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gzpg;ghsu; ehafk; mtu;fspd; nra;jp

2007 Mk; Mz;L eilKiwapypUe;j> cs;slf;fj;ij mbg;gilahff; nfhz;l ghltpjhdj;ij
etPdg;gLj;jp> Njrpa fy;tp epWtfk;> Muk;g> ,ilepiy fy;tpg; gug;Gfspd; vl;L tUl
Row;rp Kiwahd> Gjpa Njrpakl;l ghltpjhdj;jpd; Kjw;ghfj;jpid mwpKfg;gLj;jpaJ.
Njrpa fy;tp Mizf;FOtpdhy; Kd;nkhopag;gl;l Njrpa fy;tp ,yf;Ffis mbg;gil
Nehf;fhff; nfhz;L> ,jd;%yk;; nraw;gLj;jg;gl;lJld; nghJj; Nju;r;rpfSk;  tpUj;jp
nra;ag;gl;ld.

gy;NtWgl;l fy;tpapayhsu;fshy; Nkw;nfhs;sg;gl;l Ma;TfspdJk; fUj;Jf;fspdJk;
nghUj;jg;ghl;Lld; epahapg;ig mbg;gilahff; nfhz;l  ghltpjhdk; eilKiwg;gLj;jg;
gl;lJ. mjd; njhlu;r;rpahfg; ghltpjhdr; Row;rpapd; ,uz;lhk; ghfk; 2015 Mk; Mz;bypUe;J
fy;tp Kiwikapy; mwpKfg;gLj;jg;gl;LtUfpd;wJ.

,e;j epahapg;gpd;gb jho; epiyapy; ,Ue;J cau;epiy tiu midj;Jg; ghlq;fspYk;
xOq;FgLj;jg;gl;l Kiwapy; Nju;r;rpfis tsu;j;njLg;gjw;fhf> fPopUe;J Nky;Nehf;fp
eilKiwg;gLj;jg;gLk; mZFKiw gad;gLj;jg;gLfpwJ. xNu ghlj;jpd; cs;slf;fj;jpid
Vida ghlq;fspYk; kPz;Lk; ghtpg;gjidf; Fiwg;gjw;fhfTk;> ghlj;jpd; Nehf;fq;fis
kl;Lg;gLj;Jtjw;fhfTk;> nraw;gLj;jf;$bajhd khztu; ikag; ghltpjhdk; xd;iw
cUthf;Fk; Nehf;fpYk; fpilahd xUq;fpizg;ghdJ nraw;gl;L tUfpd;wJ.

Mrpupau;fspw;F> mtu;fsJ tFg;giwf; fw;gpj;jy;fis topg;gLj;Jtjw;F mtrpakhd
topfhl;Ljy;fis toq;Ftjw;fhfTk;> mtu;;fisf; fw;wy; - fw;gpj;jy; nraw;ghLfspy;
nghUj;jg;ghl;Lld; <LgLj;jpf;nfhs;tjw;fhfTk;> tFg;giw mstPLfisAk; kjpg;gPLfisAk;
nghUj;jkhfg; gad;gLj;jpf; nfhs;tjidAk; Nehf;fkhff;nfhz;L Gjpa nra;Kiwr;
raw;ghl;Lj; jpul;Lfs; mwpKfg;gLj;jg;gLfpd;wd. ,e;j E}y;fspD}lhf> Mrpupau;fs; jq;fs;
khztu;fspd; Nju;r;rpfis tsu;j;njLf;fj; Njitahd ju cs;sPLfisAk;> nraw;ghL
fisAk; jhq;fshfNt njupe;njLf;Fk; Rje;jpuj;jpidAk; ngw;Wf;nfhs;fpd;wdu;. tpje;Jiuf;fg;
gl;l ghlg;gug;Gf;fspd; ghupa Rik mfw;wg;gl;Ls;sJ. Mjyhy;> ,g;Gjpa nra;Kiwr;
nraw;ghl;Lj; jpul;Lfs; KOg;gad;ghL cilaitahtjw;F> fy;tp ntspaPl;Lj;
jpizf;fsj;jpdhy; ntspaplg;gLk; tpje;Jiuf;fg;gl;l ghl E}y;fspd; cr;rg; gad;ghl;bidg;
ngw;Wf;nfhs;tJ mtrpakhfpd;wJ.

,g;Gjpa gFj;jwpTthj ghltpjhdj;jpdJk;> Gjpa Mrpupa topfhl;b E}y;fs;> Gjpa nra;Kiwr;
nraw;ghl;Lj; jpul;Lf;fs;> Gjpa ghlE}y;fspdJk; mbg;gilf; Fwpf;Nfhs;> khztu;fis
Mrpupa ikaf; fy;tpapypUe;J tpLtpj;J> nraw;ghLfSld; $ba khztu; ikaf; fy;tpapid
eilKiwg;gLj;jf;$ba fy;tp KiwikapDlhf> g+Nfhs njhopw; re;ijf;Fj; Njitahd
Nju;r;rpfSk; jpwd;fSk; kpf;f kdpj tsj;jpid toq;ff;$ba khztu;fspd; vz;zpf;ifapid
tpUj;jp nra;jNyahFk;.

,e;jr; re;ju;g;gj;jpy; Njrpa fy;tp epWtfg; Nguitapd; mq;fj;jtu;fSf;Fk; fy;tprhu;
mYty;fs; rig mq;fj;jtu;fSf;Fk; ,e;j  Gjpa nra;Kiwr; nraw;ghl;Lj; jpul;bd;
cUthf;fj;jpw;Fg; gq;fspg;Gr; nra;j tsthsu;fSf;Fk; kw;Wk; ,t;Taupa Nehf;fj;jpw;fhf
mu;g;gzpg;Gld; gzpahw;wpa midtUf;Fk; vdJ ed;wpfisAk; tho;j;Jf;fisAk; njuptpj;Jf;
nfhs;fpd;Nwd;.

fyhepjp. uP.V.Mu.N[. FzNrfu
gzpg;ghsu; ehafk;
Njrpa fy;tp epWtfk;
kfufk.
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gpujpg; gzpg;ghsu; ehafk; mtu;fspd; nra;jp

fy;tpg; nghJj; juhjug; gj;jpu cau;ju> capu;Kiwfs; njhopDl;gtpay;

ghlj;Jf;fhf 12 Me; juj;Jf;Fupa nra;Kiwr; nraw;ghLfs; jpul;nlhd;wpidj;

Njrpa fy;tp epWtf> tpQ;Qhd njhopDl;gg; gPlj;jpd; %yk; ntspaplf;fpilj;jik

Fwpj;J kfpo;r;rpailfpd;Nwd;. capu;Kiwikfs; njhopDl;gg; ghlj;ijg; gapYk;

khzt> khztpaupd; fy;tp vjpu;ghu;g;Gf;fis vl;Ltjw;Fg; nghUj;jkhdthW

,j;jpul;by; ghltplaq;fs; cs;slf;fg;gl;Ls;sd. Fwpg;ghf> f.ngh.j. cau;ju

njhopDl;gtpay; ghlj;Jiwiar; Nru;e;j xU ghlk; vd;w tifapy; njhopDl;g

mwpitAk; mJ rhu;e;j jpwd;fisAk; tpUj;jp nra;Jnfhs;tjw;F ,jd; %yk;

topNfhyg;gl;Ls;sJ.

capu;Kiwikfs; njhopDl;gtpay; ghlj;ijf; fw;Fk; khzt>

khztpau;fs; nra;Kiwr; nraw;ghLfspd;NghJ vjpu;Nehf;f NeupLk;

,lu;g;ghLfisj; eptu;j;jp nra;Jnfhs;tjw;F cjtj;jf;f tifapy; Njrpa

fy;tp epWtfj; njhopDl;gf;fy;tpj; Jiwapdhy; ,r;nra;Kiwr; nraw;ghLfs;

jpul;L jahupf;fg;gl;Ls;sJ. jpwd;fisr; rupahdthW tpUj;jp nra;J nfhs;tJk;>

mjd; topNa Mf;fj;jpwid tpUj;jp nra;Jnfhs;tJNk nra;Kiwf; fw;wypd;

%yk; gpujhdkhf vjpu;ghu;f;fg;gLtjhFk; vd;gJ kdjpypUj;jpf;nfhs;s Ntz;ba

xd;whFk;.

khzt> khztpaiu xOf;fKk; ew;gz;GfSk; epuk;gpa ngUikkpf;f

xU re;jjpahfr; r%fj;jpd;ghy; ,l;Lr; nry;Yk; kw;Wk; etPd cyfpd;

njhopw;re;ijf;Fg; nghUj;jkhdtu;fshfr; r%fj;jpy; gpuNtrpf;fr; nra;Ak;

nghWg;G fy;tpj;JiwiaNa rhUk;. me;j tifapy; capu;Kiwfs;

njhopDl;gtpaw; ghlk; fhj;jpukhd gq;fspg;igr; nra;Ak; vd;gJ vdJ jsuh

ek;gpf;ifahFk;.

tprhuj Rjj; rkurpq;`

gpujpg; gzpg;ghsu; ehafk;

tpQ;QhdnjhopDl;gg; gPlk;

