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Curcuma aromatica- An Important ethno-botanical plants,
its propagation and Cultivation technique

Dr. Rajendra Jain : HOD, Dept. of Botany, Swami Vivekanand University Sagar (M.P.)

Introduction — India possesses perhaps the richest and the most diversified flora in the world. Leaving
aside the wide range of drugs used in indigenous medicine in India about 1500-2000 species in our
country are reported to be potentially medicinal. They are attributed with a number of medicinal
curative uses properties and vernacular name in different system of medicine are described.

Certain herbal drugs are obtained exclusively from wild source. The process of collection of
crude drugs and ethno-medicinal plant, besides being a laborious job is very expansive too, which
ultimately cost more for the production of drugs and medicines.

These difficulties in collection of medicinal plants growing wild are mainly the reasons which
suggest that the medicinal plants should be cultivated. In order to ensure a regular supply of all drugs
of standard quality to the pharmaceutical industries, is essential that herbs growing in natural state
should be brought under systematic cultivation and these which are exotic should be protected.

According to Chopra et. al. (1948) the perimental cultivation of some of the exotic plant was
started in India as long as the beginning of the 18" century.

In present work cultivation trials of Curcuma aromatica are done to ascertain the best
technique of cultivation in Indian conditions.

(1) Cultivation of Curcuma aromatica. Salisb

Curcuma a genus of about 70 species of rhizomatous herbs comes under the family
zingibaraceae. Curcuma aromatica is an ethno-medicinally important species under genus Curcuma
Linn. This species is well distributed in India extending from Andhra Pradesh, Maharastra, Orrisa
Tamilnadu, Karnatka, Kerala and Madhya Pradesh.

MATERIAL AND METHOD-

Experimental cultivation of Curcuma aromatica was done under following heads.

1. Propagation technique

(a) Preparation of beds- A bed was prepared during the end of summer seasons above 1 X 1.5 meter
area was prepared as an experimental bed. In these beds red sandy or yellow clay- loam soil was
used. This soil was sufficiently porous and free from weed, seed and other harmful organism. The
soil which was used in bed moderately rich in Nitrogen and phosphorus, it was slightly acidic in
nature. To lower pH of highly acidic soil ammonium sulphate was used and to raise the pH of
highly acidic soil, calcium nitrate fertilizers was utilized. The crop of Curcuma aromatica cannot
with fund alkalinity.

(b) Pre planting treatment of soil- Pre- planting treatment of soil was done by heating method. The
soil was heated to temperature of 80°C for 30 minutes.

(¢) Manuring- Curcuma aromatica needs nearly heavy manuring, cattle manure or compost as a
basal dressing at the rate of 15kg/m” was applied at the time of preparation of beds. To supply
nitrogen and phosphorus for growing plants, the mixture of urea and single super phosphate was
applied.

(d) Planting material- In present experimental trials, the cuttings of selected healthy, well developed
and non diseases from rhizomes were used as planting material. The material was collected from
field sited and was stored is saw dust or sand or at low temperature in storage carbonates. In case
of rhizomes planting the rhizomes were divided into small pieces and each piece bears a shoot
bud. The cluster of roots were divided shortly before planting.

The rhizome cutting were treated with 0.25% solution of AH Agallol for 30 minutes and
drained before planting.
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(f) Method of planting- Direct planting of Rhizome cutting in field was done by forming ridges and
furrows. A spacing of 20c.m. between rows and 15 cm. between plants was adopted. The cuttings
were planted vertically at a depth of 0.5 cm. in furrows. About 100 cuttings were planted in bed of
1 X 1.5 meter area.

(g) Use of fertilizers- To enhance the supply of more nitrogen for growing plants area fertilizers was
used periodically.

(h) Irrigation- Irrigation was not required because the period of crop is rainy season. While
depending upon the soil and rainfall 2 or more irrigation were done.

Observation procedure — To observe growth and development of growing plants following heads are

selected-

(A) No. of days taken for sprouting.

(B) Sprouting rate.

(C) No. of days taken for flowering.

(D) No. of days taken for fruiting.

(E) No. of days taken for ripening and maturity.

(F) Weight of plants at the time of maturity.

