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19.10 -  gapu;r;nra;ifapy; fl;Lg;gLj;jjg;glf;$ba  

 epge;jidfs;

fl;Lg;gLj;jg;gl;l epge;jidapd; fPohd gapu;r;nra;if

 gapu; tpisr;riy msTuPjpahfTk; juuPjpahfTk; mjpfupf;f kz;> fhw;Wf;Fupa #oy;fis MSif 

 nra;J gapu;r;nra;ifia Nkw;nfhs;sy; fl;Lg;gLj;jg;gl;l epge;jidfspd; fPohd gapu;r;nra;if 

 vdg;gLk;.

 rpwg;ghd gapu; tsu;r;rpisf; Fwpf;Nfhshff; nfhz;L ,aw;ifr; Rw;whliy etPd kag;gLj;jp 

 Nkw;nfhs;sg;gLtJ ghJfhg;G gapu;r;nra;if vdg;gLk;.

 ,q;F gapu;r;nra;if %lg;gl;l njhFjpapDs; nra;if gz;zg;gLk;. ,J Cotrolled Environment 
 Agriculture vd;gLk;.
 ,jDs; gapu;r;nra;if Clfkhf kz; my;yJ kz;zpd;wpa (ePu;kaT+lf jpz;k) Kiwapy; nra;if 

 gz;zg;gLk;.

 ,jDs; gapu;r;nra;if #oiy gapUf;F cfe;j kl;lj;jpy; fl;Lg;gLj;jp Nkw;nfhs;sg;gLtJld;> 

 ctg;gw;w #oy; epiyikfspypUe;J ghJfhf;fg;gLk;.

 ,t;tpy;yq;fSs; ctg;ghd Rw;whly; epiyikfisg; Ngzpf;nfhs;tjw;F gy;NtW njhopDl;g 

 KiwikfSk;> fUtpfs;> cgfuzq;fs; gad;gLj;jg;gLk;.

fl;Lg;gLj;jg;gl;l fPohd gapu;r;nra;ifapd; Kf;fpaj;Jtk;
01. gapu;fSf;Fj; Njitahd #ow;fhuzpfis cj;jk kl;lj;jpy; Ngzf;$bajhf ,Ug;gjhy; mjpf 

 tpisr;ry; fpilf;Fk;. mj;Jld; gapu;r;nra;if ctg;gw;w fhyepiy epiyikfspd; fPo; Nkw;nfhs;s 

 $bajhapUj;jy;.

02. mjpf juk; nfhz;l cw;gj;jpfisg; ngw;Wf;nfhs;s KbAk;

 %ba ,dg;ngUf;f fl;likg;Gfspds; tsu;f;fg;gLtjdhy; G+r;rpfs;> gPilfs; Mfpatw;wpd; ghjpg;G 

 Fiwthff; fhzg;gLk;. mt;thNw tptrha ,urhadg; nghUl;fspd; gad;ghLk; FiwtilAk;. 

 ,jdhy; mjpf juk; nfhz;l tpisr;ry; fpilf;Fk;.

03. FWfpa fhyj;jpy; mWtiliag; ngwf;$bajhf ,Uj;jy;

 mjpf ntg;gepiy> <ug;gjd; Mfpad epyTtjhy; jhtuq;fspd; mDNrgj; njhopw;ghLfs; 

 tpiuTgLj;jg;gl;L jhtuk; tpiutpy; Kjpu;r;rpepiyia milAk;. ,jdhy; FWfpa fhyj;jpy; 

 tpisr;riyg; ngw;Wf;nfhs;s KbAk;.

04. Neha;> gPilf; fl;Lg;ghL

 %ba #oypy; gapu;r;nra;if Nkw;nfhs;sg;gLtjdhy; Neha;fs;> gPilfs; Mfpad gapu;fisj; 

 jhf;FtJ FiwthFk;. ,jdhy; ,urhadg; gjhu;j;jq;fs; mw;w tpisnghUl;fisg; ngwKbfpwJ. 

 ,jdhy; juKk;> RfhjhuuPjpahd jd;ikAk; mjpfupf;Fk;.

05. fhw;wpypUe;J ghJfhg;Gf; fpilj;jy;

 nghypj;jPd; $lhuq;fs;> rl;lf ,y;yq;fs; Mfpad %lg;gl;l ,y;yq;fshifahy; fhw;wpdhy; tUk; 

 ghjpg;G FiwtilTk;.

06. mjpf kiotPo;r;rpapypUe;J ghJfhg;Gf; fpilj;jy;

 %ba #oypy; gapu;nra;ag;gLtjdhy; kioapdhy; gapu;fSf;F Vw;gLk; ghjpg;G FiwthFk;. 

 tpNrlkhf ,se;jhtuq;fSf;Fk; ehw;WNkilapYs;s ehw;Wf;fSf;Fk; Vw;glf;$ba ghjpg;G 

 FiwthFk;.
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07. nraw;ifahf xspA+l;b fl;Lg;ghl;il Nkw;nfhs;tjdhy; FWk;gfw;;fhyj; jhtuq;fSk; ePz;l 

 gfw;fhyj; jhtuq;fSk; ghJfhg;G ,y;yq;fspDs; ntw;wpfukhfg; G+f;fpd;wd. ,jdhy; tUlj;jpd; 

 vf;fhyj;jpYk;; gapu;r;nra;ifia Nkw;nfhs;s KbAk;.

08. gUtfhykw;w ehl;fspy; tpisr;riyg; ngwKbjy; (tUlk; KOtJk;)

 xsp> kio> ntg;gepiy> G+r;rpj; jhf;fk; Mfpatw;iwf; fl;Lg;gLj;j Kbtjdhy; gUtfhy kw;w 

 ehl;fspYk; MSif ,y;yq;fspy; tpisr;riyg; ngw;Wf;nfhs;s KbAk;. ,jdhy; tptrhapfSf;F 

 mjpf tpiy fpilf;Fk;.

09. jz;Lj;Jz;lq;fs;> Ntu;j;Jz;lq;fs; Mfpatw;iw Ntu;tplr; nra;jy;> tpj;J Kisj;jy; Mfpatw;iw 

 MSif #oy; epiyikfspd; fPo; tpiuthf;f KbAk;.

10. xl;L ehw;Wf;fs;> ,ioatsu;g;G%yk; ngwg;gl;l ehw;Wf;fs; Mfpatw;iw td;ikg;gLj;j MSif 

 ,y;yq;fisg; gad;gLj;jyhk;.

#oy; epiyikfsJ fl;Lg;ghL
 ghJfhg;G fl;likg;gpDs; Nkw;nfhs;sg;gLk; gapu;r;nra;ifapd; gpujhd Fwpf;Nfhshf miktJ 

 gapupd; tsu;r;rpf; fl;lj;jpw;F cfg;ghd rpwg;G epge;jidfis ngw;Wf; nfhLg;gjhFk;.

 ctg;gw;w epge;jidfs; ,ad;wsT fl;Lg;gLj;jg;gLk;.

 1. kz; #oy;

 2. tspkz;lyr; #oy;

kz; #oy;
 pH ngWkhdj;ijf; fl;Lg;gLj;jy;

 ePu;toq;fy;

 fhw;W}l;lk;

 Nghriz toq;fy;

 Neha;f; fl;Lg;ghL

tspkz;lyr; #oy;
 ntg;gepiy

 xsp

 rhuPug;gjd;

 kiotPo;r;rp

 fhw;W

gapu;r;nra;ifapy; #oy; fhuzpfisf; fl;Lg;gLj;Jtjd; Kf;fpaj;Jtk;
 ntg;gepiyiaf; fl;Lg;gLj;Jtjd; %yk; gapu;fs; fhyepiy tyaj;Jf;F kl;Lg;gLj;jg;gLtijj; jtpu;j;jy;.

 xspiaf; fl;Lg;gLj;Jtjd; %yk; xspf;fhyj; J}z;lw; NgWila jhtuq;fspypUe;J gUtky;yhj fhyq;fspYk; 

 tpisr;riyg; ngwyhk;.

 rhuPug;gjidf; fl;Lg;gLj;Jtjhy; jhtuq;fspd; capu;,urhadr; nrad;Kiwfis ,iaghf;fp xspj;njhFg;G 

 kw;Wk; ,iyg;gug;ig fl;Lg;gLj;Jtjd; %yk; tpisr;riy mjpfupf;fyhk;.

 fhw;wpidf; fl;Lg;gLj;Jtjdhy; gapu;fSf;F Vw;glf;$ba nghwpKiwg; ghjpg;Gf;fis Fiwf;fyhk;.

 Ntiu mz;ba gpuNjr epiyikiaf; fl;Lg;gLj;Jtjw;F fhw;W}l;ly;

 pH ngWkhdj;ijf; fl;Lg;gLj;jy;

 Nghrizfspd; msitf; fl;Lg;gLj;jy;

 ntt;NtW #oy;njhFjpfspy; tpUj;jpahfpa jhtu ,dq;fis tsu;f;Fk; NghJ ctg;ghd 

 ntg;gepiy Ngzg;gLk;. ,jdhy; gapupdJ vjpu;ghu;f;fg;gLk; tpisr;ry; ngw;Wf;nfhs;sg;gLk;. 

      Nghd;w Kiwfisf; iff;nfhs;tjdhy; gapu;fSf;F cfg;ghd 

#oy; cUthfp tpisr;ry; mjpfupf;Fk;.

#oy; epiyikfis ctg;ghd kl;lj;jpy; Ngzpf;nfhs;tjw;fhf nra;a Ntz;bait
 ghJfhg;G fl;likg;Gf;fSf;F nghUj;jkhd %LnghUs;fis gad;gLj;jy;.

 gapu;ehl;fhl;bfis NgZjy;.

 ghJfhg;G fl;likg;ig gy;tifikg;gLj;jy;.

 ,aw;if / nraw;if rf;jp Kjy;fis gad;gLj;jy;.

ntg;gepiy
 gapupdJ rpwg;ghd tsu;r;rpAk; cau; tpisr;rYk; ngWtjw;F capu; ,urhad nraw;ghLfs; 

 Kf;fpakhdjhFk;. ,jw;F ntg;gep;iy Kf;f;pakhdjhFk;.
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 tpj;J Kisj;jy;> G+j;jy;> kfue;jr; Nru;f;if> gOj;jy; Nghd;w nraw;ghLfSf;F ntg;gepiy 

 Kf;fpakhdjhFk;.

 ,yq;if Nghd;w ehLfspy; ghJfhg;G fl;likg;gpy; ntg;gepiy mjpfupg;gjdhy; Fiwg;gjw;fhd 

 topKiwfisAk;> ,ilntg;g tya ehLfspy; ntg;gepiyia mjpfupg;gjw;fhd trjpfSk; 

 Vw;gLj;jg;gl;Ls;sJ.

<ug;gjd;
 <ug;gjdhdJ gapu;fspy; Neha; guTtjw;F Kf;fpakhdjhFk;. ,jdhy; <ug;gjid fl;Lg;gLj;JtJ 

 mtrpakhFk;.

xsp
 gapu; tsu;r;rpf;F xspr;nrwpT> xspf;fhysT Kf;fpakhdjhFk;.

 Nkw;$wpa fhuzpfs; $bf;FiwAk; NghJ gapu;r;nra;ifapy; ghjpg;ig Vw;gLj;Jk;.

 MSiff; fl;likg;gpDs; cs;nry;Yk; xspf;fjpu;fspdhy; ghjpg;G Vw;gLk;. ,jdhy; ,q;F xsp 

 fl;Lg;ghL nra;a Ntz;Lk;.

CO
2
 nrwpT

 MSiff; fl;likg;gpDs; CO
2
 tpd; nrwpit cau;e;j kl;lj;jpy; NgZtjd; %yk; xspj;njhFg;ig 

 mjpfupj;Jf; nfhs;syhk;.

 CO
2
  ,dJ nrwpT 1000 ppm tiu mjpfupj;Jf; nfhs;s Ntz;Lk;.



 jpU. gp.vt;.ujPe;jpuFkhu;                     5          kl; / ,e;Jf; fy;Y}up

19.20 - MSiff; fl;likg;G (ghJfhg;G) tiffs;

 Gwr;#oiy fl;Lg;gLj;jp> gapu;r;nra;ifia Nkw;nfhs;Sk; mikg;Gfs; ghJfhg;G fl;likg;Gf;fs; 

 vdg;gLk;.

 MSif (ghJfhg;G) ,y;yk; gpd;tUk; mbg;gil $Wfisf; nfhz;lJ.

 a - epiyf;Fj;J Mjhuk;  e
1
 - gyfzp / fhw;Wthapy;

 b - $iuahjhuk;   e
2
 - gf;fg; gyfzp / fhw;Wthapy;

 c
1
c

2
 - fpilahd Mjhuk;  e

3
 - gf;fg; gyfzp / fhw;Wthapy;

 d - fjTntsp   f - mj;jpthuk;

 ,J rl;lf fl;likg;G (Frame)> %Lgil (Cladding) vd ,uz;L gpujhd gFjpfisf; nfhz;lJ.

 ,jpy; rl;lf fl;likg;ghdJ mj;jpthuk;> Rtu;> $iu Mfpa gFjfisf; nfhz;lJ.

MSif ,y;yq;fspdJ ghFghL
1. %Lftrj;jpdbg;gilapyhd tifg;gLj;jy;

2. gad;gLj;jg;gLk; fhyj;jpd; mbg;gilapy; tifg;gLj;jy;

%Lftrj;jpdbg;gilapyhd tifg;gLj;jy;
 %Lftrq;fshf gpd;tUk; nghUl;fs; gad;gLj;jg;gLfpd;wd.

 1. fz;zhb 

 2. nghypjPd;

 3. nghypfhgNdw;

 4. mf;uypd;

 5. tiy

 nghypfhgNdw;> mf;uypf; Nghd;wit fz;zhbiag; Nghy; xspALGftpLkpa;G mw;witahFk;.

 nghypj;jPdpy;> Cjh fjpu;fSf;F jhf;Fg; gpbf;ff;$ba nky;ypa (5 tUlk;) / jbj;j nghypj;jPd;  
 (10 - 20 tUlk;) tiffSk; jw;NghJ gad;gLj;jg;gLfpd;wd.

 %Lftrj;jpDs; J}kk; gbtijj; jLj;jy; (anti fog)> %Lftrj;jpy; J}rp gbtijj; jLj;jy; (anti 
 dust) Nghd;w ,ay;Gila nghypj;jPd; tiffSk; jw;NghJ re;ijapYs;sJ.

 %Lftrj;jpdbg;gilapy; gpd;tUk; MSif ,y;yq;fs; fhzg;gLfpd;wd.

 1. fz;zhb ,y;yk; - Glass house
 2. nghypj;jPd; ,y;yk; - Polythene tunnel / Plastic house
 3. tiy ,y;yk; / epoy; ,y;yk; - Net house / Shade house
 4. NtW %Lgil ,y;yq;fs; 1. kioj;jil ,y;yq;fs; - rain shelters
      2. jho; kl;l Ruq;fq;fs; (low tunnels) /tupir %Lgilfs;  

        (low covers)
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01. fz;zhb ,y;yk; - Glass house (gRik ,y;yk; - Green house)

,it fz;zhbapdhy; Mf;fg;gl;litahFk;. KOikahf %lg;gl;l epiyapy; fhzg;gLk;. ,J mj;jpghuj;jpd; kPJ 

cNyhf rl;lq;fspdhy; Mf;fg;gl;l epue;ju fl;likg;ghFk;. ,tw;Ws; xsp> ntg;gepiy> <ug;gjd; Nghd;w fhyep;iyf; 

fhuzpfs; ghJfhf;fg;gLk;. ntg;gepiy mjpfupf;Fk;NghJ ntg;gkhd fhw;iw tprpwp %yk; ntspNa mDg;Gjy; 

ntg;gepiyf;F czu;jpwDila fl;likg;Gfs; %ykhf gRik ,y;yj;jpd; ntg;gepiy mjpfupf;Fk; N;ghJ gpujhd 

fl;Lg;gLj;jp %yk; MSif miw KOtJk; ePu; gdpg;Gfhuhf ntspNaw;wg;gLk;.

02. nghypj;jPd; ,y;yk; - Poly tunnel

tpy;tbtpy; mikf;fg;gl;l fy;tidRf; Foha; my;yJ kur;rl;lfj;jpd; kPJ nghypj;jPd; jhs; tpupf;fg;gl;L gf;fq;fspy; 

G+r;rpfis cl;Gftplhj tiyAk; mbf;fg;gl;L ,J jahupf;fg;gLk;. ,J Fiw epue;ju fl;likg;ghFk;. gRik 

,y;yq;fSld; xg;gpLifapy; ,J kypthdjhFk;. ,q;F kio> ntg;gepiy> fhw;W> <ug;gjd; Mfpatw;iw 

MSifnra;J gapu;r;nra;ifia Nkw;nfhs;syhk;. $iuf;Fg; nghypj;jPd; ,lg;gl;bUg;gJld; G+r;rpfs; cl;Gfhjthwhd 

tiy (Insect proof net) Xuq;fSf;F mbf;fg;gl;bUf;Fk;. ,y;iyNay; nghypj;jPd; $lhuq;fspDs; mjpf ntg;gepiy 

cau;r;rp Vw;gl;L gapu;fSf;Fg; ghjpg;G Vw;gLk;. ntg;gepiy mjpfk; epyTk; gpuNjrq;fspy; ,jid mikf;Fk;NghJ 

$iu ,ilntsp nfhz;ljhf mikf;fg;gLk;. (ntg;gkhd tsp ntspNaWtjw;fhf) ePz;l fhykhf nghypj;jPd; 

jhisg; gad;gLj;Jk;NghJ J}rpfs; gbjy;> my;fhf;fspd; tsu;r;rp Mfpad fhuzkhf CLUTk; xspapd; msT 

FiwtilAk;. ,jdhy; Mz;Lf;F 1 - 2 jlitfs; nghypj;jPd;jhs; fOtpr; Rj;jk; nra;ag;gl Ntz;Lk;. 4 - 5 

tUlq;fSf;F xU jlit ,J khw;wPL nra;ag;gl Ntz;Lk;.

 1. nky;ypa nghypjPd; glyj;jhy; %lg;gl;l ,y;yq;fs;

 2. jbj;j nghypjPd; glyj;jhy; %lg;gl;l ,y;yq;fs;

 ntt;NtW Njhw;wq;fisf; nfhz;l nghypjPd; ,y;yq;fis mikj;Jf; nfhs;syhk;.

 1. thl;gy;Y}Uthd ,y;yq;fs;

 2. FohAUthd ,y;yq;fs;

 3. Ruq;f tbtpyhd ,y;yq;fs;

 ntt;NtW Njhw;wq;fisf; nfhz;l fl;likg;Gf; fhuzkhf fhw;Nwhl;lkhdJ rPu; nra;ag;gLtjhy; 

 ntg;gepiy fl;Lg;gLj;jg;gLk;.

 ,q;F nghypjPDf;F gjpyhf gpshj;jpf;F %Lgil gad;gLj;jpAk; MSif ,y;yq;fs; mikf;fg;gLk;.

03. tiy ,y;yk; - net house
 ,it nky;ypa nghypjPd; tiyapdhy; ePu;khzpf;fg;gLk; fl;likg;ghFk;.

 UV ghJfhg;G fjpu; (UV - resistant) tiyapdhYk;> ntt;NtW gUkd; nfhz;l JisfisAila 

 tiyfSk; cs;sJ.



 jpU. gp.vt;.ujPe;jpuFkhu;                     7          kl; / ,e;Jf; fy;Y}up

 nts;is / ,sk; epwtiyfSk;> gr;ir kw;Wk; fWg;G epwtiyfSk; gad;gLj;jg;gLk;.

 ,it ,y;yj;jpDs; GFk; xspapdsit fl;Lg;gLj;Jk;. ,t;thwhd ,y;yq;fs; epoy; ,y;yq;fs; 

 vdg;gLk;. myq;fhuj; jhtu tsu;g;Gf;F cfe;jitahFk;.

04. NtW %Lgil ,y;yq;fs;
,J ,uz;L tifg;gLk;

1. kioj;jil ,y;yq;fs; (rain sheters)

 gapu; tupirfspilNa mikf;fg;gLk;. %Lftrq;fs; eP&LGftpLkpay;gw;w nghypjPd; gad;gLj;jg;gLk;.

2. jho;kl;lr; Ruq;fq;fs; (low tunnels) / tupir %Lgilfs; (row covers)

 kpff; Fiwe;j (0.5 m) cauk; tiuahd fl;likg;ghFk;.

 kio> gdp> ,uhf;fhy kpiff; Fspupy; ,Ue;J gapu;fis ghJfhj;Jf; nfhs;s mikf;fg;gLk; 

 jw;fhypf fl;likg;ghFk;.

 cauk; Fiwe;j kur;ryhiff; fl;likg;Gf;fspd; kPJ nghypjPd; ,lg;gl;L gad;gLj;jg;gLk;.

gad;gLj;jg;gLk; fhyj;jpd; mbg;gilapy; tifg;gLj;jy;
 ,J %d;W tifg;gLk;.

 1. jw;fhypff; fl;likg;Gfs; - #upa ,dk;ngUf;fpfs;> kioj;jilapy;yq;fs;> tupir %Lgilfs;

 2. gFjp epue;ju fl;likg;Gfs; - nghypjPd; ,y;yq;fs;> tiyapy;yq;fs;> ryhif ,y;yq;fs;

 3. epue;jukhd fl;likg;Gfs; - gRik ,y;yq;fs;
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MSif ,y;yq;fs; %yk; tspkz;ly #oiyf; fl;Lg;gLj;Jk; Kiwfs; 
#oy; ntg;gepiyia Fiwg;gjw;fhd cj;jpfs;

  ,y;yj;jpd; Kfl;bd; cauj;ij mjpfupj;jy;

  tspnry; gyfdpfis epWTjy;

  $iuia miutl;l tbtpy; mikj;jy;

  ePiu gdpg;Grhu;e;j tprpWjy;

  thl;gy;YUthf $iuia mikj;jy;

  nghypj;jPDf;Fg; gjpyhf G+r;rpj;jil tiyia gf;fq;fSf;Fg; nghUj;Jjy;

  Rtupd; Nkw;Gwj;jpy; fhw;iw ntspNa mDg;Gk; tprpwpfisg; nghUj;Jjy;.

  fhw;W> kiotPo;r;rp Mfpatw;iwf; fl;Lg;gLj;j Kbjy;

1. ,aw;ifahd fhw;W}l;Ljy; - Natural ventilation

 ,y;yj;jpDs; rpiwg;gl;Ls;s ntg;gf;fhw;wpid gbg;gbahf mfw;wp ntspapYs;s Fspuhd tspapid 

 ,y;yj;jpDs; mDkjpg;gjd; %yk; ntg;gepiyia Fiwj;Jf; nfhs;tJ ,jd; mbg;gil Nehf;fkhFk;.

 ,q;F fhw;Nwhl;lj;ij Nkk;gLj;j gyfzp (ad;dy;) mikf;fg;gLk;. gyfzp CL G+r;rpfs; cl;nry;tij 

 jLf;f rpwpa tiyfspdhy; %lg;gLk;.

 ,q;F fhw;W}l;lg;gLk; nghOJ jsj;jpdJ gug;gsTf;F Vw;g gyfzpg; gug;gsT ,Uf;f Ntz;Lk;.

 cjh : 1. Fspuhd fhyepiy epyTk; gFjpfspy; - 10 %
   2. ntg;gkhd fhyepiy epyTk; gFjpfspy; - 40 %
 ,y;yj;jpDs; fhw;wpd; Ntfj;ij mjpfupf;f> fhw;W tPRk; jpirf;F nrq;Fj;jhf $iufis mikj;Jf; 

 nfhs;s Ntz;Lk;.
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2. kppd; tprpwpfs; %ykhd fhw;W}l;Ljy; - Forced air ventilation

 kpd;rf;jp %yk; ,aq;Fk kpd;tprpwpfs; %yk; fhw;Nwhl;lj;ij Nkk;gLj;Jk; KiwahFk;.

 ,jw;fhf ,y;yq;fspy; fhw;iw cs;spOf;Fk; cs;EioTfs;> ntspg;Nghf;fpfs; vd;gd ,y;yr; 

 Rtu;fspy; nghUj;jg;gLk;.

 1000 m2 nfhz;l ,y;yj;jpd; gug;gstpw;F> ,aw;if fhw;Nwhl;lj;ij tpl Nkyjpfkhf epkplnkhd;Wf;F 

 1000 rJu mb nraw;if fhw;Nwhl;lk; Njit. (4 - 6 kpd;tprpwpfs; Njit)

 ,jw;F 40 cm tpl;lk; nfhz;l 31 - 62 W jhiuAldhd HAF (Horizontally Aligned Fans) kpd;tprpwpfs; 
 10 m ,ilntspapy; nghUj;jg;gLk;.

3. Mtpg;gwg;gpd; %ykhd Fspu;j;Jjy; - Evaporative cooling

 1. tprpwp jLf;Fk; Kiw (Fan - pad)
 2. gdpg;Gfhu;g;Gf; Fspu;j;Jif Kiw (Fog cooling)

tprpwp jLf;Fk; Kiw (Fan - pad)

 ,k;Kiwapy; ,y;yj;jpdJ xU gFjpapy; jiuapypUe;J $iu tiu ePupy; eide;j nkj;ijfs; 

 epiyg;gLj;jg;gLk;.

 ,t;nkj;ijapy; fhzg;gLk; JisfspD}lhf ntspapypUe;J cyu;tsp nrd;W> nkj;ijapYs;s 

 ePiu Mtpahf;Ftjd; %yk; ntg;gepiy Fiwf;fg;gLk;.

 ,e;jf; fhw;Nwhl;lj;ij NkYk; tpupthf;fpf; nfhs;tjw;F ,y;yj;jpd; vjpu; gf;fr; Rtupy; tspia 

 ntspNaw;Wk; tprpwp (exhaust fans) nghUj;jg;gLk;. ,jD}L cyu;e;j tspahdJ ntspNaw;wg;gLk;.

 ,q;F rhuPug;gjd; 60 % f;F mjpfupg;gjdhy; ,jd; tpidj;jpwd; FiwAk;.

gdpg;Gfhu;g;Gf; Fspu;j;Jif Kiw (Fog - cooling)
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 ,k;Kiwapy; Neubahf cl;Gwr; #oypdJ <ug;gjdpdsT mjpfupf;fg;gLk;.

 ,jw;F ,y;yq;fspDs; nghUj;jg;gl;l gf;f Foha;fspD}L mjpf mKf;fj;jpd; fPo; nrYj;jg;gLk; 

 ePu;> Gfhu;g; gpwg;ghf;fp Clhf Mist (gdpg;Gfhu;) Mf tprpWtjd; (40 m  - 1000 ) %yk; ntg;gepiy 

 Fiwf;fg;gLk;.

 Gfhu; gpwg;ghf;fp 2 epkplq;fSf;F ,aq;fp> gpd;du; 15 epkpl ,ilNtisapy; kPz;Lk; ,af;fg;gLk;.

 Gfhu; gpwg;ghf;fpapd; jiyapDs; fopTfs; Nru;tij jLg;gjw;fhf tbfl;b nghUj;jg;gLk;.

 Gfhu; gpwg;ghf;fpfs; 10 m2 gug;gstpw;F xd;W vd;w tpfpjj;jpy; nghUj;jg;gLk;.

NtW Kiwfs;
 ,yq;ifapy; mikf;fg;gl;Ls;s MSif ,y;yq;fspd; %Lgilahff; fPo;r; rptg;Gf; fjpu;fis 

 cl;GftpLk; nghypjPd; jhs;fs; gad;gLj;jg;gLtjhy; ,f;fjpu;fs; mfr;#oypy; njwpg;giltjhy; 

 ntg;gj;jpdsT mjpfupf;Fk;.

 ,jdhy; fPo;r;rptg;Gf; fjpu;fis njwpf;fr; nra;Ak; tpNrl nghypjPd; jhs;fisNah my;yJ nghypjPd; 

 jhs;fspd; kPJ gad;gLj;jg;gLk; tpNrl njwpf;fr; nra;Ak; jpiufisNah gad;gLj;jpf; nfhs;syhk;.

 ,jw;fhf Aluminet (foylon) vDk; tpNrl jpiu gad;gLj;jg;gLk;. Mdhy; ,J tpiy $baJk;> xsp 

 CLUtiy Fiwf;ff;$baJ my;yJ jLf;f $baJ.

 ,jw;Fg; gjpyhf ,ul;ilj; jLf;Ffisg; Double cladding gad;gLj;JtJ rpwg;ghdjhFk;.
 ,q;F MSif ,y;yj;jpdJ $iuapd; kPjhf 20 - 30 cm ,ilntspapy; mNj khjpupahd gpwpnjhU 

 jLf;Fg; gad;gLj;jg;gLk;.

 Nkw;Gwkhd jLf;fpD}lhfg; GFk; fPo;r; rptg;Gf; fjpu;fs; kw;iwa jLf;fpid CLUtkhl;lh. ,jdhy; 

 cl;Gwkhd tspj;jpzpT ntg;gkilahJ.
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19.30 - kz;z;pd;wpa gapu;r;nra;if Kiwfs; (kz;zw;w tsu;g;Gf;fs;) Soilless Culture

 epiwthd Kiwapy; Nghrizg; gjhu;j;jq;fisf; nfhz;l nfhs;fyd;fspy; gapu;fs; tsu;g;Gr; 

 nra;jy; kz;zw;w tsu;g;G Kiwfs; vdg;gLk;.

 ghJfhf;fg;gl;l ,y;yq;fspDs; kz;zpNyh my;yJ kz; ,d;wpNah Nkw;nfhs;sg;gLk; gapu;r;  

 nra;ifahFk;. kz;zpd;wpa gapu;r;nra;ifapy; kz; my;yhj gpw jpz;k my;yJ jput Clfq;fs; 

 gad;gLj;jg;gLk;.

kz;zpd;wpa gapu;r;nra;ifapd; Kf;fpaj;Jtk;
 ghupa gapu;nra; epyk; Njitg;gLitjpy;iyahifahy; tPl;Lj;Njhl;l nra;iff;Fk;. efu;g;Gw gapu; tsu;g;Gf;Fk; 

 nghUj;jkhdjhf ,Uj;jy;.

 epyk; gz;gLj;jy;> fisfl;ly; Nghd;w njhopyhsu;; clYiog;G mjpfstpy; Njitg;gLk; fUkq;fs; ,y;yhik.

 kz; fhuzkhf Vw;gLk; Neha;fs; ,opthjy;.

 ve;jnthU fhyepiy epge;jidapYk; Nkw;nfhs;s Kbjy;.

 gPilfs; Fiwthifahy;> ,urhadg; gPil ehrpdpg; gad;ghL Fiwtjhy; #oy; khriljy; ,opthjy;.

 gpujp$ykhd kz; epge;jidfis jtpu;j;Jf; nfhs;syhk;. (ctu;> mkpyj;jd;ik> Fe eQ;rhjy; 

 jiufis gad;gLj;jyhk;.)

 ePu; kw;Wk; Nghrizg; nghUs;fsJ tpepNahfk; kpf El;gkhd Kiwapy; Nkw;nfhs;sg;gLtjhy; 

 gapupd; tpisr;rYk; juKk; Nkk;gLk;.

kz;zw;w gapu;r;nra;if Kiwfs;
gapu;r;nra;if Nkw;nfhs;sg;gLk; nfhs;fyd;> gad;gLj;jg;gLk; Clfk;> Nghriz toq;fg;gLk; Kiw vd;gtw;Wf;F 

Vw;g kz;zw;w tsu;g;G Kiwfs; gpd;tUkhW tifg;gLj;jg;gl;Ls;sJ.

01. kz;zpd;wpa jpz;k Clfj;jpyhd tsu;g;G

02. kz;zpd;wpa ePu;ka Clfj;jpyhd tsu;g;G

kz;zw;w jput Clfj;jpyhd tsu;g;G
Nghrizf; fiurypyhd tsu;g;G gpujhdkhf ,uz;L tifg;gLk;.

 Nghrizf; fiury; Rw;Nwhl;l Kiw   Nghrizf; fiury; Rw;Nwhl;lkw;w Kiw

Nghrizf; fiury; Rw;Nwhl;l Kiw
,q;F gad;gLj;jg;gLk; Nghriz Clff; fiury; Rw;wpNahLk;. ,J NkYk; ,uz;L tiffshfg; gpupf;fg;gLk;.

  Moq; Fiwthd Nghrizf; fiury; glyj; njhopDl;gk; (Nutrient film technique - NFT)
  Mo; Nghriz Xl;lj; njhopDl;gk; (Deep flow technique - DFT)

Moq;Fiwthd Nghrizf; fiury; glyj; njhopDl;g Kiw (Nutrient film technique - NFT)
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Kf;Nfhz tbtpy; tisj;Jj; jahu;nra;ag;gl;l fl;likg;G ,jw;nfdg; gad;gLj;jg;gLk;. Nghrizg; gjhu;j;jk; 

 Moq;Fiwe;j nkd; rha;T nfhz;l fhdpD}lhf (Shallow gully) njhlu;r;rpahf ,aq;Fk; epiyapy; fhzg;gLk; 

 njhopDl;g KiwahFk;.

tisAe; jfTila PVC, Polycarbonate, fibre glass film Nghd;wit gad;gLj;jg;gLfpd;wd.

gapu;r; nra;iff; Fohia / rhiy mikf;Fk; tpjk;

 gapu;r;nra;if Clfj;jpy; my;yJ rhbfspy; ehl;ba ehw;Wf;fis Fohapy; / rhypy; ,Ljy;
 Nghriz Clfj;ij rpW rha;tpd; topNa nky;ypa glykhf Fohapd; / rhypd; Clhf topj;Njhlr; nra;jy;

 Fohapd; / rhypd; me;jj;jpy; nghUj;jg;gl;Ls;s mKf;fj;jpd; fPo; ,aq;Fk; gk;gp %yk; kPz;Lk; Rw;wpNahlg;gLk; 

 tpjj;jpy; mikf;fg;gl;Ls;sJ.

 Nghrizg; gjhu;j;jk; Fwpg;gpl;l fhy,ilntspapy; kPz;Lk; epug;gg;gl Ntz;Lk;.

NFT tsu;g;Gf; Fohapd; mbg;gil jpl;lg;glk;               NFT tsu;g;Gf; Fohapd; FWf;F ntl;LKfk;
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Mo; Nghrizf; fiurw; gha;r;ry; El;gKiw (Deep flow technique - DFT) 

 gk;gp

 Nghrizf; fiurw; fsQ;rpaj; njhl;b

 ntspNaWk; Nghrizf; fiury; kPz;Lk; njhl;bf;Fr; nry;Yk; Foha;

 100 kpy;ypkPw;wu; (100mm) tpl;lKs;s ntz;zpw gPtPrP (PVC) Foha; / Foha;fs;
 Nghrizf; fiury; tpepNahfr; rpW Foha;fs;

 gapu;r;nra;iff; Fohahf> Mokhf mikf;fg;gl;l rhy; gad;gLj;jg;gLjy;

 gapUf;Fg; nghUj;jkhd ,ilntsp mikAkhW> Fohapd; Nkw;gFjpapy; Jisfs; mikf;fg;gl;bUj;jy;

 jpz;k Clfk; epug;gg;gl;l tiyr;rhbfspy; ehl;ba ehw;Wf;fisg; gapu;r;nra;iff; Fohapd; Nkw;g; gFjpapy; ;  

 mikj;j Jisfspd; topNa Nghrizf; fiurypDs; mkpoj;jp itj;jy;.

 100 kpy;yp kPw;wu; tpl;lKs;s gapu;r;nra;iff; Fohapd; ghjpasT epuk;gpa epiyapy; Nghrizf; fiuriyg; 

 gha;e;Njhlr; nra;jy;

 Fohapd; topNa ghAk; Nghrizf; fiury;> mf;Fohapd; me;jj;jpy; ,izf;fg;gl;ls;s njhl;bapy; Nru;j;jy;

 mKf;fg; gk;gpapd; %yk; kPz;Lk; Nghrizf; fiuriy kPs;Row;rpg;gLj;Jjy;

 PVC Foha;fisj; jdpg;gilahfNth gy jl;Lf;fisf; nfhz;ljhf tisnesp (Zig Zag) KiwapNyh 

 mikj;jy;
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Rw;wpNahlhj Clff; fiurypy; Nkw;nfhs;sg;gLk; tsu;g;G (Non Circulation Solution Culture)
,J gpujhdkhf %d;W tifg;gLk;.

 Ntu; mkpOk; njhopDl;gk; Root Dipping Technique
 kpjit tsu;g;G njhopDl;gk; Floating Culture
 kapu;j;Jis cwpQ;ry; tsu;g;Gj; njhopDl;gk; Capillary Action Culture

Ntu; mkpOk; njhopDl;gk;

 %b nfhz;l ];iuuNghk; ngl;b / gpshj;jpf;Fg; ngl;b kw;Wk; xl;Lg;gyifg; ngl;b / %b nfhz;l nfhs;fyd; 

 Mfpad ,jw;Fr; rpwe;jdthFk;. (cNyhfky;yhjit)

 nfhs;fydpd; Mok; 28 - 30 cm Mf ,Uf;f Ntz;Lk;.

 ];iuuNghk; ngl;biag; gad;gLj;Jtnjdpd; cl;Gwj;jpy; OOf;f Fiwe;jJ 0.15 mm  jbg;Gf; nfhz;l fWg;Gepwg; 

 nghypj;jPd; tpupf;fg;gl;L mjd; tpspk;Gfs; Nky; nfhz;Ltug;gl;L nrNyhNlg; %yk; xl;Lg;gly; Ntz;Lk;.

 Nghrizf; fiury; ngl;bapd; 2/3 gFjpf;F epug;gg;gl Ntz;Lk;.

 ehw;Wf;fis eLtjw;F gpshj;jpf;F fpz;zq;fs;> my;yJ tiyf; fpz;zq;fs; rpwe;jdthFk;. me;j 

 fpz;zq;fspd; gf;fq;fspYk; mbapYk; Jisfis ,l;Lf; nfhs;sy; Ntz;Lk;.

 rpwpa Jisfs; nfhz;l ieNyhd; tiy fpz;zj;jpd; mbg;gFjpf;F ,lg;gly; Ntz;Lk;.

 jpz;k Clfj;jpdhy; rhb epug;gg;gl;L ehw;Wf;fs; ehl;lg;gl Ntz;Lk;.

 njupT nra;g;gl;l ghj;jpuj;jpd; %bapy; ehw;Wf;fs; nfhz;l rhbfis itg;gjw;nfd nghUj;jkhd Jisfs; 

 ,lg;gl Ntz;Lk;. ghj;jpuj;jpDs; fhw;Nwhl;lk; Vw;gLtjw;fhfTk; Clf fiuriy kPsTk; epug;Gtjw;fhTk; 

 ngl;bapd; %bapy; rpwpa Jisnahd;W ,lg;glNtz;Lk;.

 %bapy; ,lg;gl;l Jisfspy; ehw;Wf;fs; nfhz;l rhbfis itf;fTk;.

 mtw;wpd; mbg;gFjp Nghriz Clfj;jpy; 2 - 3 cm mkpo;e;j epiyapy; cs;sthW ,Uj;jy; Ntz;Lk;. 

 (Ntu;j;njhFjpapd; 2/3 gq;F Nkw;gFjp tspAld; njhLifAWkhWk; 1/3 gFjp Nghrizf; fiurYld; 

 njhLifAWkhWk; itj;jy; gpuNahrdkhdJ)

 ,jid MSif #oy; epge;jidfspd; fPo; itj;jy; Ntz;Lk;.
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 gapu;fs; tsu;r;rpailAk;NghJ fiurypd; kpd; flj;Jjpwd;> pH ngWkhdk; Mfpad mstplg;gl;L mit 

 rPu;nra;ag;gl Ntz;Lk;.

kpjit tsu;g;Gj; njhopDl;gk;

,jw;F Kd;du; Fwpg;gpl;lJ Nghd;W 10 cm Moq;nfhz;l fWg;Gepwg; nghypj;jPd; ,lg;gl;l ];iuuNghk; ngl;b 

gad;gLj;jg;gLk;. Nghrizf; fiury; ,lg;gl;l ngl;bapy; kpjf;fjf;f ];iuuNghk; jl;by; my;yJ NtW Vjhtnjhd;wpy; 

,lg;gl;l ehw;Wfs; itf;fg;gl;L fiurypd; kPJ kpje;J nry;y mDkjpf;fg;gLk;. nraw;ifahf ,J fhw;Wl;lg;gLk;.

kapu;j;Jis mfj;JwpQ;ry; tsu;g;Gj; njhopDl;gk;

,jw;nfd mbapy; Jisfs; nfhz;l gy;NtW mstpdjhd rhbfs;  gad;gLj;jg;gLk;. jpz;k Clfk; epug;gg;gl;l 

me;j rhbfs; Nghrizf; fiury; ,lg;gl;l Mok; Fiwthd ghj;jpuj;jpy; ,l;L itf;fg;gLk;. ,q;F gapu;r;nra;if 

Clfkhf Jk;Gr; Nrhw;Wld; kzy; my;yJ fw;W}s; fye;J gad;gLj;jg;gLk;. ,jdhy; ePu;tbg;G kw;Wk; fhw;W}l;lk; 

Mfpad rpwg;ghfg; Ngzg;gLk;. Nghrizf; fiury; nfhz;l ghj;jpuj;jpy; cs;s fiurypd; kl;lk; FiwtilAk;NghJ 

kPz;Lk; mJ epug;gg;gl Ntz;Lk;. ,e;j Kiw mjpf ngWkjp nfhz;l jhtuq;fs;> myq;fhuj; jhtuq;fs; Mfpatw;iw 

tPl;L kl;lj;jpy; tsu;f;fg; gad;gLj;jg;gLj;jg;gLk;.

jpz;k Clf tsu;g;G Kiwfs;
1. nfhs;fyd;fSs; tsu;g;ig Nkw;nfhs;sy; (Coir bag or grow bag culture)
2. cau;ghj;jp tsu;g;Gfs; (Trench / Raised bed culture)
3. tbfhy; nfhz;l Kiw (Drain system)
4. fhw;W tsu;g;G Kiw (Aero ponics)
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1. nfhs;fyd;fSs; tsu;g;ig Nkw;nfhs;sy; (Coir bag or grow bag culture)

 ,k;Kiwapy; epug;gg;gl;L fpilahfj; J}f;fg;gl;l / FWf;fhf mLf;fg;gl;l nghypjPd; igfSs; gapu;fs; tsu;f;fg;gLk;.

 100 x 20 cm msT nfhz;l cl;Gwkhff; fWg;Gk;> ntspg;Gwkhf nts;is epwKk; nfhz;l nghypjPd; gad;gLj;jg;gLk;.

 ,t;nghypjPdpy; Jk;Gr;NrhW epug;gg;gl;bUf;Fk;. ,t;nfhs;fyd; 3 - 5 gapu;fSf;Fg; NghJkhdJ.

 ,q;F Rw;Nwhl;l Kiwapy;> Nghrizf; fiury; JspKiwapy; Nru;f;fg;gLk;. Jk;Gr;NrhW topNa xb topAk; 

 Nghrizf; fiury; kPz;Lk; gad;gLj;jg;gLk;.

 ,q;F gy;NtW tsu;g;G+lfq;fs; gad;gLj;jg;gLfpd;wd. mitahtd.

 1. ghiwehu; tsu;g;G (Rockwool culture)
 2. fz;zhbehu; tsu;g;G (Glasswool culture)
 3. NtkpfpAyapl; tsu;g;G (Veimiculite culture)
 4. Kw;wh epyf;fup nfhs;fyd; tsu;g;G Kiw (Peat bag culture)
 5. kzy; tsu;g;G Kiw (Sand culture)
 6. ruisf;fy;  Clf tsu;g;G Kiw (Tuffor Pumic Culture)
 jpz;k Clfk; nrq;fy;Fw;wp Nghd;w Njhw;wj;ijf; nfhz;lJ. ,J block vdg;gLk;.

2. cau;ghj;jp tsu;g;G Kiw (Trench / Rasied bed culture)

 cau;ghj;jpfs; fhd;fspy; tsu;g;G+lfj;ij epug;gp gapuplg;gLk;.

 Nghrizf; fiury; Jspj;Jspahf / tprpwy; Kiwapy; tpepNahfpf;fg;gLk;.

3. fhw;W tsu;g;G Kiw (Aeroponics)

 nfhs;fyd; fhw;Wf;Fupajhf Mjhuk; xd;wpd; %yk; nghUj;jg;gLk; Nghrizf;fiury; Ntupw;Fk; ,iyfSf;Fk; 

 tprpwg;gLk;.
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19.40 -ePu; tsu;g;Gf;fSk;> jpz;k Clfq;fspyhd tsu;g;Gf;fSk; 

jput tsu;g;G Kiwfs;
 nu[pNghk; / gpshj;jpf;F nfhs;fyd; / %lg;gl;l epiyapyhd fhy;tha; gad;gLj;jg;gLk;.

 1 -2 thuq;fSf;F xU jlit Nghriz Clfk; tpepNahfpf;fg;gLk;.

 ehshe;j pH ngWkhdk;> EC ngWkhdk;> ePu;kl;lk; vd;gd guprPypf;fg;gl;L jpUj;jg;gLk;.
 jput Clfj;jpy; jhtuj;ij epiyg;gLj;Jtjw;F nfhs;fyd; %bapy; ,lg;gl;l Jisfspy; jhtuq;fis 

 epiyg;gLj;jp mijr;#O ,wg;gu; fye;j gQ;ir nrUfptpl Ntz;Lk;.

guhkupg;Gr; nraw;ghLfs;
 JspKiwapy; Nghriz Clfk; toq;Fk;NghJ> CLGFe;J tbAk; jputj;ij Nrfupj;J kPz;Lk; 

 gad;gLj;Jtjpy;iy. ,jdhy; pH, EC fdtsT kPz;Lk; jpUj;jg;gLtjpy;iy.

 Rw;wpNahLk; kw;Wk; Rw;wpNahlhj Nghrizf; fiury;  tsu;g;G Kiwfspy;> ehshe;j ePu;j;Njitia XNu 

 re;ju;g;gj;jpy; tpepNahfpj;J 1 - 2 thuq;fspd; gpd; vQ;Rk; jputj;jpd; pH, EC fiury; kl;lk; vd;gd kjpg;gPl;L 
 jpUj;jg;gLk;.

1. Nghrizf; fiury; jahupj;jy;

 jha;f;fiury; (Stock solution) jahupj;jy;
 jha;f;fiuriy Ijhf;fy;

jha;f;fiury; (Stock solution) jahupj;jy;
Nghriz Clff; fiury; %ykhf jhtuq;fSf;Fj; Njitahd kh%yfq;fSk; Ez;%yfq;fSk; fpilf;fg;ngWk;. 

,yq;ifapy; mjpfstpy; gad;gLj;jg;gLk; J}s;tbtf; fyitahd my;Ngu;l; fyitia rw;ijapy; tpiyf;F 

thq;ff; $bajhf cs;sJ. ,J ,uz;L tpjq;fspy; re;ijapy; cs;sJ.

01.  fy;rpak; radikl;il xU nghjpapYk; Vida grisfs; midj;Jk; NtW nghjpapYk; milf;fg;gl;l 

  ,uz;L fpNyh vil nfhz;l nghjpfs;

02.  vy;yh Nghrizg; gjhu;j;jq;fSk; xd;whff; fye;j epiyapYs;s nghjpfs; ,J ,uz;L fpNyh vil 

  nfhz;l nghjpfshf kl;Lkd;wp rpW nghjpfshfTk; milf;fg;gl;L tpw;gid nra;ag;gLfpwJ.

,uz;L nghjpfshf ,l;L itf;fg;gl;Ls;s nghjpapYs;s fy;rpak; radikl;ilf; nfhz;l nghjpiaj; jdpahfTk; 

Vida grisfs; nfhz;l nghjpiaj; jdpahfTk; KiwNa 25 yPl;lu; nfhs;ssTila ghj;jpuj;jpy; fiuj;Jf; 

nfhs;sTk;. ,t;thW jahupf;fg;gl;l fiury; jha;f;fiury; vdg;gLk;. 

nrbfspd; tsu;r;rpep;iyf;Nfw;g jha;f;fiurypy; Njitahd msitg; ngw;W Rj;jkhd ePupy; fye;J nrbfSf;F 

gpuNahfpf;Fk; Nghrizf; fiuriyj; jahupj;Jf; nfhs;syhk;. ,uz;L nghjpfSk; jdpj;jdpahf cs;s re;ju;g;gj;jpy; 

,uz;L jha;f;fiury;fSk; jdpj;jdpahf jahupf;fg;gLk;.

jha;f;fiuriy Ijhf;fy;

 tsu;r;rp epiy  jha;f;fiury; - 1 jha;f;fiury; - 2 Njitahd ePupd; msT

 01. ehw;Wepiy   1/2 yPw;wu;  1/2 yPw;wu; 39 yPw;wu;

 02. tsu;r;rp epiy  1 yPw;wu;  1 yPw;wu;  38 yPw;wu;

 03. G+f;Fk; epiy   2 yPw;wu;  2 yPw;wu;  36 yPw;wu;

 04. mWtil epiy  2 1/2 yPw;wu; 2 1/2 yPw;wu; 35 yPw;wu;

vy;yhg; grisfisAk; XNu nghjpapy; nfhz;l fyitahapd; XNu jha;f;fiury; jahupf;fg;gLk;. mt;thwhd 

fyitia 1 : 50  mstpy; fiuj;J Clff;; fiury; jahupf;fg;gLk;.

 tsu;r;rp epiy   jha;f;fiury;   Njitahd ePupd; msT

 01. ehw;Wepiy    1 yPw;wu;   39 yPw;wu;

 02. tsu;r;rp epiy   2 yPw;wu;   38 yPw;wu;

 03. G+f;Fk; epiy    4 yPw;wu;   36 yPw;wu;

 04. mWtil epiy   5 yPw;wu;   35 yPw;wu;
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2. pH ngWkhdk;
 pH ngWkhdk; 5.5 - 6.5 vd;w tPr;rpy; ,Uf;f Ntz;Lk;.

 pH ngWkhdk; FiwAk;NghJ> 0.1 N NH
4
OH / NaOH  fiuriy Nru;j;J cupa tPr;Rf;F rup nra;J nfhs;s 

 Ntz;Lk;.

 pH  ngWkhdk; mjpfupf;Fk; NghJ> 0.2 - 0.5 N, H
3
PO

4 
(ngh];Nghupf;fkpyk;) fiuriyg; gad;gLj;jp Nghrizf; 

 fiurypd; pH  rup nra;J nfhs;syhk;.

3. EC ngWkhdk;
 Nghrizf; fiurypd; kpd;flj;jhW 1.5 - 2.5 ds/m  tPr;rpy; ,Uf;f Ntz;Lk;.

 Nghrizf; fiurypd; EC ngWkhdk; Fiwe;jhy; /  Nghrizg; gjhu;j;jq;fspd; msT Fiwe;jhy; 10 - 20 g 
 fiuriy 1 l  ePupy; fiuj;J> kPz;Lk; EC I rup nra;a Ntz;Lk;.

 gapupd; kpifahd ePupdJ Efu;T fhuzkhff; fiurypdJ EC   mjpfupf;Fkhapd;> ePu; Nru;j;J> Nghrizf; fiury; 

 Nru;j;J EC I rup nra;a Ntz;Lk;.

4. fhw;W}l;ly;
 Nghrizf; fiurypdJ fhw;W}l;lk; rpwg;ghdjhf ,Uf;f Ntz;Lk;.

 nghwpKiwf;Fupa tifapy; fyf;fpf; nfhs;Sjy; / nraw;ifahd Kiwapy; fhw;Wf;Fkpo;fisr; nrYj;j 

 Ntz;Lk;.

jpz;k Clf tsu;g;G
 Nghrizg; gjhu;j;jk; eQ;rhjy; cUthjiy jtpu;j;Jf; nfhs;tjw;F 1 - 2 khjj;jpw;F xU jlit gapupdJ 

 ehshe;j ePu; Njitapidg; Nghy; 4 - 5 klq;F ePupid nrYj;jp fOtpafw;wpf; nfhs;s Ntz;Lk;.

 jpz;k Clf gapu;r;nra;ifg; Nghfk; Kbtile;j gpd;du;> jpz;k Clfj;jpd; Jzpf;ifg; gUkd; gupNrhjpf;fg;gl 

 Ntz;Lk;. mupjl;by; mupg;gjd; %yk; Jzpf;iffspd; gUkd; rPu;nra;ag;gLk; / Gjpa jpz;k Clfk; Nru;f;fg;gLk;.

jpz;k tsu;g;gpw;F gad;gLj;jg;gLk; gy;NtW Clfq;fs; (Type of aggregates)
 ,aw;ifahd mNrjdg; nghUs;fs; - c - k; : kzy; (Sand)> ruisf;fy; (Tuff / Pumice)
 ,aw;ifahd Nrjdg; nghUs;fs; - c - k; : kuj;J}s;> Jk;Gj;J}s;> njd;de;Jk;G> Kw;wh epyf;fup (Peat)
 nraw;ifahd mNrjdg; nghUs;fs;- c - k; : ghiwehu; (Rockwool)> Ntu;kpfpA+iyw;W (Vermiculite)> 
            fz;zhb ehu; (Glass wool)
 nraw;ifahd Nrjdg;nghUs;fs; - c - k; : nghypitdy; FNshiul;L> nghypjPd;> nghypv];uu;> nghypfhgNdw;

         

tsu;g;G+lq;fspd; ,ay;Gfs;
1. ePiug; gw;wp itj;jpUf;Fk; ,ay;Gfs;

2. fhw;Wl;lg;gLkpay;G

3. Jzpf;iffsJ gUkDk; tbtq;fSk;

4. Nghrizg; gjhu;j;jq;fisj; Njf;fpf; nfhs;Sk; ,ay;G

5. Ez;zq;fpdJ njhw;Wf;fisf; nfhz;buhik

6. Nghrizg; nghUs;fisf; nfhz;bUj;jy;

7. capupdtpaYf;Fupa Kiwapy; gpupe;jopAkhw;wy;

8. mkpyfhu ,ay;Gfis rPuhf;fpf; nfhs;Sk; jhq;fy;jd;ik

jpz;k Clfq;fis fpUkpaopj;jy;
jpz;k Clfk; Kjypy; ed;F fOtpr; Rj;jk; nra;ag;gLk;. gpd;du; ngsjpf> ,urhad gupfupg;G Kiwfs; %yk; 

 njhw;WePf;fg;gLk;.

ngsjpf gupfupg;G - Clfj;jpy; 15 - 20 epkplq;fs; tiu nfhjpePuhtpiar; nrYj;jp Clfk; njhw;WePf;fg;gLk;.

gPg;ghitg; gad;gLj;jp nfhjpePuhtp %yk; njhw;WePf;fy; - NkYk;> nfhjpePu; ,ly; %yKk; gupfupg;ig Nkw;nfhs;syhk;. 

 fis tpj;Jfis ,wf;fr; nra;a 600C  ntg;gepiy 30 epkplk; toq;fg;gl Ntz;Lk;. 

#upa ntg;gg; gupfupg;G - Vwj;jho 10 - 15 nrd;upkPw;wu; caukhf jpz;k Clfg;gilia CLfhl;Lk; nghypj;jPd; 

 jhspdhy; %b> ,uz;L thu fhyk; nta;apy; glr;nra;jy;

 ,urhad gupfupg;G - gq;fR ehrpdpj;J}s;> G+r;rp ehrpdp Nru;j;Jf; fyj;jy;

 NaHClO
3 
(Nrhbak; i`g;Nghf;FNuhuw;W) Nghd;w xU ,urhadg; nghUis 4 - 8 mg/kg tpfpjj;jpy; fye;J 6 - 10 

 kzpj;jpahyq;fspd; gpd;du; fOTjy;. (kzYf;fhf)
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19.50 - ghJfhg;Gf; fl;likg;Gf;fspy; Rfhjhukhd epiyikfisg; Ngzy;

kz;zpd;wpa gapu;r;nra;ifahdJ tpiy cau;thd cs;sPlfisg; gad;gLj;jpr; nra;Ak; xU eltbf;ifahifahy; 

gPilj;jhf;fq;fs; %yk; mjd; ,yhgfukhd jd;ik ngupJk; Fiwtilayhk; ,jdhy; kidapDs; Rfhjhuj;ij 

NgzptUjy; mtrpakhFk;.

ghJfhf;fg;gl;l kidapDs; Rfhjug; ghJfhg;ig cWjpg;gLj;Jtjw;Fupa cj;jpfs;
 Neha;f;fhuzpfs; / gPilfs; kidapDs; GFtijj; jtpu;j;jy;

 Neha;f;fhuzpfs; / kidapDs; gPilfs; guTtijj; jtpu;j;jy;

 Neha; / gPilf; fl;Lg;ghl;L cj;jpfisg; gad;gLj;Jjy;

Neha;f; fhuzpfs; kw;Wk; gPilfsJ tho;f;if tl;lg;gUtq;fs; ,y;yq;fSs; njhw;Wtijj; 

jtpu;j;Jf; nfhs;sy;.
01. jpUj;jkhd jpl;lkply; kw;Wk; ePu;khdpg;G Kiwfs;

  ghJfhg;G ,y;yj;jpd; %LnghUshf kpfr;rpwpa Jisnfhz;l tiyfs;> gpshj;jpf;Ffs;> fz;zhb 

  Nghd;wtw;iw gad;gLj;jy;.

  G+r;rpfis vjpu;f;Fk; jd;ikAila tiyfis gad;gLj;Jjy;.

  gyfzpfs;> [d;dy;fSf;F G+r;rpj; jil tiyfshy; glyply;.

  kpd;tprpwpfs; gad;gLj;Jk;NghJ> mtw;wpd; Eiothapy;fis G+r;rpj;jilapy;G nfhz;l tiyapdhy; %Ljy;.

  ghJfhg;G ,y;yq;fspd; fjtpD}lhf gPilfs; cs;Eiotijj; jLg;gjw;fhf> fjTfs; jpwe;J %Lk; 

  vz;zpf;ifia ,opthf;fy;.

  fhw;Nwhl;lj;Jld; gPilfs; GFtijj; jtpu;g;gjw;fhff; fz;zpf; fjT (Trap door) mikj;jy;> mRj;jkhd 

  ghjq;fs; fhuzkhf kidapDs; gPilfs; GFtijj; jtpu;g;gjw;fhfg; ghjq;fOtpiag; (foot bath)   
  gad;gLj;jy;.
  EioAk;NghOJ KjyhtJ fjitj; jpwe;J Eioe;J nfhz;l gpd;du; mjid milj;J tpl Ntz;Lk;. 

  cs;Eiogtu; ,uz;lhtJ fjitj; jpwe;J cs; Eioa Ntz;Lk;.

  fjT jpwe;J nfhs;Sk;NghJ> ,aq;fpf; nfhs;Sk; kpd;tprpwpapdpd;W ntspg;gLk; tspj;jhiu ntspapypUe;J 

  fhw;W cl;GFtijj; jLf;Fk;. (,jdhy; Njitaw;w nghUl;fs; cs;Eiotij jLf;Fk;)

02. Ntiyahl;fs; kw;Wk; cgfuzq;fs; thapyhd njhw;wf;fs; Vw;gLtijj; jLj;jy;

  Ntiyahl;fs; fhy; iffisf; fOtpf; nfhs;Sjy;.

  Copau;fs; rPUilfisg; gad;gLj;Jjy;

  Ez;Zapu;f;nfhy;ypj; jd;ikAs;s rtu;f;fhu ePiug; gad;gLj;jpf; Fspj;j gpd;du; ehspd; Ntiyfisj; 

  njhlq;Fjy;

  fj;jupj;jy;> ntl;Lf; fUtpfis Ez;Zapu;f;nfhy;ypf; fiurypy; mkpo;j;jpa gpd;du; gad;gLj;Jjy;

03. Nghriz Clfj;jpD}lhf njhw;Wjy;

  ePu;> Jk;Gr;NrhW> kuj;J}s;> kzy; Nghd;wtw;wpD}lhf Neha;> gPilfs; gutyhk;.

  gupfupf;fg;glhj tpj;Jf;fs;> eLifg; nghUs;fSf;Flhf njhw;Wjy; Vw;gLk;.

 fpUkpaopj;jy;

 01. tpj;Jfs; - gq;fRehrpdpapy; mkpo;j;jy;> gq;fRehrpdpia jlTjy;. c - k; : fg;uhd;

 02. ghJfhg;G fl;likg;Gf;fs; - 1. J}gkhf;fy; - CH
3
Br,  lNahNkl;

     2. 1 - 2 ehl;fSf;F ed;F #upaxsp gl tpLjy;

     3. fpUkpehrpdp tprpWjy;

 03. eLifg; nghUs; / eLif Clfk;

     1. ePuhtp gupfupg;G

     2. #upa ntg;g gupfuzk; - 10 - 12 mm jbg;Gila xspA+LGftpLkpay;Gila 
       nghypjPdpdhy; 2 thuk; %Ljy;.

     3. NaHClO
3 
(Nrhbak; i`g;Nghf;FNuhuw;W)I 4 -.8 mg/kg tpfpjj;jpy; fye;J 8 - 10 

       kzpj;jpahyq;fspd; gpd;du; fOtp mfw;Wjy;.

 04.  1. NaHClO
3 
I 2.4  mg/kg vd;w tpfpjj;jpy; fyj;jy;.

  2. gbjy; njhl;bapy; (Setling tank) 10 - 12 kzpj;jpahyq;fSf;Fj; Njf;fp itj;Jg; gba tply;. 

  3. Ez;tbfl;bj; njhFjpapD}lhfr; nrYj;Jjy;.
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04. Neha;> G+r;rp Nrjq;fisf; fl;Lg;gLj;jy;

  ghJfhg;G ,y;yj;jpDs; guhkupf;fg;gLk; epge;jidfs; fhuzkhf Neha;> G+r;rpfs; jhf;fKk; mjpfupf;fyhk;. 

  G+r;rpfs; ngUf fhuzk; ,aw;if vjpupfs; ,y;yhikahFk;.

 Neha;> G+r;rp gPilfis ,opthf;Fk; Kiwfs;

 1. ,jw;F njhlu;r;rpahd gupNrhjid %yk; njhw;Wjy; Vw;gl;l jhtug; ghfq;fs; / G+r;rp gPilfis mfw;wpf; 

  nfhs;s Ntz;Lk;.

 2.  xl;bg;gpbf;Fk;  nghwpfs;> ePu;g;nghwpfs;> kpd;nghwpfisg;  gad;gLj;jpAk;> gyfzpfis njhlu;r;rpahf  fz;fzpg;gjd; %yKk; ,tw;iw 

   mfw;wpf; nfhs;shk;.

 3. gr;ir ,y;yq;fspy; ,uT Neuj;jpy; fe;jf thAitr; gutr; nra;J gq;fRit mfw;wyhk;.

 4.  Nghf Kbtpy; ghJfhg;G ,y;yj;jpd; jiuiaAk; Rtu;fisAk;  Kmno
4
 / NaHocl

3 
I gad;gLj;jp J}a;ikahf;fpf; nfhs;s Ntz;Lk;.

 5.  xU Kiw gad;gLj;jpa Clfj;ij mfw;Wjy;> fpUkpaopj;jiyAk; Nkw;nfhs;syhk;.

 6. ghJfhg;G ,y;yq;fis 2 thu fhyj;Jf;F %ba epiyapy; itj;J> mjd; cl;Gw  ntg;gepiyia 600C f;F mjpfupj;J fpUkpaopf;fg;gLk;.

 Neha;  G+r;rpj;  jLg;G

  ,J Rfhjhu KiwapypUe;J NtWgl;l jhtug; ghJfhg;G KiwahFk;. ,J gpd;tUk; Kiwfspy; fl;Lg;gLj;jg;gLk;.

  1. vjpu;g;gpay;Gila tu;f;fq;fis gad;gLj;Jjy;.

  2. fpspuprPbah> Ntk;G> fhl;Lr; #upafhe;jpapd; jhtu ,iyr;rhWfis gad;gLj;jy; (gw;wPupah> gq;fR> rpwpa G+r;rp)

  3. ,iunfstp> xl;Lz;zpfisg; gad;gLj;jy;.

  4. Nkw;Fwpg;gpl;l Kiwfs; %yk; fl;Lg;gLj;j Kbahj NghJ> tsu;g;G+lfj;jpd; Clhf cau; mKf;fj;jpd; fPo; Fiwe;j nrwpTila G+r;rpehrpdp/ 
      gq;fRehrpdpiag;  gad;gLj;jyhk;

  

 G+r;rp nghwpfs;

 1. xl;bg;gpbf;Fk; G+r;rp nghUs; - fPwP];  / gprpd; G+rg;gl;lik (rpwpa G+r;rpfSf;F)

 2. epwj;jpw;F Vw;g gad;gLj;Jk; nghwpfs; (xl;bg; gpbf;Fk; gjhu;j;jk; G+rg;gl;l kQ;rs; / ePy epwk; nfhz;l nghypjPd; / gpshj;jpf;F gl;bfs;) G+r;rpfs; 

     ,tw;wpy; NkhJiff;f cl;gl;L fPNo cs;s ePu; ghj;jpuj;Jf;Fs; tPo;e;J ,wf;Fk;.

 3. kpd; nghwpfs; - ,tw;wpy; fhzg;gLk; xspfhYk; kpd; Fkpo;fs; G+r;rpfis ftu;e;J> NkhJz;L ,wf;Fk;.

tpNrl guhkupg;G Kiwfs;

01. Mjhuk; toq;fy;

  ghJfhg;G ,y;yq;fspDs; tsUk; ngUk;ghyhd gapu;fs; nebJau;e;J gytPdkhd jz;Lfisf; nfhz;l gytPdkhd jhtuq;fs; MFk;. 

  ,jdhy; ghJfhf;fg;gl;l kidfspy; gapuplg;gLk; rpy gapu; tiffSf;fhf Mjhuk;  (support)toq;Fjy; Ntz;Lk;.

  Fl kpsfha; (Bell Pepper), jf;fhsp> ryhJ> nff;fup Nghd;w jhtuq;fSf;F Mjhuk; toq;Fk; NghJ  Nkw;Gwkhf 2.4 - 2.7 kPw;wu; cauj;jpy; 

  mikj;Js;s fpil Mjhuf; fk;gpAld;> jhtuj; jz;bidg; gw;wpr;  Rw;wg;gl;l Mjhuk; ,Wf;fkhff; fl;lg;gLk;. myq;fhuj; jhtukhapd; 

  fhu;NdDf;F kl;Lk; Mjhuk; toq;f Ntz;Lk;.

02. fj;jupj;jYk; gapw;WjYk;

  ghJfhg;G gapu;r;nra;ifapy; fj;jupj;jYk; gapw;wtpj;jYk; jtpu;f;fg;gl Kbahj nraw;ghLfshFk;.

  xspj;njhFg;gpd; %yk; njhFf;fg;gl;l czit tpisr;rhf khw;wp Nrkpf;Fk; jhtug; ghfq;fs; jtpu;e;j Vida fhw;Wf;Fupa gFjpfs; 

  xOq;fhd Kiwapy; ntl;b mfw;wg;gLk;. ,jw;F ,ilf;fpil fj;jupj;jy; Nkw;nfhs;s Ntz;Lk;.

  gapu; tiff;Nfw;g fj;jupj;jYk; gapw;Wtpj;jYk; mtw;wpd; msTfSk; NtWgLk;. c - k; : jf;fhsp> nfj;jup> ryhJ jdp epuyhfg; 

  gapw;Wtpf;fg;gLk;. thuj;Jf;F xU jlitahtJ gf;f fpisfs; mfw;wg;gl Ntz;Lk;. (2 cm ePsk; tuKd; fj;jupf;fg;gl Ntz;Lk;)

 mWtilf;F 6 - 8 thuq;fSf;F Kd;du; KidaUk;igf;  fj;jupj;jy;.

  ryhJ> nff;fup Nghd;wtw;wpy; gf;ff; fpisfis mfw;wp fyd;fl;L topNa ,UGwKk; jz;L ePSk; tifapy;  gapw;Wtpj;jy;.

  Fl kpsfhapy; (Bell Pepper) xU gf;ff; fpisia khj;jpuk; tpl;L Vida vy;yhf; fpisfisAk; ePf;Fjy;. ,uz;lhk; %d;whq; fZ 

  tiuapy; G+ mUk;Gfis ePf;Fjy;

03. kfue;jr; Nru;f;if

  MSif ,y;yq;fspDs; fhw;Nwhl;lk; kpff;FiwT. ,jdhy; fhw;Nwhl;l %yk;> G+r;rpfs; %yk; eilngWk; kfue;jr; 

  Nru;f;if jilg;gLk;. (MSifapy;yq;fspd; jLg;Gfshy;)

   ,jw;fhf gpd;tUk; Kiwfspy;  nraw;ifahf kfue;jr; Nru;f;if nra;ag;gLfpd;wd.

  1. NjdPf;fs; %yk;

  2. J}upiffs; %yk;

  3. mjpu;Tz;lhf;fpfis (Vibrators) gad;gLj;Jjy; %yk;

  4. kpd; tprpwpfs; %yk; fhw;Nwhl;lj;ij Vw;gLj;Jjy; %yk;

  nraw;if Kiw kfue;jr; Nru;f;ifapd; gpujp$yq;fshtd

  1. mjpf Copau; Njit  2. fhy tpuak; 3. Fiwthd ntw;wpaspf;Fk; jd;ik

  4. kpd; tpuak;
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  ,yq;ifapy; rpwpastphd MSif ,y;y tsu;g;ghsu;fs; (jf;fhspr; nra;ifapy;) G+e;Jzu; 50 % kyu;e;j epiyapypUe;J 100 % kyu;e;j 

  epiytiu ehshe;jk; ifapdhy; 15 nrf;fd;fSf;F mirf;fpd;wdu;.

  kfue;j Nru;f;ifapd; ntw;wp jq;fpapUf;Fk;  fhuzpfs; gpd;tUkhW

  1. kfue;j kzpapdJ tho;jfT

  2. kfue;j kzpfsJ Kisj;jy;

  3. kfue;jf;Foha;fspdJ tsu;r;rp

  4. #y; tpj;Jf;fsJ tho;jfT

  5. xt;thik (Compatibility) 
  MSif ,y;yq;fspDs; gapu;fspd; kfue;jkzpfs;> #y; tpj;Jf;fsJ tho;jfT gpd;tUk; fhuzpfspy; jq;fpAs;sJ.

  1. rpwg;ghd ntg;gepiy tPr;R 18 - 300C
  2. rpwg;ghd ePu; tpepNahfk;

  3. rpwg;ghd Nghrizg; gjhu;j;jq;fspd; tpepNahfk;

  4. xsp fpilf;Fk; fhymsT

04. fha;fisAk;> goq;fisAk; Ijhf;Fjy;

  G+e;Jzu;fisNah G+f;fisNa fl;Lg;Lj;Jtjd; %yk; goq;fspd;  vz;zpf;ifia kl;Lg;gLj;jpf; nfhs;syyhk;.

  Ijhf;fypd; gpujhd Nehf;fkhf miktJ> goj;jpd; gUkd;> epwk;> Njhw;wk; Nghd;w tpisr;rypd; ,ay;Gfis Nkk;gLj;jpf; nfhs;tjhFk;.

  G+q;nfhg;nghd;wpy; cs;s G+f;fSs; Kjy; 4 - 5 G+f;fis kPjpahf tpl;L Kidapy; cs;s G+f;fs;  midj;ijAk; ePf;Fjy;.

  jhtuj;jpd;  mbg;gFjpapYk; ghu;f;f> Nkw;gFjpapy; cs;s G+q;nfhj;jpy; / fha;f;nfhj;jpYs;s vz;zpf;ifapy; xd;W 

  Fiwthf ,Uf;Fk;  tifapy;> Nkw;gFjpapy; cs;s G+q;nfhj;Jf;fspy; / fha;f; nfhj;Jf;fspy; Vidatw;iw ePf;Fjy;.

  G+e;J}zu; / fha;f; nfhj;Jf;fSf;F ,ilapyhd ,ilntspiag; NgZtjw;fhf mUfUNf cs;s G+e;J}zu;fis 

  Ijhf;fy;

  nff;fupapy; Ijhf;fk; Kf;fpakhdjhFk;.

  nff;fupapy; Ijhf;Ftjw;fhf gpujhd jz;by; xU fZtpil tpl;L xU fZtpilf;F xU fha; tPjKk; gpujhd gf;ff; 

  fpisfspy; xt;nthU fZtpilapYk; xU fha; tPjKk; kPjkhf ,Uf;FkhW fha;fis Ijhf;fy;> gpujhd jz;L 

  mz;zsthf 80 - 100 nrd;wp kPw;wu; cauj;ij mile;j gpd;dNu mjpy; KjyhtJ fha; tsu;r;rpaila ,lkspj;jy; 

  Ntz;Lk;. Nkw;gb cauj;jpd; fPo;g;gFjpapy; ,iyfs; 8 - 12 cm gUkd; nfhz;litahf ,Uf;f Ntz;Lk;.

 

Rook wool

Glass wool

Vermiculite


