement (1) has exceptions. 
4. Therefore all rules do not have exceptions. 

This is how the statement contradicts itself. 
In general, a paradox is anything which offhand appears to be false, 

but is actually true; or which appears to be true, but is actually false; or 
which is simply self-contradictory. 

Perhaps the greatest paradox of all is that there are paradoxes in 
mathematics. We are not surprised to discover inconsistencies in 
experimental sciences, which periodically undergo revolutionary changes. 
But, because mathematics is the most conservative of the sciences, because 
its theorems are deduced from postulates by methods of logic, in spite of 
its having undergone revolutionary changes, we do not suspect it of being 
a discipline capable of engendering paradoxes. 

In mathematics, a paradox is a mathematical truth so startling that 
it is difficult to believe even after every step of its proof has been verified. 

Here we have tried to give a glimpse of paradoxes that can arise in 
mathematics. 

Paradoxes of the Infinite 
For well over two thousand years, mathematicians have been 

struggling with the infinite. They cannot afford to disregard it, for it is 
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indispensable in much of their work. Yet in their attempts to understand 
it and to use it, they have run up against many contradictions. Some of 
these they have been able to overcome, while others are still causing them 
trouble. Indeed the paradoxes proposed by Zeno of Elea in the fifth century 
B.C. have never been settled to the complete satisfaction of all 
mathematicians. 

The first of the paradoxes of Zeno is about motion. It says, 'Motion is 
impossible.' The conclusion is startling, we must admit; and the argument 
is rather convincing. Let's look at it. 

P 9 

1/2 

1/4 

1/8 

1/16 ' 

1/32' 

1/64 

To go from any point P to another point Q, we must first go half of the 
distance from P to g, then half of the remaining distance, then half the 
distance then remaining, then half the distance then remaining, and so 
on. The 'and so on' implies that the process can be repeated, and is to be 
repeated, an infinite number of times. Now, regardless of how small the 
successive distances become, each time some distance is left to cover. 

If a series is convergent, but not absolutely convergent, it is said to 
be 'simply convergent'. The question of rearranging the terms of a simply 
convergent series was settled in 1854 by the German mathematician 
Riemann, when he succeeded in proving the following remarkable theorem: 
The terms of a simply convergent series can be so rearranged that the limit of 
the series is any specifledfinite number, or positive infinity, or negative infinity! 
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Consider an example given by Bolzano. 
Let 

S = 1 - 2 + 4 - 8 + 16 - 32 + 64 - 128 + 
Then, 

S= 1 -2 ( 1 - 2 + 4 - 8 + 1 6 - 3 2 + 6 4 - ) 
= 1 - 2S. 

That is, 
3S= l , o r S = 1/3. 

On other hand, the original series can be written as 
S = 1 + (- 2 + 4) + (- 8 + 16) + (- 32 + 64) + 

= 1 + 2 + 8 + 32 + 64+ 
Then S diverges to infinity. But again, we can write 

S = (1 - 2) + (4 - 8) + (16 - 32) + (64 - 128) + 
= - 1 - 4 - 1 6 - 6 4 -

Then S diverges to negative infinity! 
These contradictions are to be explained by the fact that this series 

is not only an oscillating series, but is one which oscillates infinitely. We 
try to apply to this infinite series the processes of finite arithmetic. In 
finite arithmetic we go on the assumption that we can remove brackets at 
will, grouping terms in any way we please. 

In general, now we prove that every infinite series, convergent or 
not, can be summed to any desired number N. 

Consider the series 

We can express the a,s as follows: 
ax = N + (aT - N) * 
2^ = - (at - N) + [SLY + 2^ - N) 
a3 = - (at + a2 - N) + (at + a2 + a3 - N) 
a4 = - (a, + 2^ + a3 - N) + (ax + 2^ + a3 + a4 - N) 
a5 = - (a, + 2^ + a3 + a4 - N) + (ax + 2^ + a3 + a4 + a5 - N) 

and so on indefinitely. Adding these equations, we have 
a i + a 2 + a3 + a4 + a 5 +  

= N + fax - N) - (at - N) + (ax + 2^ - N) - (a, + 2^ - N) + 
(ar + 2^ + a3 - N) - (aj + 2^ + a3 - N) + (a2 + 2^ + a3 + a4 - N) -
(a, + a2 + a3 + a4-N) + 