(G) No. of leaves.

(H) Length of leaves.

(I) No. of rhizome tubers.

(J) Size of rhizome tubers

(K) Weight of fresh rhizome tubers

(L) Weight of dry rhizomes tubers

(M) Yield / M?

(2) Harvesting- Rhizomes of Curcuma aromatica were collected during early winter after the first
year growth. The land was dug and tubers were gathered by hand picking.

(3) Storage- Rhizomes were stored in saw dust at cool and dry places after perfect shade drying.
Shade drying is applied when it is desirable to retain the natural colour of tuberous roots.

Table — Observation on growth and development of Curcuma aromatica-

S. No. Observation points Results
1 Desired time for sprouting 20-25 days
2 Sprouting rate 60-70%
3 Observed time of flowering 45-55 days
4 Observed time of fruiting 60-70 days
5 Observed time for fruiting ripening 10-22 days
6 Observed time for maturity 80-100 days
7 Height of plant and maturity 30-35 days
8 No. of leaves per plant 2-4
9 No. leaves on maturity (without petiole) 28-30 cm.
10 No. of Rhizome tubers 3-46
11 Size of rhizome tubers 2-3.5cm.
12 Weight of single fresh rhizome tuber 2.4 -4 gm.
13 Weight of single dry rhizome tuber 0.87-1.5 gm
14 Yield /m’ 500 gm/m” area.

Growth pattern- Rhizomes grow by elongation of the growing points produced at the terminal end
and on lateral branches. Length also increases by growth in the lower part of the internodes. As the
plant continues to grow and the older part dies the several branches arising from one plant may
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eventually become separated to form individual plants of a single clone.

In the case of Curcuma aromatica several tuberous roots arising from mother rhizome. The produced
by the plants to tide over the unfavorable dry spell of the summers as they remain dormant after
withering away of the herbaceous shoot

When the favorable season comes i.e. the fall, prior to that dormant parts are activated, a bud is
produced which draws food from the old storage roots and rhizome during the initial growth period.
As soon as the plant established itself the old root stock are disintegrates and new ones are produced
by the activity photosynthesizing plant.

Result and discussion-

It was also realized during study that in natural habitats Curcuma aromatica produced viable
seeds but the rate of germination was low. In natural habitats they are mainly propagated by rhizomes.
Nambiar et. al. (1982) considered that the propagation of Curcuma aromatica may be also done by
cuttings of mother root stock. The genes Curcuma Linn commonly bear rhizomatous root stock but the
root stock of this species is tuberous.

In present work cultivation trial of Curcuma aromatica has clearly indicated that the rhizomes
are the main propagating organs of this species. The results of cultivation trial has also suggested that
the growth and development of Curcuma aromatica is much better in red — sandy soil which has
moderate amount of nitrogen and phosphor and is mildly acidic in nature.

Reference-

(1) Chopra et. al (1948) “Scope for the cultivation of medicinal plant in India” four of sci. and Ind.
Res. Vol. VII (12)pp 527-534.

(2) Bhalla, N.P. et. al. — “Traditional plant medicines of Sagar district, M.P. India, J. Eco. Taxo. Bot.
3pp 23-32.
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Dr. Kamlesh Narwar: Ass. Prof., Department of Political Science Swami Vivekanand University,
Sagar (M.P.)
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I H B B AW WSR B & BRI g8l A Aol BRI @ Her afd ©
TR H W Pl AT WeRI &I a1 o+ & d1€ Ul QDB H YAl Uidh Bl
HhHT ATH TS |

SAD AT BIIA & dald HUSR $ ANUN 8 Sod &AdT aet fagqd T[&T &
SRIfTT RATIAT BT 91 Pel Mg & | IRG AR B &3 H AT AeqhRvT ¢ e 2 |
R TafeRoT UguUl & FEHRAT IO B Mg & | Rifh IR e WU 8 W8 €| dAfb
39 919 WR Rl 7 e 787 & {5 g9t araeRer W T g9 g |
1;Kkoj.k in'k.k fu;=.k d mik; &