Njrpa fy;tp epWtfk;
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fiyj;jpl;lf; FO

mq;fPfhuk; ( fy;tprhu; mYty;fs; rig
Njrpa fy;tp epWtfk;

MNyhrid ( tprhuj Rjj; rkurpq;` (gpujpg; gzpg;ghsu; ehafk;)
tpQ;Qhd> njhopDl;gg; gPlk;> Njrpa fy;tp epWtfk;

Nkw;ghu;it ( jpU. vd;. uP. Nf. nyhf;Fypad (gzpg;ghsu;)
njhopDl;gf;fy;tp Jiw> Njrpa fy;tp epWtfk;

ghlj; jiyikj;JtKk;
,izg;ghf;fKk;: <.V.rP. Vd;. ngNuuh (rpNul;l tpupTiuahsu;)

njhopDl;gf; fy;tpj; Jiw> Njrpa fy;tp epWtfk;

ghlj;jpl;lf; FO (
cs;thup : <.V.rP.vd;. ngNuuh (rpNul;l tpupTiuahsu;)

njhopDl;gf; fy;tpj; Jiw> Njrpa fy;tp epWtfk;

ntspthup :
Nguhrpupau; fhkpdp rkuehaf;f
cg Nte;ju;> UFz gy;fiyf;fofk;> khj;jiw

Nguhrpupau; vk;. vk;. vk;. eh[pk;
cg Nte;ju;> njd;fpof;Fg; gy;fiyf;fofk;> xYtpy;

Nguhrpupau; uP. kJ[pj;
tptrha gPlk;> Nguhjidg;g y;fiyf;fofk;

gP.vy;.B. ghy#upa
gzpg;ghsu; (tptrhak;> Rw;whlw;fy;tp) fy;tp mikr;R

fyhepjp. B.rP. mNgrpq;f
gPlhjpgjp> tptrha ngUe;Njhl;lg; gapu; Kfhikg; gPlk;>
tak;g gy;fiyf;fofk;

fyhepjp vr;.V. lgps;A.v];. Fzjpyf;f
gpupTj; jiytu;/rpNu~;l tpupTiuahu;
ngue;Njhl;lKfhikj; Jiw>
tpthra ngUe;Njhl;lg; gapu; Kfhik gPlk;> tak;g gy;fiyf;fofk;

fyhepjp rdj; mkuJq;f
rpNul;l tpupTiuahu;
tptrha gPlk;> Nguhjidg; gy;fiyf;fofk;

fyhepjp [fj; tq;frghy
rpNu~;l tpuptiuahsu;> gpuNahf tpQ;Qhd gPlk;
= Iatu;jdGu gy;fiyf;fofk;.

fyhepjp B.rp.uP. jprhehaf;f
rpNul;l tpupTiuahsu;> gpuNahf tpQ;Qhd gPlk;
= [atu;jdGu gy;fiyf;fofk;.
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fyhepjp gP.lgps;A. md;ud; ngNuuh
rpNul;l tpupTiuahsu;> tptrha gPlk;>
UFz gy;fiyf;fofk;

fyhepjp Mu;.v];. tpN[Nrf;fu
gzpg;ghsu; (tptrhak;) (Xa;Tngw;w)
tptrhaj; jpizf;fsk;> Nguhjid

fPj;jhdp re;jpujhr
Mrpupa MNyhrfu; (tptrhak;)
tyaf;fy;tp mYtyfk;> N`hkhfik

Rju;kh uj;djpyf;f
Mrpupau; Nrit> rpup gpaujd k.k.tp.> ghJf;if

B.gP. nfhbj;Jtf;F
Mrpupau; Nrit> Rtu;z [ae;jp k.tp> Nffhiy

lgps;A+.vk;.vd;.Nf. tpN[Re;ju
Mrpupau; Nrit> uh[rpq;f k.k.tp.> `q;nty;iy

gP.gP.v];. kp];fpj;j
Mrpupau; Nrit> Xtpl;bfk Nghjpuh[ k.gp. g+nfhil

gp.[P.Mu;. kq;fs
Mrpupau; Nrit> rpup gpaujd k.k.tp. ghJf;if

uP. kjptjdd;
Mrpupa MNyhrfu;> (tptrhak;)
tyaf; fy;tp mYtyfk; gpypae;jiy

vk;. vr;. vk;. ahf;$j;
gpujk nraw;jpl;l mjpfhup (xa;Tngw;w)
Njrpa fy;tp epWtfk;.

vd;. V. Fztu;jd
rpNul;l tpuptiuahsu; (xa;Tngw;w)
njhopDl;gf; fy;tpj; Jiw> Njrpa fy;tp epWtfk;.

nkhopr; nrk;ikahf;fk;: vk;. vr;. vk;. ahf;$j;
gpujk nraw;jpl;l mjpfhup (xa;Tngw;w)
Njrpa fy;tp epWtfk;.

uP. kjptjdd;
Mrpupa MNyhrfu;> (tptrhak;)
tyaf; fy;tp mYtyfk;> gpypaj;jiy

fzpdp tbtikg;G ( vg;.V.vg;. ep];kpah
njhopDl;g cjtpahsu;
Njrpa fy;tp epWtfk;

ml;ilg;glk; : vk;.vt;.vk;. gh`pk;
Mrpupa MNyhrfu;>
tyaf; fy;tp mYtyfk;> kpDthq;nfhil
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mwpKfk;

Ntiy cyFf;Fg; nghUj;jkhd Nju;r;rpfisf; nfhz;Nlhiu cUthf;FtNj

fy;tpg; nghJj;juhjug; cau;ju njhopDl;gtpay; ghlj;Jiwapd; gpujhdkhd Fwpf;NfhshFk;.

mjw;fhf khztupd; nra;Kiwj; jpwd;fisAk; Mf;fj;jpwd;fisAk; tpUj;jp nra;tJ

mtrpakhFk;. ,jw;fhf> tFg;giwf; fw;wy; - fw;gpj;jw; nrad;Kiwapd; NghJ

Nfhl;ghl;lwpTf;F Nkyjpfkhf> nra;Kiwr; nraw;ghLfs; njlu;ghfTk; ftdQ; nrYj;JtJ

Kf;fpakhdJ.

capu;Kiwikfs; njhopDl;gtpaw; ghlj;Jf;Fupa 12 Me; ju Mrpupau; ife;E}ypy;

me;je;jr; Nju;r;rpf;F mikthf ,r;;nra;Kiwr; nraw;ghLfs; jpul;bd; cs;slf;fk;

tupirg;gLj;jg;gl;Ls;sJ. ,q;F jug;gl;Ls;s nra;Kiwr; nraw;ghLfis elj;Jtjw;Fj;

Njitahd mwpTWj;jy;fSk; topfhl;ly;fSk; ,jpy; cs;slf;fg;gl;Ls;sd. mJ

,g;ghlj;ijf; fw;Fk; khztu;f;Fk;> fw;gpf;Fk; Mrpau;fSf;Fk; cWJizahf mikAk;.

capu;Kiwikfs; ghl kjpg;gPl;bd;NghJ vOj;Jr; Nrhjidf;F Nkyjpfkhf>

nra;Kiwr; Nrhjidf;Fk; khztu;fs; Njhw;Wjy; Ntz;Lk;. vdNt> ,e;E}ypy; jug;gl;Ls;s

nraw;ghLfspd; rfy gbKiwfisAk; cupathW nraw;gLj;jp> me;je;jr; nraw;ghl;by;

jug;gl;Ls;s vjpu;ghu;f;fg;gLk; jpwd;fis khztuplj;Nj tsu;f;f Mtd nra;tJ mtrpa

khFk;.

,q;F jug;gl;Ls;s nraw;ghLfs; MrpupauJ topfhl;lypd; fPo; elj;jg;gl

Ntz;baitahFk;. mit njhlu;ghd Xu; mwpf;ifia nra;Kiwr; nraw;ghLfs; Fwpg;Gf;fs;

cs;slf;fpajhfj; jahupj;J> Mrpupau;fspd; Nkw;ghu;itf;fhfr; rku;g;gpj;jy; Ntz;Lk;.

nra;Kiwr; nraw;ghLfs;; jpul;bd;> vjpu;fhy tpUj;jpf;fhf  capu;Kiwikfs;

njhopDl;gtpaw; ghlj;ijf; fw;gpf;Fk; Mrpupau;fsJk; ,g;ghlj;ijf; fw;Fk; khztu;fsJk;

Mf;fG+u;tkhd fUj;Jf;fisg; ngupJk; tuNtw;fpd;Nwhk;.

njhopDl;gf; fy;tpj; Jiw

tpQ;Qhd njhopDl;gg; gPlk;

Njrpa fy;tp epWtfk;
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capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

nra;Kiwr; nraw;ghLfSf;fhd Kd;Diu

etPd njhopDl;g cyfpy; mwpitg; gpwg;gpf;Fk; KiwikNa tpQ;QhdkhFk;.

mtjhdpg;Gfs;  (Observations), mstPL (Measurement), njhFj;jwpjy; (Deduction) vd;gd
tpQ;QhdKiwf;F mtrpakhFk;.

tpQ;Qhdnkd;gJ Kad;W jtWk; nraw;ghld;W. vdpDk;> Kad;W jtwy;

Kiw %yk; rpwg;ghd epUkhzq;fSk; fz;Lgpbg;Gf;fSk; Njhd;wpAs;sd.

