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s„Óu g¡M....!

-  ljp¯Nu eproL$

kyo hpQL$ rdÓp¡,

gp¡L$ rhop“ L¡$ÞÖ s’p Ap‘ kp¥ hpQL$ rdÓp¡ sfa’u 
hX$p¡v$fp“p„ dlp“ h¥opr“L$ X$pµ. cfs c|jZ QËz$“¡ lpqv$®L$ 
îÝ^p„S>rg A‘}A¡ R>uA¡. 

rhop“hpZu“p A„L$p¡dp„ hpQL$ rdÓp¡“p d“Ndsp„ 
rhjep¡“¡ Aphfu gB“¡ rhÛp’}Ap¡“¡ rhop““p„ rkÝ^p„sp¡“¡ 
klS> fus¡ kdÅhhpdp„ Aph¡ R>¡. S>¡d L¡$ ‘©Õhu“p¡ S>Þd L$epf¡ 
A“¡ L¡$hu fus¡ ’ep¡ ? ‘©Õhu D‘f Æh“ L¡$hu fus¡ i¼e bÞey„ ? 
‘©Õhu“p„ â’d Qpf AbS> hj®“u Tp„Mu hp„Qip¡ sp¡ R>¡‰p 50 
L$fp¡X$ hj®“p Npmpdp„ kÆh k©rô$dp„ ’e¡gy„ f„Nb¡f„Nu h¥rhÝe 
ÅZu iL$ip¡. 

17du kv$u’u 19du kv$u“p A„s ky^udp„ rhop“ A“¡ 
V¡$L$“p¡gp¡Æ n¡Ó¡ ‘s„N¡ Ap‘¡gp¡ dlÐh“p¡ cpN ÅZhp h¥opr“L$ 
n¡Ó¡ ‘s„N“p¡ Brslpk g¡M hp„Qip¡ sp¡ Ap‘“¡ ÅZ ’i¡ L¡$ 
h¥opr“L$ A¡g¡L$Tp„X$f¡ ‘s„N“u kp’¡ ’dp£duV$f Å¡X$u JQpB kp’¡ 
sp‘dp““u Akfp¡ “p¢^u lsu. “peN°p “v$u D‘f T|gsp ‘yg“y„ 
r“dp®Z ‘Z ‘s„N“¡ Apcpfu R>¡.

S>¥h rhrh^sp A¡V$g¡ ‘©Õhu ‘f r“hpk L$fsp sdpd 
kÆhp¡“p¡ kfhpmp¡ ‘©Õhu“p bv$gpsp sp‘dp“ kp’¡ 
h“õ‘rsAp¡, âpZuAp¡, ‘nuAp¡ V¡$hphp“p¡ âeÐ“ L$f¡ R>¡ ‘Z 
L$epf¡L$ Ap TX$‘u ‘qfhs®““¡ L$pfZ¡ OZu âÅrsAp¡ Tp¡Mddp„ 
Aphu ‘X¡$ R>¡. Ap A„$L$dp„ ‘nuAp¡ D‘f ’su Akfp¡ s¡dS> ius 
h“ s¡dS> kdyqÖe h““p„ L¡$V$gp„L$ âpZuAp¡ rhj¡ “p¢^ g¡ip¡.

rhÛp’}Ap¡“¡ dy„Thsp AV$‘V$p âñp¡ S>¡d L¡$ Nfd 
‘pZu“p Tfp dpÓ AdyL$ S>ÁepA¡ L¡$d ? V$u.hu. Qpgy L$fsp 
‘l¡gp„ AhpS> k„cmpe R>¡ ‘R>u rQÓ v$¡Mpe R>¡ ‘Z k¥Ùp„rsL$ 
fus¡ âL$pi“u Nrs AhpS> L$fsp h^y lp¡e R>¡. hN¡f¡“p S>hpb 
Apàep R>¡.

Ap‘ kp¥“¡ S>Zphhp“y„ L¡$ Ap‘“p sfa’u rhop“gnu 
g¡M AphL$pe® R>¡. 
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The Biotechnology Centre at MSU is reported for the first time in a lower eukaryote. 
widely regarded as one of the leading schools in He has been awarded a Centre of Excellence 
biotechnology in the country with its alumni and Innovation under the Category of 
occupying responsible positions in academia ‘Outstanding Scientist Research Programme
and industry in India and abroad. Over 20 in Biotechnology’, by the Department of 
students have completed their Ph D and around Biotechnology, New Delhi in 2009. He was the 
200 students completed their M Sc dissertation recipient of Acharya J. C. Bose National 
projects under his supervision during the past Fellowship from the Department of Science 
few decades at MSU. He has mobilized more and Technology in the same year. He received 
than Rs 20 crores for his extramural research the Lifetime Achievement Award in 2013 on 
funding through various national and behalf of an International Rice Blast 
international grants. Community in South Korea.

Chattoo established a strong research Chattoo established methods in yeast 
group on the study of disease resistance in rice genetics to understand basic biology and 
and genome analysis in the fungal pathogen of pathways. His laboratory has successfully 
rice Magnaporthe oryzae, a cereal killer causing expressed therapeutic proteins of pharma-
rice blast disease. Over the last three decades, ceutical interest such as Hepatitis B surface 
he has made significant contributions to the antigen and human epidermal growth factor in 
study of rice-blast pathosystem, which is widely non-conventional yeasts and transferred the 
regarded as a model to analyse molecular plant know-how to the industry.
pathogen interactions. His laboratory He also used genetic intervention for 
discovered several new transposable genetic metabolic engineering in yeast, leading to 
elements in the rice blast fungus – M. oryzae, enhanced growth and production levels. Since 

Bharat Chattoo, a legendary scientist and a great human being, passed 
away on 15 November 2016.

Chattoo was born on 25 May 1949 in Jammu to Shivejee Nath Chattoo 
and Jaya Chattoo. He received his B Sc in1968 and M Sc in 1971, both 
from the University of Jammu and Kashmir. He got his Ph D in 1976 from 
University of Delhi. In 1980, he was appointed Reader and Co-ordinator 
at the Centre for Biosciences of University of Roorkee and in 1982 joined 
the CSIR-Centre for Cellular and Molecular Biology (Hyderabad) as 
scientist (1982–86). Between 1982 and 1986 he also worked as a 
scientist at Fredrich Miescher Institute in Basel (Switzerland). In 1986 he 
joined the M S University (MSU) of Baroda as Professor and became 
Head of the Department of Microbiology (1996–2001) and Director of 

Centre for Genome Research of the University (since 2001) and finally as J. C. Bose National 
Fellow until his death. At Baroda he established a Cluster Innovation Centre to encourage the 
interface of industry and entrepreneurship in Gujarat. Concurrently, from August 2001 to 2004 he 
also took responsibility as the Vice-Chancellor of Shri Mata Vaishno Devi University (Jammu) to 
conceptualize and establish the new University.

Bharat Bhushan Chattoo (1949–2016)
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1987 he was an exemplary mentor/supervisor was a fellow of the Indian National Science 
and has trained many graduate students and Academy (INSA), New Delhi; Indian Academy 
several postdoctoral fellows in rice blast of Sciences (IASc), Bengaluru; National 
research. His laboratory was unique in India for Academy of Agricultural Sciences (NAAS), 
the study of rice blast fungal pathogenesis. His New Delhi; and National Academy of Sciences, 
active research collaborations included Federal India (NASI), Allahabad; he was an elected 
Institute of Technology (ETH), Zurich (for member of the Guha Research Conference 
bioprocess development, reactor design, (GRC) and The World Academy of Sciences 
bioprocess control and automation under Indo- (TWAS). He served on several expert 
Swiss Collaboration in Biotechnology); committees of the Government of India and 
International was a member of the Gujarat Biotechnology 

Council. Chattoo was the team leader of the Rice Research Institute (IRRI), Los Banos 
first Indian team that participated in the (for molecular markers and mapping of blast 
International Biology Olympiad held at Antalya, resistance genes under a Rockefeller 
Turkey in2000.Foundation programme); University of 

Wisconsin, Madison (for genetic variability in the He was a member of several learned 
rice blast fungus under a Rockefeller societies or associations such as Genetics 
Foundation programme);Salk Institute, La Jolla, Society of America, International Society of 
San Diego and John Innes Institute, Norwich (for Plant Molecular Biology, American Society of 
engineering resistance to rice blast under a Microbiology, Society of Biological Chemists-
Rockefe l ler  Foundat ion programme);  India, National Science Foundation Bi-national 
Weizmann Institute of Science (for cooperation (US-Israel) Grants Review Panel, Review 
in bioinformatics sponsored by UNESCO and Panel of Swiss National Science Foundation, 
DBT, GoI and Indian industrial partners); Review Panel of Indo-Swedish Collaboration in 
University of Leeds and the Weizmann Institute Biotechnology, Board of Governors of Vikram 
of Science (for engineering resistance to rice A. Sarabhai Community Science Centre 
blast under Indo-Israel Bilateral Collaboration); Society-Ahmedabad, Expert Advisory 
the Rice Genome Programme, Tsukuba (for Committee for the Biotechnology Initiatives of 
molecular mapping and genome analysis in the State Government of Gujarat, Gujarat 
rice), National Institute of Bioscience and Biotechnology Council, Governing Council of 
Human Technology, Tsukuba; Tel-Aviv Gujarat Biotechnology Mission, Society of Cell 
University, Israel (to study the role of plant Biology, etc. His untimely death is indeed a 
SUMO conjugates in biotic stress supported by great loss to the academia, biotechnology 
DST, GOI under IndoIsraeli Collaboration); John research community and the scientific 
Innes Centre, Norwich (molecular analysis of community as a whole. He is survived by his 
disease resistance signaling supported by DBT wife (Vijaya), a son and a daughter.
under Indo-UK Bilateral Collaboration), etc.

His work fetched him several national and 
international awards and recognitions. He 
received the National Technology award at the 
Technology Day Programme on 11 May 2001 
from the Vice President of India for transfer of 
technologies to the industry. He was awarded 
the Rockefeller Foundation Biotechnology 
career fellowship and the STA fellowship from 
Japan Science and Technology Corporation. He 
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‘s„N“u ip¡^ L$epf¡ ’B ?

‘s„N“u ip¡^ L$epf¡ , L¡$hu fus¡ A“¡ L$p¡Z¡ L$fu s¡ ApL$pidp„ R>p¡X$hpdp Aphsp lsp. Apd eyfp¡r‘e“ 
rhj¡ L$p¡B Qp¡L$L$k dprlsu D‘gå^ “’u. s¡ k„v$c®dp„ A“¡L$ k„õL©$rsdp„ ‘Z ‘s„N“y„ ArõsÐh kv$uAp¡’u A[õsÐhdp„ 
ds-dsp„sf dpÞespAp¡ âQrgs R>¡ L¡$V$gpL$ rhÜp“p¡ dp“¡ lsy„.
R>¡ L¡$ 1000 BC ‘l¡gp Qu“dp„ ‘s„N“y„ A[õsÐh lsy S>epf¡ h¥opr“L$ n¡Ó¡ ‘s„N“p¡ Brslpk :
rhQpf^pfp âdpZ¡ Qu“ A“¡ dg¡riepdp„ M|b S> 17du kv$u’u gB“¡ 19du kv$u“p A„s ky^udp„ 
‘yfps“L$pm’u ‘s„N“y„ A[õsÐh lsy„. ‘|h®L$prg“ Brslpk rhop“ A“¡ V¡$L$“p¡gp¡Æ n¡Ó¡ ‘s„N¡ Myb S> dlÐh“p¡ cpN 
(200BC-22AD) ‘f “S>f “pMuA¡ sp¡ 200BC dp„ cS>ìep¡ lsp¡. k“ 1749dp„ õL$p¡qV$i rhop“u 
Qu““p„ gíL$fu Ar^L$pfu l¡“ lprkd, l¡“ X¡$ÞõV$uA¡ A¡g¡L$Tp„X$f¡ ‘s„N“u kp’¡ ’dp£duV$f Å¡X$u“¡ L$f¡gp âep¡N 
‘p¡sp“p k¥r“L$p¡“¡ L$p¡B Qp¡L$L$k õ’m¡ ‘lp¢Qhp dpV¡$“p¡ Üpfp kprbs ’ey„ lsy L¡$ JQpB“u kp’¡ sp‘dp“dp„ a¡fapf 
A„sf (Distance) rhj¡ A“ydp“ L$fhp dpV¡$ ‘s„N ’pe R>¡. S>¡d JQpB h^y s¡d sp‘dp“ OV$sy„ Åe R>¡. k“ 
DX$e““p¡ D‘ep¡N L$ep£ lp¡hp“p v$õsph¡Æ ‘|fphp 1752dp„ b¡Tprd“ ä¡L$rg“¡ ‘s„N Üpfp âep¡N L$fu“¡ 
(Manuscript) D‘gå^ R>¡ (rÓL$p¡Zrdrs“p¡ rkÂ^p„s). kprbs L$fu bspìey„ lsy L¡$ Qp¡dpkp“u F>sydp„ ’su 
ApS> kde v$fçep“ L¡$V$gp„L$ v$rnZ A¡riepB v$¡ip¡ A“¡ huS>mu (LIGHTNING)dp„ Myb dp¡V$p âdpZdp„ 
ÞeyrTg¡ÞX$dp„ QsyfpB‘|h®L$ dpR>udpfu dpV¡$ ‘s„N“p¡ rhÛysiqL$s kdpe¡gu lp¡e R>¡. k“ 1804 Å¡S>® L¡$‘g¡ 
D‘ep¡N L$fhpdp„ Aphsp¡ lsp¡ A¡hy„ dp“hpdp„ Aph¡ R>¡. “pd“p rhop“uA¡ lhp L$fsp cpf¡ A“¡ lhpdp„ DX$u iL¡$ 

A¡L$ dpÞesp âdpZ¡ Qu“dp„’u S> ‘s„N“u s¡hp kp^“ (GLIDER)“u L$ë‘“p fSy> L$fu lsu. k“ 
gp¡L$râesp ìep‘pfuL$ fõs¡ L$p¡qfep, Å‘p“, dg¡riep, 1827dp„ ey.L¡$.“p õL|$g dpõV$f A“¡ AÞh¡jL¡$ Å¡S>® ‘uL$p¡L¡$ 
’pBg¡ÞX$ A“¡ cpfs ky^u rhõsfu li¡ A¡hy „ ‘s„N“u klpe’u A¡L$ cpf¡ hpl““¡ M¢Qh“p¡  âep¡N L$ep£ 
BrslpkL$pfp¡“y„ dp“hy„ R>¡. L$p¡qfepdp„ (465AD) “p“p lsp¡. s¡dZ¡ A¡L$ L$fsp h^y ‘s„Np¡“¡ A¡L$ kp’¡ bp„^u“¡ 
bpmL$p¡“¡ L$p¡B v$¥hu vy$ô$ iqL$s’u vy$f kyfrns fpMhp dpV¡$ hpl““¡ 20 dpBg ârs L$gpL$“u TX$‘¡ v$p¡X$phu bspìey„ 
ApL$pidp„ ‘s„N R>p¡X$hpdp„ Aphsp lsp. ’pBg¡ÞX$dp„ lsy„. k“ 1847dp„ lp¡d“ hp¡ëi “pd“p A¡L$ v$k hj®“p 
M¡X|$sp¡ kpfp hfkpv$ A“¡ M¡sudp„ ‘pL$ kpfp¡ Aph¡ s¡ dpV¡$ bpmL¡$ “peN°p Å¡S>® “v$u“u ‘¡g¡ ‘pf (ACROSS) ‘s„N 
Bðf“¡ âp’®“p L$fhp dpV¡$ ‘s„N“¡ ApL$pidp„ R>p¡X$hpdp„ dp¡L$gu“¡ A¡L Ac|s‘yh® ‘fp¾$d L$fu bspìep¡ lsp¡ Ap 
Aphsp lsp. Å‘p“dp„ kpsdu kv$udp„ bp¥Ù kp^y âep¡N“¡ Ap^pf¡ S> “peN°p “v$u ‘f Tygsp-‘yg 
(MONKS) ‘s„N“¡ gpìep A¡hy„ dp“hpdp„ Aph¡ R>¡. L$p¡B (Suspension-Bridge)“y„ r“dp®Z kfm bÞey„ lsy„. Ap 
v$¥hu QdÐL$pqfL$ iqL$s (TALISMA’S) ’u gp¡L$p¡“¡ kyfrns Av¹$cys L$pe® dpV¡$ s¡“¡ 10 X$p¡gk®“y„ B“pd Ap‘hpdp„ 
fpMhp dpV¡$ ‘s„N“¡ DX$pX$hpdp„ Aphsp lsp. cpfsdp„ ‘Z Apìey„ lsy„. k“ 1847dp„ Ap ‘yfõL$pf M|b S> dlp“ 
kv$uAp¡’u rhrh^ DÐkhp¡ v$fçep“ ApL$pidp„ ‘s„N NZhpdp„ Apìep¡ lsp¡. k“ 1890dp„ fpBV$ b°^k® A“¡ 
R>p¡X$hp“p¡ qfhpS> lsp¡ A¡riepdp„ dp¡NgL$pm (1400- gp¸f¡Þk lpfNh¡ k¡ëeygf ApL$pf“p„ ‘s„N“u dv$v$’u 
1500) v$fçep“ ‘s„N“p¡ D‘ep¡N M|b lp¢riepfu ‘yh®L$ Nyá DX$pZ (FLIGHT) A“¡ lhpNr“ip” (AERODY-

k„v$¡ipAp¡“u Ap‘-g¡ L$fhp dpV¡$ ’sp¡ lp¡hp“y„ dp“hpdp„ NAMICS)“¡ gNsp dlÐh“p âep¡Np¡ lp’ ^ep® lsp. 
Aph¡ R>¡. 1‘du kv$u“p eyfp¡r‘e“ v$¡ip¡dp„ ‘s„N“p rhrh^ Apd 18du kv$udp„ ‘s„N Ap^pqfs A“¡L$ k„ip¡^“p¡ A“¡ 
D‘ep¡Np¡ rhi¡ dprlsu dm¡ R>¡. k¥r“L$u Arcep“p¡ ‘s„N V¡$L$“p¡gp¡Æ“p¡ rhL$pk ’ep¡ lsp¡.
kp’¡ v$pê$Mp“y„ bp^u“¡ ApsibpS hlpZp¡“u Nrs h^pfhp 19du kv $ udp „  ‘Z ‘s „N Ap^pqfs 
dpV¡$ (KITE-SHIP) kpdp““¡ a¡fhhp dpV¡$ ‘s„N“p¡ V¡$L$“p¡gp¡Æ“p¡ TX$‘u Nrs’u rhL$pk ’ep¡ lsp¡. s¡dp„ 
D‘ep¡N ’sp¡ lp¡hp“p¡ ‘yõsL$p¡dp„ ‘yfphp¡ dm¡ R>¡. 16du 1900dp„ NyNrgdp¡ dpL$p£“uA¡ eyfp¡‘ A“¡ “p¡’® Ad¡qfL$p 
kv$udp„ eyfp¡r‘e“ v$¡ip¡dp„ rhrh^ iyc âk„N¡ ‘s„N“¡ hÃQ¡ f¡qX$ep¡ tgL$ õ’pr‘s L$fhp dpV$¡ ‘s„N“p¡ A¢qV$“p 

kp¥S>Þe : ...       Æs¡ÞÖ MX$¡£
k„v$c® : HOW THINGS FLY 

History of Kites & Kites Influenced Technologies



V$phf sfuL¡$ D‘ep¡N L$ep£ lsp¡. Ap A¡L$ A¥rslprkL$ nZ R>sp„e ApL$pidp„ [õ’f flu DX$u iL¡$ R>¡. s¡“u ‘pR>m lhp 
lsp¡ s¡dp„ b„“¡ v$¡ip¡ hÃQ¡ k„v$¡ip hl¡hpf (Tele- Nrsip” A¡V$g¡ L¡$ A¡fp¡X$pB“¡rdL$k“p¡ rkÂ^p„s L$pe® L$f¡ 
Communications)“u iê$Aps ’B lsu. k“ 1901dp R>¡. ‘s„N“¡ ApL$pidp„ [õ’f flu DX$hp dpV¡$ dy¿es : Qpf 
‘s„N“p¡ D‘ep¡N k¥r“L$u r“funL$ (Observer) sfuL¡$ iê$ cp¥rsL$ ‘fubmp¡ A¡L$kp’¡ L$pe®fs fl¡ R>¡.. s¡dp„...
’ep¡ lsp¡. k“ 1903dp„ fpBV$ b°^k£ s¡d“p â’d agpHN 
diu““y„ ‘s„N“u S>¡d ‘funZ L$ey® lsy„. k“ 1903dp S> 
A¡k.A¡a. L$p¡X$u“pA¡ ‘p¡sp“u “p“L$X$u lp¡X$u (CANOE) “¡ 
‘s„N kp’¡ bp„^u“¡ HÁgui Q¡“g ‘pf L$fu lsu. k“ 
1906dp„ A¡qfeg ap¡V$p¡N°pau dpV¡$ ‘s„N“p¡ D‘ep¡N ’sp¡ 
lsp¡ (kp“ äp[ÞõL$p¡dp„ ’e¡gp c|L„$‘’u spfpS> ’e¡gp 
rhõspf“y„ lhpB r“funZ L$fhp dpV¡$ ‘s„N kp’¡ L¡$d¡fp 
Å¡X$u“¡ AkfN°õs rhõspf“u ap¡V$p¡N°pau  L$fhpdp„ Aphu 
lsu.) k“ 1919dp„ guX$“bN® S>d®“u Mps¡ 31000 
aŸV$“u JQpBA¡ ‘s„N DX$pX$hpdp„ Apìep¡ lsp¡. k“ 
1939-45  buÅ rhðeyÙ v$fçep“ k„v$¡ip hl¡hpf A“¡ 
vy$íd“u“p„ ìeylpÐdL$ (STRETAGIR) gÿep„L$p¡“y„ r“funZ 
L$fhp dpV$ ¡ ‘s„N“p¡ D‘ep¡N ’ep“y dp“hpdp„ 