STelfdeld @1 Scares Ufhar gafaRer &I e yvifad el 2 | T8 SR 2 fh
TS IET W ARG STAMIEd AT & [dbed & wU H BICUT [Solell T3l &I RAwIRe
DI A 2| UBTS! A H VA I g | T8l BICI-BIC] IHI8AT BT WIUd &R gaid AT |
fISTell IqU=T AR g UHIOT & AT Bl & S Fahell |

o Ruftdl # B A= @1 aHivr Wd F @i R 9ahd g | gell ddd ®
R ISP WA W HR Fhd 2| 99 VK s &1 W T 9M1 T F81 81 0.5
WEIE dlel Ueb fasieilleRk # Scqrfad fadgd & 5000 ®Rf H 100 @€ & dcd ol Hebdl
23T U Ma b oy 0.1 WG &HAT BT b WA & UIW BEM| UP AT B
IR AT seTrel 7 eR RdE § Sei—oigt o) & HarE 9 urn fRar ¥ a8t afe oy
A ST S T 3000 HTATE 3R fISTell U1 @) S A © |

T fISTell iR & AR BIcud faSrelierl @1 fagd o fagaerl & ufaq
fperare # il sl © 1 99 O § UfT fded@are 3000 | 7000 U RIS ST B | STdfd
g I DI AN 8000 W 15000 WUY b Tl B | HIF FHAAT BIST BT I D
URMWS Yol HH ol AR FHY A1 Ia1 & HH o | G 91 ol I © b SHS
HATe UTHIVT T BR A 2 |

M fAgd IAET & SR HiIel ¥ SURT Tadh & A3 $I IRy gfhar & A
H B fHar S Fadr g1 W T8 Ufhar @il | gaford el FE el | o @y
ATy IQIhR AR SIZATIATSS DI OIdT HH HI Sl Fabell © | IS a9 fagd e A
foFe B HAE geThR 220 Hex [UiRT & 2

PUA B Sl W SAI G TH THR WA g 59 W H
AT, B o, AT RIH, URT AT, Ao, SIS TH, hake aRfe® S sFid fadel dw 8
2| 3= g & @ for U fOY UaR &) B o e ol 2| 39 Solae—IRifNex
FHEd B[ TF T 100 UG AHAdT § B IR 7 | I a9 fagd e @ 9
[IA H W TF o 8, R®ilfh I8 ek BT BH Al 8, DI H G BT 3 ST IR
BT ® 1 fheer & 9T BT 8 i 21 3R URIficer aiie il & HAd ®) <dl & &
qRI% U SATET GaRATh B © | qAT Iqd-Ica Faell SHRAT BT o < © |

IS STl &y I 1987 & STIAR I Sfdl |l | A9 & UMl & qad D
gid BRll € Wy AT U9 O fagd &1 Iared Al R S v 1 o9 @ SiEifiie
faerr @1 wfa el €1 fagd Scares are 98 M fdgyd, WA, fgd serar Sdfdgd |
B 9 ®Had iefiaxy & forg afces N fem @ ford N smawas g ofea ar 1917 &
fIg[d IUTed BT WYl & d-IeR IAD Hecd bl Ufauiiad wx faar or| aaae 9 A
DI FATIHAT AHaH 2| R gAD TN Yfd STafagld F & B Fahdll 8 DI & ATl
TIHAIDHROT AT ST AHAT & STdid DI Ud URATY & A7l VAT T8l ¢ |
LoPN ok;! fo/kku Lo: 1 fu'd"(&

R WROR §RT UGHULFaRer dor R S| 1981 wafdd fdar &1 7
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JIRAFTH & 9 TR TR R S Aed ® wU | AT IS IR Y I & D W
TR Y Hedl @ WU H qAT T AR FY [5G &F & ®WR R I Jsell b wU H WD
IR UG FRTAT & 0T BT UL T | IMAIH B T B HSA AT AT HEAl Bl
3® BT AT WK BT FAMSYA (HAT T | H=g Fed & I8 Udfid dasd © b
g B oA H IR PR q < § YUY Bl b RGBT PR | S
AT BT IR UgUOT FRIF0T &5 aiffd &R iR 39 &3 § fafkre guq faltre @frer e
faf¥re <red At & ST @ ufvdfdd e @ forg witred fear T 7 g7 fafes
GITGRUT @1 U] BT ARETI T FUR B JAl YATEARUNHD YGHUT Dl b i
PR qAT FHIT PRA B P IATAT DI fdd UG HRAT & 1 g 3R AFTRBT T
UE HoIad © [ UIMEROT B REAT B JAT GREV g HaHT W If¥d q AE BRI B
SIER