² tpQ;QhdG+u;tkhd ju;f;fpj;jypDs; mtjhdpg;G kw;Wk; njhFj;jwpT

vd;gtw;wpd; gad;ghl;il ,dq;fhzy;.

tpQ;QhdG+u;tkhd ju;f;fpj;jypy; mtjhdpg;G> njhFj;jwpT Mfpatw;iw

,dq;fhd;gJ mtrpakhdJ.

cjhuzk;: ngdprpypd; fz;Lgpbf;fg;gl;l tpjk; gw;wp khztUld; fye;JiuahLf.

² nra;Kiwr; nraw;ghLfis tpQ;QhdG+u;tkhd Njly; %yk; ,dq;fhzy;

md;whl tho;f;ifapy; vjpu;Nehf;Fk; gpuNahf tpQ;Qhd uPjpahd gpur;rpid

nahd;iw Kd;itg;gjw;F khztu;fSf;Fr; re;ju;g;gk; toq;Ff.

cjhuzk;:  czT gOjiljy;> jhtu/tpyq;F Neha;fs;
mt;thW ,dq;fz;l gpur;rpidiaj; jPu;g;gjw;fhd vspa jPu;T xd;iw Kd;itg;

gjw;F khztu;fSf;Fr; re;ju;g;gk; toq;Ff.

Ma;Tg; gbKiwfs;
1. mg;gpur;rpid rhu;e;j capupay; / ngsjpftpay; / ,uhrhadtpay; mbg;gilia

,dq;fhzy; (Nfhl;ghL)

2. mg;gpur;rpidapd; Njhw;wk; kw;Wk; jPu;g;gjw;F mtrpakhd nranyhOq;if

,dq;fhzy; (fUJNfhs;)

3. Nkw;gb nranyhOq;Ffspy; gq;fspg;Gr; nra;Ak; juTfs;> mtjhdpg;Gf;Fl;

gLj;jg;gl Ntz;bait vd;gtw;iw xOq;FKiwahfg; gl;baw;gLj;jy;.

(mtjhdpg;Gk; msj;jYk;)

4. Nkw;gb juTfs; kw;Wk; mtjhdpg;Gfisg; gad;gLj;Jtjw;Fg; nghUj;jkhd

Ma;Tr; #oiy ,dq;fhzy;. (mstPl;L cgfuzq;fs;> Ma;fUtpfs;)

5. KbT nra;ag;gl;l xOq;FKiwfis kPz;Lk; kPz;Lk; guPl;rpj;jy;. (kPs kPsr;

nra;jYk; cWjpg;gLj;jYk;)

nraw;ghL
Rw;whlypy; fhzf;$ba gy;NtW gpur;rpidfs; njhlu;ghf tpQ;Qhd uPjpahd

jPu;itf; fhz;gjw;fhf khztu;fSf;F topfhl;Lf.

cjhuzk;: #oypw; fhzf;fpilf;Fk; ve;jNthu; Mjhug;gilapYk; Ez;zq;fp

fspd; epyTifiaAk; mtw;wpd; gy;tifikiaAk; ,dq;fhzy;.

² cUisf;fpoq;ifg; gad;gLj;jpj; jahupf;fg;gl;l tsu;g;g+lfj;jpy; Ez;zq;fp

fSldhd Mjhug;giliag; GFj;jp mUk;g tpLf.

² rpy kzpj;jpahyq;fspd; gpd;du; mtjhdpf;Ff.

² Nkw;gb Mjhug;gilapd;kPJ kukQ;rw; rhw;iw ,l;L kPz;Lk; mtjhdpf;Ff.

capu;Kiwikfs; njhopDl;gtpay; ghlr; nra;Kiwr; nraw;ghLfSk; Nkw;gb

tpQ;Qhd Ma;T Kiwia mDrupj;Nj eilKiwg;gLj;jg;gLk;.
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capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

nra;Kiwr; nraw;ghL 01

capu;Kiwikfspy; nry;thf;Fr; nrYj;Jk; thdpiyg;
gukhdq;isj; Jzpjy;

Nju;r;rp kl;lk; : 1.2

ghlNtisfs; : 06

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² thdpiyg; gukhdq;fis mstpLtjw;fhfg; gad;gLj;jg;
gLk; cgfuzq;fisg; ngaupLjy;. mt;Tgfuzq;fspd;
gFjpfis ,dq;fhzy;.

² thdpiy cgfuzq;fisg; nghUj;jkhd Kiwapy; rupahf
itj;J thrpg;Gf;fisg; ngWjy;.

² ngwg;gl;l juTfisj; jpUj;jkhff; Fwpj;Jf; nfhs;sy;.

² ngwg;gl;l juTfisg; gFg;gha;T nra;jy;.

² ngwg;gl;l juTfisg; gad;gLj;jp khjhe;j kw;Wk;
tUlhe;jj; juTfis tiuthf;Fjy;.

² gpuNjrj;jpd; tUlhe;j kiotPo;r;rpf; Nfhyj;ij ,dq;
fhzy;.

mwpKfk; : ahNjDk; Fwpj;j gpuNjrj;jpy;> tspkz;lyj;jpy; FWfpa
fhyj;jpDs; epyTk; jd;ik njhlu;ghd juTfisr; Nrfupg;
gjw;fhf gy;NtW thdpiy cgfuzq;fs; gad;gLj;jg;gl;L
tUfpd;wd. mj;jifa jdpj;Jtkhd cgfuzq;fis
,dq;fhzy;> mtw;wpd; gFjpfis ,dq;fhzy;> thrpg;Gf;
fisg; ngw;Wf;nfhs;sy;> fzpj;jy; kw;Wk; juTfisg;
gFg;gha;T nra;jy; Nghd;w gy;NtW jpwd;fisg; ngwr;
nra;jNy ,r;nra;Kiwr; nraw;ghLfs; %yk; vjpu;ghu;f;fg;
gLfpwJ.

(a)  gjpthfhtif kiokhdp %yk; kiotPo;r;rpia msj;jy;

Nfhl;ghL: mf cUisapw; NrUk; kioePu;f; fdtsT caukhff; Fwpg;gplg;gLk;.

mjw;fhfg; gpd;tUk; njhlu;G gad;gLj;jg;gLk;.

cUisapd; fdtsT =  cUisapdJ mbapd; gug;gsT x cauk;

V =  πr2  x   h

V = kiokhdpapDl; Nru;e;j ePupd; fdtsT ^ ml my;yJ cm3 &

r = kiokhdpg; Gdy; thapd; Miu ^ mm my;yJ cm &

h = kiotPo;r;rpapd; msT cauj;jpy;  ^ mm my;yJ cm  &
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capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

Njitahd cgfuzq;fSk; nghUl;fSk;

² gjpthfhtif kiokhdp

² msTr;rhb

² tiuGj;jhs;

Kiwapay;:

             ² ghjpthfhtif kiokhdpia mtjhdpj;J mjd; gFjpfis
,dq;fhz;f.

² mt;Tgfuzj;ijj; jpUj;jkhd Kiwapy; epiyg;gLj;Jf.

² jpde;NjhWk; K.g. 8.30 kzpf;F (msTNfhbl;l) msTr; rhbapd;
cjtpAld; kiotPo;r;rpia mse;Jnfhs;f.

² Nkw;gb juTfisf; Fwpj;j jpdj;jpw;F vjpNu gpd;tUk; ml;ltizapw;
jug;gl;Ls;sJ Nghd;W Fwpj;Jf;nfhs;f.

² khjhe;j kiotPo;r;rpiaf; fzpf;Ff.

     khjk;     jpfjp ehshe;j kiotPo;r;rp (mm)
1
2
'
'
'
30
31

nkhj;j kiotPo;r;rp  =

juTfis tiuthf;jy;

,q;F KO khjj;jpw;Fkhd kiotPo;r;rpapd; msitf; fzpj;Jf; Fwpj;j

tUlj;jpDs; fpilj;j khjhe;j kiotPo;r;rpapd; mstpidg; gpd;tUkhW tiuG
gLj;jp tUl kiotPo;r;rpf; Nfhyj;ij ,dq;fhz;f.

    kiotPo;r;rp
   (mm)

            [ ng  kh  V  Nk  [{  [_  M  nr  x  e  b
khjk;

     tUlj;Jf;fhd ruhrup khjhe;j kiotPo;r;rpapd; msT gw;wpa rhyif tiuG

>

>
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capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

(b)  rhjhuz msTr;rhbiag; gad;gLj;jp kiotPo;r;rpiaf; fzpj;jy;

kiotPo;r;rpia msg;gjw;Nfw;w msTNfhblg;gl;l msTr;rhb fpilf;fhj tplj;J
gpd;tUk; gbKiwfisg; gpd;gw;Wf.