But, now, on the right-hand side of this equation, all terms after the 
first one drop out when the brackets are removed. Consequently the sum 
of the series on the left-hand side is N! 
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Probability Paradoxes 
Probability theory is a field of mathematics unusually rich in 

paradoxes - truths that cut so strongly against the grain of common sense 
that they are difficult to believe even after one is confronted with their 
proofs. The paradox of birth dates is a sterling example. If 24 people were 
selected at random, what would you estimate the probability to be that 
two or more of them will have the same birth date (that is, the same month 
and day of the year)? Intuitively you feel it should be very low. In fact, it is 
27/50 or slightly better than 50 per cent! 
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George Gamow, in One Two Three - Infinity, gives the following simple 
method of arriving at this unexpected result. The probability that the birth 
dates of any two people are not alike is clearly 364/365 (since there is only 
one chance in 365 that one person's birth date will coincide with another's). 
The probability that a third person's birth date will differ from the other 
two is 363/365; a fourth person's, 362/365; and so on until we reach the 
24th person (342/365). We thus obtain a series of 23 fractions which must 
be multiplied together to reach the probability that all 24 birthdays are 
different. The final product is a fraction that reduces to 23/50. In other 
words, if you were to bet on at least one coincidence of birth dates among 
24 people, you would in the long run lose 23 and win 27 out of every 50 
such bets. (This computation ignores 29 February and also the fact that 
birth dates tend to be concentrated more in certain months than others; 
the former lowers the probability, the latter raises it.) 

o 
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Logical Paradoxes 

A stranger in town once asked the barber if he had much competition. 
"None at all," replied the barber. "Of all the men in the village, I naturally 
don't shave any of those who shave themselves, but I do shave all those 
who don't shave themselves". 

This remark appears innocent enough until we stop to think of the 
plight of the barber. Does he shave himself or doesn't he? Let's suppose 
he does. Then he is to be classed with those who shave themselves. But 
the barber doesn't shave those who shave themselves. Therefore he does 
not shave himself. All right, then, let's suppose he does not shave himself. 
Then he is to be classed with those who don't shave themselves. But the 
barber shaves all those who don't shave themselves. There he does shave 
himself. 

Here is an intolerable situation. For if the poor barber shaves himself, 
then he doesn't, and if he doesn't, he does. Even growing a beard won't 
help him! 

Another paradox, which has its foundation—real or legendary—in 
antiquity, concerns the sophist Protagoras, who lived and taught in the 
fifth century B.C. It is said that Protagoras made an arrangement with one 
of his pupils whereby the pupil was to pay for his instruction after he had 
won his first case. The young man completed his course, hung up the 
traditional shingle, and waited for clients. None appeared. Protagoras grew 
impatient and decided to sue his former pupil for the amount owed him. 

"For," argued Protagoras, "either I win this suit, or you win it. If I 
win, you pay me according to the judgment of the court. If you win, you 
pay me according to our arrangement. In either case I am bound to be 
paid." 

"Not so," replied the young man. "If I win, then by the judgment of 
the court I need not pay you. If you win, then by our agreement I need not 
pay you. In either case I am bound not to have to pay you." 

Whose argument was right? Who knows? 

Geometrical Fallacies 
As distinguished from the paradoxes jus t considered, there are those 

which are more properly referred to as mathematical fallacies. Mathematical 
fallacies are equally astonishing assertions, bu t unlike mathematical 
paradoxes their proofs contain subtle errors. Most mathematical fallacies 
are too trivial to deserve attention; nevertheless the subject is entitled to 
some consideration because, apart from its amusing aspect, it shows how 
a chain of mathematical reasoning may be entirely vitiated by one fallacious 
step. 
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A right angle is equal to an obtuse angle: 

Let ABCD be any rectangle. Following figure, draw through B a line 
BE outside the rectangle and equal in length to BC (hence to AD). Construct 
the perpendicular bisectors of DE and AB. Since these lines are 
perpendicular to non-parallel lines, they must meet, as at P. Draw AP, BP, 
DP, and EP. In triangles APD and BPE, AD=BE by construction. Also AP=BP 
and DP=EP. (Any point in the perpendicular bisector of a line is equidistant 
from the ends of the line.) Since the three sides of triangle APD are equal 
respectively to the three sides of triangle BPE, these triangles are congruent. 
Hence 

Z DAP = Z EBP (1) 
But 

Z 1 = Z 2 (2) 

(Angles opposite the equal sides of an isosceles triangle are equal.) 
Subtracting (2) from (1), we conclude that Z DAG (given a right 

angle) is equal to Z EBG (an obtuse angle by construction). 

Two perpendiculars from a point to a line: 
Let any two circles intersect in Q and'R. Draw diameters QF and QS 

and let PS cut the circles at M and N respectively, as in the figure. Then 
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Z PNQ and /_ SMQ are right angles. (An angle inscribed in a semicircle is 
a right angle.) Hence QM and QN are both perpendicular to PS. 

Can you find the flaw in the above assertions? Hint: Try drawing the 
figures exactly. 
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