(1) ârsbm (THRUST) (2) M¢QpZ bm 
Aph¡ R>¡. k“ 1948dp„ äpÞkdp„ agp¡L$®$kbg ‘p„Mp¡ 

(DRAG) (3) DÐ’p‘“ bm (LIFT) (4) NyfyÐhpL$j®Z 
(Wings) ^fphsp l¡¢N ÁgpBX$k®“u fQ“p L$fu DX$e“  

bm (GRAVITY). ‘s„N“p¡ ApL$pf, L$v$, hS>“ A“¡ 
dpV¡$“p kam âep¡Np¡ L$ep® lsp. k“ 1964dp X$p¡du“p¡ 

dqV$fueg (L$pNm, L$p‘X$, àgp[õV$L$ h.) cg¡ Sy>v$p Sy>v$p 
S>¡gbV®$ “pd“p AÞh¡jL$p¡ ‘s„N“p ApL$pf“u ‘¡f¡iyV$“u 

lp¡e ‘f„sy D‘fp¡L$s ‘fubmp¡“p¡  âcph b^p ‘s„Np¡ ‘f 
fQ“p L$fu lsu. k“ 1978dp„ Å‘p“dp„ Ly$TyluL$p¡ Akpbp 

A¡L$ kdp“ fl¡ R>¡. v$f¡L$ ‘s„N buÅ ‘s„N L$fsp L„$BL$  
“pd“p ‘s„NbpS>¡ A¡L$ S> v$p¡fu ‘f 400 ‘s„N DX$phhp“p¡ 

AgN A¡V$g¡ L¡$ AÅ¡X$ (Unique) fus¡ ApL$pidp„ DX$sp¡ 
âep¡N L$ep£ lsp¡. k“ 1980’u ‘s„N DX$e““¡ 

lp¡e R>¡. s¡“p¡ Ap^pf k„fQ“p, b°pBX$g gpB“ (Bridle-
A¡L$ fds sfuL¡$ rhðdp„ [õhL$pfhpdp„ Aphu R>¡. r“erds 

line) A“¡ L$ÞV²$p¡g gpBÞk (v$p¡fu) ‘f fl¡gp¡  R>¡..
fus¡ fpô²$ue A“¡ Ap„sffprô²$e õsf¡ ‘s„N“u lqfapB 

ârsbm (Thruh) A¡ ApNm sfa“y„ bm R>¡ S>¡ ep¡Åsu lp¡e R>¡.
‘s„N“¡ DX$ph“pf“u qv$ipdp„ ApNm sfa M¢Q¡ R>¡. 

h¥opr“L$p¡ ‘qfcpjp (TERMINOLOGY)
rhdp“dp„ S>ê$fu ’°õV$ S>¡V$ A¢rS>“ Üpfp r“dp®Z L$fhpdp„ 

‘s„N A¡V$g¡ lhp L$fsp cpf¡ A“¡ ‘h““u Nrs’u Aph¡ R>¡. S>epf¡ ‘s„N“p k„v$c®dp„ v$p¡fu Üpfp r“dp®Z ’sp 
r“dp ®Z ’sp bm(THRUST)Ap^pf ¡ ‘ ©Õhu“p V¡$Þi“ (Drag) A“¡ ‘s„N ‘f lhp“p âhpl“u qv$ip“¡ 
NyfyÐhpL$j®Z bm D‘f âcyÐh d¡mhu lhp“p âhpl ‘f L$pfZ¡ r“dp®Z ’pe R>¡. M¢QpZhpmp (DRAG) A¡ 
DX$sy„ rhdp“ (CRAFT) S>¡hy A¡L$ kp^“ R>¡. b^u S> ‘s„N“u ‘pR>m“u k‘pV$u ‘f gpNsy rhfyÙ qv$ip“y„ bm 
‘s„N“¡ A¡L$’u h^y k‘pV$uAp¡ lp¡e R>¡ S>¡ lhp“p âhpl ‘f (FORCE) R>¡ S>¡ ‘s„N“u b„“¡ k‘pV$u (ApNm A“¡ 
L$pe®fs fl¡ R>¡. ‘s„N“u dÂedp„ Å¡X¡$gu ‘psmu gpL$X$p“u ‘pR>m“u) hÃQ¡ lhp“p âhpl“p v$bpZ“p saphs“¡ 
‘Ë$u (Birdle_line) s¡“¡ lhp“p âhpldp A¡L$  Qp¡L$L$k gu^¡ r“dp®Z ’pe R>¡. DÐ’p‘“ bm (LIFT) A¡ ‘s„N“¡ 
MyZp¡ fQu [õ’f fpM¡ R>¡. S>epf¡ ‘s„N“u v$p¡fu’u s¡“¡ DX$ph“pf“u qv$ipdp„ ‘s„N“¡ D‘f sfa ^L¡$gsy DÂh®bm 
r“e„rÓs L$fu iL$pe R>¡. R>¡ S>¡ ‘s„N“u k‘pV$u ‘f hl¡sp lhp“p v$bpZ“p 

saphs“¡ gu^¡ r“dp®Z ’pe R>¡. NyfyÐhpL$j®Z bm  ‘s„N“y„ lhp Nrsip”  (AERODYNAMICS)
(GRAVITY)  S>¡ ‘s„N“p hS>““¡ gu^¡ r“dp®Z ’pe R>¡. 

rhdp“ ApL$pidp„ S>¡ fus¡ [õ’f flu“¡ DX$u iL¡$ R>¡. 
S>¡ ‘s„N“¡ ‘©Õhu“p dÂecpN sfa M¢Q¡ R>¡.

A¡ S> rkÂ^p„s ‘f ‘s„N lhp L$fsp hS>“dp„ cpf¡ lp¡hp 
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DÐ’p‘“ bm S>¡ ‘s„N“p Ly$g hS>“ L$fsp h^y 
lp¡hy„ Ar“hpe® R>¡. Ap dpV¡$ ‘s„N“¡ s¡“p sfa“u lhp“u 
Nrs dv$v$fy‘ ’pe R>¡ ‘h““u ‘s„N“¡ sfa“u Nrs“¡ L$pfZ¡ 
‘s„N Üpfp  fQpsp¡  A¡L$ rhriô$ M|Zp¡ (A¢Ng Ap¡a  
A¡V¡$L$) dlÐh“p¡ cpN cS>h¡ R>¡. S>du““¡ kdp„sf ‘h““u 
Nrs S> ‘s„N“¡ ApL$pidp D‘f sfa ̂ L¡$g¡ R>¡. S>¡ kp’¡ kp’¡ 
‘©Õhu“p NyfyÐhpL$j®Z bmdp„’u ‘Z dyL$s L$f¡ R>¡. ‘©Õhu“p 
NyfyÐhpL$j®Z bm“¡ gu^¡ ‘s„N l„d¡ip “uQ¡ sfa M¢Qpsp¡ 
fl¡ R>¡. Å¡ NyfyÐhpL$j®Z bm “p lp¡s sp¡ buÅ b^p 
‘fubmp¡“y„ L$p¡B dlÐh S> “p lp¡s...‘h“ ‘Z “p lp¡s... 
A¡V$g¡ NyfyÐhpL$j®Z bm“y dlÐh ‘s„N“p DX$e“dp„ A¡L$ 
r“Zp®eL$  bm R>¡. 

rÓSy> dlÐh“y„ bm A¡V$g¡  M¢QpZ S>¡ ‘h““u 
Nrs“u qv$ipdp„ ‘s„N“u rlgQpg“¡ ApL$pidp„  r“e„qÓs 
fpM¡R>¡. Ap bm‘f âcyÐh d¡mhhp dpV¡$ ‘s„N“u qLÞ“p 
(Control-Lines) A“¡ DX$ph“pf ìeqL$s“p¡ v$p¡fp¡ 
dlÐh‘|Z® cpN cS>h¡ R>¡. rgaV$ A“¡ X²¡$N Ap b„“¡ 
‘fubmp¡ ‘s„N“u k‘pV$u ‘f A¡L$ Qp¡L$L$k S>ÁepA¡ 
(k¡ÞV$f Ap¡a â¡ifgpB“) L$pV$M|Zp¡ fQ¡ R>¡ Ap L$pV$M|Zp¡ 
S> “L$L$u L$f¡ R>¡ L¡$ ‘s„N L¡$V$gu kfk fus¡ ApL$pidp [õ’f ag¡V$k (WING-FLAPS) A¡Bgfp¡“ (AJLERONS) 
flu DX$u iL¡$ R>¡. L$p¡B L$pfZkf Ap MyZpdp ’e¡gp¡ a¡fapf A¡rgh¡V$k® (ELEVATORS) ê$X$k® (RUDDERS) S>¡hu 
‘s„N“p ìehlpfdp v$Mgê$‘ ’pe R>¡. Å¡ rgaV$ L$fsp X²¡$N“„y k„fQ“p lp¡e R>¡ S>¡ rhdp““u PITCH, ROLL YAW 
âdpZ h^u Åe sp¡ ‘s„N b¡L$pby b“u Åe R¡> S>ep¡f X²¡$N A¡qL$kk“¡ S>ê$fu ‘fuZpdp¡dp„ r“e„Óus fpM¡ R>¡. ‘s„N 
A“¡ N°¡rhV$u“y„ âdpZ rgaV$ S>¡V$gy ’pe Ðepf¡ ‘s„N dpV¡$ A¡[ÞS>““y„ L$pe® v$p¡fu L$f¡ R>¡ ‘s„N“u qL$Þ“p s¡“u 
ApL$pidp„ [õ’f fl¡ R>¡. Å¡ D‘fp¡L$s ‘fubmp¡“y„ âdpZ L$ÞV²$p¡g gpB“ S>epf¡ ‘s„N“u PITCH, ROLL, YAW 
rgaV$ L$fsp h^u Åe sp¡ ‘s„N NyfyÐhpL$j®Z bm“¡ gu^¡ A¡[¼kk“¡ L$ÞV²$p¡g L$fhp“y„ L$pe® ‘s„N DX$ph“pf ìeqL$sdp„ 
S>du“ sfa M¢QpB Åe R>¡. Ap rkhpe ‘h““u Nrs L¡$ L$p¥iëe (SKILL) ‘f r“c®f fl¡ R>¡.
âhpldp AQp“L$ a¡fapf ’pe sp¡ ‘Z D‘fp¡L$s M|Zp¡ syV¡$ 

‘s„N L¡$ rhdp““u ‘p„Mp¡“u k‘pV$u ‘f “uQ¡ R>¡ A“¡ ‘s„N Ar“e„Óus ’B Åe R>¡. L$pfZ L¡$ âhplus 
saf’u âhprls  lhp s¡“¡ DÂh ̂ L$L$p¡ UPWARD FORCE ‘h“ L¡$ lhp“p¡ âhpl A¡L$ Qp¡L$L$k v$bpZ’u ‘s„N“u> 
Ap‘¡ R>¡ s¡“p L$fsp s¡“u D‘f“u k‘pV$u ‘f’u âhplus k‘pV$u ‘f A’X$psp¡ fl¡ R>¡ ApL$pidp„ [õ’f fl¡hp dpV¡$ 
’su lhp h^y gpcv$peL$ lpe¡  R>.¡  B.k.1723-24dp „‘s„N s¡“¡ A“yê$‘ ep¡Áe M|Zp¡ b“phu g¡ R>¡.S>epf¡ 
[õhTfgÞ¡ X$“p ¿eps“pd rhop“u X¡$r“eg b“p£gu ‘h““u Nrs L¡$ qv$ipdp„ AQp“L$ bv$gph ’pe R>¡ Ðepf¡ 
(1700-1782)A¡ D‘fp¡L$s bpbs ÜhNrs rhop“ ‘s„N b¡L$pby b“u Nygp„V$ Mphp gpN¡ R>¡. 
(FLUID DYNAMICS) A„sN®s âhplu“p v$bpZ’u 

h¥opr“L$ ×rô$A¡ Å¡BA¡ sp¡ ‘s„N“u fQ“p O“sp h¡N hÃ¡Q“p k„b„^p¡ A„N¡“pp¡ Aæepk L$fu 
rhdp““u ‘p„Mp¡ (WINGS) S>¡hu S> lp¡e R>¡. s¡d“u D‘f“u ‘pB‘dp„ hl¡sp ‘pZu“p¡ ×ô$pÞs Ap‘u“¡ kdÅhu lsu. 
A“¡ “uQ¡“u k‘pV$u ‘f’u âhplus lhp S> s¡d“¡ lhpdp„ s¡d“p “funZ A“ykpf âhplu ‘f“p¡ h¡N h^¡ R>¡. s¡d 
[õ’f fpM¡ R>¡. S>ê$fu ’°õV$ dpV¡$ rhdp“dp„ A¡L$’u h^y S>¡V$ âhplu“y„ v$bpZ OV¡$ R>¡. Ap^yr“L$ rhdp“p¡“p ‘p„Mp¡“u 
A¡[ÞS>“ lp¡e R>¡. s¡“¡ ApL$pidp„ [õ’f flu DX$hp dpV¡$ s¡“u X$uTpB“ Ap rkÂ^p„s“¡ Ap^pf¡ S> L$fhpdp„ Aph¡ R>¡.
5p„Mp¡ (WINGS) A“¡ ‘pR>m“p cpfp¡ (TAIL) thN 
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‘©Õhu“p¡ S>Þd A“¡ â’d 4 AbS> hj®
âp¡. S>¡. A¡“. v$¡kpB (r“h©Ñ rhop“u)
qaTuL$g fukQ® g¡bp¡f¡V$fu, Adv$phpv$
(A“yhpv$L$ : âp¡. L¡$. A¡“. Å¡ju‘yfp)

‘©Õhu“p¡ S>Þd L$epf¡ A“¡ iu fus¡ ’ep¡ ?! Ap ^fsu 
‘f Æh“ iu fus¡ âNV$éy„ A“¡ ‘p„Ney¯ ?! L$p¡B‘Z 
Æopky“¡ Aphp khpgp¡ ’pe s¡ õhpcprhL$ R>¡. Ap g¡Mdp„ 
Ap‘Z¡ ‘©Õhu“p S>Þd A“¡ s¡“p â’d 4 AbS> hj®“u 
h¥opr“L$ Tp„Mu L$fhp“p R>uA¡.

(1) Ap‘Ï„ AÐepf“y„ b°ûp„X, iu fus¡, Apif¡ 13.7 
rbgue“ (AbS>) hjp£ ‘|h£ A[õsÐhdp„ Apìey„?

9(1 AbS>-10 ) 

(2) b°ûp„X$dp„ S>¡ õhê$‘dp„ A“¡ S>¡ âdpZdp„ Öìedp“ 
S>Zpe R>¡ s¡ L¡$hu fus¡ A[õsÐhdp„ Apìey„ ? cpf‘|h®L$ 
L$l¡hy„ Å¡BA¡ L¡$, b°ûp„X$“p âpf„c“p gNcN syf„s 
bpv$ âp’rdL$ sÒhp¡ lpBX²$p¡S>“ A“¡ lugued kÅ®ep„ 
S>¡dp„ Aë‘p„i¡ X$eyf¡V$ued-ApBkp¡V$p¡‘ s’p gu’ued 
‘Z lsp, bpL$u“p fpkperZL$ sÒhp¡ spfpAp¡“p Nc® 
cpNdp„  A“¡ ’u iê$ L$fu“¡ “prcL$ue k„ïg¡jZ 
( ) Üpfp Dv$cìep„ R>¡.  A“¡ 
D‘fp„s“p cpf¡ sÐhp¡ k|e® S>¡hp ‘pR>gu ‘¡Y$u“p 
spfpAp¡dp„ Apif¡ b¡ V$L$p S> âdpZdp„ Å¡hp dm¡ R>¡. 
R>¡‰p„ gNcN 13.6 AbS> hjp£’u spfpAp¡“p Nc®dp„ 
lpBX²$p ¡S>““u lugueddp„ ê$‘p„sf (

)“u âq¾$ep ^udu NrsA¡ Qpgu flu R>¡. 
L¡$V$gpL$ v$mv$pf spfpAp¡dp„ s¡ ê$‘p„sf cpf¡ sÐhp¡ 
ky^u ‘Z ApNm ^‘¡ R>¡. Å¡ L¡$ fpkperZL$ 
k„h^®““u Ap q¾$ep ^udu lp¡hp’u gp„bp kdeNpmp 
v$fçep“ A“¡ “p kp‘¡n âdpZdp„ blº dp¡V$p¡ a¡f 
‘X$ép¡ “’u. ‘Z dÅ“u hps A¡ R>¡ L¡$ AhNZu 
iL$pe s¡V$gp âdpZdp„ S>Zpsp„ Ap cpf¡ sÐhp¡“y„ 
k„h^®“ Ap‘Zp A[õÐh dpV¡$ S>hpbv$pf R>¡ Ap 
g¡Mdp„ Ap‘Z¡ A¡ QQ®hy„ R>¡ L¡$ ‘©Õhu N°l, L¡$ S>¡“y„ 

( )
fpkperZL$ b„^pfZ b°ûp„X$cf“u kfMpdZudp„ 
kph AgN ‘X¡$ R>¡ s¡ A[õsÐhdp„ iu QQ®hy„ R>¡ L$¡, 
‘©Õhu N°l, L¡$ S>¡“y„ fpkperZL$ b„^pfZ b°ûp„X$cf“u 

( )
kfMpdZudp„ kph AgN ‘X¡$ R>¡ s¡ A[õsÐhdp„ iu 
fus¡ Apìep¡ ? Ap‘Zp bpü N°lp¡

A“¡ k|e® kp’¡ kdp“sp v$ip®h¡ R>¡, S>epf¡ d„Nm, 
‘©Õhu A“¡ iy¾$ A“¡ by^ A¡ dy¿e Ðh¡ MX$L$pm 
sÐhp¡“p b“¡gp R>¡.

iu fus¡ Dv$ch ’ep¡ Ap‘Zu ‘©Õhu“p¡, s¡dS>  
Ap‘Zu N°ldpmp“p¡ ? A„N¡“p Ap^yr“L$ ¿epgp¡ 20du 
kv$u“p A„scpN¡ b„^pep s¡ ‘|h£ b¡ âL$pf“u rhQpf 
^pfpAp¡ hl¡su ’B lsu. (1) gpàgpk“p ds¡, S>¡ Oydsp„ 
kp¥fhpv$mdp„’u k|e® Dv¹$cìep¡, s¡dp„’u L¡$ÞÖÐepNu bm“¡ 
gu^¡ hgepL$pf¡ ‘v$p’p£ blpf a¢L$pep, S>¡dp„’u N°lp¡ 
kÅ®ep. (2)k|e® ‘|h£“u r“lpfuL$p (Nebula)dp„’u 
“uL$mu“¡ Öìe“p S>Õ’pAp ¡“u S>dphV$-NW$“ 
(Accretion) ’e¡g li¡. sp¡ MNp¡mip”uAp¡ 
Q¡çbfg¡B“ A“¡ dp¡ëV$“ s¡dS> S>¡ä¡T A“¡ ÆÞk“p ds¡ 
Ap‘Zp k|e®“u “ÆL$ L$p¡B AÞe spfp¡ Aphu ‘X$ep¡, S>¡“p 
Nyê$ÐhpL$j®Z“¡ gu^¡ k|e®dp„’u “uL$mu ‘X¡$gp„ hpv$mdp„’u 

H He 
¾$di: N°lp¡ bÞep li¡. AÓ¡ dy¿e âï“ A¡ R>¡ L¡$ L$p¡B 

Synthesis H He 
spfp“u Apk‘pk N°ldpmp“u fQ“p A¡ spfp“u kp’¡ 
k„L$mpe¡g A¡L$ kh®kpdpÞe A¡L$ ‘pky„ R>¡ L¡$ ‘R>u S>hëg¡  
b“sp¡ b°ûp„X$cf“p¡ A¡L$g  v$p¡L$g AõL$dps R>¡ ?!