² kiokhdpapDl; Nru;e;j ePu;f;fdtstpidr; rhjhuz msTr;rhbiag;
gad;gLj;jp mse;J nfhs;f.

² gpd;du; mjid cau mstPlhff; fzpj;Jf; nfhs;f.

V = πr2h

V = kiokhdpapDl; Nru;e;j ePu;f; fdtsT

r = kiokhdpg; Gdy; thapd; Miu

h = kiotPo;r;rpapd; msT cauj;jpy;

KbG

tiuig mbg;gilahff; nfhz;L Fwpj;j gpuNjrj;jpd; kiotPo;r;rpf; Nfhyk;

njhlu;ghf cq;fsJ fUj;Jf;fis Kd;itf;Ff.

tpNrl Fwpg;Gf;fs;:

² Fiwe;jgl;rk; MW khj fhyj;Jf;fhfNtDk; thrpg;igg; ngw;Wf; nfhs;sy;
Kf;fpakhFk;.

² kiokhdpiaj; jhgpg;gjw;F Kd;du; mq;F Fg;ig $sq;fs;> J}Rf;fs;
vd;gd fhzg;gLkplj;J mtw;iw mg;Gwg;gLj;jy; Ntz;Lk;.

² kioePiur; Nrfupf;Fk; ghj;jpuj;jpy; frpTfs; cs;sjhntdg; guPl;rpf;fg;gl
Ntz;Lk;.

² Gwj;Nj jilfs; VJk; fhzg;gLkhapd; mtw;wpd; cauj;ijg; Nghd;W
,Uklq;F J}uj;jpy; rPke;J Nkilapy; mikf;fg;gl;l cs;sPl;bDs;
kiokhdpiaj; jhgpj;jy; Ntz;Lk;.

² jiu kl;lj;jpypUe;J kiokhdpg; Gdypd; tha;f;F cs;s J}uk; 30 cm

MFk; tifapy; kiokhdpiaj; jhgpj;jy; Ntz;Lk;.

c

Gdy;

ntspg;ghj;jpuk;

kioePu; NrUk; mfg;ghj;jpuk;

jiukl;lk;

nfhq;fpwPw;W mj;jpthuk;

600x600x600mm

m
m

m
m

mm
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(a)  jd;dpaf;f kiokhdp (Tipping bucket) %yk; kiotPo;r;rpia msj;jy;

Nfhl;ghL: ,e;j kiokhdpapy; cs;s rpwpa  Tipping bucket  ,Ds; tpOk;  ePu;f;

ftdtsthdJ mjDld; ,izf;fg;gl;Ls;s xU tlk; (Cab) %yk;>

,yf;ftif kio mstPl;L (rain counter) cgfuzj;Jld; njhlu;Gw;W>

Neubahf kiotPo;r;rp kpy;yp kPw;wu;fshy; (mm) jug;gLk;.

(kio tPo;r;rpia msf;Fk; cgfuzj;Jf;Fj; Njitahd kpd;id

toq;Fk; kpd;fyk;> rpwpa Qhapw;Wg;gly; (Solar Panel) %yk;  kpd;Ndw;wg;

gLk;.)

Njitahd cgfuzq;fSk; nghUl;fSk;

² jd;dpaf;f kiokhdp (Tipping bucket)

² rpwpa Qhapw;Wg;gly;

² kioia msf;Fk; cgfuzk; (Rain counter)

nra;Kiw:
             ² jd;dpaf;f kiokhdpapd; gFjpfis ,dq;fhz;f.

² cgfuzj;ijr; rkjskhd xU jiuapy; rupahf ,lg;gLj;Jf.

² jpdKk; K.g. 8.30 kzpf;Fj; juTfisg; ngWf.

² juTfisf; nfhz;L tiuigf; fl;bnaOg;Gf.

(xU khj fhyk; tiu jpdrup juTfisg; ngWf.)

KbG

tiuigj; Jizahff;nfhz;L gpuNjrj;jpd; kiotPor;rpf; Nfhyk;> kiotPo;r;rpr;

nrwpT Mfpad njhlu;ghff; fUj;Jj; njuptpf;Ff.

tpNrl Fwpg;Gf;fs;:

² ,e;j cgfuzj;ijf; fhe;jk;> ,Uk;G> cUf;Fg; nghUs;fs; cs;s

,lq;fspd; mUNf epiyg;gLj;jpdhy; rupahd thrpg;Gf;fisg; ngw Kbahj

epiy Vw;gLk;.

² cgfuzj;ijr; rha;thd (rkjsky;yhj) ,lj;jpy; ,lg;gLj;Jtjhy;

Tipping bucket MdJ epWj;jhLtis (See - saw) Nghd;W nraw;gLtjhy;

Tipping bucket ,Ds; ePu; epuk;g Kd;du; mJ njhopw;gLtjhy; rupahd

thrpg;igg; ngwKbahj epiy Vw;gLk;.

kioia msf;Fk; cgfuzk;

Gdy;

fhe;jk;

ePu;tb Jtuhuk;

tlk;

jd;dpaf;f kiokhdp
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(c) tspkz;ly ntg;gepiyia msj;jy; - cau;T> ,opT ntg;gkhdpiag;

gad;gLj;jp

Nfhl;ghL: #oypy; Vw;gLk; kiotPo;r;rp NtWghLfspw;fika> ,ur epuypd;

tpupT> kJrhu epuypd; RUf;fk; Mfpatw;Wf;fika fhl;bfs;

mikTWk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² cau;T> ,opT ntg;gkhdp

² tiuGj;jhs;

nra;Kiw:

             ² cau;T ,opT ntg;gkhdpfspy; cs;s cUf;Ff; fhl;bfis> fhe;jj;ij
my;yJ cupa nghj;jhidf; nfhz;L nghUj;jkhd tpjj;jpy;
mikTWj;Jf.

² ehs;NjhWk; K.g. 8.30 kzpf;F ntg;gkhdpapd; thrpg;Gfisg; ngw;Wf;
nfhs;f.

² Fwpj;j ehspd; cau;T kw;Wk; ,opT ntg;gepiyg; ngWkhdq;fisf;
$l;b ,uz;lhy; tFj;J ruhrup ntg;gepiyiaf; fzpf;Ff.

² ngwg;gl;l juTfisr; rupahd tpjj;jpy; ml;ltizg;gLj;Jf.

 jpfjp      ehshe;jr; ruhrup ntg;gepiy

1
2
3
-
-
-
-
30
31

   nkhj;jk;
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² ruhrup khjhe;j ntg;gepiyiaf; fzpf;Ff.

   khj ehl;fspd; ntg;gepiyg; ngWkhdq;fspd;

$l;Lj;njhif

 khjj;jpYs;s ehl;fspd; vz;zpf;if

² khjhe;j ntg;gepiyg; ngWkhdq;fis tiuGg;gLj;Jf.

khjhe;j

ruhrup

ntg;gepiy

        [ ng  kh  V  Nk  [{  [_  M  nr  x  e  b

khjk;

KbG

Nkw;gb tiuig mbg;gilahff; nfhz;L cq;fsJ gpuNjrj;jpd; ntg;gepiy

njhlu;ghd fUj;Jf;fis Kd;itf;Ff.

tpNrl Fwpg;Gf;fs;:

² cau;T> ,opT ntg;gepiyg; ngWkhdq;fisf; fhl;bapd; fPo; me;jj;jpd;

%yk; thrpj;jy; Ntz;Lk;.

(d) tspkz;ly rhuPug;gjid msj;jy;

(i) <u> cyu; Fkpo; ntg;gkhdp %yk;

Nfhl;ghL: <uf;Fkpo; ntg;gkhdpfF mz;ikapYs;s Jzpj;Jz;bd; topNa

tpOk; ePu;> Fkpopd; mUNf> #oy; ntg;gepiy fhuzkhf Mtpahfpr;

nry;Yk;. vdNt> mjd; thrpg;Gf; FiwtilAk;. cyu;Fkpo; ntg;gkhdp

thrpg;Gf;Fk; <uf;Fkpo; ntg;gkhdp thrpg;Gf;Fk; ,ilapyhd ntg;g

epiy NtWghl;ilf; fz;lwpe;J> mjid Vw;fdNt jahupf;fg;gl;Ls;s

ml;ltizAld; xg;gpLtjd; %yk; rhuPug;gjd; Jzpag;gLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² <u> cyu;Fkpo; ntg;gkhdp

² rhuPug;gjd; ml;ltiz

>

>

ruhrup khjhe;j ntg;gepiy =
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capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

nra;Kiw:

             ² jug;gl;Ls;s <u cyu; Fkpo; ntg;gkhdpia mtjhdpj;J mjd;

gFjpfis ,dq;fhz;f.

 ² ehshe;jk; K.g. 8.30 kzpf;Fk; 15.30 kzpf;Fkhf ehnshd;Wf;F

,uz;L jlitfs; thrpg;Gf;fisg; ngWf.

² thrpg;Gfs; ngw;w jpfjpf;F vjpNu thrpg;Gf;fisg; gjpT nra;J nfhs;f.