InHk Bphi&

1. Choudhari M.R. Power Resources of India, Oxford and IBH Publishing CO. New Delhi.

2. Kashkari C. Energy Resources Demand and Conservation Tata MC Graw Hill Publishing
Co. Ltd New Delhi.

Seth G.K. Know your Environment National Publishing House, New Delhi.

Hafele Wolfet, Energy in finite world Ballinger Publishing Co. Cambridge.

Sl AL SIF, TRl I, DAy Ufceddh s STFINT |

Prof., Agrawal, Environment Management, SBH Delhi.

AR

sksksk

ISSN 0975-5020



September 2015 Entire Research, Vol. - 7, Issue-I111 29

ou ,0 ou ic/ku

Dr.Sunita Jain: Prof. Economics Department, S.V.N. University Sagar (M.P.)

GIE B B AU IARI AR Ul $T HeRd Y 8 ST 8| 37U TSl ST
TSl B ARIRI IR HARR WR FEa8™ oI 8 | 37U U holl & IMAAM H ISH WA
A B | IR-FAE IR Tt o wnikal # F-fof fodferat f s @t €1 e &
HYATREYT, Ble—deil SR Feferdl afe & Siia 4 gerae Y& 8 vl © |

S oA R I 3R I Bl AU FAR € | B IS Uh—qar A eI 2, Sdl T
Al a1 g3 8, ST8l I8 e HIG@ ©, g8] Ul HT &R aXaM Aal gl & oi— g
B4T, U, UM 3R Wi oNfE | STel I8 Ao Y el 81, g8l Ui BT S 7 JET B
S — STBNIAT gIdTaRy], by DIAsd, GRS, TEAT AR a8 MMM | R Ts—1ie,
AN gl AR Silad @1 gSdT & SMUR & | I US—Ul BH BT IRI, SO, ARG
D!, AT, R, Bel AR Gel & 81 ax o<1 8+ & ford | Al <d € |

sfer Targ 2 6 99 famrer 89 W wwgamell @1 Y faemer 81w orfia Ry
e FRIAT AW 88 | R AT A UdT Il B b 39 Il & de Nd Bl 7 URal
H TP © AT FBl 7 IR ARIAT WIMUT 83 IR TA Bg | WA W 71 30 §&Id '
JUER Q< Il SOSAT’ H U T Pl IWINR dRd gd foran v, b d9aa: dopreli s
B BT BT 7 FHS YT & 39 fAEIAAT BT BRI AT | US—UIT AR HoA—HREH gRT
A—feT I g ST g B WaR B Siifad e @ fol uioEny eediie o § |
Us—dle F 8 I 89 S g3fi UaT PR @ §, S H TARI &9 YT WY, WRg US| & 9
JUBR DI e~ AN G G &7 dRe4l I A1 BT BRI B 3R U Bl SRR B
I B9 U8 YA O © b B9 W AU BRI W ANl BREM B IS B 30
IRTE TR Hhe IT~ TR B 2|

ST Aifded WA ®1 als H 84 Usl &1 Hgd 9ol <8 & | gAR oy U Siiad &1
MR &1 dfcds Il &1 T a1 el o9 99 AT & | STl W) AN | T8 ol B! ©, I8
Ui fdued e I8 €1 AgAM € fb U gdcaR & § S g 9% gl B WAl 3.7
< USAT ary BT WREaR 2 T U7 9y SffeRfioe B I ¥ | 39 UhR Us—UlY BART &
Wﬁwmﬁﬁlgﬁﬁ@a%swmaﬁwmH%TﬂT%QSﬁ?SWﬁHﬁ@W,
i, w—aﬂﬁ%ﬁa@?ﬁﬁﬁwwmﬁwrﬁww A, 3T, ST, 3Pl
[eHIeR, HgaN, 9, gAcll, YA, RRH, 319, ®oll, 99e1, G—aqe, ol 99, IaforeH
amfe Ue— ﬁmaﬁﬂmﬁﬁﬁﬁaﬁﬁﬁﬁﬁﬁmaﬁé@ﬂamaﬁmaﬁlwﬁ
Uiell ®I EART WERT d12Y, S BIH] d TART WeRT 99d & | 941 9 U 9 WRIE o
fRR U R & fold amaead &, {6 I a9 +fa 1988 @ o9 a9 ifa 1998 &
3THT T T U< BT (& U8 Y—HNT d9refed & | SR UQel H aararer driferd &
&7 5.86 TRTeT TAT IR a9 4 H JERT HRNA® & F &7 3.4 RO 2| 39 USHR & <@
2 T 33 URTRId T ¥ IFIaR0T & HIUeT A1H 9.26 UIRId Y—HRT H & graRol g gefraroy

=

1 o}k WIUGN Us—UEl & A & "R AR Rl ug—uferdl @1 g sruel
ST 21 B gaIE B9 Ul & FoRd W O § SR B UM §AD YR Hod &
T 2| RISl 99d AT BRI B Hg—dha, AT BIdl & I Ulad Fg Bl ST
AR AU AITa—Rig B A1 PR § | A TRAT I bR PR, HA1, gerg, el
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dIR, gage, Hovledl, ARY 3R HAIlcddba e TAM el 89N gim &l WiF a9 €1 A

Ul &4 o o ol ugard 21 39 - uferl & @rer €1 gAR a9 -WiaRl H gax 9

grofl el XA € | & E FIE 9w il BT el | RIeR fear |, dfe e &4

& b tr%gsﬁ @ T GG BT Hhod B AT Yol FEIRA BT YT AT A1 | AR

s—cf Soedl—dhad el el 8 A1 goid W1 J9 3far qed g & (el

IR, WTef, B ¥ W EAR TR & AR 3T ® | S &7 Rtaer g% ' 7, a8

ﬁmmﬁﬁﬁlmmwﬁ@—mﬁﬁaﬁ?w—maﬁm—mﬁ

Tl BN g H Sias @1 el gode Bl | BART GAfeRl gof 8T SR &9 |l Uefa

& e W I BT GG UT Gl |

ouk dk egRo ,0 ou Kc/ku b

AT HT AT FRAfT 3R g o= @ IRa R R & | A= dorr uggsit @
gl JmETeT TT et arore & aia 13 yk[k gDVi;j ou {k= ifro’k s & <& &
| T 99 A & JITAR ™ BT T T fI8ls drlfeld &9 99 | Imesifad gl

Y | WR=g ATH 11 YIARIG a9 9 3Tesliad & | ded Sivldl, "ed av &3 AR Sfaen d

gig & BRU YA Td S R &9E, il B FEL @99 $R d AREERe 8 uhiis

AT BT HH AT YATART UG 9 Y& B |

S gell @1 Uguul EAV # oEH fAd Bl § | 98 AR araraRy ol Refa @

ATI AT 3BT B dlel AYD GF & | Ub 2acaR &3 H ol ge& T 30 T SAfailor

Td 8, Rrd o 90 Jfdaal @ e a¥ @l Sifaie B Sawdhdl T Bl B |

IRJHEA ¥ el 85 a1 Bl BM- H & Bl & BRI &d & | I AR a8+l ¥ Fdhat g

T (Lead) @1 30 UfTerd AN @ &R ofd 8 | FSdl W 500 Hex @dl gell @l

gfecdl o & OR, A1 ST 70 U A15T Aehy SIRRifags &1 3R 67 Hiaerd AT

el TRYs @ A & o ordl 2 |
el UguoT Bl W HH B H geT WeTH BId © | 98T 30 HIex B AR H 10 SHEA

& HH B Td & | Uh 50 Hex UTh # g&l B HaR 10-30 SHTA B IR Bl HH B

<l € uoiRlt 24—26 URTeId d@ @ BT HH R Sd & | J&T U arSIBRoT Bl fhar gRy

IgHSA H T hed 8, RNTad IHS! Y&hal HH Bl & | T R RIEl IR 15—20 Ui

aredr Afdd el 2 |

art: gedt & wde § Dkekftd okfudh @ sreq yftrer & | 98 T faeE 8, o o

e faRwaar St grfior den TR @ NEr ¥ A € SHa onfdfe, dmifoie iR

ITRRITHTT HREV UG HRAT & | S99 W4T Bl U ANIGRT &I a8 el Bl o |

B SUIRT B db DRI A1 8lal & | ou yxkuk ,o ic/ku djuk *kBdh; dk;! g]

ﬁﬁﬁwwﬁaﬁmwﬁqsmé‘rIkekftdokfudhao‘rﬂge‘a*m%‘|

lekitd okfudh & %5 w@ w@wy 1 & —
1.Wﬂmﬁ’cﬁaﬁ’cﬁzq&ﬁamﬁﬁ3wﬁaﬁaﬁ4mﬁww?ﬁ,5.wiqwaﬁtﬁ,
6. FRaR arfa amfe |

lkekftd okfudh di virxr fd;: tku oky: dk;! §

1. GMEISS @] SRIGA & Adid ded, Yo, a1 d8% a1 & aFl fhaRi @l 3,
qreral @ we, AfeAl & digs], YRl gdEer R Y, Wil &, Faviig qer any
N, doR gRIfedl @ uff, e 1S SUarT 98 8 u7 %ET €, U Al iR geRgey
IR IR B AE Y FHER 8 |

2. WHIRT® il @ faiid, Wrel yardl, S99, ddel, UYART 3ffa &1 g @l S |l
g |

i
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— HeleR J&l Bl RMdHR Hell DI AaIHar df gfd B S Febell |
— g & AFT 99 & g & g 99 A ddS! IR MR B SUSA BT YA FBRA & | Uh
T AR P WIE W 50 el /TIeIR TS SR | gig B S Fabvell @ | g9 folg

o~ O

MR & IUA BT [AdHed ol AMEH § | AR I8 BRI GHISTD di] HRiHd &
3t X1 fovar ST AwaT © |

— g HY H CAREIEN B GAT HH Bl Ol el g, 3R Uyl & AU AR Suere
BFT B &1 8 A 7 | U uRReIfy # ymior e § oar fae gu ARwmel H
JeRIIOT fhar S, ar q?laﬁ B IR UL B D B |

3. UMl HER SO & e @ Afdid desfNl, #AgAdEl UTad, ¥ S, dg
W@WW%GﬁH&ﬁWW@H@ﬁ%lWWE&W NESGE
P, IRV, NG SR BRI — I TSIl JMMfE & gl HI Maegsdhal &I gl Bl
ARG e & Sfdeta )T fhar ST AdaT § |

1;Dr ou 1c/ku b

T UH U FARAT 7, O W ari vl 99 faunT g fides Wifg | et

ST B GRe Ud fqr fhar Sar 2 | W9 el W B @R & (oY aq |kl b

T3 T ST 7, 3R 396 §RT U GeH Yde Il 918 oIl © |

Bel;kh

& @i &1 famrer &R e Sifdd SR | B W@ ©

— 3d 9 $H 99T 8F & HRY g1 H I S dTel Ulel oRTHT 40 Hferd Sifdd @
U ® |

— 99 7fg § & 9ral a9 IR @) FRAR gomell )R R ved € o faRiveR ARy oiR
3o Wi € |

— WS HIA ¥ 3FT T U M 91d 8, NTd SR GAcdIed, A, USIiicRll, 819 eI
R Srel a=1 wIioRl anfe @I 81 ugamdl €, e A &1 IUTe & § HHI 3wl
g |

Iek/kku 4

— 4 TWET R AP g S |

— UV g4 Sl oA 9 A 99l dTel RIFI § Y99 |, S 14, AIdhd, 99, TR 3«
TSI & UIET T GeTRIveT fhar ST anfey |

— I H AMd & TWEY B HH BT D U AT A ARFIME Bl FaRAT BT AMRY |

— ‘Pgld B U4 ‘Breck BRI dlell db-ld UAHT Ay |

ou bj{k.k d fy, /;ku nu ;kX; ckri b

& B T gl TAT 99 &F AT Wlell &3 H IR HRAT a12Y |

— %ad uRudd g&T Bl PHleAl a1y, S99 [AHeiiel ge7 BT de1 & aax Ao |

— Pelg & oY B b UG U A1MBY, ATl A I [Abiid 8 Fa |

— T 3RV BT fIRAR HRAT ARY |

— M DI AP & TG JE HAT AR |

— gl R B qAT 3T DICVRT R HIRAT & 9 & {7y qar b1 fFsda B
aTfey |

g PET el el B, fb RNl ar a9 qud H $Rd 8, Sal e Jg9

W el BRI | Dot AR Diersl 3 Wb & fdvvsl & IgAR Uh gaT 3fu

50 99 & SIG- dIdd | RIA HaT UG SRl 2, SHDT DA Sied R 15 aRg | o

31feres e 2 |
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— iR UG &Rl HERSIECRRSEE]
o LIRS E RN ESEC B I CI QMg AT HUAT
— UGVl FRIFY & w4 H 91y Ugyol UTE ARG T
3agdl B U ABIS
— Tl b, I BRA, @I WIS Ui AR ®YAT
P DIEG S W
M- d-Vh- nkl ur viwe ;K050 vul/ku B ;g D) fd sk 2 f6 oiaa e &
& ®

99-7 ifr'kr 3= STl ¥ 89 dferd X8 OId & | 3d: UITaRoT YeeH & forv gafawor frer
TG Y BT BT AT ©, 16T, TR & gRT & TAGRUIT THRATSN &l
W%\* | UITeNOT Yeee BT T ehd] ma%uwﬁmw% |_?173’_ao‘reiq—cm?r

TR IGT ATEd § Al &4 IAfaRol Yo IR Ffod & oA 8T |
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QATAROT Bl i BT GRUME G €| GIEROT @ Ui ST B AT
JAMMILIHAT 8, Fiifh IR & U STASRTedal vas &1 Qfedl & GRefm © | IRy H
99 1972 # a5 U dHd! fAUNT & I=la, TS UATeaRoi, Ao U @y i
RIUT BT T3 2| 1980 H U 3= AT &1 T84 fhar a1, 59a gRT 9099 § faeem™
AT SURT Ud UM S OF & gIRT YRy gRET bl GHad o=+ & oy d
SIPh] AOgd B d SURI B STRNT PR AR HAT AT| 59 AT T g W)
1980 H TP UYAH UATGRY fUNT T onfUa fHar ar| s faWmT &1 1985 H S=1d &R

U4 I {1 Bl wy faar war |

TITRYT U a9 HATI & gRT GATaRvl Rierm &1 urrfissdr <1 g, e = oy
THE H TR AT DI S [HAT S ADh qAT Heed AlddAl BT YATART FIA dF B
ERT TNTRT fHaT H3Terd @ §RT 1985 H TSI UATARUT SIFTwddl &l fed fbar o <&
2 UAP 9Y 19 AR ¥ 18 fAWRR T& IS UYIEROT AE B HART ST © | d
1997—1998 H UAR &I W I&] — "UGNUl aRv, FRIF Ud \ReA0T’ Ud YiaRvl GReqm &
forg Us—diei &1 IJer off | GIRY HATG @ gRT Wl WR UR UITAR 99T/ dcid Bl
wfid e vd gafarer wR fiven fafor & fore o9 yem faar S 2

Y 1992—1993 H FE AT & IFid UITRY aifgl & URW foar 1, R
GITGRU] SIRTH&AT DI Id~ [T ST 9 | sﬁ'\fmﬁawqg'\w Haell arfohareti # I

ATl BT Al Wﬁmﬁﬁgﬁ%ﬁmwﬁl TITIROT HATST §RT 5 D=l Dl AU
fpar T Sy 99 SIeedT ® [ 9 Aoqa fRar SY g uRg el § e e
ufreror o1 sl far oy | a8 o= ¢
37) uRRerfcre! e Ud YRRl o e |
) GRS GATaRY s gHeS |
(@) gafaror e o= AN |
(&) CRP yafawofig Rrem @ o= |
(3) uell fas vd Wil fasm &1 Helld ofell da—dhRIEc |

39 AIST & Iid al 3R Bl BT UiATRd fhar TAT| I8 < 2 |
1. JaHAYT GIRRAST TF BT IRV Yae &1 & |
2. S BT aafd S Ud 2GR HToe2iTyRA |

¥ 1978 ¥ UG a9 &1 I HURed 93 foeel # enfuq fear| gwer Hey
gfaReT Ud WReIT & &l H SEiuaiRe R @ weangd axAr g1 gafa s @
EE WUBIG HR U9 HIUTe H @i fhy T 2

/ﬂ\l/\

1;Koj.kh; fof/k fuek.k 0;oLFkk
31T eyl fafyy fmior wraven g wu & gafaror JRem & ST 8ril ©
1. g=aoiig (gRer) g4, 1972 |
2. I (=eron) 7, 1980 |
3. Sicl (¥ReTUT g uguur bl fh=en) 94, 1974 |
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STl ([uaR) 4, 1977 |
. IR gITaReT STqiel Wl SrfaR, fRm—1977 |
Iy (ERET T UGNl BT HhHT) 1, 1981 |
qafaRor (FRefon) A, 1986 |
ATdSTTh IRaTI a1 71—, 1991 |
. IR TR SJrIfrRRor fE, 1995 |

JISIg AReTU ¥ 1972, AHHD T4 A T=goild Uawee Bl gadl Yard
HAT| g9 (FReron) 99, 1980 & §RT ST 99 Helg bl JDbAl, a9 A Bl a1 [AagH
Fd & fou fuerm| oo, 9 99 Sa vd arg uguer &l e & fou g e g
gD §RI dald Ud I UGEUl AU HUSH Bl MU fhar &1 |ab | uAaRor HRefoy
9 1986 <W H UATEROT & WREV IR qOHE H U GH arel QA | @ w0 B
HATK B B Dael (P fdvg FaRAT Rl 2 | Aold SaRanda dHr 7949, 1991 &
gRT Bl geeT & BRU AT °dd USRIl I FIEd FHI GHCHAT dlel A Bl R
BT Uard &RAT 2 | TSI UITaRUT <TTEeRoT 08, 1995 & gRT —ATATRIBROT bl
TrErRll |ftd wnfud s e afdd, SeR @ afd a1 iR el gaae ugrel &
PRI WIRVg afd & fog afd gid &= 2| IS gaiaRy ot |delt | 1977 &
ERT I qaiaRviid 3fdiel Gaell AR &l Fgad -1 | e gR1 ugiarRor | i
i & FAATS IR FD | SWRIGd g H FHIaR uRady g1 I8d 21 ¥ 1986
TITEROT SIAFIH B TR H=ld WBR A S, a1y, YA & Ar—AqrT G0l g gite &l
IRl AT 2 | §9 AR A7 g9 Bl |l 9RT BT &fd, Ugfid &3 W) 5 a9 4 f®
Gl T4 U ol wUY B AT & Febal © | ARV GReT0T g bl a9 2004 H
Henfaa forar T 7|

VvFkoon el iffFo d bc/k e o.ku fd;k x;k g Mg ifFo ek] e reli mruk gh
ikir d-xk] f€l re 1uh mRilu dj BdkA rjh thou “kiDr 1j dHkh Hkh 1gkj ugh
d Z XkA™

QIR SF SINTSddl & id ARAay H frefeilRad s<iad faRiy w0 & 3.
2

1- uenk cpkvk vkinkyu & #em dreeR Td sreedl 19 Td @1 A b RS AHaT Aal
% [FIR 99 T gqIfad A9l & 9 I8 ARG 3Fh 9ul 9 oig fAfdudr wd
feamial & wReror & forg F=ferd 81 Ve |

2- ou fodkl ,0 Bj{k.k '& fST®T G20 Ieed UITARYT HRETOT & AII—AT Jeii I el
PRl T DBels Bl b D oI YRH B3 AT | Sl ARGAY & GAb [T H B Gabl
g, U s=ied Sf. gavald 9840l & -Iqd 4 SaRigd g & gHlell el | I8
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