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capu; Kiwikfs; njhopDl;gk;

BIO SYSTEMS TECHNOLOGY

myF - 01

 01.10 - capu; Kiwikfs; njhopDl;gtpay; mwpKfKk;   

    capu; Kiwikfs; nghwpapay; tpQ;Qhdj;jpd; 

    gad;ghLk;       

    01.20 - capu;Kiwikfs; njhopDl;gtpaypdJ vjpu;fhyr; 

    nry;newpfs;    

Mf;fk; : jpU. gp.vt;. ujPe;jpuFkhu;> kl; / ,e;Jf; fy;Y}up
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01.10 capu;Kiwikfs; njhopDl;gtpay; mwpKfKk; capu; Kiwikfs; nghwpapay; 

tpQ;Qhdj;jpd;  gad;ghLk;

kdpjd; jdJ md;whl Njitfisg; G+u;j;jp nra;J nfhs; #oiyg; gad;gLj;Jfpd;whd;. ,jdhy; #oypy; cs;s tsq;fis 

 msTf;fjpfkhf gad;gLj;Jfpd;whd.

fhuzk; #oypy; tsq;fs; kl;Lg;gLj;jg;gl;lstpNyNa fhzg;gLfpd;wJ.

 rdj;njhif mjpfupg;Gk;> r%fq;fsJ ngsjpf Nkk;ghLfSk; fhuzkhf kl;Lg;gLj;jg;gl;l tsq;fs; fhuzkhf #oYldhd 

 ,ilj;jhf;fk; jPtpukilfpd;wJ.

 MdhYk; kdpjd; #oYf;F Vw;gLk; jPq;Ffis kwe;J Rw;whliy khw;wpaikf;Fk; eltbf;iffis Nkw;nfhs;fpd;whd;.

 cjh : 1. ifj;njhopy; Gul;rp - fpgp 1760 - 1840 Mz;L fhyg;gFjp

   2. gRikg; Gul;rp - fpgp 1940 - 1960 Mz;K fhyg;gFjp

  Nkw;gb gpur;rpidfSf;F jPu;T fhZk; nghUl;L> Rw;whlYld; Neakhd KiwapYk; ePbj;J epiy ngwj;jf;f tifapy; jkJ 

 czT> rf;jp kw;Wk; Njitfis G+u;j;jp nra;J nfhs;fpd;whd;.

  ,j;jifa Fwpf;Nfhs;fis Kd;dpiyg;gLj;Jk; nghUl;L tptrhag; nghwpapaiy (Agriculture Engineering) 
 mbg;gilahff; nfhz;l gy ghlnewpfs; mz;ikf; fhyq;fspy; fy;tpg; Gyj;jpy; mwpKfg;gLj;jg;gl;Ls;sJ.

 ,j;jifa ghlnewpfspy; capu; Kiwikfs; nghwpapay; tpQ;Qhdk; (Bio System Engineering)  mwpKfg;gLj;jg;gl;Ls;sJ.

  ,jpy; gpd;tUk; ghlg;gug;Gf;fs; mlq;Ffpd;wd.

  Rw;whly; tpQ;Qhdk;  tptrha  tpQ;Qhdk;   gpuNahf capupay;   tptrha nghwpapay;

  capu;Kiwikfs; nghwpapay; tpQ;Qhdj;jpd; %yk; fzpj mwpitAk;> capupay; tpQ;Qhd mwpitAk;> ngsjpf 

 tpQ;Qhd mwpitAk; gad;gLj;jp cw;gj;jp> czT jahupg;G> gjhu;j;jq;fis khw;wpaikj;jy;> rf;jpg; gpwg;ghf;fk;> ,aw;if 

 tsq;fisAk; Rw;whliyAk; fhg;G nra;jy;. nghwpfs; ,ae;jpuq;fis tbtikj;jy;> epu;khzpj;jy; Kjyhdtw;wpy; 

 tpidj;jpwhdhf <Lgl KbAk;.