² ngw;w thrpg;Gf;fs; kw;Wk; <ug;gjd; ml;ltizapd; JizAld;

rhuPug;gjidf; fzpf;Ff.

rhuPug;gjd; ml;ltiziaj; Jizahff;nfhz;L fzpj;jy;

cyu;Fkpo; ntg;gkhdpapd; thrpg;G -   t
d

<uf;Fkpo; ntg;gkhdpapd; thrpg;G -    t
w

thrpg;Gfs; ,uz;bdJk; tpj;jpahrk; -    t
d
-t

w

cjhuzk;:

cyu;Fkpo; ntg;gkhdp thrpg;G =   300C

<uf; Fkpo; ntg;gkhdp thrpg;G =   280C

thrpg;Gf;fs; ,uz;bdJk; tpj;jpahrk; =   30-280C

=   20C

ntg;gepiy tpj;jpahrj;Jf;Fupa rhuPug;gjd; =   85%

KbG

ngw;w thrpg;Gf;fisj; Jizahff; nfhz;L> rhuPug;gjd; njhlu;ghff; fUj;Jj;

njupTf;Ff.

tpNrl Fwpg;Gf;fs;:

² rhuPug;gjid msg;gjw;Fg; gad;gLk; cgfuzq;fs;> thdpiy mtjhd
myfpy;> jPgpd;rd; jpiuapd; cs;NsNa ,lg;gLj;jg;gLk;. mt;tikg;G
ghlrhiyapy; ,y;iynadpd;> Ma;$lj;jpy; xU jhq;fpg; gyifapy;
,t;Tgfuzj;ijg; nghUj;jpitj;J thrpg;Gf;fisg; ngWf.

² rhuPug;gjd; ml;ltiz> <u-cyu;Fkpo; ntg;gkhdpAld; toq;fg;gLk;.
ml;ltiz ,y;iyNay; ,q;F jug;gl;Ls;s ml;ltiziag; (gf;f ,y.

10) gad;gLj;Jf.
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capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

(e) cau;T - ,opT ntg;gkhdpAld; cs;s jd;dpaf;f <ug;gjd;khdp

%yk; <ug;gjidAk; cau;T> ,opT ntgg;gepiyfisAk; msj;jy;

(Max - Min thermo hydrometer)

Nfhl;ghL: ntg;g czupfs; %yk; Gwr;#oypd; cau;T - ,opT ntg;gepiy

fisAk; <ug;gjd; czup %yk; Gwr;#oypd; <ug;gjidAk; msf;fyhk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² cau;T - ,opT ntg;gkhdpAld; ,ize;j jd;dpaf;f <ug;gjd;khdp

nra;Kiw:

             ² jd;dpaf;f <ug;gjd;khdpia mtjhdpj;J mjd; gFjpfis ,dq;

fhz;f.

² cgfuzj;jpd; cau;Tg; nghj;jhd; %yk; cau;T ntg;gepiyAk;

<ug;gjDk; fhl;lg;gLk;. ,opTg; nghj;jhd; %yk; ,opT ntg;gepiyAk;

<ug;gjDk; fhl;lg;gLk;.

² nghj;jhd; %yk; Kd;du; ngw;w cau;T - ,opT ntg;gepiyiaAk;

<ug;gjidAk; ePf;fp> kPz;Lk; juT ngWtjw;F Vw;wthW cgfuzj;ijj;;

jahu;g;gLj;Jf.

² kPsj;jahu;g;gLj;jp> gpd;du; rpy nrf;fd;fspy; cgfuzk; ,ay;G

epiyia mile;j gpd;du; thrpg;Gf;fisg; ngWf.

KbG

ehnshd;wpy;> fhiyapYk; khiyapYk; <ug;gjd; thrpg;Gf;fisg; ngw;W> mt;thW

rpy ehs;fspy; <ug;gjd; NtWgLjy; njhlu;ghd fUj;ij Kd;itf;Ff.

tpNrl Fwpg;Gf;fs;:

² xt;nthU jlitAk; thrpg;Gg; ngwg;gl;l gpd;du; mt;thrpg;ig ePf;Ftjw;fhf

cgfuzj;ij kPsj; jahu;g;gLj;Jf. (Reset)

² cgfuzj;jpd; czup Mapiar; (Sensor Probe) RahjPdkhf itf;Ff.

my;yJ ntg;gepiyiaAk; <ug;gjidAk; msg;gjw;Fupa ,lj;jpw;F

topg;gLj;Jf.

² ,t;tif cgfuzj;jpdhy; msf;ff;$ba cau;T - ,opT ntg;gepiyfSk;

<ug;gjd; tPr;Rk; cgfuzj;jpd; ufj;Jf;F (Model) Vw;g NtWgLk;.
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capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

ml;ltiz: <u- cyu; Fkpo; ntg;gkhdp %yk; rhuPug;gjidf; fzpg;gjw;fhfg; gad;gLk;

ml;ltiz

8.0

61
61
60
60
59
59
58
58
57
56
56
55
54
54
53
52
51
50
49
48
47
48
45
44
42
41
39
38
36
35
33
31
29
26
24
21
18
16
12

9
5
2

7.5

63
63
62
62
62
61
61
60
59
59
58
58
57
55
55
55
54
53
52
51
50
49
48
47
45
44
43
41
40
38
36
34
32
30
28
26
23
20
17
14
11
7
3

7.0

56
65
63
64
64
63
63
62
62
61
61
60
59
59
58
57
56
56
55
54
53
52
51
50
49
47
46
45
43
42
40
38
36
34
32
30
28
25
22
19
16
13

9
5

6.5

68
67
67
66
66
66
65
65
64
61
63
63
62
61
61
60
59
58
58
57
56
55
54
53
52
51
50
48
47
45
44
42
41
39
37
35
32
30
27
25
22
18
15
11

6.0

70
70
69
69
68
68
68
67
67
66
66
65
65
64
63
63
62
61
61
60
59
58
57
56
55
54
53
52
51
49
48
46
45
43
41
39
37
35
32
30
27
24
21
18
14

5.5

72
72
71
71
71
70
70
70
69
69
68
68
67
67
66
65
65
64
64
63
62
61
60
60
59
58
57
56
54
53
52
50
49
47
46
44
42
40
38
35
33
30
27
24
21

5.0

74
74
74
73
73
73
72
72
72
71
71
70
70
69
69
68
68
67
67
66
65
65
64
63
62
61
60
59
58
57
56
55
53
52
50
49
47
45
43
41
38
36
33
31
28
24

4.5

77
77
76
76
76
75
75
75
74
74
73
73
73
72
72
71
71
70
70
69
68
68
67
66
66
65
64
63
62
61
60
59
58
56
55
53
52
50
48
46
44
42
40
37
34
31

4.0

79
79
79
78
78
78
78
77
77
77
76
76
76
75
75
74
74
73
73
72
72
71
70
70
69
68
68
67
66
65
64
63
62
61
60
58
57
55
54
52
50
48
46
44
41
39
36

3.5

83
81
81
81
81
80
80
80
80
79
79
79
78
78
78
77
77
76
76
75
75
74
74
73
73
72
71
71
70
69
68
67
66
65
64
63
62
61
59
58
56
54
52
50
48
46
44

3.0

84
84
84
83
83
83
83
83
82
82
82
82
81
81
81
80
80
80
79
79
78
78
77
77
76
76
75
75
74
73
73
72
71
70
69
68
67
66
65
63
62
61
59
57
55
53
51
49

2.5

87
86
86
86
83
86
86
85
85
85
85
84
84
84
84
83
83
83
83
82
82
81
81
81
80
80
79
79
78
78
77
76
76
75
74
73
72
71
70
69
68
67
66
64
63
61
59
57

2.0

89
89
89
89
89
88
88
88
88
88
88
87
87
87
87
87
86
86
86
86
85
85
85
84
84
84
83
83
82
82
81
81
80
80
79
78
78
77
76
75
74
73
72
71
70
69
67
66
64

1.5

92
92
92
92
91
91
91
91
91
91
91
91
90
90
90
90
90
89
89
89
89
89
88
88
88
88
87
87
87
86
86
86
85
85
84
84
83
83
82
81
81
80
79
78
77
76
75
74
73

1.0

94
94
94
94
94
94
94
94
94
94
94
94
94
93
93
93
93
93
93
93
93
92
92
92
92
92
91
91
91
91
91
90
90
90
89
89
89
88
88
87
87
86
86
85
85
84
83
83
82
81

WIaKFj
fjki

úh,s 
n,anfha 
WIaK;ajh

ntg;gepiy

tpj;jpahrk;
cyu;

Fkpopd;

ntg;gepiy



11

capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

(f)  tspkz;ly mKf;fj;ij msj;jy; - ghukhdp %yk;

Nfhl;ghL: #oypy; tspkz;ly mKf;fk; mjpfupf;Fk;NghJ ghukhdpapd; thrpg;G>

tyQ;Ropahf mjpfupf;Fk;. tspkz;ly mKf;fk; FiwtilAk;NghJ

ghukhdpapd; thrpg;G ,lQ;Ropahff; FiwtilAk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² ghukhdp

nra;Kiw:

             ² jug;gl;Ls;s ghukhdpia mtjhdpj;J> mjd; gFjpfis ,dq;fhz;f.