Nuclear Ap khpg“p¡ lg Aphu Ne¡gp¡ S>Zpe R>¡¡. L¡$d L¡$ lh¡ 
Fusion sp¡ k¢L$X$p¡“u  k„¿epdp„ N°ldpmpAp¡“¡ ip¡^u L$pY$hpdp„ 

" ' Aph¡g R>¡. s¡d R>sp„ ‘©Õhu“u dpaL$ Æh“ ^pfZ L$fsp¡ 
L$p¡B N°l cpÁe¡ S> li¡ s¡d gpN¡ R>¡. Ap‘Z¡ A“Þe R>uA¡ 
L¡$ L¡$d ?! s¡ lSy> ÅZdp„ “’u. Å¡ L¡$ Ap‘Zu k|e®dpmp“u 

H He A„v$f k„Ly$g A“¡ kyrhL$rks Æh“ ^fphsp¡ A¡L$dpÓ N°l 
R>¡. ‘©Õhu, S>¡“u DÐk¾$p„rs“p¡ Brslpk Av¹$c|s A“¡ 
fkâv$ R>¡.

N°lp¡“u fQ“p :

ApS>¡ lh¡ k„¿epb„^ kp¥fp¡Ñf N°lp¡ exo-planets  
ip¡^pep bpv$, A¡ õ‘ô$ ’ey„ R>¡ L¡$ N°ldpmp“u fQ“p A¡ 
Myv$ spfp“u fQ“p“y„ A¡L$ ArcÞ“ A„N R>¡. L$p¡B Ap„sf 
spfL$ue AÏ-hpv$m interstellar molecular cloud  
k„L$p¡Qpsp„ L¡$ÞÖ cpN¡ spfp¡ b“¡ R>¡, S>epf¡ i¡j Öìe L¡$ S>¡ 

" ' Nyê$, ir“, 
Q¾$ õhê$‘¡ O|dsy„ lp¡e R>¡, s¡ S>dp ’sp„ ’sp„ N°lp¡ fQpe R>¡. 

eyf¡“k A“¡ “¡‘Ãey“ b„^pfZdp„ ìep‘L$Z¡ b°ûp„X$ 
Ap‘Zu k|e®dpmp“u bpbsdp„ N°lp¡ b„^pep“p¡ rhõspf 



kye®’u gNcN ‘0 MNp¡mue A„sf Astronomical S>¡d hO¡gp S>¡ ‘v$p’p£ NW$“-accretion ‘pçep “lp¡sp 
Unit, AU  ky^u rhõsf¡ R>¡. N°lp¡ fQ“p“p A„v$f“p s¡“p¡ cpf¡ dpfp¡ ‘©Õhu ‘f ’B füp¡ lsp¡. ‘©Õhu S>¡hp N°lp¡“¡ 
rhõspfdp„ lpBX²$p¡S>“, lugued s’p du’¡“, Adp¡“uep“p ‘p¡sp“u L$npdp„ Aphsp fl¡sp Ap ‘v$p’p£’u Ry>V$L$pfp¡ 
bfa õhê$‘p¡ spfp“u Nfdu“p L$pfZ¡ bpó‘ b“u h¡fpB d¡mhhpdp„ buÅ A¡L$ AbS S>¡V$gp¡ kde gpÁep¡. 
Åe; A“¡ bpL$u flu Åe kuguL¡$V$ âL$pf“y„ Öìe. Apd Ðepfbpv$ ‘Z ep“¡ L¡$ ApS>’u 3.8 AbS> hj® ‘l¡gp„ A¡L$ 
Aë‘ âdpZ“p Ap Öìep¡dp„’u A„v$f“p Qpf MX$L$pm âL$pf“p cpf¡  " '“p¡ kugkugp¡ late Heavy 

Terrestrial V$QyL$X$p N°lp¡  by^, iy¾$, ‘©Õhu A“¡ d„Nm Bombardment Period  Apìep¡ lp¡hp“p ‘yfphp dm¡ R>¡. 
b“hp ‘pçep. s¡“u kp‘¡n¡ v|$f“p rhõspfdp„ spfp“u Nfdu hmu bpühL$pid„’u ‘©Õhu ‘f ^ku Aph¡sp s¡ 
‘|fsu “ lp¡sp„ D‘fp¡L$s bpó‘iug Öìep¡dp„’u rhfpV$ N°lp¡, ‘v$p’p£dp„“p OZp sp¡ blpf“p N°lp¡“p rhõspfdp„’u 
Nyê$, ir“, eyf¡“k, A“¡ “¡àÃey“ bÞep. AÓ¡ Ap‘Z¡ s¡ Aphsp lp¡hp’u bfa õhê$‘¡ ‘pZu ‘Z kp’¡ gphsp 
Qpf N°lp¡“p¡ "blpf'“p N°lp¡ sfuL¡$ S>epf¡ by^, iy¾$, ‘©Õhu lsp. dp“hpdp„ Aph¡ R>¡ L¡$ Ap fus¡ ‘©Õhu“¡ dp¡V$p S>Õ’pdp„ 
A“¡ d„Nm“p¡ A„v$f“p N°lp¡ sfuL¡$ D‰¡M L$fiy„. ‘pZu dþey„ lsy. r“v$£ip¡ A¡hp‘Z kp„‘X¡$ R>¡ L¡$ Myb 

âpf„cdp„, ApS>’u 4.4 AbS> 4.4 By  hj® ‘yh£ ‘Z Apqv$-kp¥f r“lpqfL$p (Proto-Solar-Nebula)“y„ 
^fsu D‘f âpf„rcL$ dlpkpNfp¡ sp¡ b“u Q|L$ep lsp. Ap„sqfL$ ‘s“ Collapse  iê$ ’sp„ S> “ÆL$“p rhõspfdp„ 
A¡“p¡ ‘yfphp¡ Ap‘“pf ‘v$p’p£ R>¡. Zircon zrsion A¡L$ MX$L$pm L$Zp¡ S>dphhp“y„ NW$“ (Accretion) iê$ ’ey. 
âpQu“sd M“uS> ‘v$p’® L¡$ S>¡“y„ õaqV$L$ b„^pfZ kyQh¡ R>¡ MNp¡mue ×rô$A¡ kph V|„L$p NZpe A¡hp v$k¡L$ lÅf hj®“p 
L¡$ s¡ ‘pZu“p„ k„kN®’u b“¡g li¡.Npmpdp„ sp¡ dlpL$pe b“¡gp MX$L$p¡ (Boulders) k|e®“u 

ApSy>bpSy> Oydhp gpÁep. Ap MX$L$p¡ dp¡V$u k„¿epdp„ k|e®“u ‘©Õhu N°l“p¡ qhL$pk :
ApSy>bpSy> Arsie v$uO®h©rÑe L$npdp„ afsp„ afsp„ 

Ap‘Zu ‘©Õhu ‘f L$p¡B“¡ L$p¡B fus¡ Æh“ âNV$ey A“¡ 
Ap‘kdp„ A’X$psp ‘Z lp¡e S>. s¡dp„“p S>¡ ‘v$p’p£“p¡ 

‘p„Ney® A¡ A¡L$ A“p¡Mu OV$“p NZpe. ‘©Õhu ‘f Æh“ 
kp‘¡n h¡N h^y lp¡e s¡ ‘fõ‘f Å¡X$pB“¡ A¡L$ dp¡V$p¡ ‘v$p’® 

lp¡hp“p¡ kp¥’u Sy>“p¡ ‘yfphp¡ Stromatolites  MX$L$p¡ Üpfp 
b“¡. Apd L$fsp„ L¡$V$gpL$ rhipmL$pe N°l-kdp 

dm¡ R>¡L¡$ S>¡ lichens) “pd“p Æh Üpfp ‘pZudp„ fQpe¡gp 
lanetesimals  ‘v$p’p£ b“u“¡ gNcN hsy®mpL$pf¡ Oydsp„ 

lsp. kÆh“y„ ‘pZudp„’u c|rd ‘f Aphhp“y„ sp¡ s¡ ‘R>u 
’ep. lh¡ Ap sb½¡$ ‘©Õhu“u L$’p A¡L$ S>åbf hmp„L$ g¡ R>¡ 

OZp hMs¡ bÞey„. dÅ“u hps “p¢^uA¡ L¡$ ‘p„Nfsp 
! bÞey„ A¡hy„ R>¡ L¡$ s¡ Afkpdp„ gNcN kfMp A¡hp b¡ N°l-

kÆhp¡A¡ ‘©Õhu ‘f“p hpsphfZ“u DÐ¾$p„rsdp„ Qphuê$‘  
kdp ‘v$p’p£ gNcN A¡L$ S> L$npdp„ Oydu füp lsp...‘R>u 

cpN cS>ìep¡, s¡“p kL$pfpÐdL$  S>hpbdp„, A¡ hpsphfZ 
sp¡ ‘yR>hy„ S> iy„ ? s¡ bÞ“¡ A’X$pep...! Ap A’X$pdZ, 

‘Z s¡ Æh“ V$L$phhpdp„ Qphuê$‘ cpN cS>hhp gpÁey„ ! 
D‘f S>¡“¡ Ap‘Z¡ MX$L$pm L$Zp¡“u S>dphV$-NW$“ 

Æh“ V$L$phhp A“¡ h^pfhp“u L$p¡B âbm BÃR>p 
Accretion  L$l¡g R>¡, s¡“p Apif¡ ‘ L$fp¡X$ hj® 

iqL$sA¡ L$fu“¡ S>¥hphfZ (Biosphere) A“¡ hpsphfZ 
million  dp„ ’e¡g S>¡“¡ ‘qfZpd¡ ‘©Õhudp„’u Q„Ö“p¡ 

(Atmosphere) ‘fõ‘f“p ‘|fL$ A“¡ klpeL$ b“u 
S>Þd ’ep¡... Apqv$ ‘©Õhu“u S>¡“u kp’¡ A’X$pdZ ’e¡g 

füp„. Ap ×rô$ tbvy$ lh¡ h^y“¡ h^y õhuL©$s b“sy„ Åe R>¡ 
s¡“¡ Theia (The Mother of the moon Goddess in 

hmu s¡“¡ Ap‘Zp âpQu“ kprlÐedp„ hpf„hpf DÅNf 
Greek Mythology) “pd Ap‘hpdp„ Aph¡g R>¡. Aphu L$p¡B 

L$fhpdp„ Aph¡g R>¡. ‘fõ‘f klL$pf“p¡ A¡L$ S> v$pMgp¡ 
OV$“pAp¡“¡ ‘qfZpd¡ ‘©Õhu“u c°dZpn“y„ “d“ Axial 

Ap‘uA¡ sp¡ ‘©Õhu“u fQ“p kde“u syg“pA¡ kye®“u 
Tilt  ‘Z ’hp ‘pçey„ li¡. ‘©Õhu“u kfMpdZuA¡ d„Nm“p 

v$uráhuh°sp (Iuminocity) AÐepf¡ gNcN 30 V$L$p h^y 
b¡ D‘N°lp¡ A¡ V$Q|L$X$p$, Np¡mpL$pf “lu s¡hp, ‘v$p’p£ R>¡. 

R>¡ s¡d R>sp„ ‘©Õhu ‘f“y„ kf¡fpi sp‘dp“ gNcN A¡hy„ 
A“¡ s¡L$p¡B gOyN°lp¡ d„Nm“p Nyê$ÐhpL$j®Zdp„ TX$‘pB 

füy„ R>¡ L¡$ Al] ‘pZu dy¿eÐh¡ âhplu õhê$‘¡ lõsu ^fph¡ 
S>hp’u bÞep li¡ s¡d gpN¡ R>¡, v$p¡õsp¡, “hu S>Þd¡gu 

R>¡ “¡ L¡$hu dpaL$kf“u ‘fu[õ’rs !?
‘©Õhu“u Qp¡‘pk A¡L$ Ars ârsL|$m ‘qf[õ’rs lsu. s¡dp„ 

rdÓp¡, ‘©Õhu“u âNrs“p¡ h^y rQspf d¡mhhp dpV¡$ Æh“ sp¡ L$ep„’u k„ch¡? k|e®dpmp“p L¡$V$gpL$ c„Npf“u 

(

)

bp¡çbdpfp (

)

( )

( )

( )

(
(P )

( )

(50 )

(

)
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Ap‘Z¡ c|õsfip” Geology  A’hp c|rhop“ c|rdrigpAp¡ plates “p ‘qfhs®““u plate tectonic 

Geoscience “p ¿epgp¡“p¡ ‘qfQe L¡$mhuA¡ ‘©Õhu theory A[õsÐhdp„ Aph¡g R>¡.
MX$L$p¡dp„ eyf¡r“ed U  A“¡ ’p¡qfed Th “p f¡X$uep¡- Ap rkÂ^p„s Üppfp M„X$p¡ rhi¡“u Ars dlÐh“u 
kq¾$e ‘f„sy gp„bp¡ Æh“L$pm ^fphsp kdõ’pr“L$p¡ fl¡g c|cp¥rsL$ geophysical) âq¾$ep“u kdSy>su dm¡ R>¡. Ap 
R>¡. dymc|s fus¡ sp¡ Ap sÐhp¡ s¡dS> Vy„$L$p Æh“L$pmhpmp âq¾$ep A¡ ‘©Õhu N°l“u rhi¡jsp R>¡. dp“hpdp„ Aph¡ R>¡ L¡$ 
AÞe f¡X$uep¡-kq¾$e ‘v$p’p£“u “u‘Å¡ Ap‘Z“¡ ‘¡gu R>¡‰p cpf¡ "bp¡çbdpfp' late Heavy Bombard-
Apqv$-kp¥f r“lpqfL$pdp„’u hpfkpê$‘¡ dm¡g R>¡. ^fsu“p 

ment “p Npmp ‘R>u ‘©Õhu“p¡ ‘p¡‘X$p¡ s|V$u“¡ L¡$V$guL$ 
‘¡Vpmdp„’u “uL$msp¡  A¡ ^udp¡ ^udp¡ qL$fZp¡ÐkN® ‘©Õhu“¡ c|rigpAp¡ b“¡g li¡ L¡$ S>¡ [õ“Á^ Öìe ‘f kfL$hp dp„X¡$g 
Ap„sqfL$ fus¡ Dódp“p¡ ”p¡s ‘yfp¡ ‘pX¡$ R>¡. Ap‘Zu ^fsu li¡. s¡“u Nrs dpV¡$“y„ S>ê$fu ‘qfbm lsy ‘©Õhu“u 
A„v$f’u ^N^N¡ R>¡. S>¡“¡ L$pfZ¡ ‘©Õhu“p ‘p¡‘X$p“u fQ“p Ap„sfuL$ Nfdu. cpfsue D‘M„X$ S>¡dp„’u bÞep¡ s¡ 
L$pm¾$d¡ bv$gsu flu R>¡. Ap sb½¡$ ‘©Õhu“u Ap„sfuL$ 

Gondwana plate A¡ Eurasian Plate“u “uQ¡ kfL$su 
fQ“p“p¡ kpdpÞe ¿epg d¡mhuA¡ sp¡ ^fsu“p S>¡ “L$L$f flu R>¡. s¡“¡ ‘fuZpd¡ rldpge“u ‘h®sdpmpAp¡ fQpe¡g 
cpN ‘f Ap‘Z¡ fluA¡ R>uA¡ s¡“¡ d©v$phfZ R>¡. ifyApsdp„ sp¡ s¡ b„“¡ hÃQ¡ V$u’uk (Tethys) “pd“p¡ 
lithosphere  L$l¡ R>¡, s¡“u “uQ¡“p A¡L$ rõ“Á^ Öìe“¡ kdyÖ lsp¡ S>¡ Npeb ’ep¡ A“¡ Apif¡ Qpf L¡$ ‘p„Q L$fp¡X$ 

ashenophere L$l¡ R>¡. Ðepfbpv$ JX$pB“p ¾$ddp„ upper (40-50 My) hjp£  ‘|h£ rldpge“u ‘h®sdpmp“u fQ“p 
mantle, Lower-mantle, Outer core A“¡ L¡$ÞÖ cpN¡ ’B. Ap“¡ L$pfZ¡ ApS>¡ ‘Z s¡ rhõspf c|L„$‘N°õs A“¡ 
Inner core Aph¡g R>¡. kp¡-A¡L$ hj® ‘|h£ Alfred Wegener k„h¡v$u b“u fl¡g R>¡. L„$BL$ Aphp S> L$pfZp¡kf  
(d|m sp¡ lhpdp“ip”u) A¡ b¡ ANÐé“p Ahgp¡L$“p¡ L$ep¯ Ad¡qfL$p“p¡ L¡$guap¡“}Ap rhõspf ‘Z c|L„$‘“u 
(1) ‘©Õhu ‘f“p lpg“p S>¡ M„X$p¡ R>¡. s¡“u kudpAp¡ iL$esphpmp¡ rhõspf NZpe R>¡.
‘fõ‘f“¡ dmsu L¡$ b„^b¡ksu Aph¡ R>¡. ÅZ¡ L¡$ dp¡V$p 

A¡ Mpk “p¢^hy„ Å¡BA¡ L¡$ dp¡V$pcpN“p MX$L$pm V|$L$X$pdp„’u L$p‘u“¡ rhcpNp¡ L$ep® lp¡e s¡hy„ gpN¡¡. ‘©Õhu“p 
N°lp¡“u dpaL$ ‘©Õhu ‘Z A¡L " ' “L$ip ‘f v$rnZ Ad¡qfL$p“p¡ ‘|h® qL$“pfp¡ A“¡ ApqäL$p 
Differentiated body  M„X$“p¡  ‘ròd qL$“pfp¡ Å¡sp„ A¡ bpbs õ‘ô$ ’pe R>¡. (2) 

h^ydp„, v$rnZ Ad¡qfL$p“p ‘|h® qL$“pfp¡ ‘f A“¡ ApqäL$p 
M„X$“p¡ ‘ròd qL$“pfp ‘f dmu Aphsp âpQu“ Æhp¡“u 
A[ídAp¡ gNcN A¡L$ kdp“ lp¡e R>¡, ÅZ¡ L¡$ L$p¡B L$pm¡¡ 

Fe Ni Ap b„“¡ M„X$p¡ A¡L$ S> c|rd li¡ s¡d gpN¡ ; M„X$p¡“p 
kfL$hp“u ‘|h®^pfZp Continental drift hypothesis  

1200dyS>b rhrh^ M„X$p¡“u lpg“u ApL$pf fQ“p, d|mc|s fus¡ 
A¡L$ S> dp¡V$p km„N c|rdM„X$“p s|V$hp’u b“¡g R>¡. Sy>v$p 
‘X¡$gp c|rdM„X$p¡ L$pm¾$d¡ ^ud¡ ^ud¡ kfL$u“¡ AgN ‘X$sp 
Nep R>¡. âñ A¡ ’pe L¡$ Aphy„ bÞey„ L„$B fus¡; s¡ A„N¡“p 

MantleL¡$V$gpL$ ‘yfphpAp¡ sp¡ ÅZusp  lsp, ‘f„sy buÅ rhðeyÙ 
‘R>u“p„ hjp£dp„ dlpkpNfp¡“u JX$pBA¡ ‘lp¢Qu“¡ ip¡^Mp¡mp¡ 

Asthenosphere  iê$ ’B, A“¡ A¡L$ Apòe®L$pfL$ hps ÅZhp dmu. A¡d 
MyS>Zpey„ L¡$ dlpkpNfp¡“p ‘¡V$pmdp„ ‘hs®dpmpAp¡ ridges  

s¡dS> KX$u MuZp¡ trenches) ‘Z Aph¡g lp¡e R>¡. 
Climate

Ridgesdp„’u A„v$f“p mantle rhõspf“y Öìe blpf Aph¡ 
50 MyR>¡ A“¡ trenchesdp„’u afu A„v$f Dsfu Åe R>¡. M„X$p¡“p 

rhõsfZ“u âq¾$ep L„$BL$ Al]’u iê$ ’pe R>¡. Ap fus¡ 

( ) ( ) 

( )

( ) ( )

(

(

)

( )

rcÞ“sp ‘pd¡g t‘X$
( ) R>¡ : ep“¡ L¡$ gp¡M„X$ A“¡ “uL$g 
S>¡hp cpf¡ sÒhp¡ ‘©Õhu“p Np¡mp“p Nc®cpNdp„ ‘lp¡„Qu 
Ne¡g R>¡. A“¡ kuguL¡$V$ S>¡hp lgL$p ‘v$p’p£ D‘f“p cpN¡ 
Aph¡g R>¡. ‘©Õhu“p Np¡mp“p¡ R>¡L$ A„v$f“p¡ gNcN 1200 
qL$.du. ÅX$pB“p¡ rhõspf L¡$ S>¡ A“¡ “p¡ b“¡g R>¡. s¡ 
Qp¡‘pk“p cpf¡ v$bpZ“¡ L$pfZ¡ O“ Ahõ’pdp„ lp¡e R>¡. 

( )
s¡“u D‘f“p¡ Apif¡  qL$.du.“p¡ L$hQ S>¡hp¡ rhõspf 
âhplu R>¡, s¡dS> rhÛys“p¡ hplL$ R>¡. Al] ‘©Õhu“p 
c°dZ“¡ L$pfZ¡ rhÛys âhplp¡ ‘¡v$p ’pe R>¡. A“¡ s¡“¡ 
L$pfZ¡ DÐ‘Þ“ ’pe R>¡. ‘©Õhu“y„ Qy„bL$Ðh: rhÛys X$pe“¡dp¡ 
S>¡hp Ap rhõspf“u D‘f O“ rkrgL¡$V$“y„ b“¡g ( ) 
fl¡g R>¡. ‘f„sy s¡“p¡ D‘gp¡ cpN [õ“Á^ âhplu L¡$ sfg 
S>¡hp¡ R>¡. ( ) “pd“p Ap rõ“Á^ sfg M„X$ 
rigpAp¡ sfsu fl¡ R>¡. Ap âqL$ep L¡$V$gpL$ “p Npm¡ 

( )
cp¥Np¡rgL$ a¡fapfp¡“y„ L$pfZ b“¡ R>¡. A¡V$gy„ S> “l]„ ‘Z 

(
‘©Õhu ‘f“u Apbp¡lhp (S>ghpey, ) “¡ ‘Z 
Akf L$f¡ R>¡. v$p.s. Apif¡ ‘ L$fp¡X$ hj® ( )‘|h£ 
rldpge“u ‘h®sdpmp blpf Aphsp„ rsb¡V$“p¡ âv$¡i 
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hjp®-rhrl“ bÞep¡ R>¡. Ap k„v$c£ buÆ A¡L$ hps ‘Z 
S>ZphuA¡¡¡¡ L¡$, M„X$ue rigpAp¡  syV$hp A“¡ afu Å¡X$php“u 
L„$BL$ Aphrs S>Zpsu âq¾$ep “p Ap hs®L$pm’u 
’su Å¡hp dm¡ R>¡.

v$p¡õsp¡, ‘©Õhu N°l“¡ A¡L$ Nrsiug cp¥rsL$ âZprg L¡$ 
s„Ó  NZuA¡ sp¡ s¡ Qpf 
dy¿e D‘s„Óp¡  ^fph¡ R>¡. A¡ D‘s„Óp¡ R>¡, 
S>¥hphfZ-kÆh k©rô$ S>gphfZ 
‘pZu“p¡ rhõspf  hpsphfZ-lhp 

 A“¡ S>¡“p ‘f Ap‘Z¡ fluA¡ R>uA¡ s¡ c|-
AphfZ  Ap sdpd D‘s„Óp¡dp„ Av$c|s 
spgd¡m’u k„kN®q¾$ep  Qpgsu fl¡ R>¡. s¡ 
‘¥L$u c|-AphfZ L¡$ c|M„X$p¡“u âpN¥rslprkL$ rhNsp¡ 
Ap‘Z¡ d¡mhu. lh¡ hps Aph¡ R>¡ hpsphfZ“u.

hpsphfZ - âpZhpey“p¡ Dv¹$ch :

‘©Õhu ‘f“y„ lpg“y„ 21 V$L$p S>¡V$gp âpZhpey L¡$ Ap¡qL$kS>“ 
krls“y„ hpsphfZ sp¡ kph Sy>vy$„ S> lsy„. âpf„c“p A¡ 
hpsphfZ A¡ h©np¡ Üpfp ’su Ap¡qL$kS>“eyL$s âL$pi 
k„ïg¡jZ ( )“¡ L$pfZ¡ R>¡. 
‘©Õhu“y„ âpf„rcL$ hpsphfZ sp¡ kph S>yv$y$„ S> lsy„. âpf„c“p 
A¡ hpsphfZ rhj¡“y„ Ap‘Ï„ op“ L¡$hm ^pfZp ê$‘¡ R>¡. 
âpf„rcL$ hpsphfZdp„  A“¡  S>¡hp lgL$p hpeyAp¡ V$L$ep 
“l] lp¡e L¡$d L$¡ Ap¡R>p„ v$m A“¡ kp’p¡kp’ k|e®’u 
r“L$V$sp“¡ L$pfZ¡ MX$L$pm N°lp¡-‘©Õhu A“¡ AÞe ÓZ s¡ 
hpeyAp¡“¡ Åmhu iL¡$g “lu lp¡e. hmu k|e®“u ‘p¡sp“u 

 Ahõ’pdp„ rhqL$fZ s¡dS> kp¥f ‘h““p„ h^y 
âdpZ“¡ gu^¡ ‘Z lgL$p hpeyAp¡ blpf a¢L$pB S>hp ‘pçep 
li¡. Apd ‘©Õhu (A“¡ MX$L$pm N°lp¡)dp„ âpf„rcL$ 
hpsphfZ bÞey„ s¡ b¡ bpbsp¡“y„ ‘qfZpd li¡; (1) N°l“p 
A„v$f“p cpN¡’u blpf “uL$msp hpeyAp¡ S>¡dp„ dy¿e lsp¡  

 A“¡ (2) cpf¡   

effect“¡ L$pfZ¡ Ap‘Zp S>ghpey“¡ dpV¡$ D‘p^u“y„ L$pfZ 
b“¡g R>¡. hpsphfZdp„ ‘pZu“u hfpm“y„ âdpZ bv$gsy„ 

500 My fl¡ R>¡. A“¡ s¡ dy¿eÐh¡ “uQgp õsfdp„ ep“¡ L¡$ 
Troposphere rhcpNdp„ fl¡g lp¡e R>¡. d„Nm ‘f“y„ 
hpsphfZ ‘©Õhu“u kfMpdZuA¡ AÐe„s Ap¡R>p v$bpZ¡ 
dy¿eÐh¡ CO hpey ^fph¡ R>¡. iy¾$“p NpY$ CO  eyL$s 2 2(Dynamic Physical System)
hpsphfZ“u sp¡ hps S> Þepfu R>¡ A“¡ s¡dp„ Ap‘Z¡ 

Sub-systems
AÐepf¡ “l] ‘X$uA¡. V|„$L$dp„, ‘©Õhu ‘f S>¡ A‘hpv$ê$‘ 

(biosphere), 
A“Þe hpsphfZ fQpey„ R>¡, s¡ Apcpfu R>¡ 

(Hydrosphere),
Apq¡ L$kS>“eLy $s âL$pi-kï„ gj¡ Z“,¡  L$¡  S>d¡ p „ hn© p ¡ Üpfp 

(Atmosphere)
‘pZu“u dv$v$’u (ke| â® L$pi“u lpS>fudp)„  hpsphfZ“p 

(Geosphere).
CO hpe“y  „y õ’p‘“ ’pe R>,¡ A“ ¡ lhpdp „ O  dLy $s ’pe  R>.¡ 2 2(Interaction)

$L$epf¡ A“¡ iu fus¡ iê$ ’B Ap âq¾$ep? Aphp¡  
kdÆA¡. kp¥ â’d sp¡ L$l¡hy„ Å¡BA¡ L$¡ kp¥’u iê$Aps“„y 
Æhõhê$‘ DÅ® d¡mhhp dpV¡$ OÏ„ Mê„$ sp¡ âL$pi 
k„ïg¡jZ ‘f Ap^pfus “lp¡sy„. ANpD S>¡“p¡ D‰¡M L$f¡g 
R>¡. s¡ kpNf ‘¡V$pm“u ‘h®sdpmpAp¡ (Ridges)dp„’u 
Nfdp-Nfd  ÖphZ õhê$‘¡ këapBX$“p M“uÅ¡ blpf 
“uL$m¡ R>¡ s¡ S>ÁepAp¡A¡ cpf¡ sp‘dp“ l¡W$m ‘Z gp„bp 

Oxygenic Photosynthesis L$uX$p S>¡hp kÆhp¡ lp¡hp“y„ S>Zpe R>¡. Ap kÆhp¡ 
âL$pik„ïg¡jZ ‘f “csp “’u. A“¡ s¡ ‘p¡sp“u DÅ® 
këapBX$ M“uÅ¡ ‘f Ap^pqfs b¡L¡$V¡$qfep Üpfp d¡mh¡ R>¡. 

H He A¡L$ ds A¡hp¡ ‘Z R>¡ L¡$ Apqv$ õhê$‘“p¡ Æh L$v$pQ Ðep„ 
âNV$ep¡ li¡. ^fsu ‘f Æh“u DÐ‘rÑ“p¡ khpg OZp¡ 
NyY$ R>¡ A“¡ s¡ lSy> DL¡$gpep¡ “’u. (Panspermia) sfuL¡$ 
Ap¡mMpsu A¡L$ ^pfZp dyS>b Æh“u DÐ‘rÑ“y„ d|m 

Tauri bpüphL$pidp„ fl¡gy„ R>¡.) 

rdÓp¡, ‘©Õhu“u L$’pdp„ lh¡ Aph¡ R>¡. A¡L$ dp¡V$p¡ 
“pV$épÐdL$ hmp„L$!!

ApS>“u A„v$pS>¡ 2.8 AbS> hj® By ‘l¡gp kdyÖdp„  

CO "bp¡çbdpfp' Üpfp “p“p ‘v$p’p£ CO L$ep„L$ kpe“p¡-b¡L$V¡$qfep (Cyanobacteria) “pd“p 2 2

L¡$ N°l-kdp t‘X$p¡ Üpfp ApL$pidp„’u gphhpdp„ Aph¡g kyÿd Æh Üpfp L„$BL$ flõede fus¡ O  dyL$s L$fsu 2

bpó‘iug ‘v$p’p£, S>¡dp„ dy¿eÐh¡ lsy ‘pZu A“¡ kp’¡ lsp âL$pik„ïg¡jZ q¾$ep iê$ ’B. Ap A¡L$ M|b S> ¾$p„rsL$pfu 
bfa õhê$‘¡ A¡dp¡r“ep A“¡ rd’¡“. OV$“p¾$d’u “ L¡$hm ‘©Õhu“y„ hpsphfZ bv$gpey„, ‘Z 

kp’p¡kp’ kÆh DÐ¾$p„rs“u Nrsrhr^dp„ ‘Z S>åbf ApS>¡ Ap‘Zp„ (iyóL$ L¡$ Ägrhrl“) hpsphfZdp„ 
a¡fapf Apìep¡. ‘©Õhu“p âpf„c’u ApS> ky^u“p gNcN 21% O R>¡. 78% N  R>¡ S>epf¡ bpL$u“y„ âdpZ    2 2
kdeNpmp“u A^hÃQ¡ b“¡g Ap dlÐh‘|Z® OV$“pA¡ gNcN R>¡. S>epf¡ bpL$u“y„ âdpZ gNcN r“[ó¾$e hpey  
k„Ly$g Æhõhê$‘“¡ rhL$khp“p¡ dpN® dp¡L$mp¡ L$fu Apàep¡. 

Ar“y„ R>¡. bpL$u fl¡gp¡ Aë‘ âdpZ“p¡ ep“¡ L¡$ 0.037% 
‘©Õhu“p hpsphfZ“u A¡ ¾$di: O L$fZ A„N¡“p  2S>¡V$gp¡ CO  hpey s¡“u lqfsN©l Akf green house 2
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c|õsfip”ue ‘yfphpAp¡ ‘Z dm¡ R>¡ v$fuepdp„ A“¡ “v$u NB. Ap kdeNpmp“¡ snow ball earth A¡hy “pd 
qL$“pf¡ dmsp L¡$V$gpL$ MX$L$p¡dp„ AÖpìe õhê$‘¡ ferric A‘pe¡g R>¡. Ap bpbs“p c|õsfip”u ‘yfphpAp¡ ‘©Õhu 
âL$pf“y„ gp¡M„X$ fl¡g lp¡e R>¡ S>¡ Öpìe õhê$‘“p ferrous“p ‘f“p Sy>v$pSy>v$p rhõspfp¡dp„’u dmu Aph¡g R>¡. AÓ¡ A¡ 
Ap¡qL$kX¡$i“ Üpfp b“¡g lp¡e R>¡. AÖpìe ferric gp¡M„X$ ‘Z S>ZphuA¡ L¡$ Sy>v$p Sy>v$p cyõsf ip”ue eyN 
k„ep¡S>“ A¡ ApS>¡ gp¡M„X$“y„ ANÐe“y„ M“uS> R>¡. (Geological Epochs) “p “pdp¡ S>¡ s¡ rhõspfp¡dp„’u kp¥ 

â’d dmu Aph¡g MX$L$p¡ L¡$ Ahi¡jp¡ ‘f’u ‘pX$hpdp„ D‘fp¡L$s âL$ik„ïg¡jZ“u q¾$ep A“¡ hpsphfZ“p 
Aph¡g R>¡. rldeyN R>hpsp„ S> ̂ fsu ‘f, S>¡“¡ ""‘X$ep ‘pf 

O  -L$fZ“u kp’p¡kp’ âpN¥rslprkL$ ‘©Õhu ‘f A¡L$ eyN“p¡ 2

‘pVy„$'' L$l¡hpe s¡hu ‘fu[õ’rs ’hp ‘pdu. A¡L$ hpf A„s Apìep¡ A“¡ “hp¡ eyN iê$ ’ep¡. Apif¡ 2.‘ AS>b 
bfa“y„ AphfZ R>hpB Åe A¡V$g¡ s¡ ‘f’u dp¡V$p cpN“p hj® (By) ‘|h£ iê$ ’e¡g kdeNpmp A’hp sp¡ L$ë‘“¡ 
kye®âL$pi“y ‘fphs®“ ’hp gpN¡. âp¡V¡$fp¡Tp¡BL$ ‘L$ë‘’ (Proterozoic Eon) L$l¡ R>¡. Ap kde 

L$ë‘ v$fçep“ lhpdp„ Ap¡qL$kS>““y„ âdpZ iê$Aps“p Ap k„Å¡Np¡dp„ hpsphfZ afu lº„apmy iu fus¡ ’ey„ 
gNcN 1V$L$p ’u ify L$fu“¡ lpg“p õsf (21%) ‘f li¡?! Ap A¡L$ blºQrQ®s kdõep R>¡. AÓ¡ b¡ bpbsp¡“p 
‘lp¢Ãey„. c|õsfip”ue Brslpkdp„ lpg“p¡ L$ë‘ r“v$£i L$fu iL$pe. s¡ k„Å¡Np¡dp„ hfkpv$“y„ âdpZ OV$sp„  
(Eon)A¡ ‘Phenerozoic Eon’ Å¡B iL$pe s¡hu Æh MX$L$p¡“y„ ̂ p¡hpZ OV$ey A“¡ s¡ Üpfp L$pb®“ X$pep¡L$kpBX$“y 
k©rô$“p¡ kde L$l¡hpe R>¡. Ap kde L$ë‘dp Æh A¡ L$pbp£“¡V$dp„ ê$‘p„sf ‘Z OV$ey. s¡ L$pfZkf 
âpZuAp¡ õhê$‘¡ v$qfepdp„’u ̂ fsu ‘f Apìep¡. âpZuAp¡dp„ S>hpmpdyMuAp¡dp„’u “uL$msp CO “y„ lhpdp„ âdpZ ^uf¡ 2

QQp‘Qe“y dp¡Vy„$ âdpZ (S>¡dp„ dNS> iqL$s“p¡ D‘ep¡N ^uf¡ h^hp gpÁey„. sp¡ buÆ bpbs A¡ R>¡ L¡$ Plate 

‘Z kpd¡g lp¡e) A¡ Ap kÆhp¡“u rhi¡jsp lsu. s¡“¡ dpV¡$ Tectonic âq¾$epAp¡“p h^hp’u S>hpmpdyMudp„’u 
dp¡V$p âdpZdp„ Ap¡qL$kS>“ hpey“u (ÅfL$ ðk“ê$‘¡) S>ê$f DÐkS>®““y âdpZ ‘Z hÂey„. Vy„$L$dp„ L$luA¡ sp¡, Ap‘Zp 
‘X$hp gpNu. S>fp rhQpfuA¡ L¡$ ApS>“y kyrhL$rks kp¥“p kv$¹cpÁe¡ rldpÃR>pqv$s ‘©Õhu ‘f L$p¡B“¡ L$p¡B fus¡ 
ArsDÐ¾$p„s Æh“ L$p¡“¡ Apcpfu R>¡...?! ‘¡gp„ syÃR> Æh lqfsN©l Akf afu’u ify ’B A“¡ “hu Apip“p¡ k„Qpf 
kpe“p¡b¡L$V$fuep “¡..! ’ep¡. Ap kdN° QQp®dp„ bpühL$pidp„’u Aphsp„ h¥rðL$ 

qL$fZp¡ Cosmic rays, ‘©Õhu“p S>ghpeydp„ iy„ cpN cS>h¡ hÃQ¡ A¡L$ ApX$hps L$fu gBA¡, ANpD L$üy„ s¡d 
R>¡ s¡“p¡ L$p¡B  D‰¡M Ap‘Z¡ L$ep£ “’u.‘©Õhu“u fQ“p“p âpf„c¡ k|e®“y„ s¡S> lpg“u kfMpdZudp„ 

30V$L$p S>¡V$g|„ Ap¡Ry>„ lsy„. s¡d R>sp„ âpf„rcL$ hpsphfZ“y„ D‘fp¡L$s rldeyNdp„’u blpf Apìep ‘R>u“p¡ 
sp‘dp“ sp¡ ‘pZu“y„ âhplu õhê$‘ Åmhu fpM¡s¡ âL$pf“y„ gNcN A¡L$pv$ AbS> hj®“p¡ Npmp¡ OÏ„ Mê$„$ sp¡ 
lsy„. Ap iu fus¡ bÞey„ li¡, s¡ A¡L$ L$p¡eX$p¡$ L¡$ rhfp¡^pcpk R>¡ [õ’fsp“p¡ kde lsp¡ A“¡ s¡“¡ L„$V$pmpS>“L$ Boring 

S>¡“¡ Faint Sun Paradox L$l¡ R>¡. s¡“u kdS|>su A¡ fus¡ Billion L$l¡hpdp„ Aph¡ R>¡. 
Ap‘hpdp Aph¡ R>¡ L¡$ s¡ kde¡ Ap¡qL$kS>“ “lp¡sp¡ ‘f„sy Å¡ L¡$ A¡V$gy„ Mê„$ L¡$, Mpk L$iu D’g-‘p’g hNf“p 
rd’¡“ (CH ) hpey lsp¡. s¡“u (CO  L$fsp„ ‘Z) âbm 4 2 Ap Npmpdp„ blºL$p¡jue Æhp¡ algae fungi, BÐepqv$“p¡ 
lqfsN©l Akf“¡ L$pfZ¡ s¡ kde¡ ‘©Õhu ‘f lº„apmy„ Dv$ch ’ep¡. spS>¡sfdp„ A¡hy ‘Z S>Zpey„ R>¡ L¡$ [õ’fsp 
hpsphfZ flu iL$ey li¡. cep® Ap kde Npmpdp„ h¥rðL$ qL$fZp¡ (Cosmic Days)“„y 

hpsphfZ“p O L$fZ“u hps ‘f ‘pR>p AphuA¡ sp¡ âdpZ L„$BL$ A„i¡ Ap¡Ry>„ füy„ lsy„. ‘©Õhu“p S>ghpey ‘f  2

s¡ apev$pL$pfL$ sp¡ lsy„ S>, ‘Z s¡dp„’u A¡L$ dp¡V$p¡ ‘X$L$pf AhL$pidp„’u Aphsp„ h¥rðL$ qL$fZp¡“u iu Akf lp¡B iL¡$ 
Dcp¡ ‘Z ’ep¡. O “u rd’¡“ kp’¡“u âq¾$ep“¡ gu^¡ lhpdp„ A¡ Sy>v$u QQp®“p¡ rhje R>¡. Ðepf ‘R>u“u hpsp¡ V|„$L$dp„ 2

rd’¡““y„ âdpZ OV$hp gpÁey„, s¡“u lqfsN©l Akf “bmu S>ZphuA¡ sp¡ ‘©Õhu D‘f buÅ ÓZ ’u Qpf rldeyNp¡ 
‘X$u A“¡ ̂ ud¡ ̂ ud¡ L$fsp„ Ofsu ‘f A¡L$ rldeyN (Ice Age) Aphu Nep, S>¡dp„“p¡ A¡L$pv$ sp¡ M|b cpf¡ ‘X$u Åe s¡hp¡ 
Aphu ‘X$ep¡...s¡ A¡V$g¡ ky^u L¡$ Proterozoic Eon“u lsp¡. ‘f„sy kv$cpÁe¡ Ap‘Z¡ s¡dp„’u l¡dM¡d blpf Aphu 
iê$Apsdp„ ‘©Õhu gNcN ^°yh’u ^°yh ky^u bfadp„ Y„$L$pB Nep....!

hj® : 15 Ap¡L$V$p¡.-qX$k¡çbf-2016 A„L$-4km„N A„L$ : 60 11 rhop“hpZurhop“hpZu



hj® : 15 Ap¡L$V$p¡.-qX$k¡çbf-2016 A„L$-4km„N A„L$ : 60 12 rhop“hpZurhop“hpZu

kye® S>¡ qv$ipdp„ DN¡ s¡“¡ ‘|h®, rhê$Ù“u qv$ip ‘ròd. Qp¡L$L$k kde qfaug“p¡ ‘X$R>pep¡ Ap‘Z¡ v$p¡f¡gp¡p hsy®m“¡  
s¡hu S> fus¡ ‘|h® qv$ip sfa S>dZp¡ lp’ A“¡ ‘ròd X$pbp¡ lp’ õ‘i® L$fi¡ Ðep„ dpL®$ L$fp¡ A“¡ s¡“¡ k¡ÞV$fdp„ ‘p¡BÞV$ kp’¡ 
fpMuA¡. Ap‘Ï„ “pL$ S>¡ qv$ipdp„ lp¡e s¡ DÑf A“¡ s¡“u Å¡X$su gpB“ v$p¡fp¡.
rhê$Ù“u qv$ip v$rnZ sfuL¡$ Ap¡mMuA¡ Ap‘Zu ‘pk¡ qv$ip afu ‘pR>u qfaug“¡ v|$f L$fp¡ A“¡ k¡ÞV$f ‘p¡BÞV$ A“¡ 
k|QL$ e„Ó („L„$‘pk) lp¡e sp¡ s¡“u bpSy> N A„qL$s L$f¡gp R>¡X$p¡ S>¡ hsy®m“u rÓÄep gB“¡ hsy®m“u blpf“p cpNdp„ L„$‘pk“u 
qv$ipdp„ lp¡e s¡ DÑf qv$ip s¡ bpL$u“u qv$ipAp¡ s¡“p X$peg dv$v$’u A¡ A“¡ bu tbvy$A¡ A¡“ “pd Ap‘p¡. ‘|„W$p“p 
‘f’u ¿epg Aphu Åe R>¡. Ap DÑf qv$ip ‘©Õhu“p Qy„bL$Ðh dÂetbvy$’u A¡“ tbvy$ sfa“u qv$ip Ap‘Z“¡ dmu s¡ Mfu 
Üpfp dm¡ R>¡. s¡ DÑf qv$ip L$fsp„ ’p¡X$u Sy>v$u bsph¡ R>¡.  DÑf qv$ip R>¡.
ipmpL$ue âep¡Np¡ A“¡ ApL$piv$i®“ dpV¡$ MNp¡mL$ue DÑf 

A¡[¼V$rhV$u
qv$ip ip¡^hu A¡ kp¥’u ANÐe“y„ A“¡ â’d R>¡. sp¡ Ap‘Z¡ 

1. DÑf qv$ip ip¡^L$e„Ó“u dv$v$’u fpÓ¡ ̂ °yh“p¡ spfp¡ ip¡^u 
kp¥ â’d âp¡S>¡L$V$“u iê$Aps kpQu qv$ip ip¡^u“¡ L$fuiy„.

L$pY$p¡.
kp¥ â’d A¡L$ ‘|„W$p“¡ A¡hu k‘pV$ S>du“ ‘f d|L$p¡ L¡$ 2. r“funZ L$fp¡ L¡$ AdyL$ Qp¡L$L$k kde ^pfp¡ L¡$ khpf¡ 

S>ep„ kdN° qv$hk v$frdep“ k|e®âL$pi ‘X$sp¡ lp¡e. Å¡ S>du“ 12 hpÁe¡ A¡L$ ‘R>u A¡L$ qv$hk v$frdep“ ‘X$R>pep“u 
‘f V$pBëk lp¡e sp¡ ‘¡[Þkg A“¡ dpÓ S>du“ lp¡e sp¡ Mugu g„bpBdp„ L$p¡B a¡fapf ’pe R>¡ ?
hX¡$ ‘|„W$p“u Qpf¡e bpSy> ApDV$gpB“  v$p¡fu gp¡. ‘|„W$p“p 
dÂetbvy$ ‘f bp¡g ‘p¡BÞV$ qfaug Ecu Mp¡ku v$p¡. Al] A¡ 
Âep“ fpMhp“y„ R>¡ L¡$ bp¡g‘p¡BÞV$ ‘|„W$p“u bfp¡bf L$pV$M|Zp¡ 
fl¡. S>ê$f ‘X¡$ sp¡ L$p¡Zdp‘L$“u dv$v$ gp¡.

12 hpÁep“u Apk‘pk k|e® âL$pi“¡ L$pfZ¡ Ecu 
qfaug ‘f“p¡ ‘X$R>pep¡ ‘X¡$ R>¡. s¡“p ‘f Qp¡L$kpB‘|h®L$ gpB“ 
v$p¡fp¡ A“¡ s¡ dp‘p¡. lh¡ ‘|„W$p“p k¡ÞV$f ‘p¡BÞV$  A“¡ 
‘X$R>pep“u g„bpB rÓÄep NZu“¡ L„$‘pk“u dv$v$’u hsy®m 
v$p¡fp¡.  bp¡g‘p¡BÞV$ qfaug“¡ afu’u ‘|„W$p“p dÂetbvy$ ‘f Mp¡ku 
v$p¡. lh¡ v$f ‘„v$f rdr“V¡$  qfaug“p¡ ‘X$R>pep¡ S>ep„ lp¡e s¡“p 
R>¡X$pA¡ dpqL¯$N L$fsp ÅAp¡. 12 hpÁep ‘R>u L$p¡B A¡L$ 

dp¡V$p bpü bp¡çbdpfp“p¡ ‘v$p’p£“p¡  kpd“p¡ L$ep£ . Å¡ L¡$ kdp‘“
s¡dp„ Ap‘Z“¡ ‘yóL$m âdpZdp„  ‘pZu ‘Z dþey„ lsy. hpQL$ rdÓp¡, Al] ky^u“p hZ®“dp„ Ap‘Z¡ ‘©Õhu“p 
Æh“u âp’rdL$ ifyAps fp¡dp„QL$ lsu. sp¡ âL$pi S>Þd’u dp„X$u“¡ â’d Qpf AbS> hj® ky^u Aphu ‘lp¢Ãep. 
k„ïg¡jZ“p¡ âpf„c ‘Z “pV$épÐdL$ lsp¡. ‘©Õhu“p Vy„$Ly„$ ‘y“fphs®“ L$fuA¡ sp¡ kp¥fdpmp“p¡ S>Þd L¡$ âpf„c 4.56 
âpf„c“p â’d Qpf AbS> hj®“¡ ‘|h® L¡$çb°ue“ (Pre-AbS> hj® (By) ‘|h£ ’ep¡ NZpe. Ðepfbpv$“p Vy„$L$p 
Cambrian) kde L$l¡ R>¡. S>epf¡ R>¡ëgp 50 L$fp¡X$ hj® (500 Npmpdp„ NW$“ (Accretion) â¾$uep“¡ A„s¡, ep“¡ L¡$ 
My)“p OV$“pAp¡’u cf‘yf fp¡dp„QL$ kde“¡ L¡$çb°ue“ ApS>’u Apif¡ 4.54 AbS> hj® ‘l¡gp ‘©Õhu“p¡  N°l 
kde L$l¡ R>¡.sfuL¡$ Dv$ch ’ep¡. lSy>sp¡  ‘©Õhu b“¡ Ðep„ sp¡ Theia 

“pd“p¡ N°l kd ‘v$p’® A’X$pep¡ A“¡ ‘©Õhu“¡ Q„Ö“p Ap R>¡‰p Npmpdp„ kÆh k©rô$A¡ DÐ¾$p„rs“y S>¡ 
õhê$‘dp„ D‘N°l L¡$ “p“p¡kp’uv$pf dþep¡. Q„Ö“u Jdf f„Nb¡f„Nu h¥rhÂe v$ip®ìey„ R>¡ s¡ sp¡ AÐe„s fkâv$ R>¡.. 
4.53 By NZpe. Ðepfbpv$ ‘©ÕhuA¡ S>Õ’pb„^ “p“p ‘f„sy ApV$g¡’u rhfduA¡!!!      (âNpdu sf„N“p kp¥S>Þe’u) 

b‘p¡f ky^u“p¡ ‘X$R>pep¡ 

b‘p¡f ‘R>u“p¡ ‘X$R>pep¡ 

N

Z

‘¡rkg“u A
Z

u“p ‘X$R>pep“p¡ fõsp¡
‘¡rkg“u A

Z
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kpQu DÑf qv$ip ip¡^hp“u ‘Ùrs ...       ^“„S>e fphg



k„¿epdp„ OV$pX$p¡ L$f¡ R>¡. cu“u dp¡kddp„ ‘yóL$m dpÓpdp„ h^sy„ S>sy„ sp‘dp“ ‘nuAp¡“p Aphpk A“¡ 
Mp¡fpL$ D‘gå^ lp¡e Ðepf¡ s¡ HX$p„ d|L$sp„ lsp„. L$p¡õV$p Aplpf“p ”p¡s dpV¡$ Msfpê$‘ b“u füy„ R>¡. rhrh^ 
fuL$p“p “uQpZhpmp âv$¡idp„ Å¡hp dmsp„ V|$L$“ ‘nu F>syAp¡“p kdedp„ ’sp„ a¡fapf“¡ L$pfZ¡ ‘nuAp¡“¡ 
KQpBhpmp„ ^yçdku S>„Ngp¡ sfa õ’mp„sf L$fu füp„ R>¡. hl¡gu b¡ksu hk„s F>sy dyS>b hs®hy„ ‘X¡$ R>¡. Ap“¡ 
h©np¡ ‘f dpmp¡ L$fhp dpV¡$ s¡ L$h¡V¹$T¡g S>¡hp„ õ’pr“L$ L$pfZ¡ s¡dZ¡ DÑf sfa S>hy„ ‘X$i¡ S>ep„ lÆ bfa li¡ 
‘nuAp¡ kp’¡ õ‘^p® L$fu füp„ R>¡. V|$L$“ HX$p s¡dS> õ’pr“L$ A“¡ Mp¡fpL$ kygc “lu lp¡e. 
‘nuAp¡“p„ “hÅs bÃQp„ S>¡hp Aplpf ‘f “c¡ R>¡. 

i„y ’i¡ lh¡ ?
h^sy„ S>sy„ sp‘dp“ ‘iy ‘nuAp¡“p Æh“ Q¾$“p kdedp„ 

‘nuAp¡ Qp¡½$k âL$pf“p„ lhpdp“, h“õ‘rs rb“S>ê$fu ‘qfhs®“ gphu füy„ R>¡. ‘nuAp¡“p 
A“¡ Aphpk dyS>b V¡$hpe¡gp„ lp¡e R>¡. sp‘dp““p h^hp õ’mp„sf“p¡ kde, õ’mp„sf“y„ õ’m A“¡ âS>““Q¾$dp„ 
kp’¡ ‘nuAp¡ W„$X$p âv$¡ip¡ sfa õ’mp„sf L$fu füp„ R>¡. DÑf ‘Z bv$gpsp lhpdp“ kp’¡ A“yL|$m ’hp dpV¡$ ‘qfhs®“ 
Ad¡qfL$“ hp¡åg®f A“¡ kp¡“¡fu ‘p„Mhpmp„ hp¡åg®f S>¡hp„ ’B füy„ R>¡. hk„s F>sydp„ fl¡sp KQp sp‘dp““¡ L$pfZ¡ 
‘nuAp¡ DÑf sfa õ’mp„sf L$fu füp„ R>¡. r“hpk bv$gu “ hp¡V$fapDg S>¡hp ‘nuAp¡“y„ âS>““ õ’p“ kyL$pB füy„ R>¡.
iL$“pfp„ ‘nuAp¡ dpV¡$ gyá ’hp“y„ dp¡Vy„$ Å¡Md R>¡. S>¡d L¡$, 

‘nuAp¡“y„ L$v$ k„L$p¡QpB füy„ R>¡v$rnZ ‘|h® Ad¡qfL$p“y„ gpg L$gNuhpmy„ g½$X$Mp¡v$ ‘|Z® 
dp“hpdp„ “ Aph¡, ‘Z kpQy„ R>¡. Ap¡õV²¡$rge“ rhL$kus ‘pB““p S>„Ngdp„ S> fl¡ R>¡, buS>¡ L$ep„e “l]. 

“¡i“g eyr“hrk®V$u Üpfp L$fhpdp„ Aph¡gp A¡L$ Aæepk  s¡“p¡ r“hpk “hp rhõspf ky^u rhõsfu iL¡$ A¡d “’u, s¡“¡ 
A“ykpf v$rnZ‘|h® Ap¡õV²$p¡rgepdp„ ‘nuAp¡ s¡d“p L$v$ L$pfZ¡ Ap ‘nu“y„ A[õsÒh Å¡Mddp„ R>¡.
L$fsp„ 24 V$L$p “p“p„ ’B Nep„ lsp„. Ap ‘nuAp¡“p L$v$“¡ 

(ÅZhp S>¡hy„ : fuÁX$ àgp¡hf (rhgpesu TuZu 
çeyTueddp„ dyL¡$gp Ap¡õV²¡$rge“ ‘nuAp¡“p “d|“p kp’¡ 

V$uV$p¡X$u) S>¡hp„ L$pv$hdp„ Qpg“pfp„ ‘nuAp¡ riepmp¡ rb°V$““p 
kfMphhpdp„ Apìe„y lsy„.s¡d“p L$v$dp„ ’e¡gp„ Ap 

‘ròd qL$“pf¡ Npmsp lsp, ‘Z lh¡ s¡ riepmpdp„ 
‘qfhs®““¡ lhpdp““p ‘qfhs®“ kp’¡ kp„L$mhpdp„ Aph¡ 

rb°V$““p ‘|h® qL$“pf¡ S> fl¡ R>¡. A¡L$ Aæepk dyS>b 80 V$L$p 
R>¡, L$pfZ L¡$ Ap S> kv$u v$frdep“ Ap¡õV²¡$rgep“„y kf¡fpi 

L$fsp h^y ‘nuAp¡ ’p¡X$p¡ kde sp¡ DóZ L$qV$b„^ ‘f Npm¡ 
0v$¥r“L$ sp‘dp“ 0.7  k¡. S>¡V$gy„ h^sy„ füy„ R>¡. Aæepk“y„ 

S> R>¡.)
spfZ A¡ “uL$þey„ lsy„ L¡$ ‘nuAp¡“y„ L$v$ “p“y„ ’B füy„ R>¡, 

bv$gpsu hs®Z|L$ L$pfZ L¡$ “p“y„ ifuf dp¡V$p ifuf L$fsp„ Nfdu“¡ h^y TX$‘’u 
‘nuAp¡“u bv$gpsu hs®Z„|L$ dpV¡$ sp‘dp“dp„ h©[Ù blpf a¢L$u iL¡$ R>¡.

S>hpbv$pf R>¡. MX$L$pm ‘h®sp¡dp„ fl¡sy„ fp¡rb“ ‘nu hk„s 
gyyàs ’hp“p Å¡Md“p¡ kpd“p¡

F>sydp„ ‘l¡gp„ L$fsp„ b¡ kápl hl¡gp„ HX$p d|L¡$ R>¡. ’p¡X$p 
bv$gpsp lhpdp“ kp’¡ A“yL|$g“ kp^hp dpV¡$ 

hfkp¡ ANpD s¡ Apd L$fsy„ “ lsy„. s¡“p„ bÃQp„Ap¡ dpV¡$ 
L¡$V$gp„L$ ‘nuAp¡ ‘p¡sp“p¡ Aphpk bv$gu füp„ R>¡. 

L$uX$pAp¡ A“¡ AÞe Mp¡fpL$ lÆ D‘gå^ bÞep¡ lp¡sp¡ “’u. 
‘p¡sp“p¡ r“hpk bv$gu “ iL¡$ A¡hp„ ‘nuAp¡ ‘f gyá ’B 

rb°V$“dp„“p OZp ‘nu“u âÅrsAp¡A¡ r“^p®qfs kde 
S>hp“y„ Å¡Md R>¡. ApL$j®L$ c|fu L$gNuhpmy„ rhrh^f„Nu 

L$fsp„ hl¡gp„ HX$p„ d|L$hp dp„X$ép„ R>¡.
a¡fuf¡“ ‘¡kfpB“ A“¡ ‘umu ‘y„R>X$uhpm| ’p¡“®bug S>¡hp 

DóZL$qV$b„^“p ‘nuAp¡ ‘nuAp¡ ‘f Aphy„ Å¡Md R>¡. bv$gpsu hfkpv$u sfpl“¡ 
DóZL$qV$b„^“p ‘nuAp¡ lhpdp“ ‘qfhs®“ âÐe¡ h^y L$pfZ¡ ApqäL$p A“¡ A¡riepdp„ bv$pdu Nê$X$“u hõsu 
Å¡MdN°õs R>¡. vy$óL$pm A“¡ Ar“erds k|L$u dp¡kd s¡d“u OV$u flu R>¡. 

hj® : 15 Ap¡L$V$p¡.-qX$k¡çbf-2016 A„L$-4km„N A„L$ : 60 13 rhop“hpZurhop“hpZu

(kp¥S>Þe : 
Ágp¡bg hp¡rd¯N A“¡ S>¥h rhrh^sp)h^sp S>sp sp‘dp““u ‘nuAp¡ ‘f ‘X$su Akf 



hj® : 15 Ap¡L$V$p¡.-qX$k¡çbf-2016 A„L$-4km„N A„L$ : 60 14 rhop“hpZurhop“hpZu

cyfu ‘p„Mhpmy„ V$ug, N¡X$hp¡g, L¡$Þhpkb¡L$, fX$u A“¡ hp¡V$f apDg
DÑfue ‘u“V¡$Bg S>¡hp„ ‘nuAp¡ OV$u füp„ R>¡. (ÅZhp Ágp¡bg hp¡rd¯N“u N„cuf Akf hp¡V$fapDg“¡ ’B 
S>¡hy„) rhðcfdp„ ‘au“ ag¡S>guN“p A‘|fsp rhL$pk dpV¡$ R>¡. s¡d“p Aphpk, Aplpf“p ”p¡s A“¡ õ’mp„f“p„ 
h^sy„ S>sy„ sp‘dp“ S>hpbv$pf R>¡. HÁg¡ÞX$“p Qua Q¡a kdeQ¾$ bv$gpB füp„ R>¡. DÑf Ad¡qfL$pdp„ N°¡V$ àg¡BÞk 
S>¡hp epephf ‘nuA¡ v$rnZdp„ õ’mp„sf L$fhp“y„ b„^ L$fu dp„“p¡ ^ â¡Bfu ‘p¡V$lp¡g âv$¡i kp¥’u dlÐh“p DR>¡f 
v$u^y„ R>¡ A“¡ lh¡ s¡ ApMy„ hfk ‘p¡sp“p v$¡idp„ S> fl¡ R>¡. rhõspfdp„“p¡ A¡L$ R>¡. gp„bu Qpgsu k|L$u dp¡kd A“¡ 

vy$óL$pm“¡ gB“¡ Ap âv$¡i lh¡ kyL$pB füp¡ R>¡. bsL$, d¡gX®$, 

PARTS OF A BIRD

There are so many birds all around us. They are of different species, sizes, 
colors and with different sounds too. Let us learn about different parts of a birds. 
Now, next time you see a bird, do recongnize it’s parts.

Crown

Beak/Bill

nape

back
tertials

secondaries

primaries
rump

upper tail coverts

upper tail
covertsthigh

tail

wing coverts

throat

scapulars

breast

side

belly

leading
edge of

wing

trailing
edge of

wing

wing
linings

secondaries

primaries

lores
upper

lower
mandible

mandible

median
crown
stripe

eyebrow

(supercilium)

eyeline

nape

side of
neck

ear patch
(auriculars)

chin

throat

whisker marks
(malar stipes)

eye-ring crown stripe
wingtip



iy„ f¡[ÞX$ef õg¡S> M¢Q¡ R>¡ ?  ius kdyqÖe âpZuAp¡
f¡[ÞX$ef kp¥’u gp„bp kde’u ‘pmhpdp„ 

L$ep âpZuAp¡ ApL$®$qV$L$ L$$¡ DÑf ̂ hy°  âv$i¡  ‘f fl ¡R> ¡  ?
Aphsp ‘pgsy„ âpZuAp¡dp„“y A¡L$ R>¡. kpBqbfuep“p 

DÒpf ̂ °yh âv$¡idp„ lhpdp“ A¡V$g„y„ >Æhg¡Z fus¡ W$„$X$y$ gp¡L$p¡ õg¡S> M„¡Qhp A“¡ khpfu dpV$¡$ 7000 ’u h^y 
b“¡ R>¡ L$¡$ s¡“u L$ë‘“p L$fhu dyíL$¡$g R>¡ L$¡$ Ðep„ L$p¡B kÆhp¡ L$¡$d kde ‘l¡gp„ s¡Ap¡“p¡ D‘ep¡N L$fsp lsp.
Æhu iL$¡$ R>¡. R>sp„ ‘Z Apòe®S>“L k„¿epdp„ Æhp¡ Ðep„ 

‘pB“ dpqV$®$Þk ‘pB“dp„ fl¡ R>¡ ? hkhpV$ L$f¡ R>¡. kug A“¡ ìl¡g krls“p„ $kdyÖdp„ ApL$®qV$L$ 
V$“® S>¡hp lhpdp„; A“¡ ^°yhue f]R> ApL®$qV$L$ qiepm A“¡ ‘pB“ dpqV$®$Þk qhk¡ëk S>¡hp “p“p >Æhp¡ R>¡ 
ApL®$qV$L$ kkgpAp¡ S>du“ ‘f hkhpV$ L$f¡ R>¡.s¡Ap¡ Mf¡Mf sp¡ ‘pB““p h©np¡dp„ fl¡sp “’u ‘f„sy 

s¡Ap¡ Aqs Q‘m QY$pZ L$f“pfpAp¡ R>¡. h©n L$ey„ ‘nu L$epf¡e k|ep®õs “’u Å¡sy„ ?
‘f qMkL$p¡guAp¡“¡ ‘L$X$u iL$¡$ s¡hp blº ’p¡X$p 

ApL®$qV$L V$“® dpÓ D“pmp v$frdep“ S> S>epf¡ k|e® L$epf¡e 
riL$pfuAp¡dp„“p A¡L$ R>¡.

k„‘|Z®‘Z¡ Ap’dsp¡ “’u Ðepf¡ S> DÑf ^°yh âv$¡i Mps¡ fl¡ 
R>¡. D“pmp“p A„s¡ s¡Ap¡ ‘©Õhu“p buÅ R>¡X$¡$ D“pmp“¡ S>„Ng âv$¡i“p X$pL$y$ iy„ R>¡ ?
d¡mhhp AL$ë‘“ue 20,000 qL$.du.“y lhpB DÍ$e“ L$fu“¡ DÑf Ad¡qfL$p“p„ S>„Ngp¡“p„ f¡L$y$“ s¡“p ka¡v$ 
s¡Ap¡ A¡ÞV$pL$®$qV$L$pdp„ Åe R>¡. A“¡ Ðep„ ‘Z qv$hk“p¡ âL$pi Ql¡fp ‘f“p qhqiô$ L$pmu Ap„M“p dyMp¡V$p“¡ L$pfZ¡ A¡L$ 
drl“pAp¡ ky^u Ap’çep hNf fl¡ R>¡.X$pyL$y$ S>¡hp v$¡Mpe R>¡. A¡ S> fus¡ s¡“u dp¡V$u, NyÃR>pv$pf 

ka¡v$ A“¡ L$pmp Nf„N“p ‘V$phpmu qhqiô$ ‘|„R>X$u R>¡. õ“p¡iyT kkgp“¡ s¡“y„ “pd L$¡$hu fus¡ dþey„ R>¡ ?

õ“p¡iyT kkgy„ riepmpdp„ bfa kp’¡ ka¡v$ ’B Åe âï“p¡sfu 
R>¡. s¡“y “pdL$fZ s¡“p qhipm ‘N ‘f’u ‘X$ey R>¡ S>¡ dy©v$y$ 

1. fqiepdp„ ‘pB“ dpV$¡$£$““¡ L$ep “pd¡ Ap¡mMhpdp„ bfa kp’¡ kfmsp’u S>L$X$pB S>B“¡ bfa“p iyT“u S>¡d
Aph¡ R>¡? hs¡£ R>¡. A„NyW$pAp¡ hÃQ¡ gp„bp hpm h^¡ R>¡. b„“¡ A„NyW$pAp¡ 

2.  f¡qÞX$ef A“¡ L$¡$qfbp¡D hÃQ¡ iy„ saphs R>¡ ? bfadp„ My„‘u S>sp AV$L$ph¡ R>¡ A“¡ kkgp“p ‘N“¡ Nfd
3. AL¡ $ buhf“p Of“ ¡ L$ep “pd ¡Apm¡ Mhpdp „Aph ¡ R> ¡ ? fpM¡ R>¡.
4. L$ep âpZudp„ kp¥’u dp¡V$p tiNX$pAp¡ lp¡e R>¡ ?

kug dpR>gu R>¡ L$¡$ kõs“ âpZu R>¡ ?
5. ka¡v$ip f]R> ̂ p¡my„ ip dpV$¡$ lp¡e R>¡ ?

s¡d“p¡ kyìeh[õ’s dpR>gu S>¡hp¡ ApL$pf lp¡hp R>sp 
6. A¡L$ d|T A“¡ kpbf hÃQ¡ iy„ saphs lp¡e R>¡ ? kug Nfd gp¡luhpmy kõs“ âpZu R>¡. AÞe kõs“ 
7. gpe“L$k iy„ R>¡ ? âpZuAp¡“u dpaL$ s¡Ap¡ bpmL$p¡ ^fph¡ R>¡. A“¡ s¡d“u 
8. hfyAp¡ Mf¡Mf Q„Ö sfa qL$qL$epfuAp¡ L$f¡ R>¡ ? dpsp“p v$y$^ ‘f “c¡ R>¡.

S>hpbp¡ : (1) k¡bg (2) L$p¡B “lu; L$¡$fubp¡ A¡ kug L$¡$hu fus¡ lº„a Åmhu fpM¡ R>¡ ?
f¡qÞX$ef“y„ DÐÑf Ad¡qfL$“ “pd R>¡ (3) gp¡S>  (4) dyT S>du“ ‘f kõs“ âpZu ‘p¡sp“¡ Nfd fpMhp ÅX$p 
(5) s¡dp„ L$pmp hÃQ¡ fpMp¡X$u hpm lp¡e R>¡. (6) L$p¡B afdp akpe¡gp lhp ‘f Ap^pf fpM¡ R>¡ ‘f„sy ‘pZudp„ Apd 
“lu„; dyT A¡ kpbf“y„ DÑf Ad¡qfL$“ “pd R>¡  (7) A¡L$ ’B “ iL$¡$. kugaf“y ‘psm„y õsf ^fph¡ R>¡ ‘f„sy s¡Ap¡ s¡“p 
“p“u S>„Ngu rbgpX$u (8) “p, ‘f„sy s¡Ap¡ bpL$u“pAp¡ bv$g¡ s¡Ap¡“u QpdX$u l¡W$m 10 k¡du ÅXy„$ Qfbu eyL$s õsf 
kp’¡ hpsQus L$fhp dpV$¡$ fpÓ¡ qL$qL$epfuAp¡ L$f¡ R>¡. ^fph¡ R>¡.

ius h“ s’p ius kdyqÜe âpZuAp¡
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Ap‘Z¡ kp¥ ÅZu R>uA¡ L¡$ cpf¡ hjp® ‘R>u “v$uAp¡ lgphu s¡ kde “p¢^u gp¡. lh¡ bpmL$p¡“¡ Ahgp¡L$“ L$fhp v$p¡ 
X$lp¡mp ‘pZu’u Ecfpe R>¡. S>¡ S>du“dp„’u “v$u hl¡ R>¡ s¡ L¡$ b¡dp„’u L$ep àepgp“y„ ‘pZu S>gvu õhÃR> ’pe R>¡ A¡V$g¡ L¡$ 
dpV$u“p¡ f„N hfkpv$“y„ ‘pZu ‘L$X¡$ R>¡. Qp¡dpkdp„ Of“p b„“¡ àepgpdp„ L¡$V$gu TX$‘’u ^|m“p fS>L$Zp¡ “uQ¡ b¡k¡ R>¡ 
“mdp„ ‘Z OZuhpf Aphy„ X$lp¡m|„ ‘pZu Aph¡ R>¡ “m“y„ Aphy„ s¡ Ap‘Z¡ Å¡hp“y„ R>¡. s¡Ap¡ Å¡i¡ L¡$ lSy> ‘Z b„“¡ àepgpdp„ 
‘pZu ku^y„ S> ‘uhy„ Apfp¡Áe dpV¡$ lpr“L$pfL$ R>¡. ‘pZu“y„ ^|m“p fS>L$Zp¡ Apd’u s¡d O|du füp R>¡. ‘f„sy S>¡dp„ aV$L$X$u 
X$lp¡mp‘Ï„ vy$f L$fhp“u kpv$u fus s¡“¡ bpfuL$ L$‘X$p’u Npmu a¡fhu R>¡ s¡ àepgpdp„ fS>L$Zp¡ Apd’u s¡d O|du füp R>¡. 
g¡hp“u R>¡. OZuhpf “m“¡ S> Aphy„ NmÏ„ bp„^u v$¡hpe R>¡. âep¡N“p¡ ANÐe“p¡ cpN A¡ b„“¡ àegpdp„ b“su Ap 
s¡ R>sp„ ‘Z ‘pZudp„ L$pv$h fl¡ sp¡ s¡“¡ ’p¡X$p¡ ked W$fhp OV$“p“p¡ saphs “p¢^hp“y„ L$pe® R>¡ bpmL$p¡“¡ S>Zpe R>¡ L¡$ 
v$BA¡ R>uA¡. ’p¡X$uhpfdp„ L$pv$h“p L$Z “uQ¡ b¡ku S>sp„ L$p¡B A¡L$ àepgpdp“y„ ‘pZu  âdpZdp„ OÏ„ õhÃR> b“u 
D‘f“y„ õhÃR> S>m spfhu g¡hpe R>¡. X$p¡m“p fS>L$Zp¡ Ney„ R>¡. Ðepf¡ s¡“p¡ kde “p¢^u g¡hp¡. Ap fus¡ aV$L$X$uhpmp 
S>gv$uW$f¡ s¡ dpV¡$ ‘pZudp„ L¡$V$guL$ hpf aV$L$X$u“p¡ Vy$L$X$p¡ “pMu àepgp dpV¡$ A“¡ buÅ àepgp dpV¡$ A¡d b¡ Ahgp¡L$“p¡ 
‘pZu lgphpe R>¡. “m “ lp¡e Ðep„ Ap ‘Ùrs Mpk dmi¡.
D‘ep¡Nu ’pe R>¡. OZp„ NpdX$p„dp„ bpSy>“u “v$udp„’u bpmL$p¡ ‘l¡gu hMs¡ b„“¡ àepgpdp„“p fS>L$Zp¡“u 
‘pZuAph¡ R>¡. fp¡S>bfp¡S>“p„ L$pddp„ OÏ„ ‘pZu h‘fpe R>¡. Nrs“p¡ saphs ‘pfMu “ iL¡$ sp¡ ‘pZu“¡ afu lgphp¡ A“¡ 
ApV$gy„„ b^y„ ‘pZu Npm¡ L$p¡Z ! Aph¡ hMs¡ aV$L$X$u“p¡ A¡L$pv$ s¡d“¡ afu Ahgp¡L$“ L$fhp v$p¡. aV$L$X$u a¡fh¡gp àepgp“y„ 
Vy$L$X$p¡ M|b D‘ep¡Nu ’B ‘X¡$ R>¡. L$epf¡L$ aV$L$X$u“p¡ c|L$p¡ L$fu“¡ ‘pZu ^ym W$fu“¡ õhÃR> ’pe Ðepf¡ s¡“¡ ^uf¡’u r“spfu gp¡ 
L$‘X$pdp„ bp„^u s¡ L$p¡’mu ‘pZudp„ a¡fhpe R>¡ A’hp sp¡ b^p„ A“¡ ‘l¡gp“p L$pv$rhep ‘pZu s’p lh¡ dm¡gp ‘pZu“u 
hpkZp¡dp„ L¡$V$guL$ aV$L$X$u“p¡ c|L$p¡ ku^p¡ “pMu v$¡hpe R>¡. kfMpdZu L$fu bpmL$p¡“¡ s¡“p¡ saphs õ‘ô$ kdÅhp¡.
Ap’u fS>L$Zp¡ TX$‘’u “uQ¡ b¡kuS>B ‘pZu ‘uhp gpeL$ aV$L$X$u“y„ L$pe® : Ap âep¡Ndp„ aV$L$X$u“y„ L$pe® iy„ 
b“phu iL$pe R>¡. v$f hMs¡ ’p¡X$p âdpZdp„ S> aV$L$X$u R>¡? aV$L$X$u a¡fh¡gp àepgpdp„ ^|m L¡$d W$f¡ R>¡ ? aV$L$X$udp„ 
h‘fpe R>¡ S>¡’u s¡“p¡ õhpv$ ‘pZudp„ Aphu S>sp¡ “’u. A¡ëeyrdr“ed ^psy R>¡. aV$L$X$u“¡ ‘pZudp„ a¡fhpe R¡  

aV$L$X$u ‘pZu“¡ õhÃR> L$fhpdp„ dv$v$ L$f¡ R>¡. ‘f„sy Ðepf¡ A¡ëeyrdr“ed“p Ape“p¡ (O“ huS>cpf ^fphsp 
s¡dp„’u ‘pZudp„“p  S>„sy sp¡ dfsp “’u. s¡ dpV¡$ sp¡ ‘pZu ‘fdpÏ„) ‘pZudp„ R|>V$p ‘X¡$ R>¡. Ap Ape“p¡ ‘pZu“p 
DL$pmhy„ ‘X¡$; ‘f„sy DL$pm¡gp ‘pZudp„ ‘Z df¡gp„ S>„sy sp¡ AÏAp¡ kp’¡ âq¾$ep L$fu Ny„v$f S>¡hp¡ A¡L$ QuL$Zp¡ ‘v$p’®  
lp¡e R>¡ S>¡ ‘u^¡gp ‘pZu kp’¡ Ap‘Zp ifufdp„ Åe R>¡. fQ¡ R>¡. Ap ‘v$p’®“p ‘pZudp„ ’e¡gp L$Zp¡ ^ym“p 
Ap“p’u L$p¡B “yL$kp“ ’sy„ “’u. ApS>L$pg ‘pZu iyÙ L$fhp fS>L$Zp¡“¡ Qp¢V$u Åe R>¡. Ap L$pfZ¡ ^|m“p Ap fS>L$Zp¡ 
dpV¡$ s¡dp„ L$gp¡qf“ hpey ‘Z c¡mhpe R>¡. Npd s’p il¡fp¡dp„ buÅ fS>L$Zp¡ L$fsp cpf¡ b“u TX$‘’u srme¡ b¡khp 
L$gp¡fp¡S>“ “pd¡ Ap¡mMpsu L$gp¡qf“ S>m“u iuiuAp¡ dm¡ gpN¡ R>¡.
R>¡.  s¡“p„ ’p¡X$p V$u‘p„ ‘pZudp„ c¡mhsp„ ‘pZu ‘uhpgpeL$ ‘f„sy Ap Mygpkpdp„ fl¡gy„ A“ydp“ S>fp rhQpfu 
b“u Åe R>¡. aV$L$u“¡ L$pfZ¡ X$p¡m“p fS>L$Zp¡ L¡$d S>gv$u “uQ¡ gBA¡. Ap‘Z¡ A¡d ^pfu gu^y„ L¡$ lmhp ‘v$p’® L$fsp cpf¡ 
b¡k¡ R>¡ s¡ Ap‘Z¡ âep¡N“¡ A„s¡ rhQpfuiy„. ‘v$p’® TX$‘’u “uQ¡ ‘X¡$ R>¡; ‘f„sy A¡L$ lmhp¡ s’p buS>p¡ 

âep¡N : b¡ àepgpdp„  gNcN A¡L$kfMp âdpZdp„  cpf¡ A¡d b¡ v$X$p gB s¡d“¡ A¡L$ kp’¡ A¡L$kfMu 
‘pZu cfp¡. v$f¡L$dp„ ’p¡X$u ^|m L¡$ L$pv$h “p’u lgphu “pMp¡. KQpBA¡’u ‘X$sp d|L$ip¡sp¡ S>Zpi¡ L¡$ b„“¡ kp’¡ S> S>du“ 
hN®“p A¡L$ b¡ bpmL$p¡“¡ bp¡gphu s¡d“¡ L$pmÆ’u Ahgp¡L$“ ‘f ‘X¡$ R>¡. N¡gurgep¡A¡ Apif¡ 300 hj® ‘l¡gp„ L$f¡gp¡ 
L$fhp L$lp¡. àepgpAp¡ ‘f V$p¡Q®’u AS>hpmy„ ‘pX$u ‘R>u rh¿eps âep¡N L$v$pQ sd“¡ epv$ Aphi¡ s¡Z¡ Sy>v$p Sy>v$p 
AprNep L$pQ (brlNp£m L$pQ) hX¡$ Ahgp¡L$“ L$fpe sp¡ hS>““p b¡ ‘Õ’f gB s¡d“¡  A¡L$ rd“pfp“u V$p¡Q ‘f’u 
L$v$pQ h^y A“yLy$m ’i¡ ^ym“p fS>L$Zp¡ b^u qv$ipAp¡dp„ ‘X$sp dyL$u bsph¡gy„ L¡$ b„“¡ kp’¡ S> “uQ¡ Aph¡ R>¡ ! Aphp„ 
Apd’u s¡d O|dsp S>Zpi¡. L$¡$V$gpL$ fS>L$Zp¡ ^ud¡ ^ud¡ Ahgp¡L$“p¡’u S>Zpe R>¡ L¡$ cpf¡ A’hp lmhp b^p S>  
sqrmep sfa S>sp ‘Z v$¡Mpi¡. lh¡ A¡L$ àepgp“p ‘pZu“¡ ‘v$p’p£ A¡L$kfMu TX$‘’u S> “uQ¡ ‘X¡$ R>¡. aV$L$X$u rdrîs 
A¡L$ aV$L$X$u“p V$y$L$X$p hX$¡$ ^uf¡ ^uf¡ lgphp¡ A’hp s¡dp„ ‘pZudp„ ^|m“p fS>L$Zp¡ S>gv$u “uQ¡ b¡k¡ R>¡ s¡ OV$“p 
aV$LX$u“p¡ ’p¡X$p¡ cyL$p¡ “pMp¡. b„“¡ àepgpAp¡“y„ ‘pZu Å¡f’u kdÅhhp“p¡ âk„N Aph¡ Ðepf¡ Ap‘Z¡ Ap“p’u Aphu 

