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Foreword

 India is a great country having different cultures, castes, creed, and religions. India is known for its 
heritage, spices, and of course, for people who live here. That’s the reasons India is famous for the common 
saying of ‘unity in diversity’. India is also well known as the land of spirituality, philosophy, science, and 
technology. The Swadeshi Movement was part of the Indian independence movement and contributed to the 
development of Indian nationalism. The movement, begun in 1906 by Indian nationals opposed to the 
Partition of Bengal, was one of the most successful movements against British rule. 

	 Swadeshi	Science	Movement	(SSM)	also	called	Vigyan	Bharti	is	a	premier	non-profit	organisation	
devoted	to	disseminate	the	scientific	advancement,	founded	by	Professor	K.	I.	Vasu	and	his	associates	
from IISc, Bengaluru on 7th November, 1982, the birthday of Sir C. V. Raman. The foundation principle 
is for the development of Swadeshi Vigyan, integrating traditional and modern sciences catering to national 
needs and society. Later in 1990, at Bengaluru, some scientists, technologists and social workers met 
and decided to launch the Swadeshi Science Movement and afterwards in 1991, at the Nagpur meeting 
it was  renamed as Vijnana Bharati. The objectives of Vijnana Bharati was to spearhead the Movement 
for Swadeshi Sciences and technologies such as Ayurveda, Siddha, Meditation, Organic Agriculture, 
Vastuvidya, Forestry, Astronomy, Environment, Engineering etc. with the involvement of R&D 
personnel and Institutions for development of indigenous technology and thereby uphold the identity 
and dignity of Bharatiya Science in the comity of nations. Now, Vijnana Bharati has units in 22 states in 
India.

 It gives me immense pleasure to write a few lines about my association with Prof. K. I. Vasu, 
Founder of Swadeshi Science Movement of India. Prof. Vasu has a charming personality and he 
interacts with everybody with love and affection. This has endeared him to all those who come across 
him. Prof. Vasu was known to me for many years and I had the opportunity to interact with him on 
several	occasions.	He	had	been	a	senior	colleague,	advisor	and	guide	to	me	and	I	could	benefit	from	his	
vast experience, expertise and knowledge in his capacities as Director of CSIR-Central 
Electrochemical Research Institute, Karaikudi, as Vice-Chancellor of CUSAT etc.

 Swadeshi Science Movement of India, Delhi (SSM’D) since its inception from 1994 as an
independent popular Science Forum has organized numerous national conferences, workshops, vigyan 
melas, lectures and symposia using national languages for facilitating interaction amongst researchers and 
foster exchange and dissemination of the innovations in Science, Engineering and Technology. In 2020, 
SSM’D started Bi-annual Publication: Swadeshi Vigyan Patrika (SVP) to bring advances in all aspects 
of	Swadeshi	Sciences	to	the	mass,	thus	building	a	more	informed	scientific	society.	The	‘Patrika’	thereby	
aims to publish articles highlighting all aspects and advancements in Swadeshi Vigyan- Indigenous 
Science for national development. I compliment the Team SSM’D for bringing out this valuable 
publication under the leadership of Dr. D. P. Bhatt (President, SSM’D and Patron, SVP) and 
Dr. Rashmi Sharma (Chief Editor, SVP), and I wish all the contributors of the book for their success in 
future endeavors. 
Finally, I am glad to be part of this valuable second issue of the SVP 2020 to the readers. 

10 February, 2021        P. Pushpangadan

Thiruvananthapuram   Patron, SSM’D
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Hon’ble Prime Minister’s Swadeshi Mantra During COVID 19

 Lockdown-4 address of Hon'ble Prime Minister of India during Covid 19 crisis     
stressed about vocal for local as Swadeshi Mantra towards self-reliant Bharat, on one 
hand and on the other side, it has now endorsed Vigyan Bharti's Modus operandi both 
from the point of view of National & International perspectives under the present circum-
stances. 

 fo”oO;kih dksjksukdky esa vknj.kh; ç/kkuea=h th }kjk muds ykWdMkmu & 4 laHkk’k.k esa yksdy ¼LFkkuh;½ 
ds fy;s oksdy ¼eq[kj½ Lons”kh ea= dks u;k vkRefuHkZj fodkl ekWMy cukus gsrq lHkh dks vuq”kklukRed :i ls 
O;fä o ns”kh; fgr esa drZO;fu’B rFkk ladYijr gksus dk vkºoku fd;k x;k tks vkt dh ifjfLFkfr esa Þfo Hkk 
eksMl vksijsaMhß dks jk’Vªh; varjkZ’Vªh; nksuksa Lrj ls vf/kd çklafxd cukrh gSA
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      izkDdFku     
            MkW- Mh- ih- Hkê
             v/;{k] 

foKku Hkkjrh] fnYyh
IkwoZ eq[; oSKkfud ,oa 

foHkkx çeq[k] ckSf)d laink çca/ku 
lh ,l vkbZ vkj& jk’Vªh; HkkSfrd ç;ksx”kkyk 

DAAD Fellow (Germany) ,oa 
izoäk] jlk;u foKku 

dqekÅ¡ fo”ofo|ky;] vYeksM+k ifjlj 

 foKku ,d O;kid ladYiuk gS vkSj oSKkfud&ys[ku ml O;kidrk dks Hkk’kk esa lesVus dk xaHkhj ,oa jpukRed 
iz;kl gSA Hkkjr esa foKku laca/kh fparu&euu dh viuh ijaijk jgh gSA bfrgkl lk{kh gS fd Hkkjr viuh Hkk’kk o 
laL—fr }kjk laiw.kZ fo”o ds fy, Kku&foKku dk lzksr FkkA ;gk¡ dk foKku f”k[kj ij Fkk ijUrq “krkfCn;ksa rd ijra= 
jgus ds dkj.k ge viuh laL—fr rFkk ekr`Hkk’kk dh “kfDr dks Hkqyk cSBsA Hkkjrh; lafo/kku ds fuekZrkvksa us bl ckr dks 
le>k vkSj fgUnh dks jktHkk’kk ds :Ik esa Lohdkj fd;k] D;ksafd os tkurs Fks fd fgUnh gh ,d ek= ,slh Hkk’kk gS tks 
ns”k dks ,d lw= esa cka/kdj lqlaL—r ,oa l”kDr jk’Vª cuk ldrh gS vkSj ns”k dks fodflr jk’Vªksa dh iafDr esa [kM+k 
dj ldrh gSA ns”k esa Lons”kh lkabl ewoesaV vkWQ bafM;k ds uke ls izfl) foKku Hkkjrh us Hkkjrh;ksa dh viuh izkphu 
oSfnd laLd`fr] laLdkjksa] ewY;ksa o xzaFkksasa esa mn~/k`r Kku&foKku ,oa le`) Hkk’kk dh viuh LFkkfir /kjksgj dks igpkuk gS 
vkSj bl cikSrh dk iz;ksx djrs gq, mls vk/kqfud foKku] izkS|ksfxdh vkSj lkekftd fodkl esa gks jgh ubZ igyksa ds 
lkFk tksM+us dk foxr 25 o’kksZa ls iz;Ru tkjh j[kk gSS o gekjs }kjk Hkkjrh; Hkk’kkvksa esa 1997 ls ntZu ls vf/kd iqLrdksa 
dk izdk”ku Hkh gqvkA bl eap ls tqM+dj eSa vHkh rd ugha tkurk fd 1-36 vjc Hkkjrh; yksx foKku] vfHk;kaf=dh vkSj 
izkS|ksfxdh esa uo ifjorZu vkSj ekSfydrk ds Lons”kh laLdj.k dks dkSu ls ySUl ls ns[ksaxsA gekjs vke yksxksa ds ikl ,d 
ek= ,sfrgkfld vkSj izkekf.kd ^lqyHk* <kapk egkRek xka/kh dk Lons”khokn gS tks fd lkekftd vkSj jktuhfrd nksuksa 
oxksZa esa lHkh dks Lohdk;Z gSA blesa dksbZ vk”p;Z ugha fd Lons”kh ,d ,slk “kCn gS tks fd gekjh vkRek dks fgyk nsrk gS 
vkSj bldk mPpkj.k ysus ek= ls gh ge brus vf/kd Hkkoqd gks tkrs gSa fd 1995 esa ml le; ds 75-12 izfr”kr Hkkjrh; 
miHkksDrk Lons”kh dh ladYiuk dks iwjh rjg tku pqds Fks ¼lanHkZ% fnukad 19-11-1995 ds bdukWfed VkbEl esa ,p- Mh- “kkSjh 
dk vksfifu;u iksy losZ½ vkSj ml le; ds rFkkdfFkr ̂^jktuhfrd izfr}U}h** Hkh bldk vklkuh ls fojks/k djus dk lkgl 
ugha dj ikrs FksA Lons”kh] fo}s’k dk laiznk; ugha gS] ;g fu%LokFkZ lsok dk ,d ,slk fl)kar gS ftldh tM+sa vfgalk esa gSa 
tksfd I;kj gSA ,sls vusd yksx gSa tks fd [kknh igudj Hkh iwjh rjg ls fons”kh fuekZrkvksa dks izksRlkgu nsrs gSaA ,sls iq#’kksa 
;k efgykvksa dks Lons”kh dk vuqikyu djus okys ugha dgk tk ldrkA Lons”kh ds leFkZd viuh ojh;rk Hkkjrh; fuekZrkvksa 
dks nssus ds fy, iwjh rjg dfVc) gksrs gSa pkgs os dgha vU;= fufeZr oLrqvksa ;k vk;kr dh xbZ oLrqvksa ls fuEu dksfV ds 
gksa ;k vf/kd dher ds Hkh gksaA rFkkfi tc ge foKku] izkS|ksfxdh vkSj vkfFkZd fodkl esa bldh ckr djrs le; ge ;g 
Hkwy tkrs gSa fd foKku] vfHk;kaf=dh vkSj izkS|ksfxdh ds {ks= esa gekjk lcls yEck bfrgkl jgk gS vkSj blfy, gekjk igyk 
y{; bl izdkj dh HkzkUr /kkj.kkvksa dks fuewZy fl) djuk vkSj LokLF;&iz.kkfy;ksa lfgr izkÑfrd vkSj lektfoKku nksuksa 
esa izkphu Hkkjr dh egku~ miyfC/k;ksa dks izdV djrs gq, foKku] vfHk;kaf=dh vkSj izkS|ksfxdh esa jk’Vªh;rk dk okrkoj.k rS;kj 
djuk gSA teZuh] tkiku] Ýkal] :l] ikSys.M] phu rFkk gaxjh vkfn lHkh ns”kksa ds ukxfjd viuh jk’VªHkk’kkvksa esa foKku dh 
mPpre f”k{kk izkIr djus ds ckn vkS|ksfxd {ks= esa leqUUkr gSaa] ijUrq ge Lora= gksdj Hkh viuh Hkk’kk esa foKku dh mPp 
f”k{kk vFkok izkjfEHkd Ldwyh Ik<+kbZ izkIr djus ds fy, Lora= ugha gSa D;ksafd ge fons”kh Hkk’kk ds v/khu gSa rFkk ekufld 
rkSj ij ge vHkh Hkh vaxzsth;r ds xqyke gSa vkSj ;gh xqyke ekufldrk Hkkjr dks Ikqu% fo”oxq# cuus dh ge lc dh 
ladYiuk gsrq ck/kd gSA nwljs dh cksyh ls cksys tkus okyh Hkk’kk o LoHkk’kk esa tks ddZ”k varj gS og ;g gS fd gekjk 
efLr’d ekSfyd lksp dks fgUnh ;k ekr`Hkk’kk esa lksprk gS ysfdu ge mls vaxzsth esa vuqokn djds cksyrs gSa vFkkZr~ 
gekjh ckSf)d lksp ds okLrfod fØ;kUo;u esa fons”kh Hkk’kk dk iz;ksx ck/kd curk gS] ;g ,d chekjh gSA cpiu ls 
vaxzsth Ik<k+, tkus dk flYkflyk cPpksa ds lkFk vU;k; gh ugha] egkiki gSA nwljs “kCnksa esa Hkkjrh; laLd`fr] lH;rk 
o laLdkjksa dh Hkwz.kgR;k] xkao&”kgjksa esa fujarj c<+rh nwjh] oxZla?k’kZ] vijk/kksa dh ck<+] ik”pkR; dh uXulaLd`fr vkfn 
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dh uhao ckY;koLFkk ls iM+ tkrh gSA foKku dks fons”kh ds fy, djuk o ihB esa mlls FkiFkikgV ikus ds Øe dks 
jksduk vko”;d gSA vr% vko”;d gS fd Lons”kh dks tuekul rd foKku ,oa izkS|ksfxdh dks igq¡pkus gsrq mudh gh  
ekr`Hkk’kk esa mi;ksx gks o foKku dks ,d fof”k’V oxZ (Class Commodity) ek= ds fy, ugha vfirq vke tu (Mass 
Commodity) ds fy, cukus dk laLFkk dk ladYi Hkh iw.kZ gksA bUgha ladYiukvksa ,oa fopkjksa dks n`f’Vxr j[krs gq, 
geus iwoZ esa ljy o lqcks/k fgUnh ds “kCnksa ds vf/kdkf/kd mi;ksx ds lkFk vU; Hkkjrh; {ks=h; Hkk’kkvksa tSls iatkch] 
ey;kye] rfey] dUuM] mfM+;k ,oa eSfFkyh Hkk’kkvksa esa Hkh foKku ys[ku vkSj lEiknu dk lw{e uez iz;kl fd;k gSA

 blh vfojy vfHk;ku ds vUrxZr orZeku dksjksuk dky esa “kq# dh xbZ fpjizrhf{kr Lons”kh foKku 
if=dk  ds izkS|ksfxdh] d`f’k o LOkkLF; fo”ks’kkad ls ukekafdr cgqHkk’kh; ;Fkk fganh] laLd`r] rfey] ey;kye rFkk vaxzsth 
fefJr nwljs vad dk izdk”ku ikBdksa dks lefiZr djrs gq, vR;Ur g’kZ gks jgk gSA vki bls i<s+a] lgstsa vkSj csgrj 
cukus ds vius ewY;oku fopkjksa ls gesa voxr djk;sa-----

10 Qjojh] 2021           nsosUnz izdk”k Hkê
xzsVj uks,Mk
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laikndh;

 fiNys rhu n”kdksa esa foKku] vfHk;kaf=dh o rduhdh fodkl ds {ks= esa foKku Hkkjrh fnYyh }kjk dbZ iqLrdksa 
dk Hkkjrh; Hkk’kkvksa esa eqæ.k ,oa çdk”ku gqvk gS] ftlesa Journal of Environmental and Nano Technology 
lfgr lh- ,l- vkbZ- vkj- ds Hkkjrh; oSKkfud ,oa vkS|ksfxd vuqla/kku if=dk uked tuZy dk Hkh fo”ks’k ;ksxnku 
jgk gSA

 blh Øe esa Lons”kh foKku if=dk ds f}rh; vad dk çdk”ku ,d g’kZ dk fo’k; gSA ;g ,d loZfofnr 
rF; gS fd çkphu dky ls foKku ds {ks= esa Hkkjr dk ,d xkSjo”kkyh bfrgkl jgk gSA vk;qosZn fpfdRlk ç.kkyh ls 
tSo çkS|ksfxdh rd] [kxksy fo|k ls varfj{k foKku rd] lwpuk çkS|ksfxdh ls —f’k vuqla/kku rd vusd oSKkfud 
,oa lekt ls tqM+s fo’k;ksa esa Hkkjr iqjkru dky esa Hkh vxz.kh jgk gS ,oa orZeku esa Hkh u, vk;keksa dks Nwus dh vksj 
vxzlj gSA

 mä lanHkZ esa mifu’knksa ds vuqlkj fo|k ,oa ije fo|k vFkok foKku ,oa loksZPp foKku Hkkjrh; laL—fr ds 
varfuZfgr ewy dks tkuus dk ,d lk/ku gS ,oa laL—r Hkk’kk esa fyf[kr osn] iqjk.k ,oa vU; vusd “kkL=ksa dk v/;;u 
Hkkjrh; laL—fr dks le>us esa lgk;d gSA Lons”kh foKku if=dk dk ewy mís”; Hkkjr esa orZeku esa gks jgs oSKkfud 
fodkl ls ikBdksa dk ifjp; djokuk ,oa jk’Vªh; rFkk ,sfrgkfld rF;ksa esa #fp ,oa fo”okl j[kus okys fHkUu&fHkUu 
Hkk’kkvksa ds fo’k;&fo”ks’kKksa] Lons”kh&fpardksa] oSKkfudksa ,oa ys[kdksa bR;kfn ds dk;ksaZ rFkk fopkjksa dks ,d eap nsus dk 
,d NksVk lk ç;kl ek= gSA

 ubZ f”k{kk uhfr (New Education Policy 2020) ds }kjk Hkkoh ih<+h rd Hkkjrh; çkphu foKku dks 
vk/kqfud jhfr ls igq¡pkus dh vksj ç;kl fd, tkus dk tks ladYi fy;k x;k gS] mUgha ladYiksa dh ,d vkgqfr ds 
:i esa bl if=dk dks ns[kuk mfpr gksxkA

 bl vad esa fo”ks’k :i ls çkS|ksfxdh o rduhd] —f’k ,oa LokLF; fo’k;ksa ij yxHkx 14 ys[kdksa ds 5 Hkk’kkvksa 
esa fopkjksa ,oa dk;ksaZ dk ladyu gS tks fd gekjs ç;klksa dks lacy ,oa lQyrk çnku djrk gSA ge bl çdk”ku gsrq 
çfrHkkxh ys[kdksa ,oa laiknd eaMy ds leLr lnL;ksa ds lg;ksx ,oa fu’BkiwoZd fd, x, ç;klksa ds çfr vkHkkjh gSaA 
bl if=dk dk çdk”ku M‚- ds- vkbZ- oklq ,oa M‚- Mh-ih- Hkê ds }kjk çnÙk ekxZn”kZu ds }kjk gh laHko gks ik;k gSA

 vk”kk gS if=dk ds cgqHkk’kh; çdk”ku ls ikBdksa dks ykHk ,oa çksRlkgu feysxkA ekU; ikBdo`Un ls vis{kk 
gS fd vius vftZr Kku dks vkxs tkdj tuekul esa çlkfjr djsa ,oa gekjs mís”;ksa dks lQy cukus esa lg;ksx djsa 
,oa if=dk gsrq çk;kstd cudj foÙkh; lgk;rk Hkh çnku djsa rFkk vius lq>ko ,oa ekxZn”kZu nsdj gesa çksRlkfgr 
,oa vuqx`ghr djrs jgsaA

 var esa eSa vius ys[ku dks mu lHkh fnC; vkRekvksa dks lefiZr djrh g¡wa ftUgksaus dksjksuk =klnh dky[kaM esa 
Hkh lekt ds fy, gekjs dk;Z esa lg;ksx gh ugha vfirq çsj.kknk;d Hkwfedk fuHkkdj lacy fn;k o lekt ds fy, 
cfynku gks x;s& ge lcds mUgsa J)k lqeu vfiZrA

10 Qjojh] 2021              jf”e “kekZ 
vtesj               eq[; laiknd 

Lons”kh foKku if=dk f}rh;

8



Lons”kh foKku if=dk
Swadeshi Vigyan Patrika

Contents / fo’k; lwph
                  Page Nos. 
1.  Governing Council & EC        1  
2.  Foreword  izkDdFku          3
3. Editorial Board          7
4. laikndh;       8 
5. LrEHk    laL—r] laL—fr vkSj Kku&foKku % ,d vuqie laxe  10
6. Dr. Praveen Kumar  Development of Advanced Traveller Information 
 Ms. Nidhi Chaudhary System (ATIS) for Jaipur City   11
7.  MkW0 nsosUnz eksgu  Hkkjr esa foKku vkSj izks|ksfxdh ds fodkl gsrq egkeuk 
     ekyoh; ds fopkj      22 
8. Dr. Rajeev K. Garg   Technology Development of Mobile Bridge 
 Dr. Rajeev Sharma  Inspection Unit at CSIR    25
9. MkW0 vk”kqrks’k ikjhd   Hkkjrh; foeku fo|k dk fogaxe ifjn`”; % ,d i;kZykspu 32
10.  Dr. Praveen Kumar Waste Plastic Modification Studies on Bituminous 
 Sh. Ravendra Singh Mixtures and Rheology of Bitumen towards 
     Healthier Roads      36
11. MkW0 nhid dksgyh   Hkfo’; dh rduhd % 3Mh fçafVax    43
12. Dr. Siksha Swaroopa  Emulsion Based Road Construction - 
     A Green Initiative for Rural India   45
13.  MkW0 jf”e “kekZ   losZ HkoUrq lqf[ku%] losZ lUrq fujke;k%    51
14. Sh. Madhukar  Understanding Vedic Science of Agriculture 
 Swayambhu  vis-à-vis Agricultural Practices   55
15.  Dr. T. P. Ijinu  Food, Health and Organic Agriculture  
     (In Malyalam)       61
16. Dr. T. P. Ijinu  Ethnic Foods, Functional Foods and 
 Dr. P. Pushpangadan  Nutraceuticals      67
17. Dr. R. S. Raubbin  Coral Reefs and Climate Change  
     (InTamil)        74
18. Dr. Shripathi Acharya Role of Ayurveda in the Management of 
 Ms. R. S. Acharya  Cirrhosis of the Liver     79
19. Sh. Atul Dixit  Hindu as an Identity     84
20. Guideline for Authors         87
21. Membership form         89

9



Hkkx 2

laL—r] laL—fr vkSj Kku&foKku % ,d vuqie laxe
¼;kfU=d foKku dk vkfnlzksr½

^^,rnns”kçlwrL; ldk”kknxztUeu%AA
Loa Loa pfj=a f”k{ksjUk] i`fFkO;ka loZekuok%AA

       ¼euqLe`fr & egf’kZ euq 2-20½

Hkkx 2Hkkx 2

laL—r] laL—fr vkSj Kku&foKku % ,d vuqie laxelaL—r] laL—fr vkSj Kku&foKku % ,d vuqie laxe
¼;kfU=d foKku dk vkfnlzksr½¼;kfU=d foKku dk vkfnlzksr½

^^,rnns”kçlwrL; ldk”kknxztUeu%AA^^,rnns”kçlwrL; ldk”kknxztUeu%AA
Loa Loa pfj=a f”k{ksjUk] i`fFkO;ka loZekuok%AALoa Loa pfj=a f”k{ksjUk] i`fFkO;ka loZekuok%AA

       ¼euqLe`fr & egf’kZ euq 2-20½

 egf’kZ euq vius mä dFku esa Li’V :i ls dgrs gSa fd Hkkjrh; Kku&foKku ls la;qä  
O;fäRo leLr fo”o ds fy, pfj= dk lPpk f”k{kd gks ldrk gSA egf’kZ euq dk mä dFku çkphu 
Hkkjrh; KkufoKku dh ml [kkbZ dk o.kZu djrk gS ftlds dkj.k lfn;ksa ls Hkkjr dh HkO; vkSj 
oSKkfud fo|kvksa dk lk{kkRdkj djus esa ge vleFkZ jgs gSaA

 orZeku lalkj ;kfU=d mUufr dh ml ije voLFkk dks çkIr djuk pkgrk gS tks dHkh 

ugha vkus okyh gS vkSj blfy, çfl) foKkuh ts- ,- Fk‚Elu fy[krs gSa& “When minor mysteries disappear, greater 
mysteries stand confessed. Science never destroys wonder but only shifts it higher and deeper.” vFkkZr~ tc 
lalkj ds NksVs jgL; [kqy tkrs gSa rks vkxs cM+s jgL; mifLFkr gks tkrs gSaA foKku dHkh lalkj ds vk”p;ksaZ dks feVk ugha ldrk] 
çR;qr mUgsa vxk/k vFkkg cuk nsrk gSA ¼Introduction to Science – J.A. Thomson M.A.½ laHkor% ;gh dkj.k Fkk fd Hkkjrh; 

laL—fr vius Kku&foKku dh ijkdk’Bk dks çkIr gksus ds mijkar Hkh çk—frd lkeatL; dk fun”kZu djkus okyh jghA

 Hkkjr ds çkphu lkfgR;] iqjkrkfÙod vo”ks’kksa vkSj fofo/k lk{;ksa dks ik”pkR; foKkfu;ksa us ÞMythologyß dk ,slk uke 
fn;k fd mu ij fo”okl djuk] muesa oSKkfudrk ;k rkfdZdrk dk vUos’k.k djus dk ç;kl djuk ,d vijk/kh ;k ikxy gksus 
dh vuqHkwfr djkus okyk ekuk tkus yxk vkSj ;gh dkj.k Fkk fd jkbV cznlZ ds foeku mM+kus ls Hkh yxHkx 25 o’kZ iwoZ tc egf’kZ 
n;kuUn ljLorh us Hkj}kt eqfu }kjk fyf[kr ^;U=loZLo^ ds oSekfud çdj.k ds vk/kkj ij foeku cukus gsrq 1 yk[k #i, dh 
lgk;rk ek¡xh rks fdlh us mu ij fo”okl ugha fd;k vkSj ;gk¡ rd fd bl ?kVuk ds 17 o’kZ i”pkr~ tc f”kodj ckiw th ryins 
us eqEcbZ ¼cEcbZ½ ds vkdk”k esa foeku mM+kdj fn[kk;k rks ;g ?kVuk Hkh bfrgkl ds iUuksa esa ,sls yqIr gqbZ ekuks ;g ?kfVr gh ugha 
gqbZ gksA

 vk/kqfud foKku ds rduhdh dkS”ky dk çk;% ,slk dksbZ i{k ugha] ftldk çfr:i Hkkjrh; çkP;foKku esa u feyrk gksA 
fofo/k dykvksa ds lalkj ls lEiw.kZ /kjk dks vkyksfdr djus okyk Hkkjrh; KkufoKku leLr fofo/k rduhdh dkS”ky] HkkSfrd foKku] 
jlk;u&foKku] ouLifr”kkL=] tarqfoKku] çkS|ksfxdh] —f’k] xf.kr”kkL=] o`f’VfoKku] i;kZoj.k ,oa HkwfoKku ds lkFk ;U=ksidj.kfoKku] 
foeku”kkL= ,oa “kL=kL=ksa ds fuekZ.k dk lzksr cuk jgkA thou ds çk;% lHkh i{kksa ij bu _f’k&eqfu;ksa ds fopkj vkt ds vk/kqfud 
fpardksa dks Hkh vk”p;Zpfdr djus okys gSaA

 rSfÙkjh; lafgrk esa ok;qfoKku ds fy, okr;U=] _rqfoKku ds fy, _rq&;U=] fn”kk&foKku ds fy, fnX;U=] çdk”k;U=ksa 
ds fy, rstks;U= vkSj ÅtkZ&lEcU/kh ;U=ksa ds fy, vkstks;U= ,oa ok.kh ds fofo/k ç;ksxksa ds fy, okX;U= dk mYys[k feyrk gS & 

^^okrkuka ;U=k;] _rwuka ;U=k;] fn”kka ;U=k;] rstls ;U=k;] vkstls ;U=k;A okpks ;Urq;ZU=s.kAA^^ 
¼rSfÙkjh; lafgrk 1-6-1-2] 1-7-10-3½

 Hkkjrh; m|ksxdyk] ukSdkfoKku] lSU;foKku] —f’kfoKku] o`f’VfoKku] HkwxHkZfoKku] /kkrqfoKku] u{k=foKku] vkS’k/kfoKku] 
jRufoKku] f”kYifoKku] leqæh&foKku] lkSj ÅtkZ] vfXufo|k] HkwxHkZ”kkL= vkfn leLr oSKkfud igyqvksa dks ;K dk gh çfr:i ekuk 
x;k gSA Hkkjrh; f”kYifoKku ds vUrxZr fofo/k “kL=kL=ksa ds fuekZ.k dk cgqrk;r ls o.kZu feyrk gSA okLrq”kkL= ds cstksM+ mnkg-
j.k rks vkt Hkh eafnj vkSj fo”kky çklkn o nqxZ vkfn ds :i esa ns[ks tk ldrs gSaA ojkgfefgj ds }kjk otzysi ¼IykLVj½ dh ,slh 
rduhdksa dk o.kZu fd;k x;k gS tks ,d djksM+ o’kZ esa Hkh u NwVsA jkelsrq] egjkSyh dk ykSgLrEHk] dks.kkdZ dk lw;Z eafnj] mÙkj Hkkjr 
vkSj nf{k.k ds fdys ,oa iwtkx`g Hkkjrh; foKku dh gh nsu gSaA ;g lcdqN rRdkyhu fodflr ;U=foKku dk çfrfuf/kRo djrs gSaA
pkjksa osn vkSj muds leLr vax&mikax ,oa muds fl)kUrksa dks foLrkj nsus okys vusd “kkL=kfn gesa HkO; Kku&foKku dk n”kZu 
djkrs gSa] LFkwy ls lw{erk dk vfHkKku djkrs gSa] Hkys gh muds ç;ksx ds rjhds orZeku rjhdksa ls fHkUu Fks] rFkkfi mudk foKku 
iwjh rjg ls orZeku foKku dks pqukSrh nsus okyk gSA

 vr% ;g ;qx tks ge Hkwy pqds gSa mls iqu% Lej.k djus vkSj djkus dk gS; mls dksjh dYiuk ekuus okyksa dks mldh 
oSKkfudrk ls ifjfpr djkus dk gS; e`r iM+h ekufldrk dks txkus vkSj vkxs c<+kus dk gS; vkSj ubZ f”k{kk uhfr ds }kjk 
u;k bfrgkl cukus dk gS---- bfr vyEk---A

M‚- vk”kqrks’k ikjhd dh ys[kuh ls
Øe”k%
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ABSTRACT

 Advanced Traveller Information System (ATIS) is one of the user services of Intelligent Transportation 
System (ITS). The main aim of ATIS is to bridge the information gap by using computer, information and 
communication technologies, and management techniques to provide the pre-trip and en-route information to 
the travellers about the travel options (like route choice, time of travel, and mode etc.). ATIS for Jaipur city has 
been developed using ArcGIS and Microsoft Visual Studio. The package developed using ArcGIS provides 
complete information about Jaipur city such as road network, railway line, historical places, religious places,
hotels, metro stations, transportation, etc. The information about historical and religious places includes their
history, entry fee, visiting time and duration with the image of that place. This package displays shortest route
between an origin and destination based on either distance or travel time, alternate route if there is any 
blockage on the road, best path to closest facilities based on either distance or time, and also provides detailed
path directions with map. The information about metro station includes metro time-table, metro fare, amenities 
near metro stations, feeder services at metro stations, etc.  The package developed using Microsoft Visual 
Studio provides the shortest route between an origin and destination based on either distance or travel time. 
This	package	uses	the	ant	system	algorithm	to	find	the	shortest.	

INTRODUCTION
 Intelligent Transport System (ITS) is an integrated system that implements existing or emerging 
computer, communication, information and vehicle-sensing technologies to coordinate transportation systems 
in	a	safe	and	efficient	manner,	monitor	traffic	conditions,	control	traffic	flow,	and	provide	information	to	the
motoring	public	about	traffic	conditions.	Advanced	Traveller	Information	System	(ATIS)	is	the	type	of	ITS
user services that implement computer, communication and information technologies and management 
strategies to provide the pre-trip and en-route information to the travellers about their travel options and to
influence	 their	 travel	 behaviour	 about	 mode	 choice,	 time	 of	 travel,	 route	 choice	 or	 trip	 making.	 ATIS	
technologies vary from one-way audio communications to interactive video communications, and suggest 
routes automatically when the driver gives origin and destination information. Ant colony optimization 
algorithms are a component of swarm intelligence, means the research area that studies algorithms inspired by
the swarm behaviour. These algorithms are built up of simple individuals which cooperate by self-organization, 
i.e. without any type of central control of swarm members. Ant colony optimization gets motivation from 
the foraging behaviour of some ant species. Ants deposit pheromone on the ground to mark some favorable 
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paths which should be followed by other members. Ant colony optimization works on a similar mechanism 
to solve optimization problems. Ant colony optimization algorithms are latest for solving many combinatorial 
optimization problems.

NEED OF THE STUDY
 Due to non-availability of proper traveller information dispersion source in metropolitan cities in 
developing countries (like India), road users in urban metropolitan cities are not well informed about spatial and 
temporal	variation	in	traffi	c	and	road	conditions.	Hence,	they	are	not	determined	about	their	travel	options	viz.	
Mode choice, route choice and time of travel. Seeing these facts, India requires a system, which is cost effective 
and	effi	cient,	at	the	same	time	is	also	compatible	with	the	personal	level	of	development	in	the	country	in	the	
related areas.

 Hence, the present study proposes a methodology for an Advanced Traveller Information System for 
Jaipur city using ArcGIS and Microsoft Visual Studio that provides traveller information to large number 
of	road	users	in	an	effi	cient	and	cost-effective	way	to	bridge	the	information	gap.

PREVIOUS STUDIES

         Many researchers from different countries have successfully developed the Advanced Traveller 
Information System for different cities. The information dispersion medium and the type of technology used
are	different	in	all	the	developments.	For	example,	the	United	States	focused	specifi	cally	on	the	development	
of telephone-based, television-based, and web-based ATIS systems, whereas Japan and Europe are more 
focused on the dissemination of traveller information using in-vehicle navigation system. However, the 
development of ATIS is at the primary stage in India

METHODOLOGY FOR DEVELOPMENT OF ATIS
 Jaipur city has been selected for the present study. The map has been taken from Google earth in the
form of tiles. Total 493 tiles were downloaded from Google earth. The basic Information includes their history,
entry fee, visiting time and duration etc.

TRAVEL TIME DATA

									Travel	time	data	was	collected	at	three	different	times	of	a	day,	i.e.	fi	rst	in	morning	at	9:00	AM	(peak	
fl	ow),	second	in	afternoon	at	2:00	PM	(normal	fl	ow)	and	third	in	night	at	10:30	PM	(wee	hours).	
The study network is shown in Fig 1.

Figure-1 Study network for travel time data collection

INFORMATION ABOUT METRO STATIONS
 The Jaipur Metro is India’s sixth metro rail system after those in Kolkata, Delhi, Bangalore, 
Gurugram and Mumbai. There are two metro lines in Jaipur city. The collected information includes metro 
time-table, metro fare, amenities near metro stations (like School, Hospitals, Hotels, Police Station etc.) and
feeder services at metro stations. 
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SURVEY DATA FOR FINDING ALTERNATE ROUTE IN CONGESTED AREAS
	 The	survey	was	done	for	finding	alternate	route	in	congested	areas	and	to	know	the	feeder	services	
used at metro station by people of different occupation. 

SOFTWARES USED
Following softwares are used in the development of ATIS Jaipur:
1. ERDAS IMAGINE
2. ArcGIS 10.3.1
3. Microsoft Visual Studio 2012 with .net, C++ and  C#

STEPS INVOLVED IN DEVELOPMENT OF ATIS 
Creation of Base Map for Jaipur City  
                 
       

Figure-2 Mosaicking of Google earth tiles in ERDAS IMAGINE 9.2

 Base map of the Jaipur city has been created using ERDAS IMAGINE 9.2. For this, all 493 Google 
earth tiles were inserted in ERDAS. 

GEOREFERENCING OF BASE MAP
 Base Map of Jaipur city was georeferenced in ERDAS IMAGINE 9.2.

DIGITIZATION OF FEATURES
 Digitization is the procedure of converting map features into digital form so that the concerned 
information can be stored in a database. Digitized map of Jaipur City is shown in Fig 3.

Figure-3 Digitized map of Jaipur city
HYPERLINKING OF INFORMATION
         The information about Historical and Religious places, Metro stations and the data collected from surveys
has been added to the respective features by the ‘Add hyperlink’ tool.  
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CREATION OF ROAD NETWORK DATASET
For developing road network dataset following steps were used:
1. First of all, the ‘Network Analyst Extension’ is to be enabled. 
2. Now for creating network dataset, Open ArcCatalog window and right-click on ‘Jaipur’ feature 
 dataset in ‘Jaipur Geodatadase.mdb’ and then click New > Network Dataset. After this, a New 
 Network Dataset window opens. 
3. Now by clicking Next, a new window opens. Click ‘Yes’ to model turns and then  check ‘global 
 turns’ in the network and click Next.
4. Now, click ‘Connectivity’. Then a new window opens. The connectivity policy of streets is already set 
 to ‘End Point’, so click OK and click Next.
5.	 As	this	dataset	has	no	elevation	fields,	so	select	‘None’	and	click	Next.	
6.	 Now	as	we	don’t	have	the	historical	traffic	data,	therefore	select	‘No’	and	click	Next.
7. Now next step is setting network attributes of New Network Dataset.
8.	 ArcGIS	Network	Analyst	analyzes	 the	source	 feature	classes	and	 looks	 for	common	fields	 such	as
	 One-way,	Meters,	 and	Minutes.	 If	 network	 analyst	 finds	 these	 fields,	 it	 automatically	 creates	 the	
	 corresponding	 network	 attributes	 and	 assign	 the	 respective	 fields	 to	 the	 network	 attributes.	 These	
 can be viewed by clicking ‘Evaluators’. Now to select the Distance attribute, click the ‘Distance’ row 
 and after this to see that how the values of network attributes are determined click ‘Evaluators’. Now  
 a new window named as ‘Evaluators’ opens.      
9. Now click OK to return to the new network dataset window and click ‘Next’.
10. Now click ‘Directions’ to establish driving directions and a new window named as ‘Network 
	 Directions	Properties’	opens.	 In	 the	 ‘General’	 tab,	 the	 ‘Name’	field	 for	 the	Primary	 row	should	be	
 mapped as the name of source line feature. 
11. After creating the network dataset, the system asks for building the network dataset. It is essential to
  build the network before performing any network analysis.
12. Now click Yes, the ‘build network dataset’ progress bar opens. The new network dataset named as
 Jaipur_Roads_ND2 is created and added to ArcCatalog along with the feature class, system junctions
  and Jaipur_Roads_ND2_Junctions.
13. For preview the new network dataset, click on the Jaipur_Roads_ND2 and then click the ‘Preview’tab. 
 Now Arc Catalog can be closed and the new network dataset can be added to Arc Map. After this,
 network analysis can be done.

METHODOLOGY FOR DEVELOPMENT OF ATIS JAIPUR USING VISUAL STUDIO
 In ATIS Jaipur package using Visual Studio, only Shortest Route Finding function was developed. 
 General steps followed to develop the program are as follows:
1. Study of C # (C Sharp) language and Visual Studio software.
2. Determination of various features required for the development of ATIS.
3. Development of logic for programming of overall methodology and the different actions to be 
 performed by the program.
4.	 Formation	of	flow	chart.
5. Collection of input data like map, travel time, route length etc. Travel time data is already discussed in 
 section 4.2.3.
6. Developing the code in C Sharp language for the package.
7. Then run the developed code.

DEMONSTRATION OF ATIS JAIPUR APPLICATION
ARC-GIS Package
 The ATIS Jaipur application developed using ArcGIS has the following features:
USING GENERAL FUNCTIONS
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 Full view of Jaipur city map with all features 
in the ATIS Jaipur application is shown in Fig 4.

Figure-4 Full view of Jaipur city map with all 
features

FIND SERVICE AREA
 A service area is a region that includes all 
accessible	streets	(i.e.,	streets	that	are	within	specifi	ed	
impedance). For instance, the 5 minute service area 
for any place includes all the streets that can be 
reached within 5 minutes from that place. 

Figure-5 Five-minute service area for Sindhi 
camp metro station

INFORMATION OF HISTORICAL AND 
RELIGIOUS PLACES WITH IMAGE
 Travellers can view the information like 
opening and closing time of places, information 
about functioning days in a week, details of entry fee,
visit duration etc.
        
      
        

Figure-6 Information about Jantar Mantar

CLOSEST FACILITY
 Load Locations window and Layer Properties 
window are shown in Fig. 7 and 8. As an example,
Sindhi Camp Metro Station is taken as starting point
(shown as light blue coloredbox on the map) and 
hotels (shown in pink color) within 5 km are searched
as closest facility. 

  

  
          

Figure-7 Load locations window

            

Figure-8 Layer properties window
PATH DIRECTIONS
 Path directions with detailed information and 
map for all hotels are shown in Fig. 9.

Figure-9 Path directions with detailed informa-
tion and map for all hotels

SHORTEST ROUTE BETWEEN ORIGIN AND 
DESTINATION
 Shortest path will be displayed in blue color 
on the map. Layer properties window is shown in 
Fig 10. Shortest path between point 1 and 2 is shown 
in Fig 11 when distance is selected as impedance 
and if travel time is selected as impedance then 
the shortest path is according to Fig 12.
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Figure-10 Layer properties window

  

Figure-11 Shortest route between point 1 and 2 
when distance is selected as impedance

 
 
 
 
 
   
  

 
Figure-12 Shortest route between 1 and 2 when 

travel time is selected as impedance

PATH DIRECTION
 Path directions with detailed information for 
the path between point 1 and 2 is shown in Fig 13.

 

Figure-13 Path directions with detailed informa-
tion and map

ALTERNATE ROUTE DURING ANY BLOCK-
AGE ON THE ROAD
 If road is blocked due to any reason (like 
accident,	work	progress,	or	traffic	jam)	this	application	
is capable to show the alternate route in this case. A 
new alternate route is computed that avoids the 
blockage, as shown in Fig 14.

 
Figure-14 Alternate route during any blockage on 

the road
SUGGESTED ALTERNATE ROUTE IN 
CONGESTED AREAS
 As discussed above, the data collected from 
survey in congested areas has also been attached in this 
application. To see this information, follow the steps 
given below:
1. Click on ‘Hyperlink’ icon on toolbar.
2. Now blue color lines will appear on the surveyed 
routes.
3. When user clicks on this blue line, the survey 
data and the suggested alternate route will appear 
as shown in Fig 15.

 
 
 
 
  

Figure-15 Survey data and suggested alternate 
route instead of station road

INFORMATION ABOUT METRO
METRO TIME TABLE, FARE, AMENITIES 
NEAR METRO STATIONS, FEEDER 
SERVICES AT METRO STATIONS
 As discussed earlier, the data collected about 
metro time-table, amenities near metro stations, 
feeder services at metro stations has also been 
attached in this application. Guidelines to view this 
information are as follows:
i. Click on ‘Hyperlink’ icon   on toolbar.
ii. Now blue color dots will appear on every metro 
station. 
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PREDEFINED INFORMATION
	 This	application	also	consists	of	some	predefi	ned	queries	for	best	path	and	directions.	These	are	very
useful for tourists to search best hotels to a particular distance from railway station, best path from railway
station to historical places and hotels to historical places.

RAILWAY STATION TO HOTELS
 To view this information, user has to check the box given in front of the layer ‘Railway Station to Hotels.

RAILWAY STATION TO HISTORICAL PLACES
 The best path for different historical places is shown in blue color in Fig 18. From Hotel to various 
places, the screen shot is shown in Fig 19.   

Sindi Camp Metro Station (SICP) 
1. Metro Time Table:   

Mansarover to Chandpole Chandpole to Mansarover
First Train 6:50 AM 6:28 AM
Last Train 9:23 AM 9:23 AM

Frequency In every 15 Minutes 6:50 AM to 5:20 PM 6:28 AM to 5:30 PM
In every 10 Minutes 5:20 PM to 9:23 PM 5:30 PM to 9:23 PM

2. Metro Fare
(i)  Standard Fare (In Rs.) for Off-peak Hours (Start of the revenue service to 4:59 PM)

Station Mansarover New 
Aatish 
Market

Vivek 
Vihar

Shy-
am 
Nagar

Ram 
Nagar

Civil 
Lines

Metro 
Railway-
Station 

Sindhi 
Camp

Chandpole

Sindhi 
Camp

17 17 11 11 11 6 6 6 6

(ii) Standard Fare (In Rs.) for Peak Hours (5:00 PM till last revenue service)
Station Mansarover New 

Aatish 
Market

Vivek 
Vihar

Shyam 
Nagar

Ram 
Nagar

Civil 
Lines

Metro 
Railway-
Station 

Sindhi 
Camp

Chandpole

Sindhi 
Camp

23 23 17 17 17 11 11 11 11

3. Passenger Amenities Near Metro Station:
Station Hospital Cafe & Hotels Others Police Station
Sindhi 
Camp

Zanana 
Hospital 
(900m)

Hotel Polo Victory (250 m) Bus Stand (200 m) Sindhi Camp 
(600 m)Hotel Mansingh (300 m) Polo Victory Cinema (250m)

Hotel Haveli (1 Km) Ganpati Plaza (1 Km)
RTDC-Gangaur (2 Km) MI Road (1.5 Km)

(Distance listed in table is measure from metro station)   
4. Feeder Services:
(i) Low Floor Bus:

Route 
No

Route 
Name

Route Plan Bus 
Stop

Fre-
quency

First 
Bus

Last 
Bus

Mini-
mum 
fare

Max-
imum 
Fare
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10-A Railway 
Station 
to Galta 
Gate

Bus Stand-Chandpole 
Choti Chaupad-Badi Chau-
pad-Ramganj-Surajpole 
(both sides)

Gate 
No.1, 
Gate 
No. 2

15 
Minutes

6:15 
AM

8:30 
PM

Rs. 7/- 
(upto 
2 Km)

Rs. 23/- 
(28 
Km)

Galta 
Gate to 
Railway 
Station

10-B Niwaru 
to Galta 
Gate

Jhotwara-chomu Pulia-Paa-
nipench-Chandpole-Bus 
Stand-Jaipur Junc-
tion-NBC-Sodala-Ram-
bagh-LBS Mod-Jawahar 
Nagar - Transport Nagar 
(both Sides)

Gate 
No.1, 
Gate 
No. 2

16 
Minutes

6:30 
AM

8:06 
PM

Rs. 7/- 
(upto 
2 Km)

Rs. 23/- 
(28 
Km)

Galta 
Gate to 
Niwaru

AC-2 Joshi 
Marg to 
Mahatma 
Gandhi 
Hospital, 
Sitapura

Jhotwara-Chomu 
Pulia-Chinkara Canteen-Jai-
pur Junction-GPO-Ajmeri 
Gate-Tonk Phatak-Durgapu-
ra-Sanaganer Thana-Pratap 
Nagar-India Gate (both 
Sudes)

Gate 
No.1, 
Gate 
No. 2

10 
Minutes

6:11 
AM

8:18 
PM

Rs. 
11/- 
(upto 
4 Km)

Rs. 37/- 
(34 
Km)

Mahatma 
Gandhi 
Hospital, 
Sitapura 
to Joshi 
Marg

(ii) E-Rickshw:
Sr RID From Route Plan Minimum 

Fare
Maximum 
Fare

1 E-17 Sindhi Camp Pareek College Road-Shiv 
Circle-Maharani School-
Hathi babu ka Bagh-Meera 
Marg-Collectorate-Hotel 
Ashoka-Pareek College 
road-Station

Rs. 5/- Rs. 20/-

Figure-16 Detailed information about Sindhi camp metro station

 
Figure-17 Best path for different hotels from railway station
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Figure-18 Best path for different historical places from railway station
 

Figure-19 Best path for different historical places from hotel Gangaur

VISUAL STUDIO PACKAGE

	 The	ATIS	Jaipur	application,	developed	using	Visual	Studio	program	is	capable	of	finding	shortest
route between origin and destination by using either distance or time as impedance. When the user starts the
application, a window will appear as shown in Fig 20. That contains the information like name of the 
application, services etc.

     
 

Figure-20 ATIS Jaipur home window

SHORTEST ROUTE FINDER
         When the user clicks on the ‘Shortest Route Finder’ button, a window will open as ‘Shortest Route 
 Finding Window’ as shown in Fig 21.
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Figure-21 Shortest route finding window

 Figure-22 Shortest route finding window with input values

 
Figure-23 Shortest route result window

CONCLUSIONS AND RECOMMENDATIONS
 In this research work, an Advanced Traveller Information System for Jaipur city has been developed
  using two softwares i.e. Geographic Information System (GIS) and Microsoft Visual Studio 2012.
1. The package developed using ArcGIS has the following capabilities:
 (i) It provides general functions such as display desired features, zoom in/out, pan, and measure tool.
	 (ii)	It	facilitates	‘Find	features’	tool	which	can	be	used	to	find	the	features	in	Jaipur	city	on	the	map.
 (iii) The service area for any place can be found using this package.
 (iv) It gives the information related to historical and religious places(such as history, entry fee details, 
 visiting time, and duration etc.) with the image of that place.
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	 (v)	It	also	helps	in	finding	the	best	path	for	closest	facility	based	on	either	travel	time	or	distance	and	
 detailed path directions with map.
 (vi) It provides the shortest route between origin and destination based on either travel time or distance 
	 and	 detailed	 path	 directions	 with	 map.	 It	 also	 helps	 in	 finding	 the	 alternate	 route	 if	 there	 is	 any	
 block age on the road. 
 (vii) It also suggests the alternate route in congested areas on the basis of survey data.
 (viii) It provides the information about Jaipur Metro such as metro time-table, metro fare, amenities 
 near metro stations, and feeder services at metro stations. 
 (ix) It also displays the survey data related to feeder services used by people of different 
 occupation at metro stations.
	 (x)	Some	predefined	information	has	also	been	attached	according	to	user’s	requirement.
2.		 The	package	developed	using	Microsoft	Visual	Studio	has	 the	 capability	 to	find	 the	 shortest	 route	
 using Ant System Algorithm. It gives the shortest route based on either travel time or distance. This 
 package gives the shortest route only for the study network on which the data was collected. 
 The developed package can be used at Bus stand, Railway stations, Metro stations, Airport, Tourist
 information centers, and Kiosks.
	 ATIS	is	the	recent	development	in	Transportation	Engineering.	It	can	reduce	the	traffic	congestion	as
  well travel cost in addition to environment pollution. But the cost involve is very high. This is the 
 reason that while developed countries are using it for last one decade, we are not able to even start 
 properly. So there is a need to give attention and call concern experts.
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Hkkjr esa foKku vkSj izkS|ksfxdh ds fodkl gsrq egkeuk ekyoh; 
ds fopkj

nsosUnz eksgu
tuin vfHk;kaf=dh foHkkx, Hkkjrh; çkS|ksfxdh laLFkku

dk”kh fganw fo”ofo|ky; 
okjk.klh 221005 (mRrj izns”k)

Email: devmohan9@gmail.com
 
ys[kd ifjp;
 ys[kd Hkkjrh; çkS|ksfxdh laLFkku&cukjl fganw fo”ofo|ky; (ch,p;w) ds tuin vfHk;kaf=dh foHkkx esa iwoZ foHkkxk/;{k rFkk orZeku 
esa çk/;kid ds in ij lsokjr gaSA muds ys[k fofHkUu jk’Vaªh; rFkk varjkZ’Vªah; if=dkvksa esa çdkf”kr gksrs jgrs gSa rFkk muds O;k[;ku 
jk’Vaªh; ,oa varjkZ’Vªah; lEesyuksa esa lqus tkrs gSaA mudh fo”ks’kKrk ds {ks= ok;q çnw’k.k fu;a=.k] v‚Vkseksckby fudkl çnw’k.k dh jksdFkke] 
ty vkSj vif”k’V ty mipkj] Kkr fo’kkä inkFkksaZ ds ekbØksck;ksy‚ftdy gVkus] i;kZoj.k ç.kkfy;ksa dh e‚Mfyax] tyok;q ifjorZu] 
i;kZoj.k uSfrdrk vkfn gaSA

 vkS|ksfxd Økafar ds ckn ls orZeku ;qx esa foKku vkSj izkS|ksfxdh ds }kjk vkfFkZd fodkl dh ftl vlapkj.kh; vo/kkj.kk dks 
izksRlkgu fn;k tk jgk gS] mlh ds dkj.k leLr fo”o esa O;kIr jgha fofo/k leL;kvkas rFkk vkfFkZd&izfrn”kksaZ (Models) dk yXkHkx yksi 
gksrk tkrk jgk gSA vkfFkZd fodkl dk ;g izfrn”kZ fo”o ds lkeus mRiUu gksuss okyh vusd foHkhf’kdkvksa dk izR;{k ;k vizR;{k mRrjnk;h gSA 
orZeku le; esa O;kIr dksfoM&19 egkekjh ds vfr fo”kky Lrj ij foLrkj ds fy, Hkh blh izdkj dh lksp dks vizR;{k :Ik ls mRrjnk;h 
ekuk tk ldrk gSA Hkkjr ds Lora=rk laxzke ds le; esa vusd foHkwfr;kas us vkfFkZd vkSj izkS|ksfxd fodkl gsrq vius&vius egÙoiw.kZ 
fopkj fn, FksA buesa egkeuk enu eksgu ekyoh;] eksgunkl djepan xka/kh th rFkk tokgj yky usg: ds uke fy, tk ldrs gSaA

 xka/kh th us xzkeh.k vFkZO;oLFkk ij vk/kkfjr fodkl dk fl)kUr fn;k Fkk vkSj mu lHkh e”khuksa dk fojks/k djrs Fks tks fd ns”k esa 
csjkstxkjh dh fLFkfr mRiUu dj ldrh FkhaA muds bl fl)kUr ds vk/kfqud ;qx esa fo”o ds vusd ns”kkas ds lkFk orZeku le; esa
ns”k dSls lkeatL; cSBk ikrk] bldks le> ikuk vklku ugha gSA

 Hkkjr ds izFke iz/kkuea=h tokgj yky usg:] xka/kh th ds fudV lg;ksxh Fks] fdUrq vkS|ksfxd vkSj vkfFkZd fodkl ds ckjs esa 
muds fopkj fcYdqy esy ugha [kkrs FksA usg: th dk fodkl cM+h&cM+h e”khuksa ij vk/kkfjr dkj[kkukas rFkk if”pe vk;kfrr HkkSfrd fodkl 
ds fl)kUrksa ij vk/kkfjr FkkA bl fl)kUr ij gksuss okys fodkl ds dkj.k gh ns”k csjkstxkjh tSlh vusd leL;kvkas ls vkt tw> jgk gSA
Lora=rk ds lkr n”kd chr tkus ds ckn vkt Hkh gekjk ns”k Hkkjr, fodkl”khy ns”kkas dh lwph ls ckgj vkus esa vleFkZ jgk gSA fo”o 
ds vusd ns”k gekjs ns”k ls oSKkfud] rduhdh] vkfFkZd] lSU; rFkk vU; {ks=ksa esa dkQh Åij fxus tkrs gSaA vk/kfqud dky dh ;g dM+oh 
lPpkbZ gekjs ns”k ds fy, lnSo ls ,slh gh ugha FkhA ;g ,sfrgkfld lR; gS fd xqIr dky vfoHkkftr Hkkjr ds fy, Lo.kZ ;qx Fkk vkSj eqxy
dky esa Hkh gekjk ns”k vkfFkZd :i ls laiUu Fkk rFkk bl miegk}hi esa foKku o rduhdh {ks=kas esa Hkh ljkguh; izxfr gqbZ FkhA

 mi;qZä lR; dks fdlh ns”k dks vfrjatu djus dh vk/kkjghu dksf”k”k ugha ekuk tkuk pkfg,] D;ksafad ,sls dbZ ,sfrgkfld l{;ksa 
dks vk/kfqud dky esa if”peh oSKkfudksa rFkk bfrgkldkjksa us Hkh eqä daB ls Lohdkj fd;k gSA çfl) bfrgkldkj ,0 ,yå ck”ke }kjk 
ç.khr fo”o çfl) iqLrd ‘The Wonder that was India’ bl fo’k; esa iBuh; gSA

 cks/kk;u }kjk fn;k x;k (ledks.k f=Hkqt ds fy,) ;2 $ j2 = y2 (x2 + y2 = z2) çes; ikbFkkxksjl ls dbZ “krkfCn;ksa 
iwoZ fn;k tk pqdk FkkA fo”o esa loZ&çFke ÞIykfLVd ltZjhß egf’kZ lqJr }kjk dh xbZ Fkh vkSj muds }kjk vfHkdfYir (Designed) dbZ 
vkStkj (Tools) vkt Hkh laiw.kZ fo”o eas fofHkUu f”kYi fØ;kvksa esa ç;qä fd, tkrs gSaA egkf’kZ pjd }kjk fojfpr Þpjd lafgrkß esa vusd
jksxksa, muds funkuksa rFkk mipkjksa dk o.kZu gSA bu iqLrdks dks ns[kus ls Li’V gksrk gS fd dbZ jklk;fud rÙo] ftuds vkfo’dkj ds fy, 
ge if”peh lH;rk dks laiw.kZ Js; ns nsrs gSa] mudk vkfo’dkj ([kkst) gekjs ns”k esa cgqr igys gh gks pqdk FkkA

 vkpk;Z “kadj }kjk ç.khr Jhen~Hkxon~ xhrk ds Hkk’; esa dgk x;k gS ÞlIr}hi esfnuhß] tks Li’V djrk gS fd Hkkjrh;kas dks de ls 
de lkroha “krkCnh ls bl rF; dk Kku Fkk fd i`Foh ij lkr egk}hi gSa okLro esa ;Kkas esa ç;qä gksus okyh osfn;ksa ds fofo/k vkdkjksa rFkk 
{ks=@{ks=Qyksa ds lVhd fu/kkZj.k ds fy, xf.kr dh dqN vusd “kk[kkvkas dk fodkl Øe”k% gksrk x;k FkkA dgk x;k gS Þvko”;drk gh
vkfo’dkj dh tuuh gSß vkSj blh ds dkj.k gekjs ns”k esa fofo/k HkkSfrd] jklk;fud rFkk tSfod {ks= ls lacaf/kr foKku dh “kk[kkvksa dk 
gh mn~Hko ugha gqvk] cfYd mudh nk”kZfud fopkj/kkjkvksa dk Hkh tUe gqvk FkkA

 Hkkjr ds bfrgkl esa dHkh Hkh bl ckr ds çek.k ugha feyrs fd fdlh O;fä] oSKkfud ;k nk”kZfud dks bl dkj.k e`R;qrqY; ;kruk 
;k e`R;qnaM fn;k x;k gks fd mldh fopkj/kkjk ;k [kkst ml le; çpfyr nk”kZfud ekU;rkvksa ;k vU; LFkkfir /kkj.kkvksa ls esy u [kkrh 
gksA bl çdkj Hkkjrh; miegk}hi esa u dsoy vusd lkalkfjd egÙo dh oLrqvksa ds fuekZ.k gsrq fofo/k inkFkksZa rFkk rduhdksa dk Øfed 
fodkl gqvk] cfYd vk/;kfRed fopkjksa] n”kZuksa o erksa dk Hkh çdVhdj.k laHko gks ldkA

Lons”kh foKku if=dk 
o’kZ 1 vad 2 tqykbZ&fnlEcj 2020 i`- 22-24



 ije vkfLrdrk ls pje ukfLrdrk rd foLr`r fofo/k
(N% çeq[k) nk”kZfud ;k vk/;kfRed xaHkhj fopkj/kkjkvks rFkk mudh
“kk[kkvksa vkSj ç”kk[kkvksa dh mifLFkfr ml le; ds Hkkjr esa miyC/k 
oSpkfjd Lora=rk dk thoar çek.k gSA

laiw.kZ fo”o esa ftl fopkj/kkjk dks orZeku le; eas la/kkj.kh; 
;k laiks’; fodkl (Sustainable Development) ds :i esa 
tkuk tkrk gS rFkk fodkl dh çfdz;k esa ftl vo/kkj.kk dk /;ku 
j[kuk vko”;d gS] mldk HkkokRed vk/kkj bZ”kkokL;ksifu’kn~ ds 
fuEufyf[kr çFke ea= esa æ’VO; gSA

ÞbZ”kkokL;fen¡ loZa ;r~ fd´p txR;ka txr~A 
rsu R;äsu HkqathFkk% ekx`/k% dL; fLon~ /kueAA 

vFkkZr~ bl lalkj esa tks dqN Hkh gS] lc dqN bZ”oj (nsOkRo) ls vksr 
çksr gSA mldk R;kx dh Hkkouk ds lkFk miHkksx djuk pkfg,] 
ykyp ugha djuk pkfg, D;kasfd /ku (çk—frd lalk/ku) fdldk gS 
(fdlh dk ugha gS) okLro esa thou pykus ds fy, ftu (fofo/k :i 
esa) vifjgk;Z gS] leL;k;as rc mRiUu gksrh gaS] tc ykHk dh –f’V 
larqfyr miHkksx dh Hkkouk ij Hkkjh iM+us yxrh gSA egkRek xka/kh 
dk çfl) dFku Hkh bl lR; dh vksj bafxr djrk gS&

‘The earth can provide enough for everyone’s
need but not for even one man’s greed’.

 vius ns”k ds HkkSfrd fodkl dk çfrn”kZ (Model ) pqurs 
le; esa mi;qZä egku~ fopkjksa dk lekos”k vfuok;Z :i ls djuk 
pkfg,A ge Hkkjrh;kas dks bl ç”u dk ldkjkRed mÙkj iqu% [kkstuk 
pkfg, D;ksafd dHkh blh ns”k ds okfl;ksa us bl çdkj ds /kkj.kh; 
fodkl dks laHko djds fn[kk fn;k FkkA

 eSgjksyh dk ykSgLrHk (1500 o’kZ ls vf/kd çkphu) rFkk 
fla/kq ?kkVh dh lH;rk esa çkIr urZdh dh ewfrZ vkfn ;g lR; 
çekf.kr :i ls Li’V dj nsrss gSaA ;g ,sfrgkfld lR; gS fd 
vk/kfqud ;qx Hkkjrh; miegk}hi dk ;wjksi (baXySaM) esa vkS|ksfxd 
Økafaaar ds vkjEHk (1752 bZ 0 ds vklikl) ds le; dk ldy ?kjsyw 
mRikn (Gross Domestic Product) dk laiw.kZ fo”o dh 
vFkZO;oLFkk esa va”k baXySaM ds va”k dh rqyuk esa vR;f/kd (dbZ xquk) 
gqvk djrk FkkA

 Iyklh ds ;q) (1757 bZ0) ds ckn Hkkjh ek=k esa Hkkjr ls 
ywVs /ku ds }kjk baXySaM dh vkS|ksfxd çxfr esa rst+h vk;h vkSj ckn 
esa HksnHkko rFkk ck/kk ;qä ,d i{kh; O;kikfjd uhfr;ksas ds }kjk vaxzstkas 
us bXaySaM (;wukbVsM fdaxMe) ds i{k eas rFkk Hkkjr ds fojks/k esa ykHk dh 
fLFkfr iSnk dj nhA QyLo:Ik Hkkjr mÙkjksÙkj /kughu gksrk x;k vkSj 
varr% ,d —f’k ij vk/kkfjr vFkZO;oLFkk esa cny x;k] tcfd Iyklh 
ds ;q) ds dbZ n”kdksa ckn rd Hkh Hkkjr vaxzstksa dh vU;k;iw.kZ 
uhfr;kas ds fdz;kUOk;u mijkUr Hkh o`gn~ fefJr (—f’k vkSj m|ksx 
vk/kkfjr) vFkZO;oLFkk ds :i esa cus jgus esa l{ke gqvk FkkA bu 
?kkrd uhfr;ksa esa Hkkjrh; m|ksx/ka/kksa dk neudkjh “kks’k.k] fczVsu ds 
mRiknksa dk c<+rk vk;kr rFkk Hkkjr ds dPps eky dk fu;kZr “kkfey 
Fkk] ftlds ifj.kkeLo:i Hkkjr dh vf/kdka”k tula[;k eq[; :i ls
—f’k ij vk/kkfjr gks x;hA /khjs /khjs Hkkjr dh vkfFkZd fLFkfr dks bruk 
ttZj dj fn;k x;k fd ;gk¡ çk;% vdky iM+us o muls cgqr cM+h 
la[;k esa ekSr gksus dh fLFkfr;k¡ cu xbZA

 Hkkjr esa 1800 ls 1825 bZ0 ds chp esa ik¡p vdky (nqfHkZ{k) 
iM+s vkSj fQj 1825 bZ0 ls 1850 bZ0 rd nk]s 1851 bZ0 ls 1875 rd 
N% rFkk 1873 ls 1900 rd vBkjg vdky dh vkof`Rr gqbZA Jh fMXch 

uked ;wjksfi;u bfrgkldkj ds vuqlkj 1854 ls 1901 rd ljdkjh 
vk¡dM+ksa ds vuqlkj 28]825]000 ekSrsa ek= nqfHkZ{k ds dkj.k vle; gh 
gks x;hA fMXch ds vuqlkj] eksVs vuqeku ds vk/kkj ij ;g dgk tk
ldrk gS fd 19oh lnh ds vafre rhu n”kdksa esa nqfHkZ{k vkSj vHkko dh 
?kVuk,¡ yxHkx ,d “krkCnh igys dh rqyuk esa pkj xquk vf/kd gksuss 
yxha rFkk mudk foLrkj Hkh yxHkx pkj xquk gks x;kA

 Hkkjr ds le`) bfrgkl ds ckotwn] vaxzstksa }~kjk cukbZ xbZ 
xyr uhfr;ksa vkSj muds nh?kZdkyhu vU;k;iw.kZ dneksa ds QyLo:i 
Hkkjr ,d vuar le`) jk’Vª ls vfr foiUu HkwHkkx esa “kuS% “kuS% ifjofrZr 
gks x;kA blds ckn eSdkys dh xyr f”k{kk uhfr us Hkkjr ds Lof.kZe 
bfrgkl dks /kwfey djds ;wjksfi;u lH;rk dks vk/kkjghu mR—’Vrk 
dks ekuo lekt }kjk gksus okys fofo/k fØ;k dykiksa esa lokZsPp fl) 
djus dk nqjkxzgiw.kZ dqfRlr iz;kl fd;kA

 Hkkjr dh bl foiUUkrk dk Li’V dkj.k vaxzstksa dh xyr 
uhfr;k¡ gh Fkha] bl ckr dks vusd vaxzst fo}~kukas rFkk bfrgkldkjkas 
us Hkh Lohdkj fd;kA muesa ls dqN fo}kuksa dk lanHkZ nsrs gq, dk”kh 
fgUnw fo”ofo|ky; ds ijeknj.kh; laLFkkid HkkjrjRu egkeuk iafMr 
enu eksgu ekyoh; th us Hkh Hkkjrh; vkS|ksfxd vk;ksx (Indian 
Industrial Commision) }~kjk çLrqr vk[;k (Report) ij 
viuh foLr`r fVIi.kh fy[kh] ftldks Note of Dissent on 
Indian Industrial Commision Report (1916 & 1918) 
ds :i eas tkuk tkrk gSA iafMr enu eksgu ekyoh; ml vk;ksx 
ds rhu Hkkjrh; lnL;ksa esa ls ,d Fks vkSj bl vlgefr dh fVIi.kh 
dh vk[;k ds lkFk layXud (Appendix) ds :i esa Nkik x;k FkkA 
fo”o çfl) dydÙkk fo”ofo|ky; bldks vius dqN fo’k;kass ds Nk=ksa 
dks yEcs le; rd i<+krk Hkh jgk gSA bl vk[;k dks i<+us ls egkeuk 
ekyoh; th ds cgqvk;keh O;fäRo rFkk muds lE;d~ Kku dh 
fofo/krk vkSj xgurk ds fofo/k vk;keks ls ikBdksa dk lw{e ifjp; tSlk 
gksrk gS rFkk Hkkjr ds laiw.kZ fodkl gsrq okLro esa rRdkyhu le; esa 
uhfr;kass vkSj muds dk;kZUo;u ds Lrj ij D;k fd;k tkuk lehphu 
FkkA ,slk Li’V :i ls Kkr gksrk gSA ml foLr`r vk[;k ds dqN Hkkx 
bl le; dh ifjfLFkfr;ksa eas Hkh iBuh;] xaHkahj :i ls fopkj.kh; 
rFkk leqfpr :i ls dj.kh; cus gq, gSaA Hkkjrh; jk’Vªah; dkaxzsl 
ds 1909 esa gq, ykgkSj vf/kos”ku esa v/;{k in ls O;k[;ku nsrs gq, 
egkeuk ekyoh; us dgk Þjk’Vªah; vk; de gS vkSj blhfy, jk’Vªah; 
le`f) Hkh fuEu gSA yksx Iysx vkSj eysfj;k ls cgqr cM+h la[;k esa 
ej jgs gSaA nqfHkZ{k ls cgqla[; ekSrsa gks jgh gSa vkSj yksx vle`) ,oa 
nq[kh gSaA ns”k dh ;gh n”kk gSA nwljh rjQ ;g æ’VO; gS fd ;s ns”k 
çk—frd lalk/kuksa ls Hkjiwj gSA bl ns”k ds yksx u cqf) ls de gaS 
vkSj u gh m|ferk esa rFkk os cgqr lknk thou thrs gSa] os vijk/kkas 
ds vknh ugha gSa tSlk fd dqN lcls mUur ns”kksa eas gSA D;k blls Hkh 
vf/kd nq[kn vkSj fujk”kk iw.kZ dqN vkSj gks ldrk gS fd yksx ,slh 
nqHkZkX;iw.kZ fLFkfr esa gSa fd ;s ns”k vU; ns”kksa dh rqyuk esa bruh fuEu 
fLFkfr esa gSA bl le; ekr`Hkfwe ds çfr gekjk D;k drZO; gS \

 egkeuk ekyoh; th ds ç;klksa ds QyLo:Ik Hkkjrh; jk’Vªah; 
dkaxszl us 1904 esa çFke ckj Hkkjr esa varjkZ’Vªah; Lrj ds lokZsÙke 
rduhdh o vfHk;kaf=dh laLFkku ds lerqY; de ls de ,d laLFkku 
dh LFkkiuk gsrq rRdkyhu ljdkj ls ekax dhA egkeuk ekyoh; ds 
usr`Ro esa Hkkjrh; vkS|ksfxd lEesyu (Indian Industrial 
Conference) Hkkjrh; jk’Vah; dkxazsl ds okf’kZd lEesyu ls le`) 
gksdj 1905 (esa çFke ckj okjk.klh esa vk;ksftr) ls çfro’kZ vk;ksftr 
gksuss yxkA 1906 es uSuhrky esa vk;ksftr Hkkjrh; vkS|ksfxd lEesyu 
esa fczfV”k ljdkj ls ;g ekax dh xbZ fd og ns”k esa rduhdh] 
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vkS|ksfxd rFkk okf.kfT;d f”k{kk ds fy, ns”kO;kih O;oLFkk djsA

 Hkkjrh; vkS|ksfxd vk;ksx dh vk[;k (Report) ij egkeuk 
ekyoh; th dh v/;{krk esa vk;ksftr Hkkjrh; jk’Vªah; dkaxzsl ds 
rSarhlosa (fnYyh esa vk;sftr) vf/kos”ku esa fopkj fd;k x;k 
rFkk ekyoh; th }kjk fy[kh xbZ vlgefr fVIi.kh (Note of 
Dissent) dh Hkwfj&Hkwfj ç”kalk dh xbZA bl fVIi.kh ds var esa ekyoh; 
th us lkjka”k çLrqr djrs gq, ÝsMfjd fudylu dks mn~/k`r djrs 
gq, fy[kk Fkk ÞeSa viuh jk; Hkkjrh; m|ksxksa ds ckjs esa nsrs gq, 
;s dguk pkgrk gwa fd ;s çFke] f}rh;] r`rh; (gj) Lrj ij Hkkjrh; 
fgrkass dk /;ku j[kas çFke Lrj ls esjk vfHkçk; gS fd LFkkuh; dPps 
eky dk mi;ksx fd;k tk, f}rh; Lrj ls ;s fd m|ksxkas dks ;gka 
yxk, tk,a rFkk r`rh; Lrj ls ;s fd bu leLr m|ksxksa }kjk vftZr 
ykHk Hkh blh ns”k esa jgasA ekyoh; th ds vR;kf/kd ç;klksa ds 
ckotwn fczfV”k ljdkj us dksbZ lkFkZd Bksl dk;Z djus esa dksbZ 
fo”ks’k :fp ugha fn[kkbZA Hkkjrh; vkS|ksfxd lEesyu rFkk 
Hkkjrh; jk’Vªah; dkaxzsl }kjk ikfjr çLrkoksa dks Hkh dksbZ fo”ks’k çHkko 
ugha fn[k ldkA vr% ekyoh; th us ns”k dh xjhch vkSj Hkq[kejh 
dks feVkus rFkk rduhdh vkS|kfxd] —f’k] okf.kT; fpfdRlk tSls 
{ks=ksa ds lkFk&lkFk dyk] lkfgR;] n”kZu vkfn dh O;oLFkk gks lds 
rkfd mlls f”k{kk iku okys fo|kFkhZ ,dkaxh O;fäo okyk vlarqfyr 
O;fä u gksdj] ekuoh;rk dh xfjek O;fDrRo dh laiw.kZrk pkfjf=d 
lokZsR—’Vrk dks çkIr dj ldsaA

 dk”kh fganw fo”ofo|ky; ls lac) 1905 esa ekuoh; th }kjk 
çLrqr fooj.k eas LFkkiR; osn rFkk vFkZ”kkL= ds ,d d‚yst ds vykok 
HkkSfrdh] jlk;u “kkL= rFkk çkS|ksfxdh f”k{kk ls lacaf/kr rhu foHkkxkas 
dks lfEefyr fd;k x;kA ekyoh; th dk er Fkk fd rduhdh f”k{kk 
dk vafre mís”; vkfFkZd vkRefuHkZjrk dh çkfIr gksuk pkfg,A dk”kh 
fganw fo”ofo|ky; rFkk mlds iqu#n~Hkwr iq’Ik Hkkjrh; çkS|ksfxdh
laLFkku (dk”kh fganw fo”ofo|ky;) okjk.klh ds r`rh; vkn”kZ esa blh 
egku fopkj dh çfr/ofu lqukbZ iM+rh gS tks bl çdkj gS &

‘’To advance and diffuse such scientific technical 
and professional knowledge combined with the 
necessary practical training as is best educated 
to help in promoting indigenous industries and 
in developing the material resources of the country’’
 ;|fi lhfer :i ls vfHk;kaf=dh f”k{kk Hkkjr esa 18oha “krkCnh 
ls çkjEHk gks xbZ Fkh] fdarq /;ku eq[;r% flfoy (tuin@tuinh;) 
vfHk;kaf=dh gh ij dsafær Fkk vkSj vU; fo/kkvksa dk çkjEHk ;gk¡ ij 
dkQh ckn esa gks ldkA ekyoh; th çFke O;fä Fks ftUgksaus Hkkjr esa gh 
vfHk;kaf=dh ls lEcfU/kr Lukrd rFkk ckn esa mPprj mikf/k;k¡ çnku 
djus esa l{ke laLFkku dh LFkkiuk dh ek= o`gn~ :ijs[kk gh çLrqr 
ugha dh vfirq oSls rhu cM+s vfHk;kaf=dh; d‚ystksa dh Hkh LFkkiuk dhA
okLro esa Hkkjr ljdkj ds ekuo lalk/ku fodkl ea=ky; ls lEc) mPÙkj 
f”k{kk foHkkx dh osclkbV (http://www.education.nic.in/)  ij 
;g Li’V :i ls ns[kk tk ldrk gS] Hkkjr esa eSdsfud (;kaf=d) rFkk 
bySfDVªday (fo|qr) vfHk;kaf=dh; esa mikf/k nsus ;ksX; d{kkvksa dks 
loZçFke çkjEHk djus dk Js; dk”kh fganw fo”ofo|ky; dks tkrk gS] 
blds egku laLFkkid iafMr enu eksgu ekyoh; dh nwj –f’V dks 
/kU;okn gksA vUuk fo”ofo|ky;] Fk‚elu vfHk;kaf=dh d‚yst #M+dh] 
caxky bathfu;fjax d‚yst f”koiqj] iq.ks vfHk;kaf=dh d‚yst iq.ks rFkk 
Hkkjrh; foKku laLFkku cSaxyksj igys ls Hkh fdlh uk fdlh :i eas 
ns”k ds vfHk;kaf=dh f”k{kk esa dqN ;ksxnku ns jgs Fks ysfdu dk”kh 
fganw fo”ofo|ky; }kjk çLrqr foKku rFkk vfHk;kaf=dh dh fofo/k 
fo/kkvksa esa Lukrd Lrj dh f”k{kk dk egkeuk ekyoh; th }kjk çk:i 

vkSj fØ;kUo;u vius gh çdkj dk vius le; dk vf}rh; vkSj 
Hkkjr Hkwfe esa vHkwri.kZ ç;kl FkkA

 cukjl bathfu;fjax d‚yst] [kuu rFkk /kkfRod 
vfHk;kaf=dh; d‚yst rFkk çkS|ksfxdh d‚yst uke ds rhu fo[;kr 
f”k{kknk;h laLFkkvksa dk foy; djds igys çkS|ksfxdh laLFkku dk”kh 
fganw fo”ofo|ky; fuekZ.k gqvk ckn esa 29 twu 2012 dks Hkkjrh; 
çkS|ksfxdh laLFkku (dk”kh fganw fo”ofo|ky;) okjk.klh dk Lo:i 
rS;kj gqvkA rduhdh f”k{kk ds egRo dks egkeuk ekyoh; dh nwj 
–f’V esa fuEu “kCnksa esa le>k tk ldrk gS tks fd 1911 ds ,d 
i=d (Phamphlet) ls mn?k`r fd;s tk jgs gSaA ;s çLrkfor fd;k 
tkrk gS fd (dk”kh fgUnw) fo”ofo|ky; esa (foKku rFkk çkS|ksfxdh) 
d‚yst loZizFke LFkkfir fd;k tkuk pkfg,A Hkkjr dh orZeku 
vkfFkZd fLFkfr esa] f”k{kk dh dksbZ ,slh vU; “kk[kk ugha gS] ftldh 
vko”;drk oSKkfud rFkk rduhdh f”k{kk ls c<+dj gks, blh dkj.k 
(cukjl) bathfu;fjax d‚yst (BENCO) rFkk [kuu vkSj /kkfRod 
;kafa=dh, vfHk;af=dh d‚ystksa dh LFkkiuk Øe”k% “kq: 1919 rFkk 
1923 esa dk”kh fganw fo”ofo|ky; fo|ky; esa dh xbZA çksQslj pkYlZ 
,å fdax BENCO ds çFke ç/kkukpk;Z fu;qä fd, x,A blh 
çdkj Lora=rk ls iwoZ gh 1936 esa Bachelor of Pharmacy dh 
LFkkiuk dh x;h rFkk çkS|ksfxdh d‚yst Hkh ns”k ds Lok/khu gksus 
ds iwoZ gh dk”kh fo”ofo|ky; dk xkSjo”kkyh vax cu x;kA egkeuk 
ekyoh; th ds egku O;fäo vkSj —frRo ls çHkkfor gksdj vkSj mudh 
nwj–f’V dk vuqlj.k djrs gq, bu d‚ystksa ls i<+s Nk=ksa rFkk dk”kh 
fganw fo”ofo|ky; ds vU; d‚ystksa rFkk ladk;ksa ls f”k{kk çkIr Nk=kas 
vkSj Nk=kvksa us ns”k dh Lora=rk ds fy, vej cfynku Hkko ds 
lkFk&lkFk rRdkyhu “kS{kf.kd okrkoj.k rFkk vkpk;kasZ ds leiZ.k Hkko 
,oa ns”k çse dh xkFkk,¡ gekjs fy, orZeku le; esa Hkh ck/kd rFkk 
çsj.kknk;d fl) gks ldrh gSaA Lora=rk ls iwoZ rFkk mlds i”pkr~ 
Hkh ns”k esa f”k{kk dk çlkj vkfFkZd lkekftd jktuSfrd jk’Vªah; 
egÙo ds vU; {ks=kas esa çxfr fofo/k çdkj ds m|ksx /ka/kkas dh LFkkiuk 
çlkj vkSj bu lcds QyLo:i fu/kZurk LokLF; fuokj.k LokLFk dh 
mUufr ds lkFk&lkFk ;qokvksa dh “kkjhfjd ekufld lekftd vkSj 
vk/;kfRed “kfä;ksa ds iquxZBu vkSj çcyhdj.k esa bl egku
fo”ofo|ky; dh vxz.kh Hkfwedk jgh gS bl egku ijEijk dk 
okgd gksus ds ukrs Hkkjrh; çks|kSfxdh laLFkku (dkågåfoå) okjk.klh 
dks orZeku le; esa gekjs lekt o ns”k ds lEeq[k mifLFkr pqukSfr;ksa 
ds lek/kku gsrq viuh egrh Hkwfedk dk fuoZgu djus gsrq 
Lo;a dks iqu% lUu) djuk pkfg,A egkeuk ekyoh; th ds foKku 
izkS|ksfxdh rFkk vkfFkZd fodkl dk izfrn”kZ ,dne vuwBk rFkk 
vf}rh; gS vkSj Hkkjr dh tehuh okLrfodrkvkas ds vuq:i FkkA bldk 
thoar mnkgj.k dk”kh fgUnw fo”ofo|ky; gh Fkk ftlesa ekyoh; 
th us bathfu;fjax dkystksa ds varxZr vkus okys odZ”kki esa fofo/k 
izdkj ds mRiknksa dk fuekZ.k Nk=&Nk=kvkas }kjk fd;k tkrk Fkk] rkfd 
lkekU; O;fDr Hkh f”k{k.k&izf”k{k.k izkIr djus ds ckn lektksi;ksxh 
jkstxkj mRiUu dj ldus esa leFkZ gks ldsA blds lkFk gh lkFk d`f’k 
rFkk o`gn~ m|ksxksa ds fodkl dk Hkh izko/kku fd;k x;k FkkA okLro esa 
muds fodkl fl)kUr ds lnqi;ksx }kjk Hkkjr dh cgqeq[kh mUufr laHko 
gks ldrh Fkh] fdUrq Lora=rk ds ckn ds vk;frr fodkl&fl)kUrksa 
ds iz;kxs ls ns”k Lora=rk ds lkr n”kdksa ds ckn Hkh u rks fodflr 
ns”kksa dh lwph ess igqap ik;k gS vkSj u gh lkekU; euq’;ksa dh ewyHkwr 
vko”;drkvksa dks iwjk djus esa l{ke gks ldk gSA bl dkj.k egkeuk 
ekyoh; th ds ln~fopkjksa dks iqu% le>us vkSj O;ogkj esa ykus dh 
furkUr vko”;drk gS] rkfd Hkkjr viuh egku laLd`fr vkSj lH;rk ds 
lkFk&lkFk gh HkkSfrd le`f) ds ekxZ ij vxzlj gks ldsA
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ABSTRACT
 The Mobile Bridge Inspection Unit (MBIU) is an electro-mechanical device mounted on a vehicle or
rails to allow proper inspection of bridges or similar infrastructures. The unit has been jointly developed by 
CSIR-CRRI	and	CSIR-CMERI-COEFM,	Ludhiana	under	partial	financial	grant	from	Department	of	Science	
and Technology (DST). The unit is designed as an economical solution, easy to operate and maintain. 

Technology Development of Mobile Bridge 
Inspection Unit at CSIR in India

Rajeev Kumar Garg1 and Rajeev Sharma2

1Chief Scientist, Bridge Engineering and Structures Division,
CSIR-Central Road Research Institute, New Delhi 110025 

2Chief  Scientist, Department of  Science  and  Technology,  Ministry  of  Science 
and Technology, New Mehrauli Road, New Delhi 110025

Emails: rajeev.crri@nic.in and rajeevsharma@nic.in

Swadeshi Vigyan Patrika
Vol. 1 (2) July - December 2020, pp. 25-31



The technology is accredited by the Indian Roads Congress. The technology has been transferred to two Indian 
companies	 towards	wider	 social	benefits.	This	 is	 an	example	of	 technological	 solutions	 initiated	by	CSIR	
laboratories leading to successful local manufacturing. The steps involved in the development of the 
technology, its life cycle and the current situation are presented in this article.

INTRODUCTION
 As the engineered system is complex, maintaining its functionality is also more complex. The bridges 
are such complex systems whose maintenance requires assessment and intervention at a regular pace during 
its useful life. The mobile bridge inspection unit is one of the facility or device which helps in accessing the 
hidden	 parts	 or	 the	 difficult	 to	 access	 components	 of	 the	 bridge.	 The	 indigenous	 development	 of	 the	
technology, developing the prototype of MBIU, technology transfer and the current status of local 
manufacturing are described in this paper.

SERVICE LIFE OF BRIDGES AND NEED OF INSPECTION
 Bridges are critical components of a road or rail transportation network. Bridges are generally 
constructed of concrete, steel or their combinations called composites. The older bridges are constructed of 
bricks and stone masonry. An expected life of the bridges is 100 years. Like any object which once constructed 
or manufactured needs to be cared for its continued use, the bridges are not exception. There is normal 
wear and tear of bridge material and there exist many other damaging agents affecting the structure. The 
degradation of the material such as cracking of concrete or corrosion of steel members is common. Early 
detection of any damage to components as defect in material is important to assess the condition of the bridge 
so	 that	 requisite	 repair	or	 retrofitting	 is	carried	out	 timely	(IRC-SP35).	Proper	 inspection,	 therefore,	 is	 the	
most important aspect towards the maintenance of the structure. The life-cycle of the bridge is shown in Fig 1 
below which highlights the stages of bridge inspection starting from new construction to end of 
life and its disposal.

Figure-1 Life Cycle of the bridge structure

 The bridge spans over roads, rails, river, sea and other obstacles. The thorough inspection including 
visual as well as using non-destructive techniques (NDT) requires appropriate platform underneath the bridge. 
The repair may also be carried out using such platforms without risking the bridge inspector and other 
workers. The mobile bridge inspection unit provides a safe access and working space all-around the bridge 
to carry out such inspections and repair works. An MBIU in operation is shown in Fig 2 while deployed 
in	 the	field.	The	MBIU	can	be	 transported	 at	 any	place	 as	 it	 is	mounted	on	 a	 vehicle.	 If	 it	 is	 not	 in	 use,	
it rests over the vehicle as shown in Fig 3.
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Figure-2 MBIU deployed on the bridge in Jharkhand

 
Figure-3 MBIU at rest mode or in transport mode

 The MBIU consists of a lattice frame made of structural steel resembling a robot having several arms 
which	are	connected	at	joints.	The	frame	is	fixed	at	one	point	and	is	installed	over	the	chassis	of	a	vehicle	
(truck). The arms can open itself after activation. This horizontal arm called the working platform can move 
in	the	horizontal	plane	as	to	reach	various	locations	underneath	the	bridge.	There	is	a	ladder	fixed	inside	the	
frame which helps the bridge inspector to reach the working platform. The working personnel stay at the 
working platform which remains stable till the work at the bridge is over. After the work is over, the arms folds 
automatically and remain in rest position as shown in Fig 3. The whole unit is secured at the vehicle and 
can be moved anywhere. The maneuverability of moving arms is controlled by using electric motors or the 
hydraulics system. Stability of the system and the safety of the personnel working over there are ensured by 
several safety measures.

DESIGN AND DEVELOPMENT USING SYSTEM APPROACH
 The objective is to develop an MBIU which is economic and is easy to maintain. Since the aimed 
product is unique and complex, this requires working with a system approach. The whole system was divide 
into several sub-systems and each of them requires a specialist engineering sub-domain such as structural 
engineering, mechanical engineering, electrical engineering including controls, automobile engineering, 
manufacturing process. Albers (2010) hypothesizes that the meta-model approach of the engineering process 
as a system involves concepts of operation system once the objectives are set and a marketable product is one
of the objective. The meta-model so created is based on different engineering processes and their 
implementation requiring continuous review of processes. Different steps involved during the development 
of	the	MBIU	are	shown	in	a	flow	chart	in	Fig	4.	The	initiation	of	the	idea	to	develop	the	MBIU	our	self	got	
originated by expressing a need of MBIU for in-house usage. It was taken as a challenge to develop one 
indigenously at CSIR-CRRI. To take care of the mechanical aspects and the fabrication, CSIR-CMERI was 
approached. Its branch at Ludhiana namely Center of Excellence in Farm Machinery (CoEFM) was associated 
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in engineering the product. Several sub-systems involving mechanical components, electrical components, 
control of system, safety features, were worked out. The components were chosen appropriately and were 
finalized	based	on	the	initial	design.	The	structural	design	of	the	main	frame	satisfies	the	Indian	and	American	
codes of practices (IS 800, IS 806, IS 2266, IS 7205 & IRC codes and ANSI). The functional aspects satisfy 
the ANSI codes which along with the typical dimensions of the reinforced concrete (RC) bridge govern the 
dimensions	of	the	unit.	Once	the	components	were	finalized,	these	were	to	be	fabricated	and	some	of	them	
were procured from external agencies. The workshop was upgraded for some of the facilities. Each of the 
components was tested before its use. The sub-systems were then assembled and tested for their desired 
functionality over a raised platform mimicking the bridge. This helped in proper validation of the components 
as	 well	 as	 sub-systems	 before	 integrating	 them	 in	 the	 final	 system.	 To	 meet	 the	 energy	 requirement	 a	
generating set is installed over the vehicle. The vehicle initially was having leaf-spring suspension and was 
modified	for	hydraulic	suspension,	as	the	trucks	having	hydraulic	suspension	were	not	available	locally.
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Figure-4 Flow chart for design and development of the MBIU as a system

PROTOTYPING AND FEATURES
 The present version is the truck mounted system with an aim to provide an economic solution for 
carrying out visual inspection of bridges on State and National Highways and can be operated by semi-skilled 
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manpower at the site with minimal maintenance. The device involves automatic folding and unfolding. It 
saves time for inspection of bridges and assists in quick repair thus ensures reliability of inspection e.g. during 
crack	monitoring.	MBIU	can	be	used	for	railways	after	minor	modifications.	The	operation	of	the	MBIU	may	
be	viewed	in	the	video	at	CSIR	India-MBIU.	Other	technical	specifications	of	the	MBIU	are	given	below.

Folding and unfolding Automatic 
Base Mounting Truck Model Indigenous 
Horizontal range 10/ 14 meters or more (depending on the model)
Width of Platform 0.75 meters 
Max. load on platform 400 kg 
Max. load on far end of platform 200 kg 
Max. lowering depth 8.0 meters 
Rotation of platform 90° 
L/ W/ H of unit 10.0/ 2.5/ 4.0 meters 

TECHNOLOGY TRANSFER 

 After the prototype was developed successfully and tested over the constructed raised platform within
the Institute, it was registered. The technology is accredited with the Indian Roads Congress, New Delhi for 
its suitability for Indian roads and bridges. The technology was then available to the companies for further 
prototyping. Based on the open advertisement, the technology has been transferred to two Indian companies
namely M/s Gujarat Apollo Industries Limited (GAIL), Ahmadabad and M/s Gemini Power Hydraulics 
Private Limited, Mumbai. The Technology was awarded prestigious National Research Development 
Corporation (NRDC), New Delhi Innovation Award 2014. The MBIU caters to needs of the Transportation 
Sector as well as Construction Sector. It may be used for railways along with the road sector. The cost of an 
imported MBIU ranges from Rs 210 lacks to 450 lacks depending upon the platform range it covers. The 
indigenous machine is quite economic in capital cost as well as in maintenance. The market of such machines 
in India has been affected by the recent economic scenarios. The estimated sale of such machines in the last
four years in the road sector is depicted in Fig 5. It may be noted that the construction sector or the transport
sector is owned and largely governed by the Government agencies. Still the indigenous machines have been 
bought by the private companies which have shown their faith in Indian R&D. One of the MBIU has been 
manufactured locally but not yet sold. The outlook of the Government bodies and Public Sector Units (PSUs) 
need to be enlightened in the current scenario as depicted in the Fig 5.

  
Figure-5 Sale pattern of MBIU in India

LIFE CYCLE STAGES OF THE TECHNOLOGY 
 The levels of development of a technology since inception stage to the acceptance in the market can be 
described as Technology Readiness Levels (TRL). Further, a technology has also a life-cycle which involves 
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several stages starting from its innovation stage to its end stage also described as Technology Life cycle 
(TLC) stages. The stages of the life-cycle with the time period can be visualized as “S” curve (Chandana, 
2010)	and	is	shown	in	Fig	6.	Four	different	phases	of	TLC	are	also	shown	in	the	figure.	The	initial	phase	of	two	
years (between points A and C) during the development of the MBIU technology did not yield but consumed 
resources which were shared equally by the DST and CSIR. This involved design and development (Garg 
et al., 2013) and the production of one prototype in the Institute. At one stage it was looking as if the mission
had failed and only after some administrative intervention from peers it could move or reached the point-C.
This stage is also called the innovation stage whose rate of development may be affected by the level of 
resources employed. The budget in this case was slightly increased from the initial approved budget. The 
ascent phase (in region C-D) is when the technology has been put to use or manufactured. 
 There may be initial resistance to a new technology or product. As can be seen in Fig 4 in which it is 
clear that the Government Departments and PSUs have not yet bought any of the indigenous MBIU rather 
they have bought the imported units in the last four years despite the availability of both the types of products. 
However, slowly the acceptance increases towards the maturity phase. The maturity phase also marks several 
stages namely the syndication stage (B-C), diffusion stage (C-D) and substitution stage (D-E). The syndication 
stage involves demonstration of the technology and convincing the manufacturers as well as the users. Slowly 
the	new	technology	finds	users	by	replacing	the	previous	one	or	making	space	for	itself	and	is	marked	by	the	
substitution stage. The technology is adopted by the industrialists who start manufacturing locally. Thus, a 
completion stage (E-F) is seen. The technology if accepted in the market will then survive amid a level of 
competition, particularly, from the imported systems that are matured and meet diverse needs. On the other 
hand, there are other Asian or the Chinese systems which are rather highly economical. Therefore, the indigenous 
system has to remain competitive which is possible only if there is continual R&D associated with the system 
under discussion. The last phase is the down rating of the utility of the technology and is represented by 
the declining curve (F-G) in Fig 6. The end of the life cycle may reach (point-G). The restructuring of the 
technology (Bayus, 1998) for its other uses may give it a new lease of life (point-H). 
 

 
Figure-6 Life Cycle stages of a technology

 
 Several of the indigenously manufactured units have been sold to various Indian end user companies 
who	are	using	them	in	the	field.	Also,	the	first	prototype	is	owned	by	CSIR-CRRI	and	is	under	extensive	use	in	
the	field.	This	has	been	used	exclusively	in	the	MoRTH	sponsored	project	for	carrying	out	survey	of	bridges	on	
NH in Jharkhand as a JV with M/s ICT, Delhi, and many other bridge surveys. Further, its improvements are 
being carried out. This technology has led to intense competition of MBIUs in India with further cost advantage 
as well as initiation of local manufacturing of (other lower version of) the product by different manufacturers.
 The whole process so far presented remains an experiment for an innovator. It is said that “Innovative 
entrepreneurship is not a genetic predisposition, it is an active endeavor” (Dyer et al., 2009). Therefore, the
technology	needs	continual	R&D	efforts	to	remain	competitive	in	its	field	and	the	market	for	which	we	remain
committed.
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CONCLUSIONS
 The design and development of the technology of manufacturing the Mobile Bridge Inspection Unit 
has successfully been carried out by two of CSIR laboratories and the technology has been transferred to two
Indian companies. The commercial production has been started and several units have been provided to the
industry. For future, it is believed that the sustainability of a technology can only be maintained if there is a
continual R&D for it for which CSIR remains committed.
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  Hkkjrh; foeku fo|k dk fogaxe ifjn`”; % 
  
  ,d i;kZykspu

vk”kqrks’k ikjhd

lgk;dkpk;Z, laLd`r foHkkx

lezkV~ i`Fohjkt pkSgku jktdh; egkfo|ky;] vtesj ¼jktLFkku½ Hkkjr

Email: ashutoshpareek1982@gmail.com

=;hân;lUnksglkj:ia lq[kizne~A

vuk;klkn~ O;kse;kuLo:iKkulk/kue~AA

fueZF;osnkEcqf/ka Hkj}ktks egkeqfu%A

uouhra leqn~/k`R;] ;U=loZLo:ide~AA

lw=S% iap”krS;qZDra O;kse;kuiz/kkude~A

oSekfudizdj.keqDra Hkxork LQqVe~AA1

 osn=;h :ih egklkxj esa ls ,d cwUn ds leku O;kse;ku vFkkZr~ foeku ds o.kZukFkZ *;U=loZLo* uked xzUFk ds 500 lw=ksa ls vkc) 

*oSekfudizdj.k* dks izLrqr djrs gq, Hkj}kt eqfu us Li’V :i ls oSfnd foKku dh egRrk dk izfriknu fd;kA ftl foeku fo|k ds lEcU/k 

esa izk;% ;g er izpfyr gS fd blds vkfo’dkjd vesfjdk ds jkbV cznlZ Fks ¼fu”p; gh buds ;ksxnku dks ;g lalkj lnSo Lej.k j[ksxk½ 

fdUrq foMEcuk bl ckr dh gS fd ge vk”kZijEijk esa mu osnkfn”kkL=ksa ,oa _f’k&eqfu;ksa tks fd vkt dh Hkk’kk esa vius&vius {ks=ksa ds 

oSKkfud] xos’kd] vUos’kd vkSj vuqla/kkudrkZ Fks] ds ;ksxnku vkSj oSKkfud vuqla/kku dks Lej.k ,oa ;Fkksfpr xkSjo ugha iznku dj ik, gSaA
  
 
  
 
 
 
 
  
  
  
 

 foeku tSls rduhdh Kku dks vk/kqfud dky dh nsu crkus dk iz;kl fd;k tkrk gS vkSj ge lHkh mls v{kj”k% Lohdkj dj ysrs 

gSa ftldk lcls cM+k dkj.k gS gekjk gekjs gh “kkL=kasa vkSj izkphu KkuoSHko ds izfr vfo”oklA Hkkjrh; “kkL=h;KkuijEijk esa foeku tSls 

“kCnksa dk vusd ckj iz;ksx fd;k x;k gS] ;|fi muds vFkZ vyx&vyx gSaA foeku dks ifjHkkf’kr djrs gq, ukjk;.k] “ka[k] fo”oaHkj vkfn 

vkpk;ksZa us dgk gS fd ;s foeku i`Foh] ty vkSj vUrfj{k esa py ldrs gSaA buds ek/;e ls ,d ns”k ls nwljs ns”k vkSj ,d }hi ls nwljs 

}hi ,oa rhuksa yksdksa esa ;k=k djuk lEHko gSA2 foeku “kCn vf/k’Bkrk] O;oLFkkid] ukius okyk] ikj tkus okyk vkfn fofo/k vFkkZsa dks crkrk 

gSA _Xosn esa **jtlks foekua jFke~**3 dk vFkZ gS & yksdksa ds ikj tkus okyk jFkA blh izdkj oSfnd lkfgR; esa vUrfj{k ;k=k dk mYys[k Hkh 

vusd eU=ksa esa fd;k x;k gSA _Xosn esa vkdk”kpkjh ukSdkvksa dks *vUrfj{kizqr~*4 dgk x;k gS tcfd rSfRrjh; vkj.;d eas bUgsa *vUrfj{kizqV~*5 

dgk x;k gSA _Xosn esa jktk lkse dk o.kZu feyrk gS ftlesa dgk x;k gS fd og viuh cqf) ds cy ij vUrfj{k ;k=k djrk gS&

**jktk es/kkfHkjh;rs] vUrfj{ks.k ;krosA** 6

 blh izdkj _Xosn esa eU= la[;k 9-63-8 eas Hkh vUrfj{k;k=k dk o.kZu fd;k x;k gSA ogha vFkoZosn esa vUrfj{k ekxZ ds fy, *nso;ku* 

“kCn dk iz;ksx fd;k x;k gS&

**;s iUFkkuks cgoks nso;kuk] vUrjk |koki`fFkoh lapjfUrA7

 bl eU= esa Li’V :i ls |qyksd vkSj i`Fohyksd ds e/; fo|eku nso;ku ekxZ dh ppkZ dh xbZ gS vkSj ;g Hkh dgk x;k gS fd 

buls O;kikfjd ;k=k djds /kuykHk izkIr djsaA

fofo/k oSekfud mYys[k & _Xosn esa ,d LFkku ij rhu lhV okys] f=dks.kkdkj vkSj rhu ifg, okys fnO; jFk ls vf”ouh nso ds vkxeu 

dk o.kZu gSA8 blh izdkj _Xosn ds ,d vU; eU= easa loZyksdxkeh] lkr ifg, okys] pkjksa fn”kkvksa esa eqM+ ldus okys] ladsr ls pyus okys 

vkSj ik¡p jf”e okys fnO;&jFk ¼Air-ship½ dk mYys[k feyrk gSA9

Lons”kh foKku if=dk 
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 blh izdkj _Hkq nsoksa ds ,sls fnO; jFk dk mYys[k gS ftlesa u rks ?kksM+s gSa] u yxke gS vkSj tks rhu ifg;ksa okyk gS o vUrfj{k esa 

loZ= ?kwerk gSA10  blh izdkj vU; vusd mYys[k gSa&

**T;ksfr”eUra dsrqeUra f=pØa] lq[ka jFka lq”kna Hkwfjokje~A**11

**f=pØks e/kqokguks jFkks--- f=cU/kqjks e?kok fo”olkSHkx%A**12

**jFka ;s pØq% lqo`ra--- vfog~ojUrje~A**13

**jFka ;s pØq% lqo`ra ujs”Bka--- fo”o:ike~AA**14

**;qoksfgZ ;U=a--- vH;k;a lsU;kAA**15

 vr% Li’V :i ls _Xosn esa gh fofo/k foekuksa dk mYys[k izkIr gks tkrk gSA foekuksa dks nso;ku ;k nsojFk ds :i esa vo”; gh 

mYys[k fd;k x;k gS fdUrq ;s foeku fuf”pr :i ls orZeku foekufoKku ls dgha vf/kd mUur gSaA

foekuksa ds fofo/k :i & foeku fuekZrk ds :i esa *_Hkq* uked f”kYih nso dk mYys[k feyrk gSA ;s ewyr% f”kYih gh Fks fdUrq muds foeku 

fuekZ.k esa dq”kyrk ds dkj.k gh mUgsa nsork dh mikf/k iznku dh xbZA16

 osnksa esa vusd LFkkuksa ij ftu foekuksa dk o.kZu feyrk gS] muds oSf”k’V~; ds vk/kkj ij mudk fuEukuqlkj foHkktu fd;k tk 

ldrk gS&

foeku

1. Lopkfyr foeku Automatic Air-bus _Xosn esa e#r~ nsoksa dk Lopkfyr vUrfj{kxkeh foeku] ;g v”ojfgr] 
pkydjfgr] vuol~ ¼fcuk #ds fujUrj py ldus okyk½] vuHkh”kq 
¼yxke ugha½] jtLrw% ¼vkdk”k esa mM+us okyk½ gSA17

2. euksosx foeku Mind-Velocity Air-bus _Xosn esa vusd eU=ksa esa vf”ouhdqekjksa ds jFk dk o.kZuA bUgsa 
*eulks toh;ku~* vFkkZr~ eu ls Hkh rst+ mMus okyk vkSj *”;suiRok* 
vFkkZr~ x:M dh rjg mM+us okyk dgk x;k gSA18

3. e/kqokgu foeku Deluxe Air-bus ;g fo”ks"k lqfo/kk lEiUu foeku FkkA bu foekuksa ls 
vf”ouhdqekj rhu fnu o rhu jkrksa rd yxkrkj ;k=k dj ldrs FksA 
buesa otz ds leku rhu Bksl ifo ¼batu½ FksA19

4. leqnz vkSj vUrfj{k esa 
pyus okys foeku

Sea-Space-craft vf'ouhdqekjksa ds ikl ,slk ;ku Fkk tks vUrfj{k o leqnz esa py ldrk
FkkA blds }kjk ,d Mwcrs gq, O;kikjh dks cpkus dk Hkh mYys[k 
feyrk gSA20

5. leqnz vkSj vkdk'k esa 
pyus okys foeku

Sea-Air-bus vf'ouh nsoksa dk jFk leqnz vkSj |qyksd esa Hkh py ldrk FkkA blds 
fy, *veR;Z* 'kCn dk iz;ksx fd;k x;k gS ftldk vFkZ gS tks fdlh 
Hkh izdkj ls u"V ugha gks ldrk gksA21

 _Xosn esa vkSj mlds mijkUr fofo/k xzUFkksa ds vk/kkj ij foeku fo|k dk fu:i.k vkSj rF;kUos’k.k ,oa muds vk/kkj ij cuk, x, 

foekukfn dk o.kZu fofo/k LFkkuksa ij izkIr gksrk gS fdUrq foMEcuk ;g gS fd bu o.kZuksa dks dsoy vkSj dsoy dkYifud ekudj fujFkZd 

eku fy;k tkrk gSA vuqla/kku dh /kkjk esa izokfgr gksus dh ctk; ge bu xzUFkksa ds izfr dsoy vkLFkk vkSj deZdk.M rd gh lhfer gks 

x, gSa vkSj bldk lcls cM+k dkj.k Fkk & ijk/khu Hkkjr esa ijk/khu ekufldrk ,oa vkRexkSjo dk iw.kZ:is.k neuA

 _Xosn ds i”pkr~ Hkh vU; oSfnd lkfgR; ds lkFk&lkFk 11oha lnh esa egkjkt Hkkst dh jpuk *lejkax.klw=/kkj*] egf’kZ Hkj}ktd`r 

*;U=loZLo* dk oSekfudizdj.k] vkpk;Z ukjk;.k dh jpuk *foekupfUnzdk*] egf’kZ ‘kkSud dk *O;kse;kurU=*] vkpk;Z xxZ dk *;U=dYi*] 

vkpk;Z okpLifr dk *;kufcUnq*] egf’kZ pkØk;f.k dh *[ksV;kuiznhfidk*] vkpk;Z /kqf.MukFk dk *O;kse;kuizdk”k* vkfn izeq[k xzUFk gSa ftuesa 

foekuksa dh jpuk] muds Hksn] foekuksa ds fofo/k ;U=ksidj.kkfn dk foospu] foeku pykus dh fof/k vkfn dk lfoLrkj o.kZu fd;k x;k gSA 

bUgha xzUFkksa esa dqN ,sls izdj.k Hkh gSa ftudh rqyuk vk/kqfud jsfM;ks] ok;jysl] Vsyhfot+u] VsyhiSFkh vkfn ls dh tk ldrh gSA egf’kZ Hkj}kt 

ds xzUFk *;U=loZLo* ds *oSekfudizdj.k* dks vk/kkj cukdj Lokeh czg~eeqfu us *o`gn~ foeku”kkL=* xzUFk dk iz.k;u fd;kA bl 344 i`’B 

okys xzUFk esa iwoZorhZ oSKkfudksa ,oa muds xzUFkksa dk fooj.k Hkh fn;k x;k gS ftudh la[;k 97 gSaaA

 Hkj}kteqfuiz.khr *;U=loZLo* ds oSekfud izdj.k esa foeku ds rhu Hksnksa dk o.kZu fd;k x;k gS& ekfU=d] rkfU=d ,oa ;kfU=d 

¼d`rd½A ekfU=d foeku os gksrs gSa tks eU=”kfDr ls pyrs gSaA ;s iq’id] Hkh’e] “kadj vkfn 25 izdkj ds FksA rkfU=d foeku os gSa tks 

ra=“kfDr ls lapkfyr gksrs gSaA buds HkSjo] uUnu] O;k?kzeq[k vkfn 56 izdkj crk, x, gSaA lkekU; ;U=”kfDr ls lapkfyr gksus okys foeku 

gh ;kfU=d foeku ¼d`rd½ dgykrs gSaA buds “kdqu] lqUnj] #Ded] e.My] dqeqn] gal] iq’dj] in~ed vkfn 25 izdkj crk, x, gSaaA

 foeku esa iz;qDr ba/ku ds lEcU/k esa ikjn ¼ikjk@Mercury½ ds iz;ksx dk mYys[k feyrk gSA22 blh ds lkFk lkSj ÅtkZ ls Hkh 

foeku lapkyu dk o.kZu feyrk gSA23 iwjs foeku ij “kq) vHkzd dk vkoj.k gksuk pkfg, ftlls foeku ?k’kZ.k ls mRiUu Å’ek ds dkj.k 

tys ughaA24
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 foekufo|k ds lanHkZ esa Åij tks Hkh o.kZu fd;k x;k gS og 

okLrfod o.kZu dk v.kqek= gSA mi;qZDr xzUFkksa esa oSfnd foeku fpUru dks ,d 

,slk Lo:i iznku fd;k x;k ftlds dkj.k foekuksa dk rF;kRed lokZaxiw.kZ 

fo”ys’k.k lHkh ds lkeus FkkA ;|fi vkt ds ;qx esa iqjkrfRod lk{; ds 

:i esa fdlh foeku ds vo”ks”k izkIr ugha gq, gSaa vkSj izk;% ;g lEHko 

Hkh ugha gS fd gj oLrq ds vo”ks’k gesa feys gh] fdUrq dsoy ;gh ,d 

dkj.k bu foekufo|kvksa dk lkaxksikax o.kZu djus okys “kkL=ksa dks feF;k 

lkfcr ugha dj ldrk gSA ;s “kkL= gesa oSKkfud :i ls bl rF; dks 

Lohdkj djus ij etcwj djrs gSa fd fofHkUu oSfnd _f’k&eqfu;ksa ds 

dky esa of.kZr foeku] jke ds ledkyhu jko.k dk iq’idfoeku] egkHkkjr

dkyhu foekuo.kZu] jktk Hkkst ds foeku ,oa blh izdkj fofo/k xzUFkksa esa 

of.kZr foekukfn dk o.kZu lR;] rkfdZd ,oa rF;iw.kZ gSA vusd dFkkudksa 

vkSj ,sfrgkfld lk{;ksa ls ;g rks fl) gS fd Hkkjrh; “kkL= foeku ls 

vufHkK ugha FksA dYiukvksa dk Hkh ,d vk/kkj gksrk gh gSA vr% Hkkjrh; 

“kkL=ksa esa foeku dk tks mYys[k feyrk gS og iw.kZr% feF;k lkfcr ugha 

fd;k tk ldrk gSA iaprU= esa ,d dFkk esa mfYyf[kr gS fd ,d /kwrZ 

euq’; fo’.kq dk :i /kkj.k dj vk;k djrk Fkk vkSj x#M dh vkd`fr 

dk gh okgu ykrk FkkA blh izdkj x;kfpUrkef.k esa e;wj dh vkd`fr ds 

foeku dk o.kZu gSA okYehfd jkek;.k ds lqUnjdk.M lxZ 9 esa iq’id 

foeku dk o.kZu gS25 vkSj Hkkxor esa “kkYo jktk ds foeku dk o.kZu 

gSA “kkYo ds bl foeku ds ckjs esa crk;k x;k gS fd ;g foeku Hkwfe] vkdk”k] 
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ty ,oa igkM+ ij vklkuh ls pyrk FkkA26 Lokeh n;kuUn ljLorh us oSfnd Kku&foKku dh blh lqn`< vk/kkjf”kyk ds vk/kkj ij dgk 

Fkk & **osn lc lR;fo|kvksa dh iqLrd gSA osn dk i<+uk&i<+kuk vkSj lquuk&lqukuk lc vk;ksZa dk ije /keZ gSA** Lokeh n;kuUn ljLorh 

us blh oSfnd foKku ds vk/kkj ij dgk Fkk fd ;fn dksbZ eq>s 1 yk[k #i;s iznku dj ns] rks eSa mUgsa foeku cukdj fn[kk ldrk gw¡A

 “kkL=ksa dh blh “kfDr dk iz;ksx fd;k 1864 bZ- esa eqEcbZ esa tUes f”kodj ckiwth ryins us f”kodj ckiwth ryins us fofo/k 

osnkfn izek.kksa dks vk/kkj cukdj] Lokeh n;kuUn ljLorh dh *_XosnkfnHkk’;Hkwfedk*] egf’kZ Hkj}kt ds *;U=loZLo* vkfn fofHkUu oSekfud 

xzUFkksa ds vk/kkj ij foeku dk fuekZ.k fd;kA jkbV cznlZ ls yxHkx 8 o’kZ iwoZ bUgksaus laLd`r vkSj osnksa ds fo”ks’kK if.Mr lqcjk; “kkL=h 

ds ekxZn”kZu ls 1895 bZ- esa ekuojfgr foeku dk fuekZ.k dj eqEcbZ ds pkSikVh esa mM+k;kA bl foeku dks *e#Rl[kk* uke fn;k x;kA bl 

,sfrgkfld {k.k ds lk{kh Fks egknso xksfoUn jkukMs vkSj l;kthjko xk;dokM+ vkSj eqEcbZ ds lSdM+ksa fuoklhA *dsljh* v[kckj esa Hkh bl ?kVuk 

dks Nkik x;k FkkA ;g fo”okl dsoy vkLFkk ls ugha vfirq Hkkjrh; “kkL=ksa ds oSKkfud] rkfdZd ,oa rF;kRed v/;;u ls gh lEHko gSA

 vr% lkj:is.k ;gh dgk tk ldrk gS fd orZeku Hkkjr ds lEeq[k nks ekxZ gSa ;k rks ge iwoZizpfyr ,oa Fkksih xbZ ckrksa dks gh lR; 

ekudj ,d xjhc] vlgk;] gj ubZ rduhd ds fy, nwljksa ij vkfJr jgus okys Hkkjr ds fgLls cus jgsa vkSj ;k vius izkphu KkuoSHko dks 

xkSjoe; Lo:i iznku djrs gq, fo”o ds fy, ,d ,sls Kku&foKku ds }kj [kksysa tks izR;sd izk.kh ds fy, oSf”od dY;k.k dk ekxZ iz”kLr djus 

okyk gksA

 fu”p; gh Hkfo’; ds Hkkjr ds fy, ubZ f”k{kk uhfr bu vikj laHkkoukvksa ds fy, ekxZ ryk”kus esa leFkZ gks ldrs gSA çkphu “kkL=ksa 

esa fufgr oSKkfudrk dks lalkj ds lEeq[k ykus esa çkphu oSHko vkSj vk/kqfud foKku dk lefYyr l”kä ç;kl gh ek= ekxZ gS vkSj bl 

ekxZ ij deZ fcuk ekuork vkSj mlls tqM+s lPps foKku dk iks’kd laHko ughA

 vkb, ,d eu] ,d fopkj vkSj ,d ân; ls Hkkjr dks tkuus vkSj le>us ds fy, ldkjkRedrk ds lkFk vius “kkL=ksa dks 

le>us dh vkSj foLrkfjr djus dh lPph dksf”k”k djsa---

lekuh o vkdwfr% lekuk ân;kfu o %A

lekueLrq oks euks ;Fkk o% lqlgklfrAA26

&&&&&&&&&&&&&&&&&&&&&&&&

lUnHkZ lwph&

1- egf’kZ Hkj}kt & ;U=loZLo& oSekfudizdj.k i`’B 1&3

2- **i`fFkO;ILoUrfj{ks”kq] [kxon~ osxr% Lo;e~A

 ;% leFkksZ Hkosn~ xUrqa] l foeku bfr Le`r%AA

 ns”kkn~ ns”kkUrja rn~on~] }hikn~ }hikUrja rFkkA

 yksdkr~ yksdkUrja pkfi] ;ks∙Ecjs xUrqegZfrA

34



 l foeku bfr izksDr%] [ksV”kL=fo”kkjnS%AA ogh i`’B &3

3- _Xosn 2-40-3

4- **ukSfHk% vUrfj{kizqfn~Hk% viksndkfHk%** ogh 2-40-3

5- *rSfRrjh; vkj.;d 1-10-2

6- _Xosn 9-65-16

7- vFkoZosn 3-15-2

8- **f=cU/kqjs.k f=o`rk jFksu] f=pØs.k lqo`rk ;kreokZd~AA** ogh 1-118-2

9- **lksekiw’k.kk jtlks foekua] lIrpØa jFkefo”ofeUoe~A

 fo”kwo`ra eulk ;qT;ekua---- iapjf”ee~AA** ogh 2-40-3

10- **vu”oks tkrks vuHkh”kq#DF;ks] jFkfL=pØ% ifjorZrs jt%AA** ogh 4-36-1

11- ogh 8-58-1

12- ogh 1-157-3

13- ogh 4-36-2

14- ogh 4-33-8

15- ogh 1-34-1

16- **r{ku~ jFka lqo`ra fon~ekukil%--- _Hko%AA** ogh 1-111-1]

 **rsu nsoRoe`Hko% leku’k---AA** ogh 3-60-2

17- *vusuks oks e#rks ;keks vLrq] vu”of”pn~ ;etR;jFkh%A

 vuolks vuHkh”kw jtLrw%] fo jksnlh iF;k ;kfr lk/ku~AA** ogh 6-66-7

18- **;ks oka jFkks vf”ouk “;suiRok--- ;ks eR;ZL; eulks toh;ku~AA** ogh 1-118-1

 *;ks oka jtkaL;f”ouk jFkks fo;kfr jksnlhAA** ogh 8-73-13

19- =;% io;ks e/kqokgus jFksA f=uZDra ;kFk f=oZf’ouk fnokAA** ogh 1-118-1

20- **vf/k fo’Vfi] ;n~ oka jFkks fofHkirkr~AA** ogh 1-118-1

21- **m# oka jFk% ifj u{kfr |ke~] vk ;r~AA** ogh 4-43-5

22- **vk oka jFkks jksnlh cn~c/kkuks--- ?k`rorZfu% ifoHkh #pku%AA** ogh 7-39-1]

 *rUewys ikjnnzkoa e/;dsUnzlea ;FkkA

 dhydkr~ laU;lsr~ rfLeu~----AA** ;U=loZLo& egf”kZ Hkj}kt] oSekfudizdj.k i`’B 80

23- **foekuL;ksifj lw;ZL; “kDR;kd”kZ.kiatje~A** ogh i`’B 24 ]

 **va”kqfe=ef.k’pSo rPNfDreid”kZfrA** i`’B 341]

 **vFk ;U=eq[kkn~ fo|qPNfDra lw;kZa”kqfHk% Øekr~A** i`’B 240

24- **foekujpuk “kq)O;ksesuSo izdYi;sr~A** ogh i`’B 308

25- *czg~e.kkFksZ d`ra fnO; fnfo ;f}”odeZ.kkA foekua iq’ida uke loZjRufoHkwf’kre~AA jkek;.k & egf’kZ okYehfd

26- **l yC/ok dkexa ;kua reks/kke nqjklne~A

 ;;kS }kjorha “kkYoks oSja o`f.kd`ra Leju~A

 Dofpn~ HkwekS Dofpn~ O;ksfEu fxfjÜk`axs tys Dofpr~AA Hkkxoriqjk.k

27- _Xosn% 10-191-4

&&&&&&&&&&&&&&&&&&&&&&&&&&

lgk;d xzUFk lwph 

1- _Xosnlafgrk n”ke laLdj.k] 2014 bZ-] oSfnd iqLrdky;] n;kuUn vkJe] dsljxat] vtesjA

2- _Xosn Hkk’; & egf”kZ n;kuUn ljLorh] iape laLdj.k] 2008 bZ-] oSfnd iqLrdky;] n;kuUn vkJe] dsljxat] vtesjA

3- oSfnd lEifRr & if.Mr j?kquUnu “kekZ] iape laLdj.k] 1959 bZ-] izrkiflag “kwjth oYyHknkl] eqEcbZA

4- osnksa esa foKku & MkW- dfiynso f}osnh] f}rh; laLdj.k] 2004 bZ- fo”oHkkjrh vuqla/kku ifj’kn~] Kkuiqj] HknksghA

5- _XosnkfnHkk’;Hkwfedk & egf’kZ n;kuUn ljLorh] }kn”k laLdj.k] 1984 bZ-] oSfnd iqLrdky;] n;kuUn vkJe] dsljxat] vtesjA

6- c`gn~ foeku”kkL= & Lokeh czg~eeqfu ifjozktd] izFke laLdj.k] 1959 bZ-] lkoZnSf”kd vk;Z izfrfuf/k lHkk] n;kuUn Hkou] ubZ  

 fnYyhA

****************

vk”kqrks’k ikjhd % Lons”kh foKku if=dk, o’kZ 1 vad 2 tqykbZ&fnlEcj 2020 35



Waste	Plastic	Modification	Studies	on	Bituminous	
Mixtures and Rheology of Bitumen towards Healthier 
Roads and Improved Service Life of Pavements and 

Indian Highways
*Praveen Kumar and Ravendra Singh

Civil Engineering Department,
Indian Institute of Technology Roorkee, Uttarakhand 247667

Email: praveenaeron@gmail.com

AUTHOR’S INTRODUCTION
 *Author is formerly Director, NIT, Delhi. His area of specialization are waste material planning, 
Intelligent Transport System, low cost roads etc, and published around 400 research articles. He is the 
Member	of	National	Executive	Committee,	Pradhan	Mantri	Gram	Sadak	Yojana,	a	mega	flagship	programme	
of Govt. of India and has won many national level awards including highest award of Indian Roads Congress- 
Pt. Jawaharlal Nehru Centenary Award in 2000, CSIR National Award and many more. 

ABSTRACT

 Indian highways are experiencing several irregularities such as surface distresses (fatigue and rutting) 
which	 reduces	 their	 expected	 service	 life	 significantly.	 The	 present	 study	 is	 aimed	 at	 eradicating	 such	
irregularities by changing the rheology of conventional bitumen. Generally, conventional binders are 
temperature susceptible and the pavements lying in the vicinity of higher temperature differential are observed 
to show their proneness to fatigue and rutting. On the other hand, concerned authorities are facing problems 
in	finding	suitable	places	for	disposal	of	plastic	waste.	Utilization	of	waste	plastic	at	optimum	proportions	
in the bituminous mixtures would rectify both the aforementioned problems and lower the project cost 
of pavements. This work outlines the conventional and rheological properties of binders and mixes. The 
work	 begins	 with	 the	 preparation	 of	 modified	 binders	 from	 shredded	 waste	 	 plastic	 fibres	 from	 carry	
bags and cement carry bags at different contents of 4%, 5%, 6% and 7% by weight of bitumen. Three different 
samples	were	prepared	namely:	base	bitumen	(Viscosity	Grade,	VG-10),	VG	-	10	+	4%	carry	bags	(CB)	fibres,	
and	VG	-	10	+	4%	cement	carry	bags	(CCB)	fibres,	which	were	tested	for	convention	al	tests	and	rheological	
tests.	 The	 results	 depicted	 that	 the	 extent	 of	 modification	 at	 optimum	 content	 proved	 advantageous	 in	
the desired performance parameters regarding Fatigue and Rutting failures.

 Dynamic Shear Rheometer (DSR), Linear Amplitude Sweep (LAS), Multiple Stress Creep and Recovery 
(MSCR), Marshall Mix Design, Four Point Bending Beam (4PBB), Wheel Rut Tester, Plate Load Test.

INTRODUCTION

 Pavements (mainly due to the non-homogeneous composition of the bituminous mixture, aggregates,  
underneath	 subgrade	 along	 with	 the	 wide	 variations	 in	 climatic,	 temperature,	 traffic	 and	 maintenance	
characteristics from one region to another) responds in a complex manner which results in surface distresses 
prominently fatigue cracking and rutting deformation which considerably affects the functional and structural 
performance	 of	 the	 flexible	 pavements,	 contributed	 mainly	 by	 high	 axle	 loading	 and	 high	 pavement	
temperature. 
Formation of such distresses in the pavements normally leads to the failure of these roads due to irreversible 
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strain in the pavement. During the last few decades, the country has experienced an all round development, 
which has resulted into explosion in the vehicular population. The pace of road development has not been of 
the required order to meet the increased demand. As a result, the existing road network has become structurally 
inadequate to sustain the high magnitude of stresses imposed by unanticipated increase in axle loads and 
premature failure of the road pavements.

 As construction of roads requires lot of money which can be saved considerably by appropriate 
engineering	 design	 principles	 and	 effective	 use	 of	waste	materials	 in	 the	 pavements.	Binder	modification	
(blending bitumen with polymers like polyethene, crumb rubber, zycosoil, sulphur, carbon black, styrene-
butadiene-styrene, etc.) proved fruitful and the continuing study in this line (Use of discarded waste plastics as 
modifier	can	reduce	the	need	of	bitumen	by	about	10%	-	15%,	reduces	the	cost	by	(35,000-40,000)	Rs	per	km	
and increases the melting point of bitumen making it suitable for application in warmer regions) focuses on 
developing binders with better rheological and mechanical properties to prepare road bituminous mixes with 
higher performance. A high performance pavement requires bitumen that is less susceptible to high temperature 
rutting or low temperature cracking. So far the conventional tests have been used for characterization of 
bitumen in India but these tests are not satisfactory for rheological characterization of the binders. For this 
purpose, dynamic shear rheometer can be used for characterizing the bitumen which measures rheological 
properties directly. 

 Plastics are user friendly but not eco-friendly as they are non-biodegradable generally, it is disposed 
by	way	of	land	filling	or	incineration	of	materials	which	are	hazardous.	Also,	use	of	plastic	bags	in	road	help	
in many ways like easy disposal of waste, better road, prevention of pollution and so on. The better binding 
property	of	plastics	in	its	molten	state	has	helped	in	finding	out	a	method	of	safe	disposal	of	waste	plastics.	
The coating of plastics reduces the porosity, absorption of moisture and improves soundness.

NEED OF THE STUDY

 Road surface with neat bitumen can cause bleeding in hot climate; may develops cracks in cold 
climate; possesses fewer load bearing capacity and can cause serious damages because of higher axle load in 
present	 exposure	 conditions	 due	 to	 climate,	 temperature,	 boom	 in	 traffic	 growth	 and	 rapid	 infrastructure	
development. So, in order to achieve longer service life and enhance bitumen pavement performance under 
strenuous	conditions	of	huge	growth	in	traffic	volume;	heavy	axle	loads;	adverse	varied	climatic	conditions	
(less than 00 C to 500	C);	 insufficient	 degree	 of	maintenance;	 demand	 of	 bitumen	more	 but	 indigenously	
available less; neat bitumen lose their elasticity at 700 C as their phase angle is greater than 900.

	 Conventional	bitumen	has	 to	be	modified	using	suitable	additives	such	as	polymers,	fibers,	plastic,	
anti-stripping agent etc. There are several major industries in the country which produces a large amount of 
waste materials (waste plastic bags) in the form of by products, whose disposal is an alarming concern not 
only to regain the valuable space occupied but also to diminish the pollution and other hazards on ecology.
Plastic carry bags in one form or another has penetrated into the houses of commonly in such a way that it is 
impractical to impose a complete ban on the use of plastic present across the nation. 

 However by improving upon the plastic waste management system this harm can be lowered. One 
possible solution can be to use the waste by products effectively in the pavement layers. So, in order to 
improve the properties of bituminous mixtures (healthier roads) and to reduce the negative impact of the 
waste materials on ecology as a whole, it seems to be practical to re-use by products from industries (through 
complying with the design principles) in engineering and industrial construction projects such as road 
pavements.

RESEARCH SIGNIFICANCE
 A lot of studies are available to evaluate the effect of inclusion of plastic waste on bituminous 
properties. However, a comprehensive study on Indian conditions wherein a large waste is being generated 
annually has not been conducted.
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OBJECTIVE OF THE STUDY

 The main objective of the study is to compare the fatigue and rutting response of conventional and 
waste	plastic	modified	binders	and	mixtures	at	different	stress	and	strain	levels	using	‘linear	amplitude	sweep	
(LAS) test, multiple stress creep and recovery (MSCR) test, 4-Point Bending-Beam (4PBB) Test’ and Wheel 
Rut Tester. The effect of pre-compressed waste plastic boards on fatigue and rutting responses was also being 
considered during the study.

MATERIALS

1.  Modifiers -	 	 Plastic	 fibers	 obtained	 from	waste	 plastic	 carry	 bags	 and	waste	 plastic	 cement	 carry	
	 bags	were	used	as	modifiers	in	this	study.

Dimensions (mm×mm×mm)
22×11×0.1 (waste plastic carry bags)

24×16×0.2 (waste plastic cement carry bags)
Collected from Campus of IIT Roorkee

Molecular weight 28 gm for each monomer
Table 1. Properties of waste plastic fibres

2. Binders -	 VG	 10	 grade	 bitumen	 was	 modified	 with	 waste	 plastic	 fibres	 though	 ascertaining	 the	
	 required	specifications;properties	of	different	binders	considered	in	present	study	are	tabulated	below-

Characteristics Test results 
for VG-10

Test results 
for VG-10 

+4%CB

Test results 
for VG-10 
+4%CCB

Specified 
values as per 
IRC : SP:53-

2010

Method of 
test  

Penetration test at 250 C, 
0.1mm

83 36 33 30-50 IS 1203-1978

Softening point, 0C, min. 49 62 64 60 IS 1205-1978
Elastic recovery at 150 C, 

percent, min.
- 55 52 60 SP:53-2010, 

Annex-2 
Separation difference in 
softening point, 0C, max.

- 2.4 2.8 3 SP:53-2010, 
Annex-3 and 
IS 1205-1978

Viscosity at 1500C, Poise 1.6 8.5 7.75 9-May Rotational 
viscometer

Rutting factor (G*/sinδ) 
as a min. of 1.0 MPa at, 0C

71.1 80.5 >100 76 AASHTO 
D6373

Table 2. Properties of bituminous binders 

3.  Aggregates- The aggregates used in the present study were of the following properties

Designation Test results Method of test as per
Combined flakiness and elongation index test 23.80% IS- 2386 part (I)
Los Angeles test 17.30% IS- 2386 part (IV)
Aggregate impact test 13.90% IS- 2386 part (IV)
Water absorption 0.80% IS- 2386 part (III)

Table 3. Properties of aggregates 

EXPERIMENTAL INVESTIGATION, RESULTS AND ANALYSIS

	 The	waste	plastic	modification	can	affect	the	rheological	properties	of	the	binders	as	well	as	bituminous	
mixtures such as viscosity, fatigue and rutting performances. Therefore, the present study aimed at evaluating 
the	 various	 performance	 parameters	 of	 control	 and	 waste	 plastic	 modified	 binders	 and	mixtures.	 Firstly,	
control	binder	(VG-10)	was	modified	with	different	doses	of	modifier.	Then,	the	viscosity	of	all	the	binders	
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prepared was measured at 1500C using rotational viscometer. Further, superpave high temperature 
performance grading of binders was determined. The rutting performance of binders was evaluated using 
MSCR test parameters while that of mixes was done with wheel rut tester test procedure. Also, the fatigue 
performance of the binders was evaluated using LAS test parameters while for bituminous mixtures four 
point	 bending	 beam	 test	 procedure	was	 followed.	 In	middle	 of	 the	 study,	 requirements	 to	 be	 fulfilled	 for	
designing bituminous mixtures were checked by performing Marshall method of mix design on all the 
prepared samples. Lastly, plate load test was performed on the four different types of variants over a rigid cement 
concrete	pavement	slab	as	a	flexible	overlay	to	rigid	pavement.	

1. Linear Amplitude Sweep (LAS) - As per American Association of State Highway and Transportation 
Officials	(AASHTO)	Designation:	TP	101-14,	it	is	a	collaboration	of	test	results	of	amplitude	sweep	test	and	
frequency sweep test. Data obtained from these two tests is incorporated into AS ‘viscoelastic continuum 
damage (VECD) analysis, to determine bitumen’s resistance to damage by means of cyclic loading by 
introducing linearly increasing load amplitudes. 

Significance

(i) It is carried out in order to study the fatigue properties of the bitumen by employing cyclic loading at low 
temperatures.
(ii)	 It	 proves	 effective	 over	 the	 conventional	 procedure	 (Time	 sweep	 test)	 of	 finding	 bitumen’s	 fatigue	
properties.
Test Results
 The results obtained for binder specimens under study using LAS test procedures at varied 
temperatures. 
2.  Multiple Stress Creep and Recovery (MSCR) Test - As per AASHTO Designation D7405, sample 
is prepared in accordance with D7175 using 25 mm parallel plate geometry with a gap of 1 mm. 

Significance
(i) It is used to identify the change in elastic response of the bitumen at two different stress levels.
(ii) It is used to study the rutting properties of bitumen samples.
(iii) Non-recoverable creep compliance Jnr is found to be better correlated with the rutting phenomena of 
pavements	than	the	rutting	factor	(G*/sinδ)	of	PG	test	because	in	PG	test	system,	oscillatory	load	to	bitumen	
is	applied	at	a	very	low	strain	which	may	not	simulate	better	to	the	actual	field	conditions	but	while	calculating	
Jnr values high levels of strains are applied.
Test Results
 The results obtained for binder specimens using MSCR test procedures, compared at different test 
conditions.
3.  Marshall Stability and Flow- About 1200 g of aggregate (of the desired gradation bituminous 
concrete (BC) Grade 1) was taken and mixed with the different percentages of bitumen for preparing different 
samples. The aggregate and bitumen is heated to the required temperature for the preparation of Marshall 
sample. 
	 Test	 was	 performed	 on	 these	 samples	 following	 the	 specification	 laid	 out	 in	ASTM	 D6927	 and	
required	Marshall	stability	and	flow	values	were	noted	down,	studied	and	concluded	results	.

4.  Retained Marshall Stability (RMS) Test- Six different specimens were prepared and divided into 
two groups. All the samples were tested in a Marshall stability testing machine until failure. 
Significance
(i) It is used to evaluate the susceptibility of the asphalt mixes to moisture which represents the durability 
of the mix. The higher the RMS value, lower will be its susceptibility to moisture.
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Test Results
 Since, the durability of the mix design is an important consideration while looking at the susceptibility
of mixes to moisture and climatic conditions. The results obtained (Fig 1) after conducting the standard test
procedure of Retained Marshall Stability and Indirect Tensile Strength for moisture susceptibility were found
satisfying	 the	minimum	 criteria	 for	 the	 same.	Dry	 procedure	 of	mixing	 the	waste	 plastic	 shredded	 fibres	
reflects	the	resistance	against	the	moisture	better	to	wet	procedure	of	mixing	which	may	be	attributed	to	the
formation of plastic coating over the aggregates resulting in the  reduction in the penetration of water which 
in turn increasing the service life of pavements.

Figure-1 Graphical comparison of moisture susceptibility tests results
5. Indirect Tensile Strength (ITS) Test- Indirect Tensile Test (American Society for Testing and Materials 
Standards, ASTM D6931-12) involves the application of load to a cylindrical specimen along its vertical 
diametrical plane.
 Tensile strength ratio (TSR) is the average indirect tensile strength of the conditioned specimens 
expressed as percentage of the average indirect tensile strength of unconditioned specimens. 

Significance
(i) It is useful in assessing the tensile properties of the asphalt mixes which can be correlated with the 
cracking of the pavement.
(ii)	It	is	also	significant	to	evaluate	the	sensitivity	of	the	mixture	to	moisture	damage.
6.  Wheel Rut Testing- As per the rutting testing protocol of AASHTO T-324, a small loaded wheel is 
rolled repeatedly across a prepared Hot Mix Asphalt (HMA) specimen specimen to measure parameters like 
rut depth, dynamic stability, etc. 
Significance
(i) It is used to measure the pavement quality in respect of its susceptibility to rutting distress.
(ii)	 It	also	evaluates	the	moisture	susceptibility	effects	in	flexible	pavements	under	water	control	mode	
during its operation.
Test Results 
 Under high temperature condition the rutting susceptibility increases which results in poor resistance 
of bituminous mixtures to the rutting deformation. In the present study, when compared with the results of
control	 mix,	 the	 bituminous	 mixtures	 prepared	 with	 modifications	 in	 one	 way	 or	 other	 showed	 an	
improvement	of	around	1.27	times	using	wet	process	of	modification.
7.  Four Point Bending Beam Test (4PBBT)-	 The	 flexural	 fatigue	 testing	 protocol	 of	 AASHTO	
T321-2003 requires dimensions which are 380 ± 6 mm in length, 50 ± 6 in height, and 63 ± 6 mm in width. 
Significance
(i) It is used to evaluate the performance of the bituminous mixtures for their susceptibility to load 
associated cracking in low temperature conditions.
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Test Results
 At low temperature, cracking performance of 
bituminous mixtures was found to be 2.1 times and 7.4 
times (compared to the performance of control mix) 
with	the	modification	via	dry	process	of	mixing	and	
introducing waste plastic boards respectively (Fig 2). 
Whereas mixing of ingredients via wet process shows 
lesser fatigue life cycles than that for control mix, which 
may be attributed to the formation of more organized 
network	structure	of	the	binder	with	the	modification.
 

 

Figure-2 Graphical comparison for number cycles 
to fatigue failure for different mixtures understudy

8. Plate Load Test- Plate load test is used to 
evaluate the support capability of subgrade, base and 
in some cases complete pavement. It involves 
measurement of modulus of subgrade reaction for 
in situ material through analysing a load settlement 
curve. 

Significance
(i) As per AASHTO T 222, plate bearing procedure 
is useful for evaluation and design of airport and 
flexible	pavements.

Test Results
 The results obtained for bituminous mixtures 
after performing plate load assembly test procedure, for
checking	out	the	deflection	regarding	ability	of	storing	
the strain energy in the respective mixtures have been 
studied. 
	 The	use	of	binders	modified	by	waste	plastic	
fibres	showed	higher	results	as	compared	to	control	mix
but the mix with waste plastic boards wherein the 
deformation was highest with a little load to bear 
provided least results.
9.  Proportioning of Bituminous Mixtures 
Ingredients - 
Rothfutch procedure was adopted for blending 
aggregates used in bituminous mixtures. 
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CONCLUSIONS
Based upon the study performed the following 
conclusions were drawn- 
1)	 Addition	 of	waste	 plastic	 shredded	 fibres	 at	
optimum content of 4% by weight of bitumen to the 
base binder has improved its conventional properties 
namely – penetration value, softening point and 
viscosity.
2)	 Modified	binder	prepared	using	waste	plastic	
fibres	was	found	suitable	for	its	application	in	warmer
areas as shown by PG test results in terms of rutting 
factor	(G*/sinδ)	and	MSCR	test	results	in	terms	of	non
recoverable creep compliance (Jnr).
3)	 With	the	modification,	improvement	in	conven-
tional	and	rheological	parameters	was	significant	but
within	the	modification	4%	CB	as	modifier	was	found	
superior to 4% CCB.
4) Wet procedure of mixing the waste plastic 
shredded	fibres	for	preparing	the	bituminous	mixtures	
resulted in lowest fatigue life as shown by 4PBB test 
results but was found the best mix regarding the 
rutting resistance shown by Wheel Rut Tester test 
results.
5) Dry procedure of mixing the waste plastic 
shredded	fibres	for	preparing	the	bituminous	mixtures	
reflected	 best	 results	 regarding	 the	 performance	 of	
mixtures for durability aspects as shown by RMS and 
TSR test procedures.
6)	 With	 the	 modification,	 improvement	 was	
observed in the support capability (modulus of 
subgrade reaction, k value) of pavement layer as 
observed by the Plate Load test results.
7) Waste plastic boards as a way of modifying 
the bituminous mixtures were found better in fatigue 
performance and shear cracking considering the results 
obtained through 4PBB and ITS test procedures, but
were not found advantageous regarding rutting 
performance as depiced by the results obtained from 
Wheel rut tester and Plate load test procedures.
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CONSERVATION
The principal aim of conservation is to ensure the 
survival of life in all its forms and variety, and to 
make certain that natural resources are not used 
beyond their capacity for renewal but continue 
for	the	benefit	of	future	generations.	Conservation	
requires an understanding of ecology – the inter-
relationships of the different plants and animals 
with each other, and with their environment. 
Concern for the health of the environment is steadily 
increasing, as can be seen from the growth of 
conservation organistions on almost every 
continent.
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 fofHkUu çfrf"Br i=&if=dkvksa esa yxHkx 1000 ls vf/kd oSKkfud ys[k 'kks/k i= çdkf'kr] vkdk'kok.kh] y[kuÅ ls çlkfjr 

fofHkUu dk;ZØeksa esa 100 ls vf/kd foKku okrkZ;sa çlkfjr] vusd iqjLdkj ;Fkk 15osa vf[ky Hkkjrh; foKku ,oa çkS|ksfxdh ys[ku çfr;ksfxrk 

esa çFke iqjLdkj (1994)] lfpoky; niZ.k fu"Bk lEeku (2015)] lkfgR; xkSjo iqjLdkj (2016)] foKku lkfgR; jRu iqjLdkj (2018),
bR;kfnA

 orZeku lwpuk çkS|ksfxdh ds ;qx esa 3D fçafVax ds fofo/k {ks=ksa esa c<+rs ç;ksx us bls ppkZ dk fo"k; cuk fn;k gSA gkyk¡fd] vHkh 

;g rduhdh mf}dkl ds Lrj ij gS rFkk loZlqyHk Hkh ugha gS ysfdu rduhdh :i ls fodflr ns'kksa us bls gkFkksa&gkFk fy;k gS vkSj os 

?kjsyw midj.kksa ds fuekZ.k ls ysdj varfj{k ds {ks= rd bldk O;kid ykHk mBkus dk ç;kl dj jgs gSaA vkt 3D fçafVax rduhd dk 

bLrseky fofo/k {ks=ksa esa [kkldj lqj{kk vkSj ,;jksLisl ds {ks= esa lqj{kk laca/kh midj.kksa ds fofo/k Hkkxksa dh ejEer djus vkSj midj.k 

laca/kh fofo/k ?kVdksa ds fuekZ.k ds fy;s fd;k tk jgk gSA 3D fçafVax ewyr% fofuekZ.k dh ,d rduhd gS ftldk bLrseky dj f=foeh; 

¼Three Dimensional½ v‚CtsDV dk fuekZ.k fd;k tkrk gSA blds fy, ewy :i ls fMftVy Lo:i esa ,d f=foeh; oLrq dks fMtkbu 

fd;k tkrk gSA blds ckn 3D fçaVj ds }kjk mls HkkSfrd Lo:i esa çkIr fd;k tkrk gSA 3D fçafVax esa bLrseky gksus okys fçaVj ;ksxkRed 

fofuekZ.k rduhd ¼Additive Manufacturing½ ij vk/kkfjr gksrs gSaA tgk¡ ,d lk/kkj.k fçafVax e'khu esa L;kgh vkSj iUuksa dh vko';drk 

gksrh gS] ogha bl fçafVax e'khu esa fçaV dh tkus okyh oLrq ds vkdkj] jax vkfn dk fu/kkZj.k dj mlh vuq:i mlesa inkFkZ Mkys tkrs gSaA

3D fçafVax viuh rhu ubZ [kkfl;rksa [kkldj de le;] oLrq dh fMtkbu dh Lora=rk rFkk de dher dh otg ls fofuekZ.k {ks= ds 

fy;s ,d Økafrdkjh cnyko dh laHkkO;rk j[krh gSA blls cM+h la[;k esa Jfed dk;Zeqä gksaxs ftUgsa vU; {ks=ksa esa dke nsdj laHkkoukvksa 

ds u, }kj [kksys tk ldrs gSaA LokLF; {ks= esa bl rduhd dk bLrseky dbZ dk;ksaZ] ftuesa ÅÙkd bathfu;fjax] çksLFksfVd rFkk —f=e 

ekuo vaxksa ds fuekZ.k esa fd;k tk jgk gSA blds vykok fofuekZ.k] f'k{kk] varfj{k rFkk lqj{kk ds {ks= esa ;g Økafrdkjh igy lkfcr gksxhA

 oSf'od Lrj ij o"kZ 2017 esa oSf'od 3D fçafVax cktkj rdjhcu 7-01 fcfy;u M‚yj ds Lrj ij igq¡p x;k FkkA vkS|ksfxd Lrj

ij fd;s tkus okys 3D fçafVax ds mi;ksx dh ckr djsa rks o"kZ 2019 esa cktkj esa bldh fgLlsnkjh yxHkx 80 çfr'kr FkhA o"kZ 2018 ds 

nkSjku 3D fçafVax dk lokZf/kd mi;ksx gkMZos;j] mlds i'pkr~ l‚¶Vos;j rFkk lcls de mi;ksx lsok {ks= esa fd;k x;k FkkA o"kZ 2018

esa mÙkjh vesfjdk] 3D fçafVax ¼Additive Manufacturing½ dk O;kid Lrj ij bLrseky djus ds dkj.k cktkj esa viuh 37 çfr'kr

ls vf/kd dh fgLlsnkjh ds lkFk igys LFkku ij jgkA1&3

 fLoV~tjySaM ds oSKkfudksa }kjk ̂,d l‚¶V flfydu ân;* dk fodkl fd;k x;k tks yxHkx ekuo ân; ds leku gh dk;Z djrk gSA 

blds vykok phu rFkk vesfjdk ds oSKkfudksa us la;qä ç;kl ls 3D fçafVax rduhd dk ç;ksx djrs gq, ,fEcz;ksfud LVse dksf'kdk dk fodkl 

fd;k] ogha ;wukbVsM fdaxMe ds oSKkfudksa us bl rduhd dk ç;ksx djrs gq, fo'o ds igys d‚fuZ;k dk fuekZ.k fd;k gSA vesfjdh 'kks/kdrkZvksa 

dh ,d Vhe us 3D fçafVax rduhd ds ek/;e ls gFksyh ij lek tkus okyh ,d ̂ Liat* tSlh lajpuk rS;kj dh gS] tks çnw"k.k dks de djus esa 

dkjxj lkfcr gks ldrh gSA 'kks/kdrkZvksa dh ,d Vhe us 3D fçafVax çfØ;k ds nkSjku jklk;fud ,tsaV VkbZVsfu;e MkbZv‚DlkbM ds uSuks d.kksa 

dks feykdj ,d ̂ Liat* ds leku IykfLVd lk¡ps dk fuekZ.k fd;k] ftlesa ikuh] ok;q vkSj —f"k lzksrksa ds çnw"k.k dks lekIr djus dh {kerk gSA

Hkkjr esa fofuekZ.k {kerkvksa dks c<+kus ds mís'; ls ns'k ds çeq[k fofuekZrkvksa us fons'kh rduhdh QeksaZ ds lkFk 3D fçafVax vlsacyh 

ykbu vkSj forj.k dsaæksa dh LFkkiuk dh gSA Price Waterhouse Coopers (PWC) dh ^n Xykscy baMLVªh 4-0* 'kh"kZd ls tkjh 

fjiksVZ esa bl ckr dk ftØ fd;k x;k Fkk fd o"kZ 2016 ds nkSjku ;ksxkRed fofuekZ.k rduhdksa esa yxHkx 27 çfr'kr m|ksxksa us 

fuos'k fd;k gS tks bl ckr dk ladsr djrk gS fd Hkkjr ds vkS|ksfxd {ks= esa 3D fçafVax ds O;kid ç;ksx dh laHkkouk gSA

 orZeku esa Hkkjr lcls rhoz xfr ls fodkl djus okyk fodkl'khy ns'k gS tgk¡ fuos'k ds voljksa dks c<+kus ,oa ns'k dh fofuekZ.k 

{kerkvksa dks etcwrh çnku djus ds mís'; ls ^esd bu bafM;k*] ^fMftVy bafM;k* rFkk ^fLdy bafM;k* tSlh igy dh xbZ gSa ftlesa 3D
fçafVax egÙoiw.kZ Hkwfedk fuHkk ldrh gSA bldk mi;ksx NksVs 'kgjksa esa vkS|ksfxd fodkl dks c<+kok nsus dh fn'kk esa egÙoiw.kZ gksxk rFkk 

ikjaifjd vkSj e/;e m|eksa ds {ks= esa bl rduhd dk mi;ksx u dsoy de ykxr okyk vkSj vf/kd dq'ky lkfcr gksxk cfYd le; dh

Hkh cpr gksxhA foekuu vkSj eksVj okgu tSls {ks=ksa esa bl rduhd ds mi;ksx ls ifjogu {ks= esa Økafr ykbZ tk ldrh gS ftlls u dsoy

mRiknu {kerk esa o`f) gksxh cfYd mRikfnr oLrq dh xq.koÙkk vkSj fuekZ.k ds nkSjku i;kZoj.k ij iM+us okys foijhr çHkkoksa esa Hkh deh

vk,xh tks ns'k ds i;kZoj.k ds lanHkZ esa oSf'od çfrc)rkvksa ds vuq:i Hkh gksxkA

Lons”kh foKku if=dk 
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3&Mh fçafVax ls dbZ ykHk gSa

1-  de ykxr& 3D fçafVax ds }kjk ikjaifjd rjhdksa dh rqyuk esa de ykxr ij mRiknksa dk fuekZ.k fd;k tk ldrk gSA

2-  le; dh cpr& 3D fçafVax ds }kjk de le; esa xq.koÙkkiw.kZ dk;Z fd;k tk ldrk gSA ;g dk;Z dh n{krk esa o`f) djus esa l{ke gSA

3-  vfr dq'ky& 3D fçafVax ds }kjk mRiUu çksVksVkbi dk fuekZ.k cgqr vklkuh vkSj rhozrk ds lkFk fd;k tk ldrk gSA

4-  yphykiu& 3D fçafVax ds fy;s fofHkUu çdkj dh lkefxz;k¡ ç;ksx esa ykbZ tk ldrh gSaA blls fofHkUu çdkj ds 

 çksVksVkbi vkSj mRiknksa dks fçaV djuk vklku gks tkrk gSA

5-  fVdkÅ vkSj mPp xq.koÙkk& mRikn ueh dks vo'kksf"kr ugha djrs gSa] ftlls og yacs le; rd ç;ksx esa jgrs gSaA 3D fçafVax ls

lacaf/kr pqukSfr;ksa dh ckr dh tk, rks 3D fçaVjksa esa fofo/krk ds dkj.k mRiknksa ds fuekZ.k esa xq.koÙkk dh fHkUurk vk tk,xhA lkFk gh 3Mh

fçaVjksa esa mRiknksa dh xq.koÙkk dks ysdj ,d vkn'kZ ekud dk vHkko gSA bu fçaVjksa ds varxZr mRiknksa ds fuekZ.k esa lokZf/kd ek=k esa 

IykfLVd dk bLrseky fd;k tkrk gS rFkk blesa cM+s Lrj ij fctyh dh [kir gksrh gS ftls fdlh Hkh –f"V ls i;kZoj.k ds fygkt ls

vPNk ugha dgk tk ldrk gSA ns'k esa u dsoy yksxksa esa bl çkS|ksfxdh ds fo"k; esa tkx:drk dk vHkko gS cfYd blls lacaf/kr 'kks/k

dk;ksaZ dk Hkh vHkko gSA vk;kr ykxr dk vf/kd gksuk] jkstxkj esa deh rFkk 3Mh fçaVj ls lacaf/kr ?kjsyw fuekZrkvksa dh lhfer la[;k Hkh 

ns'k esa 3Mh fçafVax dh pqukSfr;ksa dks mtkxj djrh gSaA gesa ;g ugha Hkwyuk pkfg;s fd vHkh ;g rduhdh vius mf}dkl ds vkjafHkd pj.k 

esa gS rFkk fodkl ds Øe esa blls lacaf/kr pqukSfr;ksa dk lek/kku Hkh fudy tk,xkA Hkkjr dks 3D tSlh mUur rduhdh dk ykHk ysus ds 

fy;s rduhdh f'k{kk dk O;kid Lrj ij çlkj djuk gksxk rFkk 'kks/k ,oa fodkl dk;ksaZ gsrq i;kZIr foÙk dh miyC/krk lqfuf'pr djuh 

gksxhA fuf'pr gh 3Mh fçafVax ds mi;ksx dk {ks= O;kid gS ftlesa ?kjsyw ls ysdj varfj{k rd fofHkUu vk;ke 'kkfey gSa rFkk LokLF;] 

f'k{kk] lqj{kk ,oa varfj{k tSls {ks=ksa esa vikj laHkkouk,¡ ekStwn gSaA

lanHkZ

1-  eksLV ;wTM 3D fçafVax VsDuksy‚th 2017&2018] LVsfVfLVd] 2 fnlacj] 2018

2- ,yse] fjpMZ] 3D fçafVax %  ;w jhM bV gs;j QlZ~V^^] U;w lkbafVLV] 23 vxLr] 2019

3-  ,ysXtsaMj] Mh- osysaVbZu] Vªsfol ,- clch] ^^gkbfczM** 3D fçafVax v‚Q l‚¶V bysDVª‚fuDl] ,MokaLM eSVsfj;Yl] 06 flracj] 2017

********************

nhid dksgyh % Lons”kh foKku if=dk, o’kZ 1 vad 2 tqykbZ&fnlEcj 2020

ojkgfefgj dk IykLVj ¼otzysi½ tks ,d djksM+ o’kZ rd Hkh ugha NwVrk

 Hkkjrh; çkphu foKku ds çfl) xf.krK ,oa [kxksy&foKkuh ds :i esa ik¡poh& NBh lnh ds ojkgfefgj 
dk uke çfl) gSA muds xzaFk esa fofo/k oSKkfud ç;ksxksa o fl)karksa dk mYys[k feyrk gSA mUgksaus gh vius 
iapfl)kfUrdk esa lcls igys crk;k fd v;uka”k dk eku 50-32 lsds.M ds cjkcj gSA mudh rhu jpuk,¡ 
çfl) gSa & c`gTtkrd] iapfl)kfUrdk vkSj c`gRlafgrkA ;s paæxqIr foØekfnR; ds uojRuksa esa ls ,d FksA

 bUgha ojkgfefgj us vius xzUFk c`gRlafgrk esa otzysi ¼IykLVj½ cukus dh pkj fof/k;k¡ crkbZa gSa vkSj dgk 
gS fd ;g IykLVj ,d djksM+ o’kZ rd Hkh ugha NwVrk gSA ,d /kkrqfufeZr IykLVj gS rhu fofHkUu inkFkksaZ ls cus 
IykLVj gSaA ojkgfefgj dh c`gRlafgrk esa otzysi dk o.kZu djus okys dqy 8 “yksd gSa] ftuesa la{ksi esa bu lHkh 
pkj çdkj ds ysiksa dk mYys[k gSA
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ABSTRACT 
 About 66% of India’s total population lives in rural area as per the 2018 census. Therefore, improved 
connectivity and accessibility to rural areas will provide a vital force to the country’s economic growth. 
In the search of better technique for construction of rural roads in terms of environmental and social impact, 
bitumen emulsion based cold mix technologies are found to be promising to serve the intended purpose 
with environmental safeguard. This article summarizes the technically feasible method and its tangible 
benefits	known	as	cold	mix	technology	for	rural	road	constructions.	

INTRODUCTION

 Sustainability is the ability to meet our needs without compromising the ability of next generations to 
meet theirs. Sustainable development includes the three dimensions as approach i.e., environmental, social 
and economical development. This has gained attention worldwide after conceptual of document “Our 
Common Future” (1987 by the World Commission on Environment and Development; WCED), wherein the
term sustainable development is described as enhancing quality of life and thus allowing people to live in a 
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healthy environment and improve social, economic and environmental conditions for present and future
generations.

 Vollenbroek (2002) stated that sustainable development is a balance between the available
technologies, strategies of innovation and the policies of governments. The improving social, economic and 
environmental indicators of sustainable development are drawing attention of the construction industry, 
which is a globally an emerging sector, and a highly active industry in both developed and developing 
countries (UNEP, 2003; CSIR, 2004).

 In India, the honourable Supreme Court has restricted the use of Hot Mix Plants (HMP) to reduce CO2 
emission. With environmental emission laws forever being tightened, the time may be right for India to tilt 
its way towards environment friendly technologies. A lot of research work has already been done to develop 
new processes and technologies to construct roads in an environment friendly way. Technologies like warm 
mix	asphalt	and	cold	mix	asphalt	work	at	significantly	low	temperatures	as	compared	to	hot	mix	asphalt	and	
hence lowers down the emissions from the road construction process. Green Road Concept is the philosophy 
of	promoting	energy	efficient	and	clean	construction	practices	in	road	sector	of	our	country	and	to	look	at	
opportunities to educate and promote such technologies which have immense impact on the socio 
environmental and economic conditions of road building stakeholders involved like engineers, contractors, 
labourers, skilled workmen, technicians and the villagers/communities who participate together to create and 
use these assets created by the Central, State authorities and private agencies in their localities. This paper 
deals	with	development	of	specifications,	outcome	of	pilot	studies	of	cold	mix	technology	in	India	and	its	
effect on the society and environment. 

RURAL ROAD NETWORK

 In India, over 850 million people live in rural areas. Due to lack of connectivity and road access, 
millions of villagers are suffering from isolation and prolonged economic and social deprivations. They are 
not	shared	with	the	recent	developmental	benefits.	Symptoms	of	deprivation	due	to	lack	of	access	are	many	
such as high mortality of pregnant women, children missing school and education, perishable agricultural 
produce not reaching market timely, non availability of quality drinking water, unemployment, poverty and so
on. Rural connectivity is key component of rural development as it provides access to economic as well as
social goods besides services generating higher agricultural income and employment opportunity in rural 
areas. As per many literatures and documents, rural access is central to the alleviation of rural poverty and 
improved road connectivity in rural areas has led to substantial reduction in freight cost, increase of income, 
and improvement of employment opportunities. 

 Rural Roads programme popularly known as Pradhan Mantri Gramin Sadak Yojana (PMGSY) was 
launched in December 2001, which is a 100 percent centrally funded scheme. This programme ensure 
connectively of habitations above 500 population to be provided with all weather roads. However, in case of
hills and tribal area, threshold is relaxed to habitations with 250 population. The estimated number of villages
to be connected under PMGSY was about 1.79 lakhs, which need construction of 3,75,000 km new roads and 
upgradation of 3,72,000 km existing roads in rural areas (Roads, 2017). 

ROAD CONSTRUCTION AND EMISSIONS

 Conservation of non-renewable resources and energy, together with reduced environmental 
pollution and working conditions are global issues that are becoming increasingly important to civil engineers.
As a result, authorities in various countries are creating legislation and authorities to reduce energy 
consumption by using cold mix construction and recycling of pavement. 

 Hot mixed laying techniques using hot and melted bitumen as binder are used at large scale in 
construction and maintenance of bituminous roads, though it causes emission of green house gases. Bitumen 
is heated to 160-170°C and aggregates are heated to 150-160°C consuming enormous amount of energy. 
Further, implication of hot mix is very hazardous for both workers and public in general. These hazards have
drawn	considerable	attention	of	researchers,	practicing	engineers	and	specification	designers	towards	more
usage of alternative cold-mix technology in construction and maintenance of roads. GHG emission data base

Siksha Swaroopa : Swadeshi Vigyan Patrika, Vol 1 (2) July-December 2020 46



says production of one ton of hot mix emits about 5.25 kg of carbon (Kar et al., 2014). Studies show that for
the production of aggregate includes the quarrying, hauling, crushing and screening, the GHG emission range
is 2.5 to 10 kg CO2/t and for asphalt it is 221 kg CO2/t. New construction, major rehabilitation and thin 
surfacing using hot mix technology have the highest energy use and range from 6.3-12.6 MJ/m2 per year 
(Kar et al., 2014).

	 In	this	article,	the	focus	is	on	cold	mix	technology	produced	in	field	at	temperature	greater	than	10,	
environmental impact, and advantages of cold mix recycling. Bitumen emulsion based cold mix technologies 
are alternative to traditional hot mix to serve the intended purpose. Public awareness to pollution caused by 
hot mixes laying techniques and imposed environmental restrictions have drawn attention of researchers, 
practicing	 engineers	 and	 specification	 designers	 towards	more	 usage	 of	 bitumen	 emulsions	 and	 cold	mix	
technologies in construction and maintenance of roads. The present usage of emulsion in India is about 6 % 
of	 total	 bitumen	 usage.	 MoRTH	 and	 IRC	 specifications	 for	 Road	 and	 Bridge	 Works	 (5th	 Revision)	
recommended use of cold liquid bitumen like bitumen emulsion as binder for tack coat in bituminous road
construction and use of emulsion based technologies for road maintenance. In view of the need of the country,
Green technologies for construction and maintenance of roads have been developed and implemented 
nationwide with the help of Government. 

TECHNICAL DESCRIPTION

 This is a simple process of mixing unheated mineral aggregates with suitable cold mix binder 
(most widely cationic bitumen emulsion) maintaining the proper moisture and binder content with desired 
workability for bituminous road construction in rural areas. The key ingredients of cold mix are mineral 
aggregates and tailor-made cold bitumen emulsion binder developed with special additives (surfactants)
leading to Green Rural Road Technology. The mechanism of interaction is illustrated in Fig 1. 

 
 

 

Figure-1 Mechanism of interaction between aggregate and binder

 Before construction of the rural road using cold mix technology, it is required to carry out laboratory 
mix	 design	 for	 further	 field	 execution.	 From	 this	 design	 dosage	 of	 binder	 (by	 weight	 %	 of	 aggregate),	
workability of the mix, breaking time, setting time and coating ability of binder on aggregates are obtained. 
The process of mix design is illustrated in Fig 2.
   
 
 

  
Figure-2 Mix design of cold mix for rural roads
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 Aggregates consist of crushed rock or other naturally occurring material, or combination of the both. 
They shall be clean, hard, durable, dry, and free from dust, soft or friable matter, organic or other deleterious
matter. Sand equivalent value, soundness, methylene blue, aggregate impact value, shape, stripping, 
gradation and coating tests are conducted on mineral aggregates. A liquid product in which needed amount of 
bitumen	 is	 suspended	 in	 finely	 divided	 form	 of	 the	 size	 5-15	 microns	 in	 water	 in	 presence	 of	 cationic	
emulsifiers	is	known	as	bitumen	emulsion.	It	is	chocolate	brown	colored	liquid	in	free	flowing	condition	at	
ambient temperature. Once it breaks color changes to black from brown.  An emulsion is said to break, when 
the hydrocarbon and the aqueous phase separate, or a stable dispersion of bitumen in water in continuous 
phase. The bitumen globules are positively charged due to the NH+

3 group cover, which is formed around 
tiny bitumen droplets and provide stability for emulsion by electrostatic repulsion. This bitumen droplet has 
affinity	 with	 the	 negatively	 charged	 aggregates	 surface.	 Dispersion	 is	 obtained	 by	 processing	 heated	
bitumen (130-140°C) and water base solution (60-70°C) under controlled condition through a three stage 
colloidal	mill	 (>3000	rpm)	in	presence	of	scientifically	selected	surfactants/emulsifiers.	Reaction	of	amine	
group	of	emulsifier	with	HCL	is	shown	in	Fig	3.

   
  
  

  
     

Figure-3 Reaction between amine and acid

	 Specified	cationic	bitumen	emulsion	binder	and	graded	aggregates	are	proportioned	and	cold	mixed	in
a concrete mixer or a mixing plant, transported to site laid and compacted by conventional roller which is
known as Green Road or hot mix plant switching off heating system (Fig. 4 and 5). Final view of rural 
road constructed with Cold Mix Technology is shown below in Fig 6. 

  

   

  

Figure-4 Production of cold mix by concrete mixer and hot mix plant (without heating)

     

Figure-5 Laying of green roads by cold mix technology
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Figure-6 Final view of rural road by cold mix technology

QUANTIFIABLE AND TANGIBLE BENEFITS

	 Cold	Mix	Technology	is	highly	energy	efficient,	environment	friendly,	pollution	free	technique,	which	
can be executed throughout the year, saves fuel, time as well as construction materials. Faster work progress 
is achieved in comparison to traditional hot mix technology. GHG emission is calculated for Premix and 
Seal Coat using both traditional hot and new cold mix technologies are presented in Table 1. Results show that
cold mix technology saves about 310 ton of eq CO2 emission of greenhouse gases energy per construction of
one kilometer rural road network. 

Table 1 Comparison of GHG Emission for Cold Mix and Hot Mix Technology (1 Km rural road 
construction)

Input Material CO2 Emitted (in Tonne CO2 eq)

Premix Seal Coat
HMA CMA HMA CMA 

Bitumen/Emulsion  40.2  21.4 43.5 18.2
Crushed Aggregate 8.2 2.7
During Construction 141.5 7.5 141.5 7.5
Total 189.9 37.1 187.7 28.4

BUSINESS MODEL OF COLD MIX TECHNOLOGY: A CASE STUDY

 Public awareness to pollution caused by hot mix laying techniques and imposed environmental 
restrictions	have	drawn	considerable	attention	of	researchers,	practicing	engineers	and	specification	designers	
towards more usage of bitumen emulsions and cold mix technologies in construction and maintenance of 
roads. Effective transfer of technology is also an issue of concern. CSIR-Central Road Research Institute 
(CRRI), New Delhi has come up with a business model for effective transfer of cold mix technology in 
2010 comprises workshop-cum-demonstration involving all stake holder and a tripartite agreement between 
researcher, industry and state user agencies. In last decade, about 8000 km of rural roads have been 
constructed using cold mix technologies. Now, in market, the technology has gained much popularity and
known to be a main stream technology. 

SUMMARY 

 Cold mix technology is a viable option even in a geographically uncertain, economically under 
developed and politically unstable parts of the country, as it offers non hazarders, eco-friendly, acceptable 
to local construction workers. After a decade full of continued research and efforts, more than 8000 km 
of green rural roads have been laid through implementing a successful business model. Now aim is to 
achieve	objective	of	sustainable	development	and	harness	the	socio-economic	and	environmental	benefits	of
cold	mix	technology	for	rural	roads	and	state	roads	to	help	the	country	benefit	from	prospective	earning	of
carbon credits.
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MATHEMATICS

 We are all mathematicians, because we all use numbers in our daily lives. The study of 
numbers, shapes, and quantities is called mathematics. People invented mathematics long ago to help 
them count and measure things, survey land, and construct buildings. Mathematics is an essential tool 
for understanding the world around us. Today, scientists use it to test their theories, engineers use it to 
design new machines and structures, and businesses use it to monitor their sales and income. There are 
many branches of mathematics, including geometry and statistics. 
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 jlk;u”kkL=h] ys[kd] “kks/kdrkZ] foKku Hkkjrh vk;ZHkê iq:Ldkj ¼2013½ çkIr] Lons”kh —f’k laj{kd] [kk++| rsy frygu ij jk’Vªh; ,oa 

varjkZ’Vªh; Lrj ij tu lkekU; dh tkx:drk gsrq rqyukRed “kks/k okrkZ,¡, 150 ls vf?kd “kks/k i= çdkf”krA

 vk;qosZn ds vuqlkj mÙke fujksxh ,oa nh?kZ vk;q ikus ds fy, tkfu, larqfyr ,oa ikSf’Vd vkgkj] tks vkS’kf/k Hkh gSA

LoLFk thou ds fy, oftZr gS buls cpsa&

* dksYM ,oa lks¶V fMaªDlA

* vfr”kq) phuh] ued] fjQkbUM rsyA

* tad QwMA

* fMCck can [kkuk] iqjkuk rS;kj [kk| inkFkZA

* tad QwM o dksYM fMaªd ,d lkFkA

* buesa eVu VSyksa] gkfudkjd “kdZjk,¡] dbZ izdkj ds vfgrdkjh jlk;u Mkys tkrs gSaA

* ;g vuko”;d jlk;u “kjhj esa ,ythZ] dSUlj] ân;jksx] gkekZsuy chekfj;k¡ vkSj dbZ izdkj ds jksx iSnk djrs gSaA

* eksVkik] Fkk;jkbM] xfB;k] Mk;fcVht] nar jksx gksus dh laHkkouk c<+ tkrh gSA

xqM+ loksZÙke “kdZjk gSA

b{koks e/kqjk e/kqjfoikdk xqjo% “khrk% fLuX/kk

oY;k o`’;k ew=yk jäfiÙk”keuk% d`fedQdjkjpsfr

rs pkusdfo/kk% A r|Fkk & A 148 A

fiÙk?uks e/kqj% “kq)ks okr?uks∙l`d~izlknu%A

liqjk.kks∙f/kdxq.kks xqM% iF;re% Le`r%AA161A

       lqJqr lafgrk] iape laLdj.k i`-la- ¼176]177½] 1975

 lQsn phuh vR;Ur gkfudkjd gS D;ksafd bls cukus esa xUus ds jl esa mifLFkr foVkfeu] [kfut&yo.k ,oa vU; lqikP; ikSf’Vd 

rRo u’V gks tkrs gSa vFkok vyx dj fn, tkrs gSa tcfd xqM+] [kk.Mlkjh] cwjk] xqfM;k&”kDdj ;k dM+dM+ [kk.M cukrs le; mlesa 

leLr ikSf’Vd rRo ,oa foVkfeu cus jgrs gSa tks mls lqikP; ,oa ÅtkZnk;d cukrs gSaA “kdZjk dks ipkus ds fy, Fkkbfeu ¼foVkfeu ch½ 

nslh [kk.M] xqM+ o cwjs esa Hkjiwj gksrk gSA tcfd lQsn phuh dks lkQ djus dh fofHkUu izfØ;kvksa esa ;g vyx dj fn;k tkrk gS vkSj 

phuh vikP; ,oa jksxdkjd gks tkrh gSA T;knk mi;ksx djus ls tksM+kas esa nnZ ,oa vdM+u] /kefu;ksa esa #dkoV] lQsn eksfr;kfcUn] ân; 

jksx] dSUlj vkSj nUr jksxkas dh lEHkkouk,¡ c<+ tkrh gaSA

    

fp= 1- xqM+] cwjk] [kk.M lqikP;] ÅtkZnk;d] ikSf’Vd “kdZjk gSA

 “kjhj dh o`f)] ikpu ra= ds lqpk# :i ls dk;Z djus vkSj LokLF; o Luk;q ra= ds fy, “kdZjk dk lqikpu vko”;d gSA 

blds fy, foVkfeu ch vko”;d gS tks fd izkd`frd :i ls rS;kj xqM+ bR;kfn esa mifLFkr jgrk gSA vr% xqM+] cwjk] [kk.M gh LokLF; 

ds fy, mÙke gSaA 

?kkf.k;ksa ls fudyk fry] ljlksa] ewaxQyh o ukfj;y rsy loZJs’B olk gSA

 pjd ,oa lqJqr lafgrk dk v/;;u ;g n”kkZrk gS fd fry dk rsy loZJs’B gksrk gS rFkk fofHkUu izdkj ds vkgkj rFkk vkS’k/kh; iz;ksx 

Lons”kh foKku if=dk 
o’kZ 1 vad 2 tqykbZ&fnlEcj 2020 i`- 51-54 



ds fy, bldk mi;ksx djuk loksZÙke gSA

losZ’kka rSytkrkuka fryrSya iz”kL;rsA

cykFksZ Lusgus pke;eSj.Ma rq fojspusAA

losZH;Lrq rSysH;fLryrSya fof”k’;rsA

fu’iÙksLrn~xq.kRokPp rSyRoferjs’ofiAA130AA

fry rsy dks cy ,oa Lusgu gsrq loZJs’B ekuk x;k gS ,oa rsy “kCn 

dh mRifÙk fry ls gh ekuh xbZ gSA

rSya RokXus;eq’.ka rh{.ak e/kqja e/kqjfoikda--------------- 

-----------------------fryrSya iz”kL;rsAA 112AA 

r}fLr’kq p ikus’kq uL;s d.kkZf{kiwj.ksA

vUuikufo/kkS pkfi iz;ksT;a okr”kkUr;sAA 113AA

vU; “yksdkas esa fry ds vkS’k/kh; xq.kksa dk o.kZu gS rFkk bls lfU/k

&cU/kksa dks [kksyus okyk] {kr&fo{kr ?kkoksa dks Bhd djus] Ropk] 

es/kk ds fy, vfr mÙke ekuk x;k gSA

vkgkj ds laLdkj gsrq rsy] lw{e lzksrksa esa tkus okyk] fcuk ids gh 

lEiw.kZ jksxksa dks u’V djus okyk ekuk x;k gSA izkphu dky esa jktk 

fry ds iz;ksx ls o`)koLFkk jfgr rFkk jksx jfgr gksdj ;q) esa 

vR;Ur cyoku~ jgrs gq, Fkdkujfgr jgrs FksA

fry rsy rFkk ljlksa ,oa vU; rsyksa ds vkS’k/kh; mi;ksxksa ds o.kZu ds lkFk 

gh vk;qosZn dqlqEHk rsy ¼lS¶ykoj½ dks vkgkj gsrq fud`’Vre rsy ekurk gSA

**foikds dVqda rSya dkSlqEHk losZnks’kd`r~A

jäfiÙkdja rh{.kep{kq’;a fonkfg pAA 119AA

lqJqr lafgrk] iape laLdj.k] i`-la-173]1975 

dqlqEHkrSyeq’.ka p foikds dVqda xq#A 

fonkfg p fo”ks’ks.k loZjksxizdksi.ke~AA 288AA

 pjd lafgrk] iwoZ Hkkx] uoe laLdj.k] i`-la- 249]1975 

 pjd ,oa lqJqr lafgrk esa dbZ izdkj ds Qyksa ds rsyksa dk 

mYys[k feyrk gS fdUrq [kkus ds fy, lks;kchu] lwjteq[kh rsyksa dk 

mYys[k ugha gSA lkFk gh dqlqEHk rsy tks fd ljapuk esa mä rsyksa ds 

leku gS] fud`’Vre ekuk x;k gS tks fd leLr jksxksa dks dqfir djrk gSA

 fry] ljlksa] ewaxQyh o ukfj;y esa 40&75 izfr”kr rd rsy 

gS D;ksafd ;g iw.kZr% izkd`frd frygu gSA Hkkstu esa rsy dh vko”;drk 

jgrh gS D;kasfd foVkfeu A, D, E o K rsy esa gh ?kqyu”khy gksrs gSaA 

fofHkUu dksf”kdkvksa dh f>Yyh cuus ,oa dbZ vU; ;kSfxdksa ds la”ys’k.k 

ds fy, olk dh vR;f/kd vko”;drk gSA rsy “kjhj esa vko”;d dbZ 

olh; vEyksa dh vkiwfrZ djrs gSa tks “kjhj esa ugha cursA “kjhj dks pykus 

ds fy, lfØ; gkjeksu ,oa ,UtkbEl ds cuus esa olk vR;Ur vko”;d 

gksrh gSA

    

fp= 2- fry] ljlksa] ewaxQyh ,oa ukfj;y dksysLVªkWy jfgr] ,UVh 

vkWDlhMsaV ,oa vU; rÙoksa ls Hkjiwj ikSf’Vd izkd`frd olk lzksr gSA

 Hkkjrh; ijEijkxr [kk| fryguksa esa rsy dh vf/kd ek=k 
gS] ?kk.kh ls fudys “kq) rsyksa esa foVkfeu ,] bZ bR;kfn Hkjiwj ik, 
tkrs gSaA ;g izkd`frd ,UVh vkDlhMsUV Hkh gS tks bu rsyksa dks 
LFkkf;Ro nsrs gSaA ;g rsy yEcs le; rd [kjkc ugha gksrs ,oa buesa 
dksysLVªkWy ugha gksrk cfYd QkbVksLVhjkWy ik;k tkrk gS tks fd jä 
dks larqfyr djrk gSA d`f=e :i ls rS;kj lks;kchu] jkbl&czku] 
dqlqEHk ¼lS¶ykoj½] lu¶ykoj rsy vR;Ur d`f=e o gkfudkjd gksrs 
gSa D;ksafd buesa fofHkUu izdkj ds jlk;u ckgj ls feyk, tkrs gSaA 
;g jksxdkjd ,oa vikSf’Vd ,oa vLFkkbZ gksrs gSaA

ns”kh xk; dk nw/k ve`r rqY; lEiw.kZ vkgkj gS

vYife’;fUn xks{khja fLuX/ka xq#jlk;ue~A 

jäfiÙkgja “khra e/kqja jlikd;ks%AA 50AA

thouh;a rFkk okrfiÙk?ua ijea Le`re~A

/kkjks’.ka xq.kor~ {khja foijhrerks∙U;FkkA

  lqJqr lafgrk] iape laLdj.k] i`- la- 168] 1975

 ekuo “kjhj esa efLr’d dk 17 izfr”kr fgLlk dksysLVªkWy 
ls cuk gS rFkk ftrus Hkh gkjeksUl] fLVjkW;M~l] ckby ,flM rFkk 
,UtkbEl gSa os dksysLVªkWy dh lgk;rk ls gh mRiUu gksrs gSaA 
dksysLVªkWy ouLifr olk esa ugha ik;k tkrk gSA budk ,dek= lzksr 
izk.kh olk gSA

 vr% “kkdkgkfj;ksa ds fy, nw/k ,oa nw/k ls cus mRikn ,oa ?kh 
gh dksysLVªkWy ds lzksr gSaA nw/k esa dbZ izdkj ds lw{e rÙo ,oa “kjhj 
o`f) ds fy, vko”;d izksVhu] “kdZjk] foVkfeu] olk] yo.k ,oa ty 
bR;kfn ik, tkrs gSa] tks fd cPps dks iw.kZ iks’k.krk miyC/k djkrs gSa 
vkSj Lru/kkfj;ksa ds fy, cPps dqN eghuksa vFkok ,d o’kZ rd dsoy 
nw/k ls gh iksf’kr gksrs gSa ,oa lokZf/kd o`f) djrs gSaA

 
fp= 3- nslh xk; dk nw/k vfr mÙke izksVhu] dksysLVªkWy ,oa olk 

dk lzksr gS o lEiw.kZ ikSf’Vd vkgkj gSA

 efLr’d ,oa “kjhj dh vPNh o`f) gsrq ns”kh xk; dk nw/k 
loksZÙke vkgkj gS D;ksafd ;g lqikP; gksrk gSA blesa mifLFkr 11 
izdkj ds ,Utkbe mls lqikP; ,oa ÅtkZnk;d cukrs gSaA if”pe 
esa izpfyr ladj xk;ksa tSls gksYlVhu] bR;kfn dk nw/k mRizsj.k ds 
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dkj.k mifLFkr ,d izksVhu ds dkj.k gkfudkjd ,oa ,yftZd ik;k 
x;k gSA dbZ izdkj ds d`f=e jlk;u] batsD”ku] ,.Vh ck;fVd 
nokvksa ds mi;ksx ds dkj.k og nw/k jksxdkjh gks x;k gSA vr% 
Hkkjrh; uLy dh LoLFk xk; ls izkIr nw/k lEiw.kZ vkgkj gSA

nslh xk; dk ?kh % xkS?k`r ve`r

foikds e/kqja “khra] okrfiÙkfo’kkige~A

p{kq’;eXU;a cY;a p] xO;a lfiZxq.kksÙkje~A 97A

?k`ra rq e/kqja lkSE;a] 

e`nq”khroh;ZeufHk’;fUnLusgueqnkorksZUeknkiLekj”kwyTojkuk-

gokrfiÙk”keuefXunhiua 

Le`frefres/kkdkfUrLojyko.;lkSdqek;ksZtLrstkscydjek;q’;a 

o`’;a es/;a o;% LFkkiua xq# p{kq’;a “ys’ekfHko/kZua ik’eky{ehiz”keua 

fo’kgja j{kks?ua pA 96A
 lqJqr lafgrk] iape laLdj.k i`-la- 171] 1975

 olkvksa esa loZJs’B olk&lzksr ns”kh ?kh ekuk x;k gSA vk;qosZn 
ds vuqlkj ?kh iw.kZ olk;qä nw/k ls tek, x, ngh dks eFk dj 
fudkys x, eD[ku dks xeZ djds rS;kj nzO; dks dgrs gSa ,oa ;g 
losZJs’B ekuk x;k gS D;ksafd blesa dbZ izdkj ds olh; vEy larqfyr 
vuqikr esa mifLFkr gSaA ?kh dh xq.koÙkk bl ckr ij fuHkZj djrh gS 
fd ngh dks fdl xfr ls vkSj fdruh nsj eFkk x;k gSA de xfr 
,oa vf/kd le; rd eFkus ls mÙke ?kh feyrk gSA

 izlo ds ckn dh leLr vkS’kf/k;k¡ ns”kh ?kh esa rS;kj dh 
tkrh gSaA ckyd dh ek¡ dks ?kh esa gh Hkkstu ,oa vkS’kf/k nsus dk vFkZ 
mls lqikP; ,oa mÙke ikSf’Vd rÙoksa dk vkgkj ,oa vkjksX; nsuk gksrk 
gSA ?kh tYnh ÅtkZ nsus okyk rFkk ikSf’Vdrk ls Hkjiwj ekuk tkrk gSA

   

fp= 4- ns”kh xk; dk ?kh loZJs’B vkgkj] vkS’kf/k ,oa mÙke olk lzksr gSA

 nqcZy] o`)tu] ekufld :i ls det+ksj O;fä] ckyd] izlwrk 
,oa ekufld jksxksa o liZna”k bR;kfn ds fy, ?kh ds vusd mi;ksxksa dk 
vk;qosZn esa o.kZu feyrk gSA ns”kh xk; dk nw/k] ngh] eD[ku] NkN] 

?kh vko”;d ,oa ykHkdkjh vkgkj ,oa vkS’kf/k gSA

tSfod ,oa izkd`frd d`f’k ls izkIr [kk|kUu ,oa ijEijkxr fof/k;k¡ 

ikSf’Vdrk nsrh gSa

“kf’Vdk ;oxks/kwek yksfgrk es p “kky;%A 

eqn~xk<+dhelwjk”p /kkU;s’kq izojk% Le`rk%A 332A

        lqJqr lafgrk] iape laLdj.k] i`- la- 208] 1975

 xsg¡w] eDdk] cktjk] tkS] Tokj] tbZ] pkoy] jkxh] nkysa tSls 
& vjgj] ewax] elwj bR;kfn fofHkUu izdkj ds [kk|kUuksa dks fofHkUu 
izns”kksa esa vyx&vyx tyok;q ds dkj.k fHkUu&fHkUu izdkj ls mi;ksx 
esa yk;k tkrk gSA Hkkstu dh ikSf’Vdrk cuk, j[kus ds fy, bu 
[kk|kUuksa dks fcuk jklk;fud [kkn ,oa dhVuk”kdksa ds] xk; ds 
xkscj [kkn ,oa xksew= ds mi;ksx ls izkIr djds ekSle ds vuwdwy 

ijEijkxr fof/k;ksa }kjk idk dj mi;ksx esa ykuk pkfg,A

fp= 5- fcuk ikWfy”k ds gkFk ls rS;kj /kku ,oa rkt+k rS;kj Hkkstu 

ikSf’Vd vkgkj gksrk gSA

    
  
             
                                   

    
  
             
                                   

   fp= 6- izkd`frd] fefJr [kk|kUu ,oa nkyksa ¼fNydk lfgr½ 

;qä rkt+k] ijEijkxr Hkkstu nh?kZ ,oa fujksxh thou iznku djrk gSA

 fofHkUu izdkj ds jlk;uksa ds vuko”;d iz;ksx ,oa mi;ksxksa 
ls cprs gq, rkt+k rS;kj] fofo/krk iw.kZ Hkkstu ,d fujksxh] nh?kZ thou 
iznku djrk gSA [kk|kUu ,oa nkysa fNyds lfgr idkus ij mÙke 
ikSf’Vdrk nsrs gSaA ;g dkcksZgkbMªsV] izksVhu foVkfeu o [kfut&yo.k gSaA

lsa/kk ,oa leqnzh ued izkd`frd vkS’kf/k gS

p{kq’;a lSU/koa â|a] #P;a y?okfXunhiue~A

fLuX/ka lqe/kqja o`’;a] “khra nks’k?ueqÙkee~AA 314AA

lkeqnza e/kqja ikds] ukR;q’.kefonkfg pA

Hksnua fLuX/keh’kPp “kwy?ua ukfrfiÙkye~AA 315AA

 lqJqr lafgrk] iape laLdj.k] i`- la- ¼206½] 1975

 Hkkjr cgqrk;r esa ,d xeZ izns”k gSA ilhus ds dkj.k ;gk¡ 
“kjhj esa yo.k dh deh gks tkrh gSA leqnzh ued dh vko”;drk 
gekjs Hkkstu esa lnSo jgrh gSA ;g “kjhj ds tSfod ra= dks iqu% 
thfor] lapkfyr ,oa larqfyr djrk gSA ;g “kfä”kkyh vkS’kf/k gS tks 
vufxur LokLF; lEcU/kh leL;kvksa dk lek/kku djrk gSA gkFkksa 
ls fcuk fjQkb.MesUV ds rS;kj ued esa vk;ksMhu lfgr 92 izdkj 
ds LFkkbZ lw{e rRo ik, tkrs gSa tks fd “kjhj ds fy, ykHknk;d 
,oa vko”;d gSaA ;g ued tSo jlk;fud “kfä iznku djds 
vEyrk] {kkjdrk Lrj cuk, j[kus ,oa Ropk lEcU/kh jksxksa dks 
nwj djus esa mi;ksxh gSA ;g ,d thfor Hkkstu gS tks vk;frd 
,oa foLr`r vi?kVuh xq.kksa ds dkj.k “kjhj ra= dks lgh vuqikr 
esa larqfyr cuk, j[krk gSA fjQkbUM vfr”kq) lQsn ued tS-
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fod vi?kVu djus okyk vizkd`frd ,oa d`f=e jlk;fud ;kSfxd gS tks fd gkfudkjd gks tkrk gSA izkd`frd yo.k gh mRd`’V gSA

 

fp= 7- las/kk ,oa leqnzh ued izkd`frd] xqykch] lkQ ,oa lLrk vfr vko”;d [kfut yo.k gSA

fujksxh ,oa nh?kkZ;q gksus ds fy, loksZÙke ,oa larqfyr izkd`frd vkgkj

lkjka”k % D;k pqusa \

            

lgh xyr

1. “kdZjk

xqM+] cwjk] ikSf’Vd [kk.M 

lqikP;] izkd`frd] ykHknk;d

lQsn phuh@D;wCl d`f=e

jlk;uksa ls ;qä gkfudkjd

2. rsy

fry ¼lnhZ esa dPpk½

ewaxQyh] ljlksa ¼ryus ,oa vpkj ds fy,½

ukfj;y ¼nf{k.k esa iwjs o’kZ½

lks;kchu] lU¶ykoj] lQksyk] jkbl 

czku] d`f=e e”khuksa }kjk gkfudkjd 

jlk;uksa }kjk vlarqfyr ,oa vuko”;d

3. nw/k

ns”kh xk; dk

ladj xk;ksa dk

4. ?kh

ngh tek dj eD[ku ls cuk;k

e”khu ls Øhe }kjk 

5. vUu o nkysa

fefJr] izkd`frd] rkt+k ,oa ijEijkxr fof/k

,d gh izdkj dk] cklh   

d`f=e jlk;uksa ls e”khu ls rS;kj

6. ued

leqnzh] xqykch] izkd`frd

lkQ] lLrkA

QksfVZQkbM@vk;ksMkbT+M] vfr”kq)] 

d`f=e vlarqfyr]  

jlk;uksa ls ;qä eg¡xk

*************
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ÅtkZ vfouk”kh ,oa vej gSs

 ÅtkZ u mRiUu dh tk ldrh gS vkSj u gh u’V gksrh gS] bldk dsoy :ikarj.k gksrk gSA oSfnd foKku 
esa ÅtkZ dk çfrfuf/k vfXu dks ekuk x;k gS vkSj blh vfXu rÙo dh ehekalk djrs gq, ;tqosZn esa dgk x;k gS&

^^ersZ’kq vfXuje`rks fu /kkf;AA^^
^^vfXuje`rks vHkon~ o;ksfHk%AA^^ 

 ¼;tqosZn 12-24&25½
 vfXu ¼Energy½ v{k; vkSj vej gSA ;g vej ¼Indestructible½ gSA bldk dkj.k crk;k x;k gS fd 
ÅtkZ esa ^^o;Lk~^^ ¼Potential Energy½ gSA oSfnd foKku esa vfXu rÙo dh vusdkusd :ikUrfjr voLFkkvksa dk 
o.kZu gSA lHkh dk;ksaZ dks djus ds dkj.k mls ^^fo”odekZ^^] egk”kfä”kkyh o fofo/k :iksa dks /kkj.k djus ds dkj.k 
^^iq#:i^^ ,oa ^^fo”o:i^^] ÅtkZ ds lewg esa gksus ds dkj.k ^^lagRk~^^ dgk x;k gSA

 ;gh vfXufoKku oSfnd ç;ksxksa dk vk/kkj cukA oSfnd foKku dh leqUur fofo/k “kk[kkvksa dks iksf’kr ,oa 
laof/kZr djus esa blh vfXufo|k us oSKkfud] vkS|ksfxd] ,oa rduhdh fodkl dks vius pje rd igq¡pk;kA



Understanding Vedic Science of Agriculture vis-à-vis 
Agricultural Practices in India Today
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AUTHOR’S INTRODUCTION

 Research Head & Founder Member (Vedic Cownomics (P) Ltd.), developed Cownomics Technology 
for Ecological Restoration of Soil, Water and Air and with the Vedic Cownomics Private Limited “They 
make ecology ALIVE”. IT professional for 25 years in the industry working in the communication networking 
domain. Environment, Ecology, Vedic Sciences, Sanskrit and Indic knowledge.

 We have the following types of agricultural practices prevalent across the country in India:
1. Chemical Farming Brought to us by the famous green revolution of Dr. M.S. Swaminathan.
* The key process here is to use factory made chemicals, fertilizers, pesticides, insecticides,weedicides,  
	 hormones,	 genetically	 modified	 seeds,	 cure	 them	 in	 fungicides,	 sow	 them	 in	 nursery	 and	 grow	
	 them	in	field	enriched	by	fertilizers.
* Prime Objective- is to increase the yield.
* Flipside is – increased inputs cost harming the farmer, high chemical residue in soil making it 
 infertile and high chemical residue in crop harming the consumer.
* Plus point– high yield.

2. Organic Farming Developed in reaction to the chemical residue found in food chain due 
 to the Green Revolution’s Chemical Farming. Interestingly, this is also promoted by M S Swaminathan 
 Foundation, which has then created the need for it.
* The key process here is to use microbes and bio-fertilizers, bio-pesticides, bio-insecticides, 
 bio-weedicides, hormones and so on.
* Prime Objective–to farm without factory made chemicals but with factory made biologicals.
* Flipside is–50-60% drop in the yield compared to chemical farming, due to high cost of bio-farming 
 catalysts thus farmer is still at double loss in view of less yield and still high input cost. Consumer 
 health, soil & farm effect hasn’t been studied till now as this is relatively a new area.
* Plus point–unknown, studies are continuing.

3. ZBNF (Zero Budget Natural Farming) Developed by Mr. Subhash Palekar, focusing on farming 
 without chemicals.
* The key process here is to use easily available products in the village. 
*	 To	 keep	 the	 input	 cost	 as	 low	 as	 possible	 in	 order	 to	make	 it	 profitable	 for	 the	 farmer.	 Promotes	
 mixed farming, crop rotation and making of cow based fertilizers, pesticides, insecticides, 
 weedicides, catalysts all at home.
* Prime Objective  – To farm without factory made chemicals or biologicals, but with home made cow 
 based products.
* Flipside is – 50 - 60% drop in yield compared to chemical farming, tedious and time taking process,
	 yet	farm	profitability	is	low.
* Plus point– Good for farm & consumers, since most of the products used are natural.

4. Traditional Farming That is the age old practice, going on for generations in which the farming 
 methods transferred from one generation to another along with the life time experience of one 
 generation of farmers.
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  The key process here is need based farming, wherein the rituals are followed without any 
reasoning	behind.	Therefore	even	the	scientific	process	is	sometimes	done	unscientifically.
*	 Prime	Objective-	To	keep	cultivating	and	stay	afloat.
*	 Flipside	is-	Low	yield,	high	labor	and	tedious,	almost	zero	profitability.	
* Plus Point–  Not harmful to anyone.

 It seems the many issues to deal within the agriculture sector are soil fertility, diseases, insects, pests, 
irrigation, input cost, and yield– quality & quantity both and so on. And as India has a huge population to feed 
and conventionally it has also been an agrarian economy, Government also puts in a lot of focus in regulating 
agriculture with agricultural universities, research institutions, councils, buying farm produce, controlling 
MSP, giving subsidy, crop compensation, Soil Health Cards, Kisan Credit Cards, etc.

But	finally	it	boils	down	to	the	primary	issue	that–
 “With every crop, the soil fertility goes down and therefore the yield. And the entire effort is to keep 
producing year on year in spite of the challenges of soil fertility, diseases, insects & pests, simultaneously 
keeping the low cost of input and irrigations till maintaining the quality & quantity high”
 

SOME FUNDAMENTAL LACUNAE’S IN THESE SYSTEMS

 In order to understand this jig-saw puzzle and to solve it, there are some key logical questions that need 
to	be	answered.	And	finding	these	answers	would	lead	to	finding	a	perfect	solution.

Q –1. Plants & animals evolved on earth before humans, so how did they grow before humans without 
 any human interventions? 
A	–	 They	actually	grew	as	jungle.	Forest	does	a	natural	selection	of	the	survival	of	the	fittest	&	there	exists		
 an ecology and there is inter–dependence of species. They keep providing food and nutrition to each  
 other and thus keep growing symbiotically.

Q –2. So does that mean, if ecology is restored, they will grow naturally? What about soil fertility, 
 diseases, insects, pests, irrigation, inputcost, and yield – quality & quantity?
A – Nature has forests not farms. Therefore, soil fertility is not a question there, because ecology is restored. 
	 As	regards	diseases,	insects,	and	pests–	they	all	are	a	part	of	ecology,	so	all	of	them	flourish	naturally.	
 Irrigation is done by rains and Water bodies naturally. And yield doesn’t matter to the forest.

Q –3.  So that means, nature is capable of making good arrangements for soil fertility and irrigation 
 too. But what about diseases, insects, and pests? Because if they exist, the plants wouldn’t survive 
 and certainly there’ll be no forests then.
A – No, the jungles plants  build a natural immunity towards them. Certainly some of them might even die, 
 but not the whole forest.

Q –4.  That means nature and secures the plants from diseases, insects, and pests too. But all that was for 
 forest, not farming.
 But Bharat is a continuous civilization for at least 25,000 years, proven archeologically  and 
 documentarily as well. So how come we have been farming here for so long and getting yield year 
 over year? If soil fertility goes down with each crop, this soil should’ve then become totally infertile
 in so many years and the population should’ve migrated by now?
A – Probably we should explore our past and understand if we would’ve cracked the code of sustainable  
 farming and ecological restoration.

ECOLOGICAL FARMING–THE ORIGINAL VEDIC SCIENCE OF FARMING

 “Nature doesn’t make farms, nature produces only jungles. But this doesn’t mean that farming has 
to be against nature. Farming in complete harmony with nature is the concept of Ecological Farming.”
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Ecological Farming is the process of farming done by reviving natural ecology of the water and soil, by making 
them alive ecologically. We don’t need to teach Nature or interfere with, in the domain of plants and animal 
rearing. Nature knows it very well and grows them better in absence of our interference. Thus in Ecological 
Farming, the focus is on reviving the water and soil to life and rest everything is done by Nature on its own.

THE COWNOMICS © TECHNOLOGY – THE VEDIC METHOD RESEARCHED

 Cownomics – As the name suggests cownomics is the technology linking the Cows with Economy, 
which was the Vedic way of Environmental Reinstatement through restoring Water, Soil & Air Ecology. In 
Vedic Science these three are called the key elements of life and therefore keep them ALIVE was the primary 
source for exuberating life and enthralling economy.

Nature is the best producer, and the economy depends upon pure production, processing, packaging, physical 
distribution	and	profitable	sales.
Profitability,	in	turn	is	dependent	upon	two	factors–
1. Input cost incurred for production, and
2. The quality & quantity of production.

 The basic core of Cownomics is based upon these two factors only. In today’s world, with the increasing 
public awareness, ever rising food safety standards, concerns of the governments, catapulting global health issues 
due to chemicals, hormones & antibiotics in the raw food and the need for high quality of food has increased 
manifolds. The higher is the quality, the better is the price. And this is just the demand supply gap because 
most	of	the	producers	are	unable	to	give	the	quality	product	due	to	the	massive	influx	of	chemicals	(fertilizers,	
nutrients, pesticides, insecticides, weedicides, hormones, etc.) and antibiotics in farming & animal husbandry.
Here the biggest advantage is a natural product  not the so called highest quality which  is nothing but a produce 
is absence of human intervention.

Nature	is	self-sufficient	in	producing	and	rearing	all	kinds	of	plants	and	animals,	provided	there	is	no	human	
interference with the natural ecology. Thus all we need to do is restore the respective ecologies in Water, Soil 
and Air and this is what Cownomics© Technology does fundamentally.

REINSTATING ECOLOGY: DEFINITION
By	definition	we	can	summarize	the	restoring	process	as	two	key	factors–
1. Restoration of the active & living food chain, and
2. Preservation of the natural nutrients of the ecology
Now, these two factors are not uniform in nature. Within a geographical region, within a country, within a 
political state or within the same seismic zone, there can be multiple agro-climatic zones, soil type, water 
types, mineral belts, rock varieties and therefore multiple mineral cycles. Therefore the objective is just to 
restore what naturally exists, not add or subtract with the human theories of statistical generalization.

THE SCIENCE

	 The	restoration	starts	with	Water,	because	 the	evolution	of	 life	started	 in	Water	first.	We	dilute	 the	
Cownomics©Concentrate in fresh Water, and pour the diluted concentrate in the Water body. When the Water 
body is exposed to Sunlight, the life process gets a trigger with the cosmic energy provided  by the sun. This 
re- establishes the life cycle in the Water. The smallest entities of life in the form of the microbes, being the 
part of the natural biodiversity of the said agro-climatic zone, the Soil type and the Water type, are all revived 
through the ecological CPR and therefore the natural complex life is restored as well. Fig 1. is the pictorial 
depiction of the entire process that happens within the Water to restore the aquatic ecology.

 Once the Water is back to life with the complete electrolyte balance and an active food chain existence 
within, we call it ALIVE Water. This is natural Water as desired by all life forms for building their natural 
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immunity and robust nervous system, because the endocrine gland system responsible to secrete hormones 
for each internal or emotional stimulus and the nervous system i.e. the key response system to the external 
stimulus are both dependent upon electrolytes that we get from the Water. 

Figure-1 Natural

 This same Alive Water is now used on Plants, since they are designed to be in a unique position by 
Nature. They are on the vertex of Carbon and Nitrogen cycles, having their roots in the soil and leaves up in 
the air; they link the Soil & Air Ecology.

 When Alive Water is sprayed on the Plant leaves, all desired minerals are absorbed by the plants, 
resulting in faster & robust growth with a strong immune system to withstand any disease/ insect/ pest attacks 
and also grow natural immunity against minor weather issues like untimely rains and winds. But the extra 
minerals are released into soil, rebuilding the Soil ecology.

Figure-2 Soil & Air

 Moreover, a healthy plant also means strengthening of the chlorophyll pigments that translates into 
better rates of photosynthesis. This results into more carbon collection, which means more oxygen in air 
and more carbon in soil.

 Thus we have enriched Soil, Air & Water. Once the natural ecology is reinstated for all the three 
elements of life, all life forms are rejuvenated to their natural existence, i.e. disease free, healthy and natural 
life. The yield from the farm is highest quality and quantity at the same time.
 For animal husbandry, the only need is to provide them with same Alive Water for drinking and use the 
same for washing, bathing and cleaning of the sheds to keep them healthy, disease-free & high in yield.

 This changes the way people farm, because when the issues of soil fertility, diseases, insects, pests, 
irrigation, input cost, and yield– quality & quantity are all taken care by Nature itself. The economy is 
taken out of ecology without any human intervention except for harvest.
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A TECHNOLOGY COMPARATIVE

SR. Process Chemical Organic ZBNF Traditional Ecological 
1 Seed Curing Carbendazim/ 

Thiram
Rhizobium/ 
Azotobacter

Jeevamrit None Alive Water

2. Farmpreparation 
NPK(Urea, DAP, 
NP andsoon)

Compost, 
Vermi- 
compost, dung 
manure

Dung-
manure, 
Jeevamrit

Dungma-
nure

Dungmanu-
reor nothing

3. Insecticides, 
Pesticides, 
Weedicides, 
Fungicides

Sulphur 
(fungicide), 
Endosulfan 
(insecticide), Man-
cozeb
(fungicide), 
Phorate 
(insecticide), 
Methyl Parathi-
on (insecticide), 
Monocrotophos 
(insecticide), 
Cypermethrin (in-
secticide), Isopro-
turon (herbicide), 
Chlorpyrifos (in-
secticide), Mala-
thion (insecticide), 
Butachlor (herbi-
cide), Quinalphos 
(insecticide), 
Copper oxychlo-
ride, Dichlorvos 
(insecticide)
IAA,Ga,Kinetin, 
Zeatin,Ethylene, 
AbscissicAcid(A-
BA), PhaseicAcid, 
Florigin, 
Anthesin,Vernalin, 
Coumarin

Bacillus 
thuringiensis var. 
israelensis, 
Bacillust huring-
iensis var.
kurstaki, 
Bacillus 
thuringiensisvar. 
galleriae, Bacillus 
sphaericus, Trich-
odermaviride, 
Trichoderma-
harzianum, 
Pseudomonas 
fluoresens, 
Beauveria 
bassiana, NPV of 
Helicoverpa
armigera, NPV 
of Spodopterali-
tura, Neem based 
pesticides, 
Cymbopogan

Agniastra, 
Brahmastra, 
Neemastra, 
Dsahpar-
niarka

Ash, 
Gammex-
ane 
powder,
SaltWater

Nothing

4. Hormones, en-
zymes& Catalysts

Auxins, 
Cytokinenin, 
Dormin,
Gibberellins, 
Ethylene,
Florigen Etc.,

Ghanjee-
vamrit, 
Curd,Calci-
um carboate

Curd&-
jaggeryat 
timesor-
nothing

Nothing

 And still the quality you get in Ecological Farming is unmatched and the yield is unprecedented, 
because nothing is more powerful than the Nature itself and when a force almighty as Nature is working 
in favor of  you, the results are nothing but sort of a Miracle!!
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Ethnic Foods, Functional Foods and Nutraceuticals
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AUTHOR’S INTRODUCTION

 1Author is Ph.D. (Biotechnology), ALS, MRSB, MRSC and  Principal Investigator/ Young Scientist 
in DST-Scheme for Young Scientists and Technologists (SYST) at Amity Institute for Herbal and Biotech 
Products Development, Thiruvananthapuram, Kerala.

 2Author is FNAAS, FNASc, FRSC, and is Director General of Amity Institute for Herbal and Biotech 
Products Development, Thiruvananthapuram, Kerala. Formerly he was the Director, CSIR-NBRI, Lucknow 
and KSCSTE-JNTBGRI, Thiruvananthapuram. He was awarded the prestigious Padma Shri in 2010 for his 
contribution in Science and Technology. He has also received prestigious United Nation’s Equator Prize in 
2002 and UNEP-Borlaug Award in 1998.
 
INTRODUCTION

 Food and nutrition are indispensable companions of humans since the very beginning of his existence. 
The early man explored his surroundings to locate 
materials of natural origin for food and medicine. He 
continued his search in the plant and animal kingdoms 
to expand his food basket, to heal his ailments and 
discomforts. The desire to attain vitality and longevity 
also prompted the early man to experiment with
whatever available in his immediate neigborhood. By 
a process of trial  and error, observation and empirical 
reasoning and inference the early man made conscious 
selections of a variety of biological materials to 
enhance his health, to alleviate pain or to treat other 
physical and mental ailments. The knowledge thus 
gathered was passed on to succeeding generations. 
Creative members of the succeeding generations 
incrmentally improved and even added new knowledge 
to this body of traditional knowledge system. This 
traditional wisdom has come down to us from our 
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“Let Food Be Your Medicines”

ancestors	and	we	now	term	it	as	traditional	knowledge	or	ethnic	knowledge.	We	find	this	knowledge	system	
getting perpetuated through folklore, local health traditions, tribal knowledge system, family and community 
based knowledge systems etc. All ancient cultures and civilizations of the world had thus evolved their own
traditional food, nutrition and medicine from their ambient biological wealth. 

ETHNIC FOODS AND MEDICINES

 The new lifestyle adopted by people today has changed the basic food habits of the latter. Consumption 
of the junk food has increased manifold leading to a number of diseases caused due to improper nutrition. 



“Let food be thy medicine and medicine be thy food”, quoted by Hippocrates, father of medicine, about 2,500 
years ago is certainly the tenet of today. Since ancient times mankind has believed in the role played by the 
appropriate amount of nutrition in maintaining proper health. In prehistoric ages, people viewed food 
solely as a means of survival. Early peoples spent most of their time and energy hunting and gathering food. 
As time passed, people learned to herd and farm. As food resources became more plentiful, people could spend 
more time in other pursuits. With the development of a more stable food supply came the development 
of civilization. 

 Today, throughout the world, 10000 cultures and 6900 languages are involved in thousands of 
traditional knowledge systems. This ethnic or traditional knowledge on food and medicine are mostly location 
specific	 and	 is	 best	 suited	 for	 the	 local	 climate	 and	 environment.	Such	 systems	of	 food	 and	practices	 are	
deep rooted in the community’s social, cultural and religious values. For centuries these practices of food 
and medicine helped the people to lead a healthy, holistic life, free from most of the modern day diseases. 
That is the reason why WHO recognized the intrinsic importance of such traditional food, nutrition and 
medicine particularly in primary healthcare practices. The general ignorance of the use of nutrient-rich 
ethnic and traditional food resources has over the years resulted in these foods being left out of most national 
strategies put in place to address food security and nutrition problems of the population. This nutrition 
transition, which has been shown to disproportionately affect indigenous peoples, is believed to be a 
significant	 	 risk	 factor	 for	 the	global	 rise	 in	 chronic	diseases	 such	 as	obesity,	 diabetes	 and	 cardiovascular	
diseases etc.

 India is a rice country and rice has been the staple food for generations. One major rite of passage in 
the	life	of	a	child	is	the	taking	of	the	‘first	rice’.	This	event	is	a	time	of	rejoicing	for	the	entire	family.	Rice	
is also used in wedding rituals. Its white colour is a symbol of eternity and continuity. Popped /puffed rice 
is very popular throughout India. Pressed rice (Poha) is widely consumed as a breakfast cereal throughout 
India. Ragi contains the amino acid methionine and is ground, cooked into cakes, rotis, dosas, puddings and 
porridges. In southern parts of India, pediatricians recommend ragi food for infants of six months and over 
because	of	its	high	nutritional	content,	especially	calcium.	Traditional	fermented	foods	are	defined	as	foods	
produced by native people using their ancestral knowledge and artisanal techniques from locally available raw 
materials of plant or animal sources. Over the generations, this pioneering practice of food fermentation has 
expanded and improved to preserve and fortify the available food resources, particularly to meet the hidden
hunger. Fermentation helps to reduce non-digestible carbohydrates, enriches the pool of essential amino 
acids, vitamins, and minerals, and increases the overall quality, digestibility, taste, and aroma of the food.

FUNCTIONAL FOODS AND NUTRACEUTICALS 

	 The	term	functional	food	was	first	introduced	in	Japan	in	1980s	and	refers	to	processed	foods	containing	
ingredients	that	aid	specific	bodily	functions	in	addition	to	being	nutritious.	The	term	nutraceutical	was	first	
coined by Stephen DeFelice in 1989 from ‘nutrition’ and ‘pharmaceutical’. According to DeFelice, nutraceutical 
can	be	defined	as,	‘a	food	or	part	of	a	food	that	provides	medical	or	health	benefits,	including	the	prevention	and/
or treatment of a disease’. The Bureau of Nutritional Sciences of the Food Directorate of Health Canada, has 
proposed	the	following	definitions:	A	nutraceutical	is	a	product	isolated	or	purified	from	foods	that	is	generally	
sold in medicinal forms not usually associated with food. A nutraceutical is demonstrated to have a physiological 
benefit	or	provide	protection	against	chronic	disease.	A	functional	food	is	similar	in	appearance	to,	or	may	be,	a	
conventional	food,	is	consumed	as	part	of	a	usual	diet,	and	is	demonstrated	to	have	physiological	benefits	and/or	
reduce the risk of chronic disease beyond basic nutritional functions. The functional foods / nutraceuticals of both 
plant and animal origin hold exciting opportunities for the food industries to create novel food products in future. 

Functional components Sources Potential benefits
PHYTOESTROGENS
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Lignans Flax, rye, some vegetables Heart health and immune func-
tions

Isoflavones-daidzein, genistein Soybeans and soy based foods Healthy brain and immune func-
tion, bone health, menopausal 
health

Soy protein Soybeans and soy based foods Reduce risk of coronary heart 
disease (CHD)

CAROTENOIDS
Beta-carotene Citrus, carrots, pumpkin, sweet 

potato, cantaloupe
Antioxidant defenses

Lutein, zeazanthin Spinach, corn, eggs, citrus, col-
lards

Eye health

Lycopene Tomatoes, watermelon, red/pink 
grapes

Prostrate health

FATTY ACIDS
Monounsaturated fatty acids Tree nuts, olive oil, canola oil Reduce risk of CHD
Conjugated linoleic acid Beef, lamb, dairy products Immune function and improve 

body composition
Omega -3 fatty acids Fish and fish oils, walnuts, flax Heart health, mental and visual 

function
DIETARY FIBER
Insoluble fiber Wheat bran, corn bran, fruit skins Digestive health, cancer preven-

tion
Beta-glucan Oatmeal,  oat bran, barley, rye Reduce CHD risk
Soluble fiber Psyllium, peas, beans, apples, 

citrus fruit
Reduce CHD risk

Whole grains Whole wheat bread, oatmeal, cere-
al grains, brown rice

Reduce CHD risk, healthy blood 
glucose levels

PREBIOTICS
Inulin,  fructo-oligosaccharides, 
polydextrose

Whole grains, some fruits, garlic, 
onions, honey, leeks

Gastrointestinal health, improve 
calcium absorption

PROBIOTICS
Yeast, lactobacillus, bifidobac-
teria

Certain yogurts, cultured dairy 
and non-dairy products

Gastrointestinal health, immune 
health, menopausal health

SULPHUR COMPOUNDS
Diallyl sulfide, allyl methyl 
trisulfide

Onions, leeks, garlic, scallions Detoxification, immune function, 
heart health

Dithiolethiones Cruciferous vegetables Detoxification, immune function, 
Sulforaphane Broccoli, cauliflower, kale, 

cabbage, horseradish
Antioxidant defenses, detoxifica-
tion

Plant stanols/sterols Soy, wheat, corn, fortified foods 
and beverages

Reduce risk of CHD

FLAVONOIDS
Anthocyanins Berries, cherries, grapes Antioxidant defenses, brain func-

tion
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Flavonols Tea, cocoa, chocolate, apples, 
grapes, onions, broccoli

Heart health,  antioxidant defenses

Flavanones Citrus foods Antioxidant defenses
Proanthocyanidins Cranberries, cocoa, apples, straw 

berries, grapes, wine, cinnamon, 
pea nuts

Heart health,  urinary tract health 

FUNCTIONAL FOODS AND NUTRACEUTICALS OF ANIMAL ORIGIN

 Polyunsaturated fatty acids (PUFAs) are also called ‘essential fatty acids’ as these are crucial to the 
body’s function and are introduced externally through the diet. PUFAs have two subdivisions: omega-3- (n-3) 
fatty	acids	and	omega-6-(n-6)	fatty	acids.	The	major	omega-3-fatty	acids	are	α-linolenic	acid	(ALA,	C18:3n-3),	
eicosapentanoic acid (EPA, C20:5n-3), docosahexanoic acid (DHA, C22:6n-3). EPA and DHA are found mainly 
in	 fatty	fishes	 such	as	mackerel,	 salmon,	herring,	 trout,	blue	fin	 tuna	and	 in	fish-oils.	The	2000	American	
Heart	Association	Dietary	Guidelines	 recommend	 two	 servings	of	 fatty	fish	per	week	 for	 a	healthy	heart.	
Consumption of omega-3 fatty acids may reduce the risk of coronary heart disease. DHA is an essential 
component of the phospholipids of cellular membranes, especially in the brain and retina of the eye, and is 
necessary for their proper functioning. DHA is particularly important for the development of these two organs 
in infants. FDA also cleared the use of DHA and arachidonic acid for use in formula for full-term infants. 
Probiotics	 are	 viable	 microorganisms	 (bacteria,	 yeast,	 micro-algae)	 beneficial	 to	 human	 health.	
Probiotics generally include the following categories of bacteria: 1. Lactobacilli such as L. acidophilus, L. 
casei, L. delbrueckii subsp. bulgaricus, L. brevis, L. cellobiosus, 2. Gram-positive Cocci such as 
Lactococcus lactis, Streptococcus salivarius subsp. thermophilus, Enterococcus faecium and 
3. Bifidobacteria such as B. bifidun, B. adolescentis, B.infantis, B. longum, B. thermophilum. 
Specific	 probiotics	 are	 generally	 used	 to	 treat	 gastrointestinal	 conditions	 such	 as	 lactose	 intolerance,	
acute diarrhoea and antibiotic associated gastrointestinal side effects. Prebiotics are short-chain 
polysaccharides that have unique chemical structures that are not digestedby humans. 
These include short-chain carbohydrates such as fructo-oligosaccharides and inulin, which enter 
the colon and serve as substrates for the endogenous colonic bacteria. 
The prebiotic consumption generally promotes the Lactobacillus and Bifidobacterial growth in the gut, 
thus helping in metabolism. Vegetables like chicory roots, banana, tomato, alliums are rich in fructo-
oligosaccharides. Synbiotics are newer concepta which are mixtures of probiotics and prebiotics that 
beneficially	affect	the	host	by	improving	the	survival	and	implantation	of	live	microbial	dietary	supplements	
in the gastrointestinal tract, by selectively stimulating the growth and/or by activating the metabolism of 
one or a limited number of health-promoting bacteria, and thus improving host welfare.

FUNCTIONAL FOODS AND NUTRACEUTICALS OF PLANT ORIGIN

 Numerous plant foods or physiologically active ingredients derived from plants have been investigated 
for their role in disease prevention and health. Those plant foods currently eligible to bear an FDA approved 
health	claim	include	oat	soluble	(β-glucan)	fiber,	soluble	fiber	from	psyllium	seed	husk,	soy	protein	and	sterol-	
and	stanol-ester-fortified	margarine.	The	soluble	components	of	dietary	fibre	like	β-glucans,	pectins,	gums,	
mucilages and hemicelluloses affects the rate of digestion and the uptake of nutrients and creates a feeling 
of	satiety.	Soluble	fibre	has	been	shown	to	lower	selectively	serum	LDL	cholesterol	and	to	improve	glucose	
tolerance.	The	fibre	also	promotes	the	growth	of	Bifidobacteria	in	the	gut	(especially	fructo-oligosaccharides).	
Persons	consuming	generous	amounts	of	dietary	fibre,	 compared	 to	 those	who	have	minimal	fibre	 intake,	
are having low risk of CHD, stroke, hypertension, diabetes, obesity and certain gastrointestinal disorders. 

 Alpha-linolenic acid (ALA C18:3 n-3) is popular for preventing and treating diseases of the heart and 
blood	vessels.	Principal	sources	of	ALA	are	mainly	flaxseed,	safflower,	soybeans,	canola,	corn,	sunflower,
walnuts and red/black currant seeds (Institute of Medicine, 2002). Cranberries have been recognized since 
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the	1920s	for	their	efficacy	in	treating	urinary	tract	infections.	Research	findings	confirmed	that	condensed	
tannins (proanthocyanidins) in cranberry are the biologically active component and prevent Escherichia coli 
from adhering to the epithelial cells lining the urinary tract. 

 Garlic (Allium sativum) has been used for thousands of years for a wide variety of medicinal 
purposes; its effects are likely attributable to the presence of numerous physiologically active organosulfur 
components	(e.g.,	allicin,	allylic	sulfides).	The	best-documented	clinical	effect	of	garlic,	however,	concerns	its	
ability to reduce blood cholesterol. A meta-analysis of 13 placebo-controlled double blind trials indicated 
that	garlic	component(s)	(10	mg	steam	distilled	oil	or	600–900	mg	standardized	garlic	powder)	significantly	
reduced total cholesterol compared with placebo by 4–6%.

	 Clinical	trials,	which	have	specifically	examined	the	effect	of	almonds	on	blood	lipids,	have	found	that	
these	tree	nuts	significantly	reduced	total	cholesterol	by	4-12%	and	LDL	cholesterol	by	6-15%.	Six	clinical	
intervention trials with walnuts consistently demonstrated decreases in total and LDL cholesterol that should 
lower	the	risk	of	CHD.	Chocolate	contains	flavonoids	(procyanidins),	which	may	reduce	oxidative	stress	on	
LDL cholesterol. In a clinical trial involving 23 subjects consuming a diet supplemented with chocolate and 
cocoa powder providing 466 mg procyanidins, time to oxidation of LDL cholesterol was increased by 8% 
compared with subjects consuming a normal diet. A number of studies showed the presence of high 
concentrations of antioxidant polyphenolics such as resveratrol, a triphenolic stilbene in red grape 
skins reduce the risk of heart disease in selected populations. 

	 Moderate	consumption	of	red	wine	(400	ml/day)	for	2	weeks	significantly	increases	antioxidant	status	
and decreases oxidative stress in the circulation of humans. Consumption of grape juice also has been 
shown	 to	 reduce	 platelet	 aggregation	 (Keevil	 et	 al.,	 2000).	Green	 tea	 is	 particularly	 abundant	 in	 specific	
polyphenolic	 components	 known	 as	 catechins.	 The	 major	 catechins	 in	 green	 tea	 are	 (−)-epicatechin,	
(−)-epicatechin-3-gallate,	(−)-epigallocatechin	and	(−)-epigallocatechin-3-gallate	(EGCG).

 Vitamin C, vitamin E and carotenoids are collectively known as antioxidant vitamins. These vitamins 
act both singly as well as synergistically for the prevention of oxidative reactions leading to several 
degenerative diseases including cancer, cardiovascular diseases, cataracts etc. 

 Epidemiologic studies found an inverse association between tomato intake or plasma lycopene 
concentration and the risk of cancer. A study found that men with localized prostate adenocarcinoma had 
significantly	reduced	prostate	DNA	oxidative	damage	after	consumption	of	tomato-sauce	based	meals	containing	
30 mg lycopene for 3 week. Another carotenoid that has received recent attention for its role in disease risk 
reduction is lutein. Research is focusing on the role of lutein in eye health due to its ability to neutralize free 
radicals that can damage the eye and by preventing photo-oxidation. Thus, individuals who have a diet high 
in lutein may be less likely to develop age related macular degeneration (AMD) or cataracts. Good sources 
of lutein include green leafy vegetables such as spinach (7.4 mg/100 g) and cooked cabbage (14.4 mg/100 g).

 Legumes are consumed worldwide as an alternative source of proteins, since they are rich in amino acids 
like	 lysine	 and	 tryptophan	 and	 they	 are	much	 cheaper	 than	 animal	 proteins.	Soyabean	 is	most	 significant	
source	of	dietary	 isoflavones.	 In	mice,	dietary	soyabean	components	 inhibited	 the	growth	of	experimental	
prostate cancer and altered tumor biomarkers associated with angiogenesis. Commonly consumed cowpea, 
Vigna unguiculata (brown) and underutilized legumes, Cajanus cajan (brown) and Sphenostylis 
sternocarpa also possess higher antioxidant activity due to their relative higher phenol content.

	 Cereals	contribute	over	60%	of	the	world	food	production	providing	dietary	fibre,	proteins,	energy,	
minerals, and vitamins required for human health. Possible applications of cereals or cereal constituents in 
functional food formulations could be used as fermentable substrates for growth of probiotic microorganisms, 
especially	 lactobacilli	 and	 bifidobacteria	 or	 as	 dietary	 fibre.	 Strong	 epidemiological	 evidence	 has	 clearly	
demonstrated that whole-grain cereals protect the body against age-related diseases such as diabetes, 
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cardiovascular	diseases	and	some	cancers.	This	may	be	due	to	the	fibre	and	micronutrients	in	the	outer	layer	
and	germ	 fractions	 of	 the	 grain	 acting	 together	 to	 combat	 oxidative	 stress,	 inflammation,	 hyperglycaemia	
and carcinogenesis. Whole-grain cereals also contain micronutrients such as vitamin E, folates, phenolic 
acids, zinc, iron, selenium, copper, manganese, carotenoids, betaine, choline, sulphur amino acids, 
phytic acid, lignins, lignans, and alkylresorcinols, which all may have potential antioxidant effects. 
Free	 and	 esterified	 phenolic	 acids	 in	 wheat	 have	 the	 greatest	 potential	 to	 be	 beneficial	 to	 health.

	 The	major	component	in	barley	is	β-glucan,	which	is	a	major	component	of	soluble	fibre	implicated	in	
hypercholesterolemia, hypoglycemia, and in reducing incidence of chemically induced colon cancer in 
experimental	 animals.	 Health	 benefits	 associated	 with	 regular	 intake	 of	 millet	 foods,	 such	 as	 the	
hypocholesterolemic, hypoglycemic and antiulcerative characteristics indicate the scope for its utilization 
by	 the	non-traditional	millet	consumer.	A	daily	consumption	 level	of	10	g	oat	β-glucan	results	cholesterol	
reduction, improved gastrointestinal function and glucose metabolism.

 Spices, which have long been the basis of traditional medicine in many countries, because of their 
potential use for improving health. Both in vitro and in vivo studies have demonstrated how these 
substances act as antioxidants, digestive stimulants, and hypolipidemics and show antibacterial, anti-
inflammatory,	antiviral,	and	anticancerogenic	activities.	These	beneficial	physiological	effects	may	also	have	
possible preventative applications in a variety of pathologies. Extensive research over the last 10 years has 
indicated that nutraceuticals derived from such spices as turmeric, red pepper, black pepper, licorice, clove, 
ginger,	 garlic,	 coriander,	 and	 cinnamon	 target	 inflammatory	 pathways,	 thereby	 may	 prevent	
neurodegenerative diseases. Aggarwal et al., (2009) suggests “adding spice to your life” may serve as a healthy 
and delicious way to ward off cancer and other chronic diseases.

CONCLUSION

	 In	India,	it	was	a	tradition	to	have	specific	dietary	regimes	in	different	seasons	that	varied	from	region	
to region. The Indian tradition, particularly the traditional system of medicines like Ayurveda, gives a detailed 
account on the type of food to be taken by people in different seasons and in different agro-climatic conditions. 
It also recommends various do’s and don’ts in the selection and combinations of food articles. We have to learn 
thus a lot from the traditional wisdom of our people and also an urgent need to have fresh look at our traditional 
dietary habits and revive the use of all those food articles that promote and protect health. Realizing the folly 
of the fast food culture, the Western world are now turning to traditional diets or ethnic foods and converting 
this knowledge system of the traditional communities to value added forms such as functional foods and 
nutraceuticals and thus making a good market for such products. India with such a diverse traditions in food 
habits must take best advantage of this situation and strive to become a leader in global market of functional 
foods	and	nutraceuticals.	In	this	context	stringent	regulation	related	to	the	safety	and	efficacy	of	these	products	
is imperative to create a conducive environment for the sustainable growth of the nutraceutical industry.
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Interesting Fact About Ants And Termites
For every human, there are 1,000,000 ants. Ants and termites are social insects that 
live in large colonies and have developed complex systems of communication. Ants 
are found worldwide, but like termites, most of the 9,500 species of ant live in the 
tropics. There are more than 2,400 types of termite; many are blind, spending their 
lives inside nests, never seeing the light of day. 
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ABSTRACT

 Liver disorders are becoming common in Indian population. Due to chronic alcoholism, derangements in 
iron and copper metabolism and hepatitis B infection, the cirrhosis of the liver has been raised. Nowadays 
chronic alcoholism is a very common, which often leads to alcoholic cirrhosis. Loss of appetite, bilateral 
pedal oedema, general anasarca, ascites, gynaecomastia, palmar erythema, haematemesis, and malena are 
commonest clinical features in this disease. Ayurveda treatment has a positive role in the management of 
cirrhosis of the liver.1,2. In Ayurveda, formulations like Bhumyamalaki swarasa, Phalatrikadi kashaya, 
Arogyavardhini vati and Katukarohini kashaya are usually given. These medicines are having the ingredients 
with actions like hepatoprotective, hepatic stimulant, rasayana, immunomodulator and poshaka in action.3,4.
The present paper highlights the role of Ayurveda treatment in cirrhosis of the liver patients.
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INTRODUCTION 

	 Cirrhosis	of	the	liver	can	be	defined	as	a	condition	where	there	is	extensive	necrosis	of	hepatocytes	
and there will be abnormal regeneration of liver cells with formation of multiple nodules and extensive 
fibrosis	and	reduction	in	liver	functions.	

Types of cirrhosis Another classification
1 Alcoholic cirrhosis or nutritional cirrhosis or Laennec's cirrhosis 1. Micronodular cirrhosis
2 Indian childhood cirrhosis 2. Macronodular cirrhosis
3 Biliary cirrhosis 3. Mixed type of cirrhosis
4 Post necrotic cirrhosis
5 Cirrhosis due to altered copper metabolism or Wilson’s disease
6 Cirrhosis due to iron overload or haemochromatosis
7 Cirrhosis due to syphilis
8 Cardiac cirrhosis
9 Ideopathic cirrhosis

10 Cryptogenic cirrhosis or due to unknown or hidden cause

Clinical features in cirrhosis of the 
liver

Clinical signs in cirrhosis of the liver

1 Loss of appetite 1 Hypoproteinaemia
2 Bilateral pedal oedema 2 Altered serum albumin - globulin ratio
3 General anasarca 3 Decreased serum albumin level
4 Haematemesis 4 Iron deficiency - anaemia
5 Melena 5 Sodium and water retention in the body
6 Gynaecomastia 6 Electrolyte imbalance
7 Testicular atrophy 7 Increased serum bilirubin in some patients
8 Impotency 8 Increased erythrocyte sedimentation rate
9 Liver palms or palmar erythema 9 Decreased platelet count

10 Ecchymosis 10 Increased bleeding and clotting time
11 Telangiectasia 11 Altered liver enzymes like SGOT and SGPT
12 Oesophageal varices 12 Increased total leucocyte count
13 Vomiting Complications
14 Jaundice
15 Yellowish skin and conjunctiva 1 Sodium and water retention causing volume overload
16 Amenorrhoea 2 Congestive cardiac failure (CCF)
17 Anaemia 3 Left ventricular failure (LVF)
18 Thinking of the extremities 4 Pulmonary oedema
19 Dourbalya 5 Added infection in the lungs as immunity in these 

patients is lowered
20 Gamana kashtata 6 Cerebral hypoxia
21 Anga sada 7 Because of congestion of the lungs there will be 

decreased ventilation of lung parenchyma results in 
decreased exchange of gases in the lungs. This may 
lead to cerebral hypoxia and infarction of the brain.

22 Karshya or loss of weight 8 Hepatorenal syndrome (HRS)
23 Ascites 9 Hypovolemic shock
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24 Caput medusae – prominent veins 
around the umbilicus

25 Bleeding tendency
26 Thrombocytopenia

Single herbs used in liver diseases Ayurveda formulations used liver diseases
1 Katukarohini (Picrorhiza kurroa), 5,6, 7. 1 Arogyavardhini vati
2 Dronapushpi (Leucas aspera) 2 Phalatrikadi kashaya
3 Kumari (Aloe vera) 3 Triphala  tablets
4 Guduchi (Tinospora cordifolia) 4 Bhumyamalaki swarasa
5 Kakamachi (Solanum nigrum) 5 Guduchi kashaya
6 Kalamegha (Andrographis paniculata) 6 Amritadi kwatha
7 Kiratatikta (Swertia chirayita) 7 Kharjuradi mantha
8 Moolaka - Radish (Raphanus raphanistrum 

subsp. sativus)
8 Kakamachi swarasa

9 Alabu – Pitcher gourd 9 Katukarohini kashaya
10 Narikela (Cocos nucifera) 10 Nimbadi kashaya

11 Narikela jala
12 Yakridari loha
13 Yakriplihari loha
14 Lokanatha rasa
15 Rohitakarishta
16 Pippali ksheera paka
17 Ksheera Bala taila

Ayurveda  formulations used on the treatment of cirrhosis of 
the liver are having following actions

1. Hepatoprotective 2. Hepatic stimulant
Arogyavardhini vati 
Katukarohini kashaya 
Bhumyamalaki swarasa 
Guduchi kashaya

Kumari asava 
Phalatrikadi kashaya  
Guduchi kashaya  
Arogyavardhini vati

3. Diuretic 
Punarnavasava mandoora 
Sweta parpati 
Punarnavasava 
Gokshurabeen choorna

4. Bronchodilator  
Kanakasava 
Somasava 
Vasakarishta 
Malla sindoora 
Pushkaramoolasava

5. Kasahara 
Pushkaramoolasava 
Vasakasava 
Vasavaleha 
Sitopaladi choorna

6. Expectorant 
Talisa patra vataka 
Talisadi choorna 
Vasavaleha 
Kantakaryavaleha
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7. Anti-infective 
Rasa sindoora 
Malla sindoora 
Mrityunjaya rasa 
Vrinapahari rasa 
Sheetamshu rasa

8. Immunomodulator 
Mrityunjaya rasa 
Ananda bhairava rasa 
Tribhuvana kirthi rasa 
Amritottara kashaya

9. Rasayana 
Pippali ksheera paka 
Pippali choorna 
Guduchi kashaya 
Agasthya rasayana

10. Malavatanulomana 
Triphala kwatha 
Phalatrikadi kashaya 
Trivrit leha

11. Choalagauge 
Kumari asava 
Arogyavardhini vati

12. Virechana 
Triphala kwatha 
Draksha kalka

13. Haematenic 
Navayasa loha 
Punarnava mandoora 
Mandoora vataka 

14. Haemostyptic 
Bola baddha rasa 
Bola parpati 
Raktapitta kulakandana rasa 
Ushirasava 

15. Protein supplement 
Aja mamsa rasayana 
Mamsa rasayana 
Yavagu

16. Balya 
Kooshmanda Rasayana 
Mamsa rasa 
Chyavana prasha avaleha

17. Brimhana 
Kooshmanda rasayana 
Mamsa rasa 
Chyavana prasha avaleha 

18. Poshaka 
Panir 
Godigdha 
Ashtaksheera

19. Mootrala 
Punarnav asava 
Punarnavadi mandoora 
Sweta parpati

20. Cardiotonic 
Hritpatri choorna 
Arjuna ksheera paka 
Arjunarishta

21. Okaskara 
Godugdha 
Ashtavarga kashaya

22. Vayasthapana 
Amalaki rasayana 
Amalaki swarasa

23. Dipana 
Pippali ksheera paka 
Sitopaladi choorna 
Hingwashtaka choorna

24. Pachana 
Chitrakadi vati 
Chitrakadia 
Panchakol asava

25. Ama pachaka 
Pippali choorna  
Arjunarishta 
Lavana bhaskara choorna 

26. Antitoxic 
Lashunadi vati 
Lavana bhaskara choorna 
Arjunarishta 
Shatavari choorna

 Cirrhosis of the liver is commonly caused due to chronic alcoholism. There are multiple factors 
causing	cirrhosis	of	the	liver.	It	usually	leads	to	lot	of	complications	finally	results	in	death	of	the	patient.	
Ayurveda medicines increase the general condition and also strength and immunity of the patient. 

82Shripathi & Rajeshwari Acharya  : Swadeshi Vigyan Patrika, Vol 1 (2) July-December 2020



CONCLUSION

1. Early stages of cirrhosis of the liver can be cured by Ayurveda treatment.
2. It is often considered as premalignant condition. Often if untreated, it leads to a number of complications.
3. Life span of the patient is reduced by this disease.
4. Strict pathya should be followed in these patients.
5. Quality of life and life span can be improved and prolonged by following Ayurveda treatment.
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ACIDS AND ALKALIS

 LEMON JUICE and VINEGAR taste sour because they contain weak acids. An ACID is a 
substance that dissolves in water to for positively charged particles called HYDROGEN IONS(H+). The 
opposite of an acid is ALKALI, which dissolves in water to form negatively charged ions of hydrogen and 
oxygen, called HYDROXIDE IONS(OH-). Alkalis are “anti-acids” because they cancel out acidity. Tootpaste, 
for example, contains alkali to cancel out acidity in the mouth that would otherwise damage teeth.

 The concentration of hydrogen ions in a solution is known as its pH. Scientists use pH scale to 
measure acidity and alkalinity.  On the pH scale, a solution with pH lower than 7 is acidic, and a solution 
with pH greater than 7 is alkaline.Water is neutral, with a pH of 7.

83 Shripathi & Rajeshwari Acharya  : Swadeshi Vigyan Patrika, Vol 1 (2) July-December 2020



Hindu as an Identity
Atul Dixit

Executive Director, Civil Aviation Training Centre,
Airports Authority of India, Bamrauli 211012, Prayagraj
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AUTHOR’S INTRODUCTION

 Author has been conferred the honour of “Inspiring CEO in Aviation by CEO Magazine (South Asia
&	 India	 edition).Under	 his	 mentorship,	 Civil	Aviation	 Training	 College	 has	 received	Air	 Traffic	 Service
Training	Organization	(ATSTO)	Licence	from	DGCA	and	become	first	Institute	in	India	to	have	this	licence.

	 Identity	is	the	root	to	our	physical	being.	It	is	significant	for	a	person	to	establish	their	identity	and	
that	is	why	human	beings	are	always	looking	to	the	past	to	define	where	they	come	from.	They	are	concerned	
with their culture, their history. It is in our instinct to form an identity so as to safeguard ourselves, for in 
ancient times it started with creatures grouping together because there is strength in numbers. But now in 
modern times when everything is global, it is the national identity that has become a crucial aspect. We will 
discuss the origination of the word Hindu or Hinduism and how it was not a part of our culture, but is 
indeed	a	defining	term	for	the	inhabitants	of	this	nation.	Where	did	the	word	‘Hindu’	originate	from?

	 Historians	have	concluded	 that	 it	was	 the	Persians	who	first	used	 this	word	 to	describe	 the	people	
living in the geographical region between the Himalayas and the Indu Sagar (Indian Ocean). The word 
Hindu	is	also	found	first	in	6th century BCE inscription of Darius I. This term does not refer to a religion or a 
limited identity but rather to describe the population beyond the river Indus (Sindhu in Sanskrit). It was a 
national identity such as one would call people living in India as Indians,the Persians called people living 
in Hindustan (Land of Hindus) as Hindus.

	 Consequently	we	arrive	to	the	true	definition	of	 the	word	Hindu.	However,	nowadays	it	 is	used	by
people as a religious identity to denote a group of communities whose culture originated in India, though that
definition	as	discussed	is	rather	incorrect.	In	the	present	times	how	has	the	meaning	of	this	word	distorted?	It
is	defined	as	people	who	relate	to	Hinduism.	Which	begs	the	question	what	is	Hinduism	after	all	if	not	simply	
the origination of the culture near the river Indus?

 This word Hinduism was coined by the British who were trying to understand our land and its ways. 
The British writers used this term to incorporate all the various traditions, texts and the way of life our 
ancestors	lived.	Thus,	historically,	it	means	there	is	no	concrete	definition	of	Hinduism.

Therefore, if we go according to the original intention the word Hindu is a national identity given to the natives
of Bharat by the Persians which later got distorted by the British. Now even further distorted by ourselves.
The British left Bharat but the natives keep on carrying their legacy. Looking at history books we discover 
that it was the British that forcefully divided us into different groups so that we would not be able to unify 
ourselves against their rule, making use of the ‘divide and rule policy'. It was the British that introduced the 
reservation system and established that the Muslims in Bharat are separate. That the Sikh, Jain, Buddhist and 
every other religious community is separate and Hindus are separate. But they did not stop there. They used 
our	own	‘Varna	system’,	which	actually	defined	four	class	of	working	people,	 that	were	the	Brahman,	 the	
Kshatriya, the Vaishya, and the Shudra. The Brahmans were the people who sought knowledge, Kshatriya’s 
were the people who belonged in the administration of the land, The Vaishyas were involved with trade and 
merchandise,	and	the	Shudra	worked	for	these	three.	These	Varnas	were	defined	solely	on	the	basis	of	work	
and not birth which had become rigid, limiting and exploitative after years of tradition, which the British used
to	their	advantage	to	fuel	the	differences	among	Indians.	It	was	the	British	that	defined	the	categories	which

Swadeshi Vigyan Patrika
Vol. 1 (2) July - December 2020, pp. 84-86



we use even today which are general, scheduled caste, scheduled tribe and other backward class, which we use 
even today to divide ourselves.

 It has been Indian tradition that the highest value to pursue is freedom:  Moksha. Mukti, that is the 
ideal. All our traditions aim toward that one thing. Be it Gautama Buddha, who through his eight-fold-path 
taught a method to transcend suffering or Dukkha, or Adi Shankaracharya who propounded the philosophy of 
‘Advaita’, the philosophy of non- dualism. And many more Gurus that came before and after. All they ever 
advocated was to pursue the truth because it is the truth that will set us free, and it is freedom that is the end 
goal.Indian history is full of miraculous achievements. We were pioneers of our times. Be it architecture, 
textiles, science, art, even food. We were among the best in the world and were even called ‘Sone ki Chidiya’ 
at one time, which translates to ‘Golden bird’ signifying wealth and prosperity. But all of these achievements 
came	after.	The	first	and	most	important	science	we	discovered	was	the	science	of	Yoga.	It	was	the	‘rishis’	
and ‘munis’ who pioneered and paved the way for future generation be it classical music, classical dance,
martial arts, mathematics, Ayurveda, architecture, and everything else. For example, Kalaripayattu, the 
oldest	 Indian	 martial	 arts,	 and	 Natyashastra,	 the	 first	 treatise	 of	 drama,	 music	 and	 dance.	 Mathematical	
books like Narada Vishnu Puran, Baudhayana’s sutras, Apasthmaba. In Ayurveda there are Charak 
Samhita and Shushrut Samhita, to name a few.

 The Ellora caves in Maharashtra are one such example of architecture. The Kailash temple there 
was cut with hammers and chisels. They carved the whole stone starting from the top and when witnessed 
it appears nothing less than divine work. But we were not limited to Bharat. There is a temple in 
Lebanon called the Baalbek temple which was built by our ancestors for them. It has been our culture 
to always discuss and debate each other. The people of Bharat celebrated their differences and if a 
difference in opinion occurred people used to hold debates where they would argue the points of their 
philosophies. In the Nyaya philosophy, it enumerates the rules of a philosophical discussion.

 Our ancestors have always been saying that our life is our ‘karma’. We make our own bed. It is not our 
birth	 that	 defines	 us	 but	 rather	 our	 actions.	We	 have	 been	 taught	 to	 take	 responsibility	 for	 our	 actions	
and choices, and have the strength to accept the consequences. Hindu is a national identity. Which 
means no matter if we identify ourselves as Muslim, Christian, Sikh, Jain, etc. If we are natives of 
Bharat then we are Hindu. Ours was a glorious history but look where we are right now. For everything 
we	do	nowadays	we	look	to	the	westfirst.	It	must	be	approved	by	the	west	first	before	we	adopt	what	our	
ancestors left for us. We follow their architecture, their lifestyle and we forget our own traditions and 
science. Now slowly the west is coming back to the ways of our past and are beginning to understand 
that there is much they do not know.

 I want to end on the note of Vasudhaiva Kutumbakam. Which means the whole world is one single 
family. A family has many different people with different likes and dislikes, different sense of dressing 
and	may	 be	 even	 different	 Gods	 or	 no	 God.	 But	 we	 love	 them	 all	 regardless	 of	 their	 beliefs.	We	 fight,	
quarrel and sometimes even do things in anger but still we love each other. That is what a family is all 
about. A family is a group of different people who love and support each other even with all their differences. 
Always remember ‘Aham Bramhasmi’. Which means I am Brahman, the universe. And when you are Brahman 
then you are everything and everything is you. Like Sadhguru says drop your limited identity and adopt a 
cosmic identity.

 "So far as I am able to judge, nothing has been left undone, either by man or nature, 
to make India the most extraordinary country that the sun visits on his rounds. Nothing seems 
to have been forgotten, nothing overlooked." -               

Mark Twain
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SSM’D  Events organized during 2020 collaborated with various institutions:
1. Webinar series 1 (Virtual) on “RESEARCH STRATEGIES - Business in Science & Technology” 
by Adv. V Harish Kumar on Sept 18th, 2020.

2.  National webinar series 2 (Virtual) on “Strengthening Nutrition Garden on the occasion of 3rd 
Rashtriya Poshan Maah held on Sept 27th, 2020 by Ms. Jaya Sinha organized by the CMD Department of 
Vinoba Bhave University.

3.  One day “Diet Counseling and Awareness Program on Food in Corona Virus” organized by Vinoba 
Bhave University, Hazaribagh  on Sept 30th, 2020

4.  International conference (virtual) on Bio Trendz Advancement and Challenges in Science and 
Technology held on Oct 9th - 10th, 2020 organised by the Department of Bio technology, NIET, Greater 
Noida.

5. vkJe jksM >qejhfryS;k esa yksxksa ds chp y?kq vkgkj iqfLrdk dk fd;k x;k forj.k 
 https://public.app/s/xqHSv

6. vius {ks= dksMjek dh [kcjksa ds fy, MkmuyksM djsa ifCyd ¼Public½ ,si 
 https://goo.gl/K25sy1

7. Release of Inaugural Swadeshi Vigyan Patrika on 26th July 2020. Details in the following links-
 (i) https://youtu.be/JETbdfVSwik
 (ii) https://youtu.be/Rw66dpqpb7g
 (iii) https://youtu.be/GA-Su71jngI
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SWADESHI VIGYAN PATRIKA
Guidelines for Authors

Aims & Objectives
 Swadeshi	Science	Movement	(SSM)	also	called		Vigyan	Bharti	is	a	premier	non-profit	organisation	
devoted	to	disseminate	the	scientific	advancement,	founded	by	Professor	K.I.	Vasu	&	his	associates	from	IISc,	
Bengaluru on 7th Nov. 1982. The foundation principle is for the development of Swadeshi Vigyan, integrating 
traditional & modern sciences catering to national needs and society. Swadeshi Science Movement of India, 
Delhi “SSM’D” (Vigyan Bharti, Delhi) since it’s inception in the capital from 1994 as an independent popular 
Science forum has organized numerous National conferences, workshops, Vigyan Melas, lectures and 
symposia using National languages for facilitating interaction amongst researchers and foster exchange & 
dissemination of the Innovations in Science, Engineering and Technology. Furthering our broader national 
perspectives in line with the founding principles of the society to adopt and develop Bharatiya languages 
as media of Science, Engineering & Technology (SET) at all levels without opposing English and also 
to meet the need of the hour at the time of COVID-19 global crisis, SSM’D has been in the process of 
bringing out a new Bi- annual “Online publication”: Swadeshi Vigyan Patrika  (SVP) to bring advances in 
all aspects of Swadeshi Vigyan- Indigenous Science for national development to the mass, thus building 
a	 more	 informed	 scientific	 society	 towards	 attaining	 self-sufficiency	 and	 national	 re-construction.	

Original thoughts, gems of knowledge and experience of experts & researchers are invited on topics related to:

●	 Innovative	Indigenous	Inter-Disciplinary		Research	&	Scientific	Efforts	and	Eco-friendly	Technology	
with human face in Physical/material & Engineering Sciences, Chemistry, Electrochemistry, Botany, Zoology, 
Mathematics, Biotechnology, IT & Science journalism, Health care, Water, Agriculture, Geology, Forensic 
Sciences, Meteorology, Environmental, Space & Nuclear Sciences and IPR Leveraging. 

●	 Innovations	 in	 the	 Path	 of	Traditional	Knowledge,	Ayurvigyan,	Yog,	 Indian	 System	 of	medicines,	
Go-vigyan, Uses of Herbal in Modern Therapy, Applied JyotishVigyan & Sankalp Shakti Vidya (Spiritual 
Science)

●	 Innovations	in	the	Path	of	Sustainable	Consumption/Living/Development	with	Special	Focus	on	Rural	
Development through Utilization/Management of Natural Resources vis-à-vis New Economic Environment   

 It will be our supplementary endeavour to address the innovative human resource of the grass 
root level people including artisans, craftsmen, farmers and tribals; promote, preserve & modernize their 
skills and make them economically strong through inputs of modern science & technology integrated with 
the	 traditional	knowledge	who	are	 in	 fact	 the	 true	 reflection	of	 the	spiritual	and	 the	material	 facets	of	our	
culture and civilization. We will also undertake the challenge to connect a vast reservoir of innovations by 
the invisible informal sector to the visible formal/established sector that are exposed to modern science and 
innovate in a formal way, towards making Bharat innovative and a global leader in sustainable technologies.   
SVP will be a biannual publication initially but it may become a quarterly later depending on the response 
from the contributors.
Preparation of Manuscript texts
Manuscripts for original articles/papers should be submitted online either in Hindi / Regional languages 
preferably or in English of about 3000 words in MS Word & Krutidev 10 font preferably or in any other fonts 
like Unicode,etc for Hindi matter to the Editor  in vigyanpatrika@swadeshivigyan.org and 
swadeshivigyan@swadeshivigyan.org. 
Fonts for the title, authors and text should be 18, 14 and 12, respectively. The Figures/Tables caption should 
be as : eg.  Fig. 1 Farming system of Nagaland.
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A declaration from the author(s) will be procured stating that the submitted manuscript is neither published 
nor submitted elsewhere for publication .
 The manuscript should be prepared in a concise form and presented in double space and it’s title page 
should enlist the title useful in indexing, full names of authors, institutional addresses, email contact of the 
author for correspondences with asterisk * mark with the name and brief credentials of the main author like 
awards, Honours,etc. in 2 lines.  Abstract should not exceed 200 words and should indicate the important 
content	of	the	paper	highlighting	scope	and	main	findings.	Prior-art	and	literature	survey	should		be	confined	
within	 the	 framework	 of	 the	 submitted	 manuscript.	 Conclusions	 should	 draw	 significant	 output	 of	 the	
manuscript with a clear explanation of it’s importance & relevance for the society. 

References may be cited as follows
Normal Paper
 D.P. Bhatt, T. Twomey, W. Plieth, R. Schumacher and H. Meyer; Inhibition of the underpotential 
deposition of copper on single crystal platinum surfaces,  J. Electroanal. Chem. & Interfac. Electrochem. 322 
(1992) 279

Papers in Conferences
A and B; Title of the paper; In the Proc. of 4th European Workshop on the Electrodeposition of metals, 
Freudenstadt, May 8-10 (1990), p. …

Books
 Wikander 2000, p. 400 Wikander, Orjan (2000), “The Water Mill”, in Wikander Orjan, Handbook of 
Ancient Water Technology, Technology and change in History 2, Leiden: Brill, pp. 371-400, ISBN 90-04-
11123-9
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2. Date of Birth: ------------------------------------------------------------------------------
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4. Occupation: ------------------------------------------------------------------------------
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               Date & Signature 
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Life Member (Students/Skilled technicians/ 
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vkilh ln~Hkko o lEeku dh çrhdkRed >yfd;k¡

Prof. S. K. Joshi, Ex. DG’CSIR receiving 
Swadeshi Vigyan Puraskar (2004)

Dr. R. Somvansi, ICAR-IVRI bestowed with 
Aryabhatt Puraskar  (2004)

Dr. Santosh Jain (Haryana) receiving work appreciation 
from Dr. T Ramasamy, then Secretary, DST (2006)

Winner of Quiz session receiving SSM’D 
Publication on the occassion of National Technology day & 

Workshop on IPR at Dhanbad (May 2018)

Prof. R B Singh, an eminent Agriculture Scientist 
& Ex. Director, IARI with our Ist Life Fellow before 
receiving Swadeshi Vigyan Puraskar 2006 in the 

capital

Dr. O P Bahl, Eminent Scientist, NPL bestowed 
with Swadeshi Vigyan Puraskar 2009 from 

Dr. M.M. Joshi

Prof. P. B. Sharma, Vice Chancellor, Amity University 
Gurugram felicitated as the Chief Guest in National Science 

Congress in Indian languages 2010



FEW SUCCESS STORIES OF SWADESHI SCIENCE 
MOVEMENT OF INDIA

(Registered under the Societies Registration Act XXI, 1860 of Govt. of NCT of Delhi: 
Reg. no. S-28690)
1.  Lons”kh foKku dh jk’Vªh; laxks’Bh esa oSKkfudksa us dgk% if”peh foKku dks loksZPp ekuus dh ekufldrk R;kxsa– A Report in 
ik¥~ptU; 30 November 1997, p. 15; Book on Electroplating and Metal Finishing, 1997, Editor: Dr. D P Bhatt, 
Shipra Publications, Delhi, pp. 1-309; National Conference and Refresher Course on Industrial Metal 
Finishing: A Report in J. Sci. Ind. Res. SCI-TECH UPDATE 57 (1998) p. 215-19
2. xkaoksa esa gkbZ VsDuky‚th igq¡pkuk dfBu ugha – A Report in HINDUSTAN daily, New Delhi edn. by Vinod 
Varshney, 13 Jan. 1997.
3. Conferred with (i) “CLEAN UP THE EARTH AWARD” by the International Association of Educators 
for World Peace, USA and associates in recognizing the contribution of SSM’D in the areas of Environmental 
Education, Training, Pollution monitoring & Green activities, New Delhi (1998) and (ii) International 
felicitation in the 6th  World Environment Congress in the capital by Dr. A R Kidwai, His Excellency then 
Hon’ble Governor, Haryana (1999)
4. Swadeshi Science Movement of India, Delhi (Vigyan Bharati,Delhi): A Report in J. Sci. Ind. Res. 
SCI-TECH UPDATE 59 (2000) p.177-79
5. Vigyan Bharati Pradeepika, Vol 6, 2000, Simplex Printing Press, Jabalpur; National Conference on 
Swadeshi Vigyan – A Report  in CSIR News 51 (30 April 2001), p. 89-92
6. National Symposium on Ancient Indian SET interfaced with Modern Knowledge -  A Report in Ind. J. 
Traditional knowledge 1 (2002) p. 75-78; CSIR News 51 (30 April 2001), p. 89-92 : It’s highlight published 
in INDIA TODAY, 27 Feb. 2002, p. 71
7. tu tu ls tqM+s Lons”kh foKku– A Report in ik¥~ptU; pS= —’.k Š] fo- la- „åˆå]ƒ† ekpZ „åå†] i`-10; 3rd Vigyan 
Bharati Conference in New Delhi… – Reports in Organiser, Delhi, Vol. LV (34) 7 March 2004, p. 15 & CSIR 
News 54 (10) 2004, p. 157; va/k fo”oklksa ls mckjus gsrq tu ekul esa foKku ,oa çkS|ksfxdh ds çfr #fp tkxzr djuk vko”;d - 
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