² ghukhdpia ,lg;gLj;j Kd;du;> msitj;jpUj;jk; nra;Jnfhs;f.

² msitj;jpUj;jk; nra;Ak;NghJ mg;gpuNjrj;jpd; tspkz;ly

mKf;fj;ij ,izaj;jpd; topNa ngWf.

² ngw;w mKf;fj;ij ,ur kpy;yp kPw;wu;fshf my;yJ g];fy;fshf

khw;wpf;nfhs;f.

² rpwpa jpUfhzp KLf;fpnahd;wpidf; nfhz;L ghukhdpapd; gpd;Gwj;Nj

cs;s jpUfhzpiaj; jpUFtjd; %yk; gpj;jisf; fhl;biag;

ghukhdpapd; kj;jpapy; ,lg;gLj;Jf.

² gpd;du;> fWg;G epwf; fhl;biag; gpuNjr tspkz;ly mKf;fj;jpd;kPJ

epiyg;gLj;Jf.

² 3 - 4 ehl;fSf;F ,e;jg; ghukhdp %yk; tspkz;ly mKf;fj;ij

mtjhdpj;J> gpur;rpidfNsJkpd;Nwy; ehshe;jk; thrpg;Gf;fisg;

ngWf.
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capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

² ngw;w juTfisr; rupahf ml;ltiznahd;wpy; gjpT nra;f.

KbG

Nkw;gb juTfisf;nfhz;L cq;fsJ gpuNjr tspkz;ly mKf;f NtWghL

njhlu;ghff; fUj;Jj; njuptpf;Ff.

tpNrl Fwpg;Gf;fs;:

² ghukhdp> czu;jpwd;kpf;f Xu; cgfuzkhjyhy; mjid msitj; jpUj;jQ;

nra;Ak;NghJ nghWikAld; ftdkhff; ifahsy; Ntz;Lk;.

² cgfuzj;jpd; tptuf;$w;Wf;fspd;gb jpUj;jQ;nra;jw; fhuzpia ntg;g

epiyf; Nfw;gf; $l;Ljy; my;yJ fopj;jy; Ntz;Lk;.

(g)  fhw;wpd; Ntfj;ij msj;jy; - mdpy khdp

Nfhl;ghL: cgfuzj;jpd; Nkw;Gwj;Nj cs;s ,Nyrhd fpz;zq;fspy; fhw;W

NkhJtjhy; mit RoYtNjhL mf;fpz;zq;fs; RoYk; NtfkhdJ>

fhw;wpdJ Ntfj;Jf;Nfw;g NtWgLk;. fpz;zq;fs; RoYk; NtfkhdJ>

mf;fpzq;fSld; ,izf;fg;gl;Ls;s Ntfg;gjpT khdpapy; gjpthFk;.

(,k;khdp thfdq;fspy; gad;gLk; fjpkhdpia (Speed  meter) xj;jJ.)

xU Fwpj;j Neu tiuaiwapDs; tPrpa fhw;wpd; Ntfk; kzpf;F

fpNyhkPw;wu; (km/h) vDk; myfpy; Jzpag;gLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² mdpy khdp

jpfjp tspkz;ly mKf;fk;

fhiy khiy

1
2
...
...
....
...
..
..
..
..
31



13

capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

nra;Kiw:

             ² cgfuzj;ij thdpiy mtjhd epiyaj;jpy; Fwpj;j cauj;jpy;

nghUj;jp> mJ njhopw;gLk; epiyapy; cs;sjh vdg; guprPypf;Ff.

² cfuzj;ij ,dq;fz;L gFjpfis ,dq;fhz;f.

² fhw;wpdJ Ntfj;jpw;Nfw;g> khdpapy; gjpthfpAs;s thrpg;ig thrpf;Ff.

² mt;thrpg;ig> mJ ngwg;gl;l jpfjpf;F vjpNu Fwpj;Jf;nfhs;f.

thrpg;G

fhw;wpd; Ntfk; kzpf;Ff; fpNyhkPw;wu;fspy; (km/h) fpl;ba ,uz;L jrkjhdq;

fSf;Fg; ngWjy;. (km/h 3.2 ± my;yJ nrf;fDf;F 0.9 kPw;wu;)

KbG

ngw;w thrpg;Gf;fspd;gb fhw;wpd; Ntfk; njhlu;ghd fUj;Jf;fis Kd;itf;Ff.

tpNrl Fwpg;Gf;fs;:

² tptrha thdpiy mtjhd epiyaj;jpy; mdpykhdp epykl;lj;jpypUe;J

2 kPw;wu; cauj;jpYk;> Vida thdpiy mtjhd epiyaq;fspy; mJ

Vwj;jho 10 kPw;wu; cauj;jpYk; nghUj;jg;gl;L tspkz;lj;jpy; fhw;wpd;

Ntfk; msf;fg;gLk;.
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nra;Kiwr; nraw;ghL 02

kz; ,ioaikg;igj; Jzpjy;

Nju;r;rp kl;lk; : 2.1

ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² kz; khjpupnahd;wpidr; rupahf mse;njLj;jy;.

² thrpg;Gf;fisr; rupahfg; ngWjy;.

² Fohap KiwiaAk; ePukhdp KiwiaAk; gad;gLj;jp
kzy;> milay;> fspr; rjtPjj;ijf; fzpj;jy;.

² ,ioaikg;G Kf;Nfhzpiag; gad;gLj;jp ,ioaikg;G
tFg;igj; jPu;khdpj;jy;.

mwpKfk; : kz;zpy; mlq;fpAs;s fsp> milay;> kzy; Mfpa
fdpaj; Jzpf;iffspd; rhu;gstpyhd rjtPjNk kz;zpd;
,ioaikg;G vdg;gLfpd;wJ. ahNjDk; kz;zpy;
,j;Jzpf;iffspd; msTf;Nfw;g kz;zpd; ,ioaikg;G
jPu;khdpf;fg;gLk;.

(a)  ePukhdp Kiwiag; gad;gLj;jp kz;zpd; ,ioaikg;igj; Jzpjy;.

Nfhl;ghL: ~];Nuhf;| tpjpNa ,k;Kiwapd; Nfhl;ghlhFk;. mjhtJ gha;k

nkhd;wpDs; jpz;kg; nghUnshd;W fPo;Nehf;fp tPOk;NghJ mJ

vy;iy Ntfj;ij miltNjhL> mjd; gpd;du;> mJ tPOk; NtfkhdJ

mjd; miutpl;lj;jpdJ tu;f;fj;jpw;F tpfpjrkkhdJ.

Njitahd cgfuzq;fSk; nghUl;fSk;

² kz; khjpupfs;

² 2mm tpl;lKila tiyf;fz;fSs;s mupjl;L

² ePukhdp

² ntg;gkhdp

² Glf;Fif

² kpd;fdyLg;G

² 10% Nrhbak; Ijnuhl;irl;L/ mNkhdpak; Ijnuhl;irl;L 5%

Nrhba n`f;rhnkw;wh nghRNgw;W (fy;fd; fiury;)

² Ijurd; Ngnuhl;irl;L

² kpd;fyf;fp/nghwpKiwf; fyf;fp/KfitAk; fz;zhbf; NfhYk;

² Viky; mw;fNfhy;

² fOtw; Nghj;jy;
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njhopDl;gf; fy;tpj; Jiw

² fha;r;rptbj;j ePu;

² epWj;jw; fbfhuk;

² nghypj;jPd; Jz;L> ,wg;gu; ehlh

² ,yj;jpudpay; juhR

² cyu;j;jp

² 1l (1000 ml) msthd msf;Fk; rhb

² kz; ,ioaikg;G Kf;Nfhz tupg;glk;

² ntg;gkhdp

² 50 ml msTr;rhb

nra;Kiw:

             ² kz; khjpupiag; ngw;W 2mm mupjl;bdhy; mupj;Jf;nfhs;f.

² mjpypUe;J cgkhjpupfs; ,uz;ilg; ngw;Wf;nfhs;f. (<ur;rktYit

mwpaTk; ,ioaikg;ig mwpaTk;.)

² xU khjpupiag; gad;gLj;jp kz;zpd; <ur;rktYit mwpf.

² ntWk; Glf;Fifapd; jpzpit mstpLf. (a g)

² Glf;Fifapy; 50g kz;iz ,l;L jpzpit mstpLf. (b g)

² fdyLg;gpy; (Nghwizapy;) itj;J khwh epiwngwg;gl;l gpd;

jpzpit mse;J nfhs;f. (c g) (,jw;fhf Vwj;jho 24 kzp
Neuk; nrythFk;.)

² kz;zpd; <uypg;Gg; ngWkhdj;ijf; fzpf;Ff.

<uypg;Gg; ngWkhdk; () } 
(b-c)

(c-a)

² <ur;rktYitf;; fzpf;Ff.

<ur; rktY } 1+

² kw;iwa kz; khjpupapypUe;J kz; tiff;fika cupa msT

kz;izg; ngw;Wf;nfhs;f.

ftdpf;Ff: kzy; kz;nzdpd; 100g ck; Vida kz;fSf;F

50g ck; mse;J ngWf. mjid Kfitapy; ,Lf.

² ngwg;gl;l kz; khjpupAld; Ijurd; Ngnuhl;irl;L Nru;e;J 10

epkplk; ePu;g;ghj;jpuj;jpy; itj;Jr; #lhf;Ff.

² 10% Nrhbak; Ijnuhl;irl;L / mNkhdpak; Ijnuhl;irl;L my;yJ

5% fy;fd; fiury; 50 ml ,idr; Nru;j;J 12 kzp Neuk; itf;fTk;.

² kz; khjpupia cNyhfg; ghj;jpunkhd;wpypl;Lg; nghwpKiwf;

fyf;fpapdhy; epkplj;Jf;F 16 000 jlitfs; vd;w tPjj;jpy; 2
epkplk; fyf;Ff.

ftdpf;Ff: kpd;fyf;fp (nghwpKiwf; fyf;fp) ,y;yhjtplj;J
fz;zhbf; Nfhypdhy; 10 epkplk; fyf;f Ntz;Lk;.
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² fiuriy> msf;Fk; rhbapy; ,l;L> Kfitapy; kPjpahf cs;s

midj;ijAk; fOty; Nghj;jypy; cs;s fha;r;rp tbj;j ePupdhy;
fOtp msf;Fk; rhbapy; Nru;f;Ff.

² 1l fdtsT ngwg;gLk; tiu fOtw; Nghj;jy; %yk; fha;r;rp

tbj;j ePu; Nru;f;Ff.

² msf;Fk; rhbapd; thiag; nghypj;jPd; glyk; kw;Wk; ,wg;gu;

ehlh Mfpatw;wpd; cjtpAld; ,Wf;fkhf %br; rpy jlitfs;
jiyfPohfg; Gul;bf; fyf;fp> rkjskhd xU Nkw;gug;G (Nkir)
kPJ itf;Ff.

² clNd epWj;jw; fbfhuj;ij ,af;Ff.

² Eiu mw;Wg; Nghtjw;nfd fiurypd; Nkw;gFjpapy; Viky; mw;f

Nfhy; %d;W Jspfs; Nru;f;f. Njitf;Nfw;g 2 epkplj;jpYk; 2
kzpj;jpahyj;jpYk; ePukhdp thrpg;igg; ngWf.

² me;je;jr; re;ju;g;gq;fspy; fdyLg;gpd; ntg;gepiyia> ntg;gkhdp

nahd;wpdhy; mse;jwpf.

² msTr;rhbia Xa;thf itj;J> 2 epkplq;fspYk; 2 kzpj;jpahyq;

fspYk; gpd;tUkhW thrpg;Gf;fisg; ngWf.

2 epkplj;jpy; ePukhdp mkpOk; cauk;  = H
1

2 kzpj;jpahyj;jpy; ePukhdp mkpOk; cauk;  = H
2

2 epkplj;jpy; kz; fiurypd; ntg;gepiy  = T
1 

0C

2 kzpj;jpahyj;jpy; fiurypd; ntg;gepiy  = T
2 

0C

² 1 yPw;wu; msf;FQ;rhbapy; 5%  fy;fd; fiury; 50 ml my;yJ

10% mNkhdpak; Ijnuhl;irl;L/Nrhbaikjnuhl;irl;L 50 ml
Nru;j;J> 1 l MFk; tiu fha;r;rp tbj;j ePu; Nru;j;Jf; fl;Lg;ghl;Lg;
gupNrhjid mikg;igj; jahu;nra;f.

² ,e;j msf;FQ;rhbapd; thia %br; rpy jlitfs; jiyfPohfg;

Gul;bf; FYf;Ff.

² fl;Lg;ghl;Lg; gupNrhjidf;Fupa msTr; rhbapYk; ePukhdpia

,l;L 2 epkplj;jpYk; 2 kzpj;jpahyj;jpYk; gpd;tUk; thrpg;Gf;fisg;
ngWf.

2 epkplj;jpy; ePukhdp mkpOk; cauk;  = h
1

2 kzpj;jpahyj;jpy; ePukhdp mkpOk; cauk;  = h
2

2 epkplj;jpy; kz; fiurypd; ntg;gepiy  = T
3 

0C

2 kzpj;jpahyj;jpy; fiurypd; ntg;gepiy  = T
4 

0C

² kz; khjpupapd; cyu; epiwiaf; fzpf;Ff. ^Ms&

    kz; khj;jpupapd; cyu; epiu =  kz; khjpupapd; <uj;jpzpT

   <ur; rktY

² ePukhdp thrpg;Gf;fhf tOj;jpUj;jk; nra;tjw;fhd fhuzk;>

ePukhdpahdJ 680F (200C) ,y; msT Nfhblg;gl;bUj;jy; MFk;.)
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² fiurypd; ntg;gepiy 680F ,Yk; Fiwthd re;ju;g;gq;fspy;

mt;thW FiwtilAk; xt;nthU ghiff;fhfTk;  ePukhdp thrpg;gpd;

0.2 tPjj;ijf; Fiwf;fTk;.

² fiurypd; ntg;gepiyapYk; cau;thd re;ju;g;gq;fspy; mt;thW

caUk; xt;nthU ghiff;fhfTk; ePukhdp thrpg;gpy; 0.2 tPjk;

Nru;f;Ff.

² ePukhdpf;fhd tOj;jpUj;jf; fhuzpiaf; fzpj;Jj; jpUj;jpa

thrpg;igg; ngWf.

tOj;jpUj;jf; fhuzp (ntg;gepiy 200C apYk; mjpfupf;Fk;NghJ)

} 
9

32 68 0.2
5

xT
  

     

tOj;jpUj;jf; fhuzp (ntg;gepiy 200C apYk; FiwtilAk;NghJ)

} 
9

68 32 0.2
5

xT
  

     

2 epkplj;jpy; kz; fiurypd; jpUj;jpa thrpg;G  } 1
1H

2 kzpj;jpahyj;jpy; kz; fiurypd; jpUj;jpa thrpg;G  } 1
2H

2 epkplj;jpy; fl;Lg;ghl;Lg; gupNrhjidapd; jpUj;jpa thrpg;G } 1
1h

2 kzpj;jpahyj;jpy; fl;Lg;ghl;Lg; gupNrhjidapd; jpUj;jpa thrpg;G
 } 1

2h

Neuk;
     fl;Lg;ghl;Lg; gupNrhjid (fha;r;rp tbj;j ePu;

     fy;fd; fiury;/NaOH Viky; mw;fNfhy;

2 ep.  H
1

     T
1

    1

1
H = H

1
 +  tOj;        h

1
             T

3

1

1
h = h

1
 + tOj;jpUj;jf;

      jpUj;jf; fhuzp    fhuzp

kzp 2   H
2

T
2

1

2H = H
2
 +  tOj; h

2
= T

4

1

2h = h
2
 + tOj;jpUj;jf;

 jpUj;jf; fhuzp     fhuzp

 kzy; fiury;

 ePukhdp
thrpg;G

 ntg;gepiy

^0C& thrpg;G

jpUj;jg;gl;l thrpg;G ePukhdp

thrpg;G
 ntg;gepiy

^0C& thrpg;G
 jpUj;jg;gl;l thrpg;G
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² kz; ,ioaikg;igj; Jzptjw;Fupa fzpj;jiyr; nra;f.

(ISSS Kiwapd;gb)

fsp> milay; rjtPjk; } 

1 1
1 1H h

100
Ms

 
 

 

kzy; rjtPjk; } 100 - (fsp  +milay; rjtPjk;)

fspr; rjtPjk; } 

1 1
2 2H h

100
Ms

 
 

 

milay; rjtPjk; } (fsp  +milay; rjtPjk;) - fspr;rjtPjk;

² ,ioaikg;G Kf;Nfhzpapd; cjtpAld; ,ioaikg;G tFg;igj;

Jzpf.

² ngwg;gl;l kzy; rjtPjj;ij kzy; gf;fj;jpy; Fwpj;Jf;nfhs;f.

² me;j ,lj;jpypUe;J milay; gf;fj;Jf;Fr; rkhe;jukhff; Nfhnlhd;iw

tiuf.

² ngwg;gl;l milay; rjtPjj;ij milay; gf;fj;jpy; Fwpj;Jf;nfhs;f.

² me;j ,lj;jpypUe;J fspkz; gf;fj;Jf;F rkhe;jukhff; Nfhnlhd;iw

tiuf.

² ngwg;gl;l fspr; rjtPjj;ijf; fspg;gf;fj;jpy; Fwpj;Jf;nfhs;f.