Qpgp¡ âep¡N kdÆA¡-X$lp¡my„ ‘pZu A“¡ aV$L$X$u

(A“yk„^p“ ‘p“ “„. 18)

 ...       ‘„L$S> Å¡ju
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hlu “uL$m¡ Ðepf¡ Ap‘Z“¡ Ly$hp¡ dm¡ R>¡. L$p¡B‘Z L|$hpdp„ 1.    riepmpdp„ ‘Z Ly$hp“y„ ‘pZu lŸ„apmy L¡$d fl¡ R>¡?
‘pZu“y„ õsf S>du“’u sp¡ OÏ “uQy lp¡e R>¡ s¡’u “v$u L¡$ L¡$V$gp„L$ Ahgp¡L$“p¡’u iê$ L$fuA¡. sd¡ ÅZp¡ R>p¡ L¡$ 
smph ‘f S>¡ kfmsp’u lhp hlu iL¡$ s¡¡hu kfmsp’u My‰p hpkZdp„ fpM¡gy„ ‘pZu ^ud¡ ^ud¡ hfpmdp„ ê$‘p„sf 
Ly$hp“p ‘pZu“u k‘pV$u ‘f hlu iL$su “’u. Ap’u ‘pdsy„ Åe R>¡.  hpkZdp„ h^¡gy„ ‘pZu W„Xy$ ‘X¡$ R>¡. hmu 
A¡L$hpf Ly$hp“p ‘pZu“u k‘pV$u lhp“¡ Nfdu Ap‘u v$¡ ‘pZu“u k‘pV$u rhi¡j lp¡e (s¡“¡ ‘lp¡mp hpkZdp„ fp¿ey„ 
A¡V$g¡ W$pfZ“u âq¾$ep hmu^udu ‘X¡$ R>¡. rhi¡j W$pfZ dpV¡$ lp¡e) sp¡ ‘pZu TX$‘’u bpó‘uL©$s ’B TX$‘’u W$f¡ R>¡. sd¡ 
Ap Nfd lhp“¡ õ’p“¡ W„$X$u lhpA¡ Aphhp“y„ fl¡ R>¡. Ap’u A¡ ‘Z Å¡ey„ li¡ L¡$ gp¡V$pdp„ fpM¡gy„ ‘pZu k|e® âL$pidp„ Nfd  
S> riepmpdp„ “v$u L¡$ smph“p ‘pZu L$fsp Ly$hp“„y ‘pZu ’pe R>¡. S>epf¡ gp¡V$p¡ bfa“u hÃQ¡ dyL$sp„ s¡ W„$Xy$ ‘X$u 
lŸ„apmy S>Zpe R>¡.Åe R>¡. lh¡ Ly$hpdp„ iy„ ’pe R>¡ ? Ðep„ sp¡ bpó‘uch“ dpV¡$ 

D“pmpdp„ hmu D‘f“u Nfd lhp Üpfp ‘pZu“u s’p W$fu S>hp dpV¡$ dp¡V$u k‘pV$u dm¡ R>¡. riepmpdp„ Ap 
D‘f“u k‘pV$u Nfd ’pe R>¡. ‘f„sy Ap ‘Z Oudu  ‘Ùrs ‘pZu D‘f“u W„$X$u lhp“p k„‘L®$dp„ lp¡e R>¡ R>sp„ Ap ‘pZu 
S> R>¡. Ap’u L$p¡BL$ Nfd b‘p¡f¡ KX$p Ly$hpdp„’u ‘pZu lº„apmy„ L¡$d S>Zpe R>¡ ?
k]Qu“¡ ‘uip¡ sp¡ s¡“u W„$X$L$ spÅ ’B S>ip¡.sd¡ c|Np¡mdp„ iuMu Nep lip¡ L¡$ qv$hk¡ S>du“ 
2. Nfd ‘pZu“p Tfp dpÓ AdLy $ S>NpA ¡ S> L$¡d ‘pZu L$fsp TX$‘’u Nfd ’pe R>¡ A“¡ fpÓ¡ ‘pZu L$fsp„ 

S>ëv$u W$fu Åe R>¡. kpdpÞe r“ed A¡hp¡ R>¡ L¡$ L$p¡B ‘v$p’® lpe¡  R> ¡ ?
TX$‘’u Nfd ’pe sp¡ s¡ TX$‘’u W$fu ‘Z Åe R>¡. S>¡ ‘l¡gp„ sp¡ A¡ rhQpfuA¡ L¡$ Tfp L¡$hu fus¡ DÐ‘ß ’pe 
‘v$p’®“¡ Nfd ’sp hpf gpN¡  s¡“¡ W$fsp„ ‘Z kde Åe R>¡. R>¡. S>du“ ‘f ‘X$sp hfkpv$“p¡ Apif¡ ÓuÅ¡ cpN v$qfepdp„ 

‘pZu A¡hp¡ ‘v$p’® R>¡ S>¡ W„$X$p¡ ‘Z ^ud¡ ‘X¡$ R>¡ A“¡ hlu Åe R>¡. bpL$u“y„ ‘pZu S>du“dp„ ip¡jpB“¡ “uQ¡“p 
Nfd ‘Z ^ud¡ ’pe R>¡. riepmpdp„ ApSy>bpSy>“u lhp W„$X$u MX$L$pm srmep“¡ dm¡ R>¡. “uQ¡“p Ap ‘Õ’fp¡ rR>Öpmy lp¡e 
lp¡hp’u Ly$hp“y„ ‘pZu s¡“¡ Nfdu Ap‘¡ R>¡ ‘f„sy s¡ OZy„ ^ud¡ sp¡ s¡Ap¡ ‘pZu“¡ Q|k¡ R>¡ A“¡ ‘pZu h^y A„v$f Esf¡¡ R>¡. 
W„$Xy$ ‘X$sy„ lp¡hp’u DóZspdp“ ̂ ud¡ ̂ ud¡ S> OV¡$ R>¡. AQp“L$ “uQ¡ Esfsy„ Ap ‘pZu R>¡hV¡$ N°¡“pBV$ S>¡hp “L$L$f ‘Õ’fp¡“¡ 
OV$u S>s„y “’u.  Ly$hp“y„ ‘pZu ^ud¡  W„$Xy$ ‘X$hp“y„ buSy>„ ‘Z dmu iL¡$. N°¡“pBV$ rR>Öpmy “’u lp¡sp¡. ‘f„sy s¡dp„ OZu 
A¡L$ L$pfZ R>¡ L|$hp“u k‘pV$u ‘f D‘f lhp fl¡gu R>¡. S>NpA¡ rsfpX$p¡ lp¡e R>¡. Aphu rsfpX$p¡dp„’u ‘Z ‘pZu 
riepmpdp„ Ap lhp W„$X$u ‘X¡$ R>¡. Ap’u ‘pZu“u k‘pV$u s¡“¡ A„v$f Esfu“¡ R>¡hV¡$ k„‘|Z® “L$L$f ‘Õ’fp¡“¡ dm¡ R>¡
Nfdu Ap‘u v$B W„$X$u ‘pX¡$ R>¡. ‘f„sy “uQ¡“p ‘pZu L$fsp„ Ap S>ep„ s¡“u dykpafu AV$L$u Åe R>¡. Apd rR>Öp¡ s’p 
W„$Xy„$ ‘pZu h^y O“sp ̂ fph¡ R>¡ s¡’u s¡ “uQ¡ X|$bu s¡“u S>NpA¡ rsfpX$p¡dp„ cfpe¡gp ‘pZu Üpfp cysmdp„ ‘pZu“p¡ S>Õ’p¡ 
“hy, smuep“y„  Ap¡Ry>„ W„$Xy„$ ‘pZu D‘f Aph¡ R>¡. A¡ ‘pZu ‘Z c¡Np¡ ’pe R>¡.
W„$Xy„$ ‘X$u “uQ¡ Åe R>¡ A“¡ “uQ¡’u h^y lº„apmy„ ‘pZu D‘f c|sm“p„ Ap ‘pZu“u D‘f“u k‘pV$u X$p¡gdp„“p 
Aph¡ R>¡. Ap âL$pf“p âhpl Üpfp Ly$hp“y„ ‘pZu OÏ„ ̂ uf¡ ̂ uf¡ ‘pZu S>¡hu k‘pV$ “’u lp¡su. Ap k‘pV$u D‘f“u S>du““p 
W$fsy„ ÅeeR>¡ R>¡. Ly$hpdp„ sp¡ ‘yóL$m ‘pZu lp¡e R>¡. s¡’u Ap  KQpZ s’p “uQpZ âdpZ¡ D‘f “uQ¡ ’su Åe R>¡. 
^udu âq¾$ep’u b^y ‘pZu W$fsp OZu hpf gpN¡ R>¡. S>du““u k‘pV$u KQpZhpmu lp¡e (V¡$L$fp) Ðepf¡ 

Apd, ‘pZu“p¡ ^uf¡ ^uf¡ W$fhp“p¡ NyZ^d® s’p c|smS>m“u k‘pV$u KQu ‘X¡$ R>¡ A“¡ S>du“dp„ “uQ¡ Y$pm 
W$fhp“u ̂ udu âq¾$ep¡“¡ L$pfZ¡ ‘Z gp„bp¡ kde lº„apmy fl¡ R>¡. Aph¡ sp¡ s¡ “uQ¡ Åe R>¡. ‘f„sy L¡$V$guL$ hpf A¡hy„ b“u iL¡$ L¡$ 
sd¡ Å¡ey li¡ L¡$ riepmpdp„ k‘pV$u ‘f“ ‘pZu “uQ¡“p ‘pZu S>du““u k‘pV$u c|sm S>m“u k‘pV$u’u ‘Z “uQ¡ Qpgu 
L$fsp„ l„d¡ip ’p¡X$y„ h^y„ W„$Xy„$ lp¡e R>¡. S>B“¡ Ap A„v$f“p ‘pZu kp’¡ k„‘L®$dp„ Aph¡, Ðepf¡ 

S>du“dp„“y„ Ap ‘pZu TfZpê$‘¡ blpf Aph¡ R>¡. L¡$V$guL$ ‘©Õhu Apif¡ 12000 qL$gp¡duV$f ìepk ^fph¡ R>¡. 
S>NpA¡ Ap “uQ¡ Ne¡gu S>du““u k‘pV$udp„“u rsfpX$p¡ Üpfp ‘©Õhu“u k‘pV$u’u Apif¡ 30qL$gp¡duV$f ìepk ^fph¡ R>¡. 
‘Z cp¢esrmep“y„ Ap ‘pZu blpf aŸV$u “uL$m¡ R>¡.‘©Õhu“u k‘pV$u’u Apif¡ 30 qL$gp¡duV$f$ KX$pB ky^u“p¡ 

cpN D‘f“p¡ ‘p¡‘X$p¡ R>¡¡. Ly$hp¡ Ap ‘p¡‘X$pdp„ ‘X¡$gy„ kp„L$Xy„$ L$pÏ„ kpdpÞe fus¡ TfÏ„ õhÃR> A“¡ W„$Xy„$ ‘pZu Ap‘¡ R>¡. 
S> R>¡. Ap L$pZ„y A„v$f“u ‘pZu“u k‘pV$u“¡ A’hp L$p¡BL$ ‘f„sy blpf Aphsy„ Ap ‘pZu A„v$f“p L¡$V$gpL$ Nfd MX$L$p¡ 
A„v$f“p ‘pZu Tfp“¡ ‘kpf L$fu Åe Ðepf¡ ‘pZu L$pZpdp„ kp’¡ k„‘L®$dp„ Aph¡ sp¡ s¡ Nfd ’B“¡ Nfd ‘pZu“p Tfp 
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ê$‘¡ blpf Aph¡ R>¡. sd¡ ÅZp¡ R>p¡ L¡$ ‘©Õhu“p¡ A„v$f“p¡ cpN Nrs L$f¡ R>¡ S>epf¡ âL$pi“p¡ h¡N k¡L„$X$“p 30 L$fp¡X$ duV$f R>¡! 
Nfd lp¡e R>¡. KXy„$ Mp¡v$uA¡ s¡d DóZspdp““p¡ h^pfp¡ v$f lh¡ vy$fv$i®“ iê$ ’sp„ k„Nus sfs S> k„cmpi¡ S>epf¡ ‘X$v$p 

0 0 ‘f“p„ rQÓp¡ ’p¡X$uhpf ‘R>u iê$ ’pe R>¡. ‘f„sy Ap OV$“p“¡ qL$gp¡duV$f¡ Apif¡ 30  ’u 40  k¡[ÞV$N°¡X$ S>¡V$gp¡ lp¡e R>¡ 
0 âL$pi L¡$ Âhr““p h¡N kp’¡ L$p¡B k„b„^ “’u.S>du“ ‘f“y„ DóZspdp“ Apif¡ 30  k¡[ÞV$N°¡X$ lp¡e sp¡ 

0 hmu sd¡ Å¡ip¡ L¡$ ‘X$v$p‘f“y rQÓ s¡ kde“p Âhr“ 1000 rdV$f“u KX$pBA¡ s¡ gNcN 60  k¡[ÞV$N°¡X$ ’pe R>¡. 
0 kp’¡ S> b„^ b¡kÏ„ lp¡e R>¡, ApNm“p Âhr“ kp’¡ “l] Ap‘Ï„ “plhp dpV¡$“y„ Nfd ‘pZu Apif¡ 60  k¡[ÞV$N°¡X$ 

Apd, rQÓ s’p Âhr“ hpõshdp„ sp¡  kp’¡ S> Aph¡ R>¡. A¡d S>¡V$gy„ Nfd lp¡e R>¡. ‘f„sy„ KX$pB âdpZ¡ DóZspdp“ 
“ lp¡e sp¡ L$p¡B L$pe®¾$d kdÅe S> “l].h^hp“p¡ Ap r“ed k„‘|Z® Qp¡L$L$k âL$pf¡ gpNy ‘X$sp¡ “’u. 

TfZp“y„ ‘pZu S>du“ ‘f Aphsp„ Aphsp Nfd MX$L$p¡dp„’u vy$fv$i®“ L¡$ÞÖdp„ rQÓ s’p kp’¡“p Ýhr““y„ 
‘kpf ’sy„ h^y Nfd ‘Z ’B Åe R>¡. Nfd ‘pZu“p Tfp huS>Qy„bL$ue sf„Np¡dp„ ‘qfhs®“ L$fpe R>¡. S>¡ KQp V$phf 
lp¡e s¡hu S>NpAp¡ ’p¡X$u S> lp¡e R>¡. Ap‘Zp v$¡idp„ dy„bB Üpfp âkpqfs L$fpe R>¡. b^p S> huS>Qy„bL$ue dp¡Å„Ap¡ 
“ÆL$ hS>¡ðfu ‘pk¡ Nfd ‘pZu“p Tfp R>¡. rblpf s’p âL$pi“u Nrs S> ̂ fph¡ R>¡. A“¡ Ap’u Âhr“ s’p âL$pi“y„ 
b„Npmdp„ ‘Z L¡$V$guL$ S>NpAp¡A¡ Aphp Tfp R>¡. dÝe hl“ L$fsp„ Ap dp¡Å„Ap¡ sdpfp V¡$rgrhT“dp„ kp’¡ S> âh¡i¡ 
rldpge âv$¡i“p dZuL$fZ ‘pk¡ Aph¡gp Tfp sp¡ A¡V$gp R>¡. S>ep„ s¡ A¡L$buÅ’u R|>V$p„ ‘X¡$ R>¡. Ðepf¡ Âhr“ õ‘uL$fdp„ 
Nfd R>¡ L¡$ s¡dp„ kl¡gpB’u bV¡$V$p bpau iL$pe ? Åe R>¡ A“¡ rQÓ ‘X$v$p ‘f dp¡L$gpe R>¡. b“¡ R>¡ A¡hy„ L¡$ 

V¡$rgrhT““p¡ Âhr“ rhcpN V²$p[ÞTõV$f Üpfp L$pe® L$f¡ R>¡. ‘pZu S>¡d S>¡d S>du“dp„ Esfsy„ Åe s¡d s¡d s¡dp„ 
A“¡  Ap’u Qp„‘ iê$ L$fsp„ S> L$pe® L$fhp gpN¡ R>¡. buÆ OZp npf Ap¡Nmsp„ Åe R>¡. Aphp npfp¡ Nfd ‘pZudp„ h^y 
bpSy>A¡ rQÓ rhcpN“¡  Nfd ’hp dpV¡$ ’p¡X$p¡ kde Å¡BA¡ kfmsp’u Ap¡Nm¡ R>¡. Apd, Nfd ‘pZu“p Tfpdp„ rhrh^ 
R>¡. Ap v$frdep“ Aphsp„ sf„Np¡“y„ rQÓdp„ ê$‘p„sf ’sy„ S> npfp¡“y„ kpfy„ A¡hy„ âdpZ lp¡e R>¡. s¡’u Aphp TfpAp¡“y„ ‘pZu 
“’u. ’p¡X$p kde ‘R>u b„^b¡ksp„ rQÓp¡ A“¡ Âhr“Ap¡ npfeyL$s S>m L$l¡hpe R>¡. OZp gp¡L$p¡ dp“¡ R>¡ L¡$ npfeyL$s 
kp’¡ S> Aphhp gpN¡ R>¡. sd¡ L$v$pQ A¡ “p¢Âey„ li¡ L¡$ ‘pZu h¥v$L$“u ×rô$A¡ d|ëehp“ R>¡.
V²$p[ÞTõV$f f¡qX$ep¡ iê$ L$fsp„ S> L$pe® L$fhp gpN¡ R>¡ 3. AhpS> L$fsp âL$pi“u Nrs h^y R>¡. sp¡ ‘R>u V$uhu 
S>epf¡ hpëh f¡qX$ep¡ iê$ ’sp„ ‘l¡gp„ Nfd ’hp dpV¡$ ’p¡X$p¡ Qpgy L$fuA¡ Ðepf¡ ‘l¡gp AhpS> k„cmpe R>¡ A“¡ ‘R>u 
kde g¡ R>¡.      rQÓ v$¡Mpe R>¡ A¡hy„ L¡$d ?

(Apk‘pk“u vy$r“ep“p kp¥S>Þe’u)        hpsphfZdp„ Ýhr“ Apif¡ k¡L„$X$“p 300 du.“p h¡N’u 

EgV$u ̂ pfZp L¡$d L$fuA¡ R>uA¡ ? h^y lp¡e R>¡. (A¡V$g¡ L¡$ lhp“p¡ Ahfp¡^ A“¡ v$X$p“y  
Öìedp“ A¡ NyZp¡Ñf OZp¡ “p“p¡ lp¡e R>¡. ) Ap’u s¡d“u Ap bpbs kfmsp’u kdS>hp Ap‘Z¡ ^pfu 
“uQ¡ sfa“u Nrsdp„ ’sp¡ “p“L$X$p¡ saphs Ap‘Zp Âep“ gBA¡ L¡$ ‘pZudp„ ’p¡X$u aV$L$X$u Ap¡Npmu R>¡. lh¡ ‘pZudp„ 
‘f Aphsp¡ “’u. Ap “p“p¡ saphs dp‘hp¡ lp¡e sp¡ cpf¡ fS>L$Zp¡ lgL$p fS>L$Zp¡ L$fsp„ S>gv$u  “uQ¡ W$fhp“p b¡ 
kde“u dp‘Zu M|b Qp¡L$kpB’u L$fhu ‘X¡$.L$pfZp¡ R>¡ : (1) b„“¡ àepgpdp„“p ̂ |m“p fS>L$Zp¡ “uQ¡ Åe 

R>¡ Ðepf¡ s¡d“¡  ‘pZu“p¡ Ahfp¡^ “X¡$ R>¡. Ap Ahfp¡^ lhpdp„ L$pQ“u L$p¡B “mudp„’u b^u lhp vy$f L$fu“¡ s¡“¡ 
‘X$sp ‘v$p’p£“¡ “X$sp lhp“p Ahfp¡^ L$fsp OZp¡ h^y lp¡e g„b Ecu fpMu s¡dp„ Nd¡ s¡ b¡ ‘v$p’p£ ‘X$hp v$BA¡ (^pfp¡ L¡$ 
R>¡. (2)  kpdpÞe ‘v$p’p£ L$fsp ̂ ym“p fS>L$Zp¡ OZp lmhp A¡L$ ‘uRy>„ A“¡ A¡L$ “p“p¡ ‘Õ’f L¡$ rk½$p¡) sp¡ b„“¡ A¡L$ 
lp¡e R>¡. ‘pZu“p¡ Ahfp¡^ “X$sp¡ “ lp¡s A“¡ ̂ ym“p fS>L$Zp¡ kp’¡ “uQ¡ Aphi¡ Nyê$ÐhpL$j®Z rkhpe AÞe L$p¡B bm  
lmhp “ lp¡s (Ap dyØp¡ h^y ANÐe“p¡ R>¡) sp¡ Ap âep¡N L$pe® L$fsy„ “ lp¡e Ðepf¡ cpf¡ A’hp lmhp b^p  ‘v$p’p£ A¡L$ 
kam ’ps “rl A“¡ ‘pZudp„ aV$L$X$u hp‘fhp’u L$p¡B kp’¡ “uQ¡ Aphi¡. ‘f„sy lhp“u lpS>fudp„ s¡“p¡ Ahfp¡^ 
saphs ‘X$s “rl. ANÐe“p¡ b“hp“p¡  A“¡ ‘uRy>„ ̂ ud¡ S> ‘X$hp“y„! Apd, Ap 

kfm âep¡N rhop““p¡ A¡L$ ANÐe“p¡ rkÂ^p„s kdÅh¡ lhpdp„ ‘X$sp v$X$pAp¡“¡ ‘Z lhp“p¡ Ahfp¡^ “X¡$ R>¡. 
R>¡.                          (rhop“ Np¡r›$“p kp¥S>Þe’u)‘f„sy Ap Ahfp¡^“u kfMpdZudp„ s¡d“p Öìedp“ OZp 

(A“yk„^p“ ‘p“ “„.16“y„ Qpgy...)
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râe kyo hpQL$ rdÓp¡, rhop“gnu qaëd ip¡ bsphhpdp„ Aph¡ R>¡. A¡“Æ® lp¡g, 
V¡$L$“p¡gp¡Æ lp¡g, bpep¡ V¡$L$“p¡gp¡Æ lp¡g“u dygpL$ps gB rhop“dp„ gp¡L$ rhop“ L¡$ÞÖ rhrh^ rhop“gnu âh©rÑAp¡’u ^d^dsy„ 
‘pep“p rkÂ^p„sp¡ kdÅhsp dp¡X$ëk Sy>h¡ R>¡ A“¡ fds fdsp fl¡ R>¡. Ap‘“¡ v$f¡L$ rhop“hpZudp„ 3 drl“p“u âh©rÑAp¡“p¡ 
rhop“ iuM¡ R>¡ bpmL$p¡“¡ rhop““p âep¡N“y„ ‘Z r“v$i®“ Al¡hpg Ap‘hpdp„ Aph¡ R>¡ Ap A„L$dp„ Ap¡L$V$p¡bf ’u X$uk¡çbfdp„ 
L$fphhpdp„ Aph¡ R>¡. “uQ¡“u ipmpAp¡ L¡$ÞÖ“u dygpL$ps¡ Aphu lsu.’e¡gu rhrh^ âh©rÑAp¡“¡ kdphhpdp„ Aphu R>¡.
sp. 13-10-016 : ‘v$dphsu õLy$g“p s¡dS> d¡L$g rhÛpge“p 

Wild Life Week Celebration : Ap L$pe®¾$d A„sN®s 
58 rhÛp’}Ap¡ s¡dS> f rinL$p¡ dygpL$ps¡ Apìep lsp. s¡dS> “|s“ 

Gujarat Ecology Society“p klep¡N’u Wild Life D‘f 
rhÛpge“p 120 rhÛp’}Ap¡ A“¡ f rinL$p¡ dygpL$ps¡ Apìep lsp.X$pµ. ÅN©rs fpW$p¡X$ A“¡ Arns ky’pf Üpfp hpsp®gp‘ A‘pep¡ lsp¡ 

s¡dS> îu L$prs®L $ D‘pÝepe Üpfp Wild Life of sp. 13-10-16 QpZL$e rhÛp‘uW$“p 56 rhÛp’}Ap¡ A“¡ 6 
Photography ky„v$f âv$i®“ ep¡Åey„ ls„y. Ap L$pe®¾$d bpv$ rinL$p¡ dygpL$ps¡ Apìep lsp.
Quiz Competition “y„ Apep¡S>“ L$fpey„ lsy. A“¡ s¡dp„ sp.17-10-16 rhÛp rhlpf õL|$g“p 70 rhÛp’}Ap¡ A“¡ 4 
rhS>¡spAp¡“¡ B“pd rhsfZ L$fhpdp„ Apìey„ lsy„. Ap L$pe®¾$d  rinL$p¡ dygpL$ps¡ Apìep lsp.
sp.6-10-2016“p fp¡S> gp¡L$ rhop“ L¡$ÞÖdp„ Apep¡Åep¡ lsp¡ 

sp. 20-10-16“p rhÛp rhL$pk õLy$g“p 110 rhÛp’}Ap¡ A“¡ rhÛp rhlpf õL|$g“p 130 rhÛp’}Ap¡ A“¡ 4 rinL$p¡A¡ Ap 
4 rinL$p¡ dygpL$ps¡ Apìep lsp. s¡dS> 70 rhÛp’}Ap¡ A“¡ 4 L$pe®¾$ddp„ cpN gu^p¡ lsp¡.
rinL$p¡ åëey dy“ BÞV$f“¡i“g õLy$g L$fS>Z’u gp¡L$rhop“ L¡$ÞÖ“u 

National Children Science Congress fprô²$e bpm dygpL$ps¡ Apìep lsp.
rhop“ L$p¢N°¡k -2016“y„„ hX$p¡v$fp rS>‰p“y„ k„Qpg“ Ap‘Zp k¡ÞV$f 

sp. 24-11-2016 : A„b¡ õLy$g“p 70 rhÛp’}Ap¡ A“¡ 4 Üpfp L$fhpdp„ Apìey„ lsy„ Science Technology & 
rinL$p¡A¡ k¡ÞV$f“u dygpL$ps gu^u lsu.Innovation for Sustainable Development) ’ud 

A„sN®s kps rhjep¡ S>¡d L¡$ (1) Ly$v$fsu ”p¡sp¡“y„ ìehõ’p‘“ (2) sp. 05-12-2016 DÐL$j® rhÛpge“p 128 rhÛp’}Ap¡ A“¡ 4 
Mp¡fpL$ A“¡ M¡su (3) DÅ® (4) Apfp¡Áe, õhpõÕe A“¡ ‘p¡jZ rinL$p¡ dygpL$ps¡ Apìep lsp.
(5) Æh“i¥gu A“¡ r“hp®l (6) Ap‘rÑ ìehõ’p‘“ (7) 

sp. 06-12-2016 îu V$u. Apf. ‘V¡g rhÛpge“p 42 
‘f„‘fpNs op““u âZprgL$p Ap‘hpdp„ Apìep lsp S>¡dp„ ANpD“p 

rhÛp’}Ap¡ A“¡ 4 rinL$p¡A¡ dygpL$ps gu^u lsu.
hjp£“p X¡$V$p c¡Np L$fu s¡“p Ap^pqfs âep¡Np¡ L$fu dprlsu c¡Nu 

sp.14-12-2016 îu ‘Úphsu rhÛpge“p 64 rhÛp’}Ap¡ L$fhpdp„ Aphu lsu.
A“¡ 4 rinL$p¡ s¡dS> A¡k. A¡¡. ‘„X$ép õLy$g“p f‘ rhÛp’}Ap¡ A“¡ 

Ap L$pe®¾$d sp. 8-10-2016“p fp¡S> bfp¡X$p lpBõLy$g 
4 rinL$p¡ dygpL$ps¡ Apìep lsp. 

AgL$p‘yfu Mps¡ Apep¡Åep¡ lsp¡ S>¡dp„ 250 rhÛp’}Ap¡ A“¡ 20 
sp. 29-12-2016“p A¡ÿ‘pef A¡L$X¡$du“p 116 rhÛp’}Ap¡ rinL$p¡A¡ cpN gu^p¡ lsp¡. S>¡dZ¡ 52 âp¡S>¡L$V$k fSy> L$ep® lsp Ap 
A“¡ 4 rinL$p¡A¡ dygpL$ps gu^u lsu.fukQ® âp¡S>¡L$V$“p d|ëep„L$“ dpV¡$ X$pµ. rNqfi X$p¡Bap¡X¡$, X$pµ. ^d£ÞÖ 

ipl, X$pµ. S>e¡ÞÖ gMdp ‘yfL$f X$pµ. õhprs ‘f“pdu, îudsu “ugp Inter School Social Science Project Competition 
X$p¢Nf¡ s¡dS> îudsu õhprs b¡X¡$L$f lpS>f füp lsp. S>¡dp„’u 10 Ap lqfapB“p qhje Innovation in Agriculture lsp¡. 
âp¡¡S>¡L$V$“p rhS>¡sp Ål¡f L$fpep lsp. S>¡dp„’u 10 âp¡S>¡LV$ rhS>¡sp hX$p¡v$fp“u ipmpAp¡dp„’u ‘f rhÛp’}Ap¡A¡ 26 âp¡S>¡L$V$ fSy> L$ep® 
Ål¡f L$fpep lsp S>¡dZ¡ 26 ’u 28 Ap¡L$V$p¡bf¡ NyS>fps rhÛp‘uW$ lsp. Ap L$pe®¾$d fp¡V$fu L$gb, Ap¡L$gu“, “pN¡i Q¡fuV¡$bg V²$õV$, 
Adv$phpv$dp„ fpS>e L$np“u lqfapB dpV¡$ cpN gu^p¡ lsp¡ S>¡dp„’u 2 BÞX$ue“ kp¡L$gu“ àgpõV$uL$ BÞõV$uõV$eyV$“p klep¡N’u Apep¡Åep¡ 
rhS>¡spAp¡ “¡i“g L$np dpV¡$ DÑuZ® ’ep lsp. lsp¡. rhS>¡sp V$udp¡“¡ V²$p¡au Ap‘hpdp„ Aphu lsu.

Shri Nanubhai Amin Award for Innovative  hX$p¡v$fp“u 
Science Exhibition 2016-17 v$f hj£ ep¡Åsp Ap OZu imppAp¡ L¡$ÞÖ“u dygpL$ps¡ Aph¡ R>¡. gp¡L$ rhop“ L¡$ÞÖdp 

gp¡L$ rhop“ L¡$ÞÖ“u dygpL$ps¡ ipmpAp¡ :

k„õ’p kdpQpf
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L$pe®¾$dp¡ DØ¡i rhÛp’}Ap¡dp„ fl¡g h¥opr“L$ kS>®“pÐdL$ iqL$s blpf A‘pe„y lsy„. rQÓ õ‘^p®“p rhS>¡spAp¡“¡ X$pµ. rh“p¡v$fph“p lõs¡ 
gphhp“p¡ R>¡ sp. 21-12-2016“p fp¡S> Ap L$pe®¾$d gp¡L$ rhop“ B“pdp¡ A¡“pes ’ep lsp. Ap f¡gudp„ bpmL$p¡A¡ kyÓp¡ÃQpf L$fsp 
L¡$ÞÖ Mps¡ Apep¡Åep¡ lsp¡ S>¡dp„ 110 rhÛp’}Ap¡ Üpfp 40 Myb DÐkpl’u cpN gu^p¡ lsp¡.
âp¡S>¡L$V $fS|> L$fpep lsp S>¡dp„ r“Zp®eL sfuL¡$ A¡d. A¡k. eyr“.“p 

Study Tours : sp. 15-10-2016“p fp¡S  X$pµ. A¡. ‘u. 
îu A¡Q. A¡k. Qp¡L$ku X$pµ. r“rs“ cpV¡$ s¡dS> âp¡ A¡“. A¡d. cË$ S>¡. Aåvy$g L$gpd“p S>Þd qv$““u DS>hZu“p cpNê$‘¡ gp¡L$rhop“ 
A“¡ X$pµ. Æs¡ÞÖ Nhmu lpS>f füp lsp. rhS>¡spAp¡“¡ 28 L¡$ÞÖ Üpfp Apep¡Æs Æh“ kp^“p õL|$g“p 125 rhÛp’}Ap¡ A“¡ ‘ 
a¡b°yApfu 2017 “¡i“g kpeÞk X¡$“p fp¡S> “hpS>hpdp„ Aphi¡ rinL$p¡A¡ ISRO õ‘¡i A¡àguL¡$i“ k¡ÞV$f A“¡ Indroda Park“u 
rhS>¡spAp¡“p “pd “uQ¡ âdpZ¡ R>¡ dygpL$ps gu^u lsu.
â’d B“pd : rhh¡L$ b°ûcË  buA¡‘uA¡k õhprd“pfpeZ õLy$g, 

Nature Trip : sp. 24-12-16“p fp¡S> gp¡L$rhop“ L¡$ÞÖ“p 
rÜrse B“pd : ApS>®hu h¥Û, NyS>fps ‘åguL$ õLy$g, L$gpgu, kpeÞk L$gb“p bpmL$p¡A¡ “¡Qf‘pL®$ tkOfp¡V$“u dygpL$ps gu^u 
s©sue B“pd : ^y“ “hpg¡, rsr’ ‘V¡$g, r“r^ ipl, “hfQ“p lsu. S>¡dp„ L$gb“p 30 bpmL$p¡A¡ cpN gu^p¡ lsp¡.
rhÛpge.

Teachers Training Workshop (Maths) : sp.2-10-
Apðpk“ B“pd : (1) AQg ‘V¡$g, Myiu ipl, “u“pl Å¡ju, 2016 s¡dS 5-10-2016 b¡ qv$hk dpV¡$ Innovative 
Ap“„v$ rhÛp rhlpf õLy$g. (2) îuep v$h¡, Ly„$X$g k¡ÞL$ÞX$fu õLy$g Approaches in Science and Mathematics 

Education rhje ‘f rh¾$d kpfpcpB L$p¡çey“uV$u kpeÞk EÅ® bQphp¡ L$pe®¾$d : 
k¡ÞV$f“p sS>op¡ Üpfp DÅ® k„fnL$ f¡gu 2017 X$cp¡B, kphgu, 

‘¡V²$p¡rged L$Þkh£i“ fukQ® A¡kp¡rkA¡i““p kp¥S>eÞ’u gp¡L$ 
‘pv$fp“u ipmpAp¡“p„ 58 rinL$p¡“¡ V²¡$“]N A‘pB lsu Ap L$pe®¾$d 

rhop“ L¡$ÞÖ Üpfp Odp„ EÅ® bQs L¡$hu fus¡ L$fu iL$pe? rhje 
rS>‰p rinZ spgud ch“ sfa’u gp¡L$ rhop“ L¡$ÞÖ Mps¡ 

A„sN®s Domestic Wo kshop“y „  s ¡dS> 
Apep¡ÅB lsu.

Programme Apep¡S>“ L$fhpdp„ Aph¡ R>¡.
(2) “Math Yes We Can”“y„ Apep¡S>“ sp. 10 A“¡ 11-

(1) sp. 20-10-2016“p fp¡S> rhÛp rhL$pk rhÛpge“p ^p¡. 
12-2016“p fp¡S> L$fpey„ lsy„. Ap hL®$ip¡‘ b„“¡ qv$hk AX$^p 

11“p 110 bpmL$p¡ A“¡ 3 rinL$p¡“¡ Ap rhje A„sN®s hpsp®gp‘ 
qv$hk dpV¡$ lsp¡. S>¡dp„ L¡$“¡X$p’u Aph¡g sS>o îu fpl¡g L$p¡ju S>g“ 

A‘pep¡ lsp¡ s¡dS> ‘¡V²$p¡g bQs“u qaëd“y„ r“v$i®“ L$fpey„ lsy„.
Üpfp rinL$p¡“¡ NrZs“¡ fkdke fus¡ iuMhpX$hp“u ‘ÙrsAp¡ 

(2) sp.24-11-2016 A“¡ 25-11-2016“p fp¡S> cfs kdÅhu lsu. Ap hL®$ip¡‘dp„ 45 rinL$p¡A¡ cpN gu^p¡ lsp¡.
dyr“ “NfN©l, L$fS>Z Mps¡ rdi“ d„Ngd ep¡S>“p A„sN®s kMu 

gp¡L$cp¡Áe âhQ“ : sp. 10-12-2016“p fp¡S> gp¡L$rhop“ 
d„X$m kp’¡ Ap L$pe®¾$d Apep¡Åep¡ lsp¡ S>¡dp„ ‘y“:âpàe DÅ®“p 

L¡$ÞÖdp„ X$pµ. Arh“pi cpNhs Üpfp “DNA & Biotechnology : ”p¡sp¡“p¡ D‘ep¡N rhje“u JX$u kdS>Z Ap‘hpdp„ Aphu lsu. b„“¡ 
What You and I Should Know” rhje D‘f hpsp®gp‘ qv$hk ’B 600 S>¡V$gu bl¡“p¡A¡ cpN gu^p¡ lsp¡.
A‘pep¡ lsp¡ S>¡“p¡ gpc 110 gp¡L$p¡A¡ gu^p¡ lsp¡. 

(3) sp. 7-12-2016“pfp¡S> gp¡L$ rhop“ L¡$ÞÖ Mps¡ gpeÞk 
A„^ îÙp r“d|®g“ L$pe®¾$d :  (1) sp. 28-11-2016“p ¼gb Ap¡a f¡kL$p¡k® kL®$g“u 30 bl¡“p¡“¡ X$pµ. bu. Æ. v$¡kpB Üpfp 
fp¡S> Sy>h¡“pBg bp¡eT Ap¡åkh£i“ lp¡d, L$pf¡gubpNdp„ f5 Ofdp„ EÅ® rhje D‘f hpsp®gp‘ A‘pep¡ lsp¡.
rhÛp’}Ap¡“¡ Ap L$pe®¾$d bsphu A„^îÂ^p ‘pR>m rhop““u 

DÅ® k„fnZ dlpf¡gu : NyS>fps DÅ® rhL$pk Np„^u“Nf“p kdS>Z A‘pB lsu.
D‘¾$d¡ gp¡L$rhop“ L¡$ÞÖ Üpfp fprô²$e DÅ® k„fnZ qv$““u DS>hZu“p 

(2) sp. 3-12-2016“p fp¡S> bfp¡X$p rkV$uT“ L$pDÞkug, cpNê$‘¡ sp. 23-12-2016“p fp¡S> dlpf¡gu“y„ Apep¡S>“ rhÛp 
dp„X$hu Mps¡ ep¡Åe¡g Ap L$pe®¾$ddp„ rhÛp’}Ap¡ A“¡ kæep¡ lpS>f rhlpf õLy$g Mps¡ L$fpey lsy S>¡dp„ 35 ipmp“p 875 rhÛp’}Ap¡ 
füp lsp.A“¡ 35 rinL$p¡A¡ cpN gu^p¡ lsp¡. Ap L$pe®¾$d A„sN®s

sp. 22-12-2016“p fp¡S> ̂ p¡. 5-6-7-8“p rhÛp’}Ap¡ dpV¡$ AhL$pi v$i®“ L$pe®¾$d : 1948 ‘R>u kp¥’u dp¡V$p¡ 
rQÓ õ‘^p®“y„ Apep¡S>“ L$fpey lsy. Ap dlpf¡gu“¡ âõ’p“ hX$p¡v$fp“p v$¡Mpsp¡ ky‘f dy“ Å¡hp dpV¡$ gp¡L$ rhop“ L¡$ÞÖdp„ fk ^fph“pfp 
çeyr“rk‘g L$rdí“f X$pµ. rh“p¡v$ fph Üpfp gugu T„X$u afL$phu“¡ gp¡L$p¡ Apìep lsp A“¡ s¡Ap¡“¡ Ap OV$“p kdÅhhpdp„ Aphu lsu.

r Youth 
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