 ,jw;fika capu; Kiwikfs; nghwpapay; tpQ;Qhdj;Jld;> gpuNahf uPjpahd gFjpfisAk; xd;W Nru;j;J capu;Kiwikfs; 

 njhopDl;gtpay; vDk; ghlk; mwpKfg;gLj;jg;gl;lJ.

capu;Kiwik
Fwpg;gpl;l fhyg;gFjpapy; mq;fpfs; gpw mq;fpfSf;fpilapYk; capuw;w #oYf;fpilapYk; ,ilj; njhlu;Gfis Vw;gLj;jpathW epyTk; 

myNf capu;Kiwik vdg;gLk;.

  mq;fpfs; - jhtuq;fs;> tpyq;Ffs;> Ez;zq;fpfs;

  capuw;w #oy; - kz;> tspkz;lyk;> ePu;

capu;Kiwik njhopDl;gk;
 nghwpapay; kw;Wk; tbtikg;G> gpuNahf capupay;> #oypay;> tptrhtpay; Mfpatw;wpd; xd;wpizg;Ng capu;Kiwikfs; 

 njhopDl;gtpay; vdg;gLk;.

my;yJ>

 capu;Kiwik njhopDl;gk; vd;gJ capuq;fpfisf; ifahStjd; %yk; kdpjDf;F Njitahd nghUl;fis cw;gj;jp 

 nra;tjhFk;.

my;yJ>

 capu;Kiwikfs; njhopDl;gtpay; vd;gJ> capuq;fpfisg; gad;gLj;jp xU nghUis cw;gj;jp nra;jy; my;yJ khw;Wiff;Fl;gLj;jy;> 

 jhtu tpyq;F cw;gj;jpfis Nkk;gLj;jy;> tpNrl njhopw; ghLfSf;fhf Ez;Zapupdq;fis cw;gj;jp nra;tjw;F 

 gpuNahfpf;fg;gLk; njhopDl;gkhFk;.
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capu;Kiwik njhopDg;gtpaypd; Kf;fpaj;Jtk;
 vjpu;fhy czT kw;Wk; FbePu;j; Njitia mwpjYk;> mjw;fhd jPu;itg; ngwYk;.

 rf;jpts neUf;fbf;fhd jPu;Tfis fz;lwpjy;.

 mq;fpfspd; tho;f;iff;Fj; Njitahd rhjfkhd #oiyg; NgZjy;.

capu;j;njhFjp
NeubahfNth / kiwKfkhfNth xd;Wld; xd;W ngsjpfr; #oYlDk; ,ilj;jhf;fk; Gupaf;$ba capup MFk;. ,q;F capup vd;gJ 

tpyq;F / jhtuk; Ez;zq;fpahf ,Uf;fyhk;.

capu; Kiwikfs; nghwpapaypd; gpujhd Jiwfs;
1. tptrhag; nghwpapay; tpQ;Qhdk; (,ae;jpuq;fs; nghwpfs; tpQ;Qhdk;> ePu;g;ghrd tpQ;Qhdk;> mWtilf;Fg; gpe;jpa njhopDl;gk;> gapu; 

    cw;gj;jp)

2. Rw;whly; nghwpapa; tpQ;Qhdk;

3. ePu;> ePu; Kfhikj;Jtk;> ePupd; juk;> fopT ePu;; gupfupg;G> fopTePu; Rj;jpfupg;G

4. capupaYf;Fupa jpUj;jpaikj;jy;

5. czTj;njhopDl;gk;> czTf;fhg;G> czT cw;gj;jp

capu; Kiwikfs; nghwpapay; tpQ;Qhdj;jpd; gad;ghL
gpd;tUk; Jiwfs; ,g;ghlg;gug;gpDs; mlq;Ffpd;wd. mtw;wpd; gad;ghL tUkhW :

01. tptrhag; nghwpapay; tpQ;Qhdk;
 capu; Kiwikfs; njhopDl;gtpaypd; mbg;gilahf miktJ tptrha nghwpapayhFk;.

 czT cw;gj;jp rf;jpg; gpwg;ghf;fk; kw;Wk; cw;gj;jpr; nraw;ghLfs; njhlu;ghf Njitg;gLk; nghjpfs;> cgfuzq;fs;> ,ae;jpuq;fs;> 

 ePu; tpepNahfk;> mWtilf;Fg; gpd;duhd njhopDl;gk;> fsQ;rpag;gLj;jy;> czT ew;fhg;G Nghd;w nghwpapay; njhopDl;g tplaq;fs; 

 mlq;Fk;.

02. fl;Lg;gLj;jg;gl;l epge;jidfspd; fPohd gapu;r;nra;if
 tspkz;ly> kz; #oy; epge;jidfis Kfhik nra;J jukhdJk; cau;e;j tpisr;riyg; ngWtjw;Fkhd gapu;r;nra;if 

 eltbf;iffs; fl;Lg;gLj;jg;gl;l epge;jidfsps; fPohd gapu;r;nra;if vdg;gLk;.

 ,jdhy; gz;G uPjpapYk;> msT uPjpapYk; cau;e;j tpisr;riyg; ngwyhk;.

 ,q;F gPilehrpdpfs;> ,urhad grisfspd; gad;ghL Fiwf;fg;gLfpd;wJ.

 ,g;gapu;r;nra;if Kiwapy; grpa ,y;y gapu;r;nra;if (Green house crop production)> jput tsu;g;Gf;fs; (Hydroponics culture)> 
 ePu; tsu;g;Gf;fs; (Aquaculture) > kz;zw;w tsu;g;Gf;fs; (Aero ponics, Aqua ponics) Nghd;wit mlq;Fk;.

03. Rw;whly; nghwpapay; tpQ;Qhdk;
 capupaYf;Fupa jpUj;jpaikj;jy; MFk;. mjhtJ> Rw;whly; fhg;G MFk;.

 czT cw;gj;jp kw;Wk; njhopw;rhiyf;Fupa cw;gj;jpr; nraw;ghLfspd; NghJ Njhd;Wk; fopTePiu> capu; Kiwikfs; nghwpapay; 

 njhopDl;gq;fisg; gad;gLj;jp Rj;jpfupf;fg;gl;L ePu; #oypy; tpLtpf;fg;gLk;.

 ,jdhy; Rw;whly; gpur;rpidfis ,opthf;fpf; nfhs;syhk;.

04. ,aw;if tl;lq;fsJ Kfhikj;Jtk;
 fhgd;> iejurd; kw;Wk; ePu; tl;lq;fspd; nraw;ghL #oy; rkdpiyf;F Kf;fpakhdjhFk;.

 ifj;njhopy;kakhjypy; ,t;tl;lq;fspd nraw;ghLfSf;F ghjpg;G Vw;gLfpd;wJ.

 ,jdhy; capu;Kiwikfs; nghwpapay; tpQ;Qhdj;ijg; gad;gLj;jp> kPsg; GJgpf;fj;jf;f rf;jp tsq;fspd; kPJ ftdk; nrYj;j 

 Ntz;bAs;sJ.
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05. czTj;njhopDl;gKk; czTf; fhg;Gk;
 tpisnghUspypUe;J czT cw;gj;jpfis Nkw;nfhs;tJld; czTf; fhg;ig NgZtJk; ,jd; Nehf;fkhFk;.

 tptrha cw;gj;jpfs; %yk; czit Nkk;gLj;jpf; nfhs;tjhy;> czT %yk; cz;lhFk; Neha;fis Fiwj;Jf; nfhs;tJ> czitj; 

 jahu; nra;jy;> czTf;F ngWkjp Nru;j;jy;> czT gy;tifikg;ahf;fk;> nghjp nra;jy;> fsQ;rpag;gLj;Jjy;> czTg; nghUl;fis 

 ifahs;tJ Nghd;wit mlq;Fk;.

06. ePupdJ msTk; gz;Gk;> ePupdJ Row;rpAk;
 tptrhak;> ifj;njhopy; nraw;ghL> kdpj nraw;ghL fhuzkhf ePu; khriltNjhL> kz;zpd; fhzg;gLk; ePupd; msTk; Fiwe;J 

 nry;fpd;wJ.

 ,jdhy; ePu; khriljiyf; Fiwj;jy;> khrile;j ePiug; gupfupj;jy;> ePupay; tl;lj;jpid Kfhik nra;jy; Nghd;wit nraw;gLj;j 

 Ntz;Lk;.

capu;Kiwikfs; njhopDl;gtpaypd; tsu;r;rp
kdpj ehfupfj;jpd; gy;NtW gbKiwfspy; capu;Kiwikfs; njhopDl;gtpaypd; tsu;r;rp gpd;tUk; Jiwfspy; Vw;gl;Ls;sJ.

 gapuhf;ftpay; njhlu;ghd Jiwfspy;

 czTld; njhlu;ghd Jiwfspy;

 fhy;eil njhlu;ghd Jiwfspy;

 ePUapudtpay; njhlu;ghd Jiwfspy;

gapuhf;ftpay; Jiw
 Muk;g fhyq;fspy; ,aw;ifr; #oy; epiyikfspd; fPo; cs;sPLfisg; gad;gLj;jhJ> ehl;Lf;fyg;ig> ePu;ntUl;b Nghd;w 

 kuGuPjpahd fUtpfs; gad;gLj;jg;gl;ld.

 gpd;du; Vw;gl;l rdj;njhif mjpfupg;Gf; fhuzkhf> czT cw;gj;jpia mjpfupf;f Ntz;ba  Njit Vw;gl;lJ. ,jw;fhf cs;sPLfisg; 

 gad;gLj;jy;> ePu;g;ghrdj;ij Nkw;nfhs;sy;> gPilf; fl;Lg;ghL Nghd;wd mwpKfk; nra;ag;gl;ld.

 tpyq;F tY> kdpj tYTf;Fg; gjpyhf ,ae;jpu tY tptrha cgfuz gad;ghl;Lld;> gz;izg; nghwpKiwg;gLj;Jif Muk;gkhfpaJ.

 ghjfkhd tptrhar; #oy; jhf;fq;fspypUe;J tpLgl MSifr; #oy; epge;jidfspd; fPohd gapu;r;nra;if Muk;gkhfpaJ.

 etPd cs;sPLfisg; gad;gLj;jp (grisfs;> ,urhad ehrpdpfs;> XNkhd;fs;> JspKiw ePu;g;ghrdk;)  Fiwe;jsT ciog;Gld; 

 etPd cgfuzq;fSld; $ba nghwpKiwg;gLj;Jif mwpKfQ;  nra;ag;gl;lJ.

czTld; njhlu;ghd Jiw
 Muk;gfhyj;jpy; ,aw;ifr; #oypy; ,Ue;J ngwg;gl;l czTfs;> gapu;r;nra;if %yk; ngwg;gl;l czTfs;> ghy;> ,iwr;rp Mfpatw;iw 

 czthf cl;nfhz;ldu;.

 czTj;Njit mjpfupg;Gf; fhuzkhf> Nkyjpf czit ghJfhf;f Ntz;bajd; Njit fhuzkhf czTg; gjg;gLj;jypy; mbg;gil 

 El;gq;fs; gad;gLj;jg;gl;ld. - gha;r;ruhf;fk;> fpUkpaopj;jy;> nehjpf;fr; nra;a Ez;zq;fpfisg; gad;gLj;jy; Mfpad

 ghy; czTfis Fiwe;j fhyk; Ngzp ghJfhf;ff;$ba nkd;ghw;fl;b> Nahf;fl;> fpePk; Nghd;wd 

 cw;gj;jp nra;ag;gl;ld.

 ePz;l fhyk; ghJfhf;ff;$ba czTg; nghUl;fs; cw;gj;jp nra;ag;gl;ld. (ghYw;gj;jpg; nghUl;fshd fbd ghw;fl;b> ghy;kh> 

 gl;lu;> gjg;gLj;jg;gl;l ,iwr;rp> kPd; cw;gj;jpg; nghUl;fs;)

 ,iwr;rpj; Njitia mjpfupf;f FNshdpq; Kiwapy; tpyq;Fw;gj;jp Nkw;nfhs;sg;gLfpd;wJ.

 czTf;fhd Nfs;tpia <Lnra;tjw;fhf ngWkjp Nru;f;fg;gl;; cw;gj;jpfis jahupg;gjw;nfd kugZj; njhopDl;gk; 

 Muk;gkhfpaJ.

fhy;eil tsu;g;Gj; Jiw
 Muk;g fhyj;jpy; jpwe;jntsp tsu;g;G Nkw;nfhs;sg;gl;lJld;> Fiwe;jsthd fhy;eilfis tsu;j;jJld;> iffshy; ghw; 

 fwj;jy; Nkw;nfhs;sg;gl;lJ.

 gpd;du; ghY}w;gj;jia mjpfupg;gjw;fhf> njhOq;fs; mikf;fg;gl;L tsu;f;fg;gl;lJld;> njhopyhsu;fSf;Fk; gapw;rp 

 mspf;fg;gl;lJ.

 fhy;eil cw;gj;jpfis jahupj;jy;> fsQ;rpag;gLj;jy;> nfhz;L nry;yy Mfpa Jiw njhlu;ghd Gjpa njhopDl;gq;fs; 

 cUthf;fg;gl;lJ.

 tpyq;FzTfisj; jahupf;ff;$ba ifj;njhopy; Jiwfs; mwpKfg;gLj;jg;gl;ld.

 clYiog;Gf;Fg; gjpyhf nghwpKiwg;gLj;Jif mwpKfQ; nra;ag;gl;lJ.

 ghy;> ,iwr;rp rhu;e;j cw;gj;jpg; nghUl;fs; ,ae;jpuq;fs; %yk; RfhjhuuPjpahfj; jahupg;Gfs;  mwpKfk; nra;ag;gl;ld.

 tpyq;F cw;gj;jpfis gjg;gLj;jy;> nfhz;L nry;yy;> fsQ;rpag;gLj;jy; Mfpatw;Wf;Fg; Gjpa njhopDl;gk; mwpKfQ; 

 nra;ag;gl;lJ.

 kugZj; njhopDl;gk; %ykhf mjpf cw;gj;jp jUk; ,dq;fs; mwpKfg;gLj;jg;gl;lJ.
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ePUapupdtpay; Jiw
 Muk;g fhyq;fspy; ts;sk;> fl;Lkuk; Nghd;w kPd;gpbf; fyd;fisg; gad;gLj;jp tPr;Rtiy> ifj;J}z;by;> iftiy 

 Nghd;w kPd;gpbr; rhjdq;fs; %yk; ,aw;ifahd ePu;epiyfspy; kPd;gpb Nkw;nfhs;sg;gl;lJ.

 kPd;fisg; NgZtjw;fhf kuGuPjpahf cg;gpl;L cyu;j;Jjy;> [hbaply;> GifA+l;ly; Nghd;w Kiwfs; gad;gLj;jg;gl;ld.

 kPd; Njit mjpfupj;jjd; fhuzkhf> ,j;Njitia <Lnra;a nraw;iff; fl;likg;Gfspy; ePUapupd tsu;g;G Muk;gpf;fg;gl;lJ. 

 (ed;dPu; kPd;tsu;g;G)

 Mo;fly; kPd;gpbj;jypy; etPd glFfs;> nra;kjpj; njhopDl;gk;> Nrhdu; fUtp Nghd;w etPd njhlu;G rhjdq;fs; gad;gLj;jg;gl;lJ.

 kPd;fis ePz;l fhyk; Ngzntd Fsp&l;ly;> Mo;Fsp&l;ly;> ntw;wplg; nghjpaply; Nghd;w Kiwfs; gad;gLj;jg;gl;ld.
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01.20 capu;Kiwikfs; njhopDl;gtpaypdJ vjpu;fhyr; nry;newpfs;

 vjpu;fhy re;jjpapdUf;Fg; nghUj;jkhd #oypy; Neha; mw;W tho;tjw;F re;ju;g;gj;ij cz;lhf;fpf; nfhLj;jy; capu;Kiwikfs; 

 njhopDl;gtpaypd; mwpKfj;jpd; gpujhd Nehf;fkhFk;.

 ,j;Jiwapy; fy;tp fw;gjd; %yk;>

  tsu;e;J tUk; czTj; njhopDl;gtpayhsu; Mjy;.

  mWtilf;Fg; gpd;duhd njhopDl;gk;> kPsg;GJg;gpf;fg;glf;$ba rf;jp %yq;fs; Nghd;w Jiwfis Nkk;gLj;jYk;> 

  Ma;Tfspy; <LgLjYk;.

 cw;gj;jp eltbf;iffis tpidj;jpwdhf;fpf; nfhs;tJk; cw;gj;jpr; nraw;nwhlupdhy; Vw;gLk; Rw;whly; Nrjj;ij ,opthf;fpf; 

 nfhs;sy; fhuzkhf ehshe;jk; capu;Kiwikfs; njhopDl;gtpayhsu;f;fhd Njit mjpfupj;Jr; nry;fpd;wd.

 ,jd; fhuzkhf cyfpd; gy;NtW gy;fiyf;foq;fspYk; capu; Kiwikfs; nghwpapay; tpQ;Qhdg; ghlnewpfs; Muk;gpf;fg;gLk;.

 jw;NghJ Muk;gpf;fg;gl;Ls;s ghlnewpfspYk; fle;j fhyq;fspy; khw;wq;fisAk; mtjhdpf;ff; $bajhf cs;sJ.

 Muk;gpf;fg;gl;Ls;s ghlnewpfspy; ghl cs;slf;fk; tsu;e;J nry;Yk; mNjNtis ghlnewpfis gpd;gw;Wk; khztu; njhifAk; 

 mjpfupj;Jr; nry;fpd;wJ.

 Vida nghwpapay; tpQ;Qhdj; JiwfSf;F rkhe;jukhf cau;e;jsT Nfs;tpiaf; nfhz;l Jiwahf capu; Kiwikfs; 

 nghwpapay; tpQ;Qhdk; tsu;e;J tUfpd;wJ.

 Rw;whly;Nea cw;gj;jpr; nraw;ghLfs; %yk; Njrj;jpd; nropg;ghd vjpu;fhyj;ij Nehf;fpa gazj;jpy; capu; Kiwikfs; 

 nghwpapay; tpQ;Qhdj;jpdJ gq;fspg;G kfj;jhdjhFk;.

 capu; Kiwikfs; nghwpapay;> tpQ;Qhdghl cs;slf;fj;jpdJ tp];jukhd jd;ik fhuzkhf Ma;T kw;Wk; mgptpUj;jp 

 gl;lgpd; ghlnewpfs; %yk; capu; Kiwikfs; njhopDl;gtpay;> gpuNahf capupay;> nghwpapay; tpQ;Qhdk; kw;Wk; capupay; 

 kw;Wk; capupay; tpQ;Qhdk; Mfpa gy;NtW ghlg;gug;Gf;fspYk; cupa Jiw rhu;e;j gl;ljhupfs; gad;gLj;jg;gl;L tUfpd;wdu;.

 tpiuthf tpahgpj;J tsUk; capu;Kiwikfs; nghwpapay; tpQ;Qhdk; ehl;L kf;fsJ vjpu;fhy Nkk;ghl;by; Kf;fpa gq;if 

 tfpf;Fk; vd;gJ vjpu;ghu;g;ghFk;.

capu;Kiwikfs; njhopDl;gtpaypd; vjpu;fhyg; gad;fs;
01. gpsh];upf; ifj;njhopy;

 FSf;NfhR nty;yj;jpypUe;J my;fyPd; xl;irl;Lf;fs; ngwg;gl;L gpsh];upf; nghUl;fs; jahpf;fg;gLfpd;wd. ,it capu;g;  

 gpsh];jpf;Ffs; (Bio Plastics) vdg;gLk;. 

 Ez;zq;fpfspdhy; Ruf;fg;gLfpd;w nehjpaq;fs; jhtug;nghUl;fis capupaw; gpupifahf;fj;pw;F cl;glf; $ba capupaw; gpsh];jpf;fhf 

 khw;Wfpd;wd.

 grpyR Nju;NkhikNyh Nyhwd;];  nty;yk;  yw;wpf;fkpyk;  capu; gpshj;jpf;F

02. ntJg;gf cw;gj;jpg; nghUl;fs;

 ghz; jahupg;gpy; ew;fhg;gp> nkd;ikg; gLj;jpahf nghl;lhrpak; GNwhikw;W gad;gLj;jg;gLk;. (,J  Gw;WNehia cUthf;Fk;)

 ,jd; ghtid DNA kPsr;Nru;f;ifj; njhopDl;gk; %yk; cUthf;fg;gl;l ntJg;G nehjpaq;fs;  %yk; fl;Lg;gLj;jg;gLfpd;wJ.

03. vupnghUs; cw;gj;jp

 czT kw;Wk; jPDf;fhf gad;gLj;jg;gLk; jhdpa tifapypUe;J nrYNyhR nehjpaj; njhopDl;gk; %yk; nrYNyhR 

 nty;ykhf khw;wg;gl;L gpd;G mt;nty;yk; nehjpg;Gr; nraw;ghl;bd; %yk; capu; vjNdhyhf (Bio ethenol) khw;wg;gLfpd;wJ.

 ,ijtpl capu;j;jpzptpypUe;J (Bio mass) capupaw; rf;jp (Bio energy), capu; Bry; (Bio diesel), capu;thA (Bio gas) 
 vd;gd cw;gj;jp nra;ag;gLfpd;wJ. (%yg;nghUs; - tptrhaf; fopTfs;> Nrhah  mtiu> #upafhe;jpapypUe;J gpupj;njLf;fg;Lk; 

 vz;nza;)

04. capupaw; gPil nfhy;ypfs; (Bio pesticidis)
 capupaw; gPilnfhy;ypfs; jhtu> tpyq;F> gw;wPupah kw;Wk; fdpaq;fspy; ,Ue;J gpupj;njLf;fg;gLfpd;wd.

 grpy]; JupQ;rpnad;rp]; (Bacillus thuringiensis) vDk; gw;wPupahtpYs;s guk;giuayF kz;gw;wPupah tifahd 

 #lhNkhdRf;F khw;wPL nra;ag;gl;L gPup (Bt) vDk; G+r;rpnfhy;ypfs; jahupf;fg;gLfpd;wd.

05. capu; tskhf;fpfs; (Bio fertilizers)
 ,J capupaw; njhFjpapypUe;J Fwpg;ghf Ez;zq;fpfspypUe;J ngw;Wf; nfhs;sg;gLk; Nghriz cs;sPlhFk;.

 mrw;Nwhgf;uu;> mNrh];gpwpy;yk;> mNrhy;yh vd;gd N I gjpg;gjd; %yk; kz;zpy; capu;j;jpzpit mjpfupg;gjd; %yk; 

 kz;zpd; ngsjpf ,ay;Gfs; Nkk;gLj;jg;gLfpd;wd.
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gapuhf;ftpay; Jiwapy;

 kz;> ePu;fhg;G Kiwfspy; Vw;gl;Ls;s mgptpUj;jp> Ez;ePu;g;ghrd Kiw> Kd;Ndw;wkile;j ePu;g;ghrdj; njhFjpfisf; 

 fl;Lg;gLj;Jtjw;F fzpzp Kiwg;gLj;jg;gl;l nraw;ghLfs;> kz; #oiy tpUj;jp nra;tjw;fhd nrad;Kiwfs;> mjw;fhd 

 njhopDl;g tpUj;jp> kz; njhlu;ghf Vw;gLk; gpur;rpidfisj;  (ctuhjy;> mkpyj;jd;ik> mad; eQ;rhjy;) jPu;g;gjw;F 

 Ez;Zapu;g; Ngjq;fs; cw;gj;jp nra;ag;gLjy;.

 EM (Effective Micro organism) kz;Zf;F mwpKfk; nra;tjhy; gapu;nra; epyq;fspy; Nrjdg; gjhu;j;jq;fs; gpupifailjy; 

 J}z;lg;gLk;.

 mjpfupf;Fk; kf;fs; njhiff;Fj; (2050 tUlkhFk; NghJ cyf rdj;njhif 7.8 gpy;ypad; - 12.5 gpy;ypad; tiu mjpfupf;f 

 KbAk; vd I.eh epWtdk; vjpu;T $Wfpd;wJ) Njitahd czit toq;Fk; Kiwapy; gapu;r;nra;if Kiwfs; mgptpUj;jp 

 (,dg;ngUf;f %yk;) mila Ntz;Lk;. Gjpa gapu;r;nra;if Kiw (XuyFg; gug;gpd; tpisr;rypd; msit mjpfupj;jy;) 

 MSif epiyik njhlu;ghd njhopDl;gk;.

 capupay; G+r;rpehrpdp (kz; Bt gw;wPupah) %yk; gPilehrpdpapd; ,ay;ig xj;j Gujq;fis cw;gj;jp nra;J mtw;iw 

 gapu;fspDs; nrYj;jy;> ituR vjpu;g;Gj; jhtug; Ngjq;fisg; ngUf;Fjy;>  Herbicide tolarent Crops cw;gj;jp nra;jy; 

 (Glyphosate, Glyfosinate, bromoxynil) Nghd;wit.

 fisfs; Kisg;gjw;F Kd;du; mtw;iwf; fl;Lg;gLj;Jk; Kiwfisf; fz;Lgpbj;jy;.

 vy;yh tptrha eltbf;iffisAk; etPd kag;gLj;Jtjw;Fj; Njitahd cgfuzq;fis tbtikj;jy;.

 capu; vupnghUs;fs; (Fuel crops - ethanol) cw;gj;jp nra;jy;> kPsg;GJg;gpf;fj;jf;f rf;jp (elean fuels) gw;wpa njhopDl;g 

 tpUj;jp sorgham, micro algae %yk; biodiesel cw;gj;jp nra;jy;.

cztpay; Jiwapy;

 cztpd; juj;ijAk; (quality), ghJfhg;igAk; (safty) mgptpUj;jp nra;Ak; nrad;Kiwfs;. 

 czT jahupg;G eltbf;iffs; njhw;W ePf;fg;gl;l epyikfspd; fPo; cgfuzq;fs; %yk; eilngWjy;.

 czTld; njhlu;ghd jahupg;Gf;fis ePz;l ehl;fSf;F fsQ;rpag;gLj;Jtjw;fhd tpNrl #oiy cUthf;Fjy;> ghy; 

 (bulk storage trjp) kuf;fwp> goq;fs; vd;gtw;wpd;  tpisr;ry; mjpfkhfTs;s NghJ mtw;iwg; ghJfhj;J itf;Fk; 

 Kiwfs;

 mWtilf;Fg; gpd;dhd njhopDl;gr; nrad;Kiwapy; Vw;gLk; mgptpUj;jpahdJ tpisr;riy tpiuthf Kjpu;r;rpailar; 

 nra;jy;> gOf;fr; nra;Ak; Ntfj;ijf; fl;Lg;gLj;Jk; Kiwfs;.

 czT cw;gj;jpia cau;tilar; nra;tjw;F Kbe;jsT capu;g;gjhu;j;jq;fs;> ,aw;ifahd Kiwfis gad;gLj;jy;. 

 (tw;whis> kuts;sp> Nrhsk; Nghd;w czTfspy; Gujk;> tpw;wkpd;> fdpg;nghUspd; msit mjpfupj;jy;)

 czTj; jahupg;G> gjg;gLj;jy;> nghjpapLjy; Nghd;w nrad;Kiwfspy; cs;s Kd;Ndw;wk;.

ePUapupdtpay; Jiwapy;

 ePUapupdtpay; ifj;njhopiy mgptpUj;jp nra;tjw;Fj; Njitahd #oy; epiyikfisg; ghJfhj;Jf; nfhs;tjw;fhd 

 njhopDl;g tpUj;jpia Nkw;nfhs;sy;. (rKj;jpuk;> Vup> cs;ehl;L ePu;epiyfs;)

 kf;fspd; Gujj; Njitia NghJkhd mstpy; eptu;j;jp nra;J nfhs;tjw;Fk;> Nghrizg; ngWkhdj;ij cau;j;jTk;> 

 Njitahd ,ay;Gfs; nfhz;l kPd;> ePu;tsq;fis cw;gj;jp nra;jy;.

 flw;nwhopy;> ePupay; tsj;Jld; njhlu;ghd gy;NtW ifj;njhopy;fSk; mjw;Fupa cgfuzq;fisAk; mwpKfg;gLj;jy;. 

 (gd;ehl; glFfs;> tpisr;riyg; ngWk; cgfuzq;fs;)

fhy;eil tsu;g;G Jiwapy;

 tpyq;F tsu;g;gpd; rpy El;gKiwfSk; mjw;Fupa njhopDl;g gad;fSk;.

  MSifr; #oy; epiyikfs;

  kpUf itj;jpa Kiw

  RTH Kiw (tpyq;Ffspd; jdpg;gl;l jfty;fs;fisg; ngw;Wf; nfhs;Sk; Kiw)

 tpyq;F ,dtpUj;jp Kiw %yk; cau;juk; nfhz;l Gjpa tpyq;F tiffis cUthf;fy;.

 tpyq;F cw;gj;jpiaj; jahu;gLj;Jk; njhopw;rhiyapy; Vw;gLj;jg;gl;Ls;s Kd;Ndw;wk;> Gjpa czT tiffis fz;L  

 gpbj;Js;sik> kdpjDf;Fg; gjpyhf NuhNgh njhopDl;gk; gad;gLj;jg;gly;.

 tpyq;F tsu;g;Gf; ifj;njhopYf;Fj; Njitahd etPd cgfuzq;fis cUthf;Fjy;. (ghy; fwj;jy;> nfhz;L nry;Yk; 

 cgfuzq;fs;)

#oypay; Jiwapy;

 gr;ir cw;gj;jpfis mwpKfg;gLj;jy; (Green Products)
 jw;nghOJ ghtidapy; cs;s nraw;if gy;gFjpaq;fs; mNefkhdit capu;g;gpupj;jopiff;F cl;glhjjhy; ,jw;F 

 khw;wPlhf Ez;zq;fpfs; %yk; cw;gj;jp nra;ag;gLk; capu;g; gpupe;jopiff;F cl;gLk; gy;gFjpaq;fs; cUthf;fg;gLfpd;wJ. 

 Ecoli %yk; gpshj;jpf;if cw;gj;jp nra;jy;.

 capu;g;gupfupg;G (Bio remediation)
 khrile;j #ow; njhFjpapy; (epyk;> ePu;) fopTr; Nrjdg; gjhu;j;jq;is tpiuthfg; gpupj;jopar; nra;tjw;F Gjpa 

 Ez;zq;fpfis mwpKfg;gLj;jy;.



 jpU. gp.vt;.ujPe;jpuFkhu;                     8          kl; / ,e;Jf; fy;Y}up

 #oYld; NrUk; ghu cNyhfq;fisg; gpupj;jopar; nra;Ak; Mw;wy; nfhz;l Ez;zq;fpfis mwpKfg;gLj;jy;.

 ePu;r;#ow; njhFjpfspy; Vw;gLk; ew;Nghrizahf;fj;ijj;  jLg;gjw;F Ez;zq;fp ,dq;fis fz;Lgpbj;jy;. (iej;jpNuw;W> 

 nghRNgw;W cwpQ;rg;gLk; msit mjpfupg;gjw;fhd) Ngjq;fis cUthf;fy;.

 fopT ePu; Kfhikj;Jtk; (Waste water management)
 vjpu;fhyj;jpy; Vw;gLk; Njitf;F Vw;g ePiur; Rj;jkhf;Ftjw;Fj; jpl;lkpl Ntz;Lk;. FbePu;> fOTtjw;fhd ePu;> tptrha 

 eltbf;iffSf;fhd ePu;