² me;j ,lj;jpypUe;J kzy; gf;fj;Jf;Fr; rkhe;jukhff; Nfhnlhd;iw

tiuf.

kzy; rjtPjk;

m
i
l
a
y
; rj

t
Pj
k
;

f
s
pr
;rj
t
Pj
k
;

kzy; fsp

kzy; fsp ,Uthl;b

kz; ,Uthl;b

kzy;

fsp

  milay; fsp

    milay; fsp

,Uthl;b

         milay;

    ,Uthl;b

              milay;



19

capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L
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² Kf;Nfhzpapd; kPJ tiuag;gl;l NfhLfs; %d;Wk; xd;iwnahd;W

re;jpf;Fk; ,lj;jpYs;s ,ioaikg;Ng mk;kz;Zf;Fupa ,ioaikg;G
tifahFk;.

tpNrl Fwpg;Gf;fs;:

² kz; khjpupiaf; fdyLg;gpy; itj;J khwh epiwiag; ngWtjw;F Vwj;jho

24 kzp Neuk; nry;thFkhjyhy;> ghlrhiyapy; ,r;nrad;Kiwr;

nraw;ghl;il elj;Jk;NghJ vjpu;Nehf;fg;gLk; ,lu;g;ghl;ilj; jtpu;g;gjw;fhf>

8 kzp Neuk; fdyLg;gpy; itj;J cyu;j;jpf;nfhs;tJ NghJkhdJ.

(b)  Fohap Kiwiag; gad;gLj;jp kz;zpd; ,ioaikg;igj; Jzpjy;.

Nfhl;ghL: ~];Nuhf;| tpjpNa ,k;Kiwapd; Nfhl;ghlhFk;. mjhtJ gha;k

nkhd;wpDs; jpz;kg; nghUnshd;W fPo;Nehf;fp tPOk;NghJ mJ

vy;iy Ntfj;ij miltNjhL> mjd; gpd;du;> mJ tpOk; NtfkhdJ

mjd; miutpl;lj;jpdJ tu;f;fj;jpw;F tpfpjrkkhdJ.

Njitahd cgfuzq;fSk; nghUl;fSk;

² ghlrhiyg; gapu; nra; epyj;jpypUe;Jk; tanyhd;wpypUe;Jk; ngw;w

,uz;L kz; khjpupfs;

² mupjl;Lj; njhFjp

² Nrhbak; Ijnuhl;irl;L my;yJ 10% mNkhdpak; Ijnuhl;irl;L/

Nrhbak; n`f;rhnkw;wh nghRNgw;W (fyfd; fiury;)

² Ijurd; ngnuhl;irl;L

² Viky; mw;fNfhy;

² KfitAk; fz;zhbf; NfhYk;

² fOtw; Nghj;jy; ^wash bottle&

² fha;r;rptbj;j ePu;

² epWj;jw; fbfhuk;

² 25  ml Fohap

² nghypj;jPd; Jz;L> ,wg;gu; ehlh

² Glf;Fif

² juhR

² fdyLg;G (Oven)

² cyu;j;jp

² ,ioaikg;G Kf;Nfhzp

² 1000  ml msTr;rhb

² 10  ml msTr;rhb
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nra;Kiw:

            ² kz; khjpupfs; ,uz;ilAk; fhw;wpy; cyu;j;jp ifahy; Ju;itahf;fp>

2mm mupjl;bdhy; mupj;njLf;Ff. mjpypUe;J 40g kz;iz

epWj;njLj;J> Kfitnahd;wpy; ,l;L> Ijurd; Ngnuhl;irl;L Nru;j;J

20 epkpl Neuk; ePu;j;njhl;bapy; ,l;L ntg;gNkw;wpf; nfhs;f.

² mjDld; 10 ml Nrhbaikjnuhl;irl;L my;yJ 10% mNkhdpaikj

nuhl;irl;Lk; rpwpjsT ePUk; Nru;f;Ff.

² Nkw;gb fyitiaf; fz;zhbf; Nfhypdhy; 10 epkpl Neuk; fyf;Ff.

(kpd; fyf;fpiag; gad;gLj;Jtnjdpd; 16 000 rpm Ntfj;jpy; 2 epkplk;

fyf;Ff.)

² Nkw;gb fiuriy 0.02 mm mupjl;bdhy; tbj;J kziy NtwhfTk;

milaYk; fspAk; mlq;fpa fiuriy NtwhfTk; gpupj;Jf;nfhs;f.

,jw;fhf fOtw; Nghj;jiyj; Jizahff; nfhs;f. (,jd;NghJ

kpfj; njspthf ePu; tbe;J nry;Yk; tiuapy; mupjl;by; cs;s

nghUs;fisf; fOtp msf;FQ; rhbapy; Nru;j;Jf; nfhs;f.)

² fspAk; milaYk; mlq;fpAs;s fiuriy 1000 ml msf;FQ; rhbapy;

,l;L 1000 ml milahsk; tiu fha;r;rptbj;j ePu;; Nru;f;Ff.

² msf;FQ;rhbapd; thiag; nghypj;jPd; jhspdhy; %b> wg;gu; ehlhtp

dhy; ,Wf;fpa gpd; jiyfPohfg; Gul;bathW fyf;Ff.

² Fohapnahd;wpid vLj;J mjd; KidapypUe;J 10cm Nkyhf

milahsnkhd;iw ,Lf. (,wg;gu; thnuhd;wpid ,Ltjd; %yk;

njspthf milahsg;gLj;jpf; nfhs;syhk;.)

² fyf;fpa fiuriy Xa;tpy; itj;J> 6 kzp 10 epkplq;fspd; gpd;du;>

Fohapia 10 cm milahsk; tiuapy; fiurypy; mkpo;j;jp> fiurypd;

25ml ,id vLj;J epiw mwpag;gl;l Glf;Fifnahd;wpDs; (P)

,Lf.

² kPz;Lk; 1000 ml  milahsk; tiu ePuhy; epug;gpf; fyf;fp> Xa;thf

itj;J 3 epkplk; 42 nrf;fd;fspd; gpd;du; fiurypd; 25ml Ig;

ngw;W epiw mwpag;gl;l Glf;Fifnahd;wpDs; (Q) ,Lf.

² mupjl;bdhy; mupj;njLj;j kzw; gFjpiaAk; epiw mwpag;gl;l

Glf;Fifnahd;wpy; (R) ,Lf.

² Nkw;gb (P), (Q), (R) Mfpa %d;W khjpupfisAk; 1050C ntg;gepiyapy;

cs;s fdyLg;gpy; khwh epiw fpilf;Fk; tiu cyu;j;jpf; nfhs;f.

² fdyLg;gpy; cyu;j;jpa khjpupfis> cyu;j;jpnahd;wpDs; ,l;L> rpwpJ

Neuk; itj;jpUe;J gpd;du; mk;khjpupfspd; epiwia mse;J nfhs;f.

² kzy;> fsp> milay; rjtPjq;fisj; jdpj;jdpNa fzpf;Ff.
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fzpj;jy;

² ru;tNjr kz; fdpag; ghFghl;bd; (ISSS) gb fdpag; ghFghL tUkhW.

fdpaj; Jzpf;if   Jzpf;if tl;lk; ^mm&

kzy; 2.00 - 0.02

milay; 0.02 - 0.002

fsp < 0.002

fsp> milay; Jzpf;ifr; rjtPjj;ijj; Jzpjy;

ntWk; Glf;Fifapd; jpzpT    = w
1 
g

Glf;Fif + fdyLg;gpy; cyu;;j;jpa khjpupapd;

(Q ,d; jpzpT)    = w
2 
g

25 ml ,y; cs;s fsp+milay; Jzpf;iffspd;

jpzpT    = (w
2 
-w

1
)g

    1 000 ml fiurypy; cs;s fsp  + milay; Jzpf;iffspd;

    jpzpT = 2 1(w -w )g
 x 1000ml

25ml

      mjw;fika 40 g kz;zpy; cs;s fsp + milay; Jzpf;iffspd;

        jpzpT = 2 1(w -w )g
 x 1000ml

25 ml
  =  Ag

    fsp + milay; Jzpf;iffspd; rjtPjk;  (x)  =   
A

 x 100
40

fspj;Jzpf;ifr; rjtPjj;ijj; Jzpjy;.

ntWk; Glf;Fifapd; jpzpT    = w
3 
g

Glf;Fif + fdyLg;gpy; cyu;j;jpa

khjpupapd; (P) jpzpT    = w
4 
g

25ml fiurypy; cs;s fspj; Jzpf;iffspd;

jpzpT    = (w
4 
-w

3
)g

 1 000ml fiurypy; cs;s fspj;Jzpf;iffspd;

jpzpT                      = 
4 3(w -w )g

 x 1000ml
25ml

                                =  Bg

g
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mjw;fika 40 fpuhk; kz;zpy; cs;s fspj; Jzpf;iffspd;

    jpzpT    =   Bg

    fspj;Jzpf;iffspd; rjtPjk; (y)    =  
B

 x 100
40

    milaypd; rjtPjk;    =  x - y

kz; khjpupapd; kzy; rjtPjj;ijj; Jzpjy;

kzy; rjtPjk; + fspr; rjtPjk; + milay; rjtPjk;  =  100

kzy; rjtPjk;   =  100 - x

² ,q;F ngw;w ngWkhdj;ijf; fdLg;gpy; cyu;j;jpg; ngw;w kzypd;

jpzpTld; xg;gpl;Lg; ghu;f;fyhk;. ,e;j ,uz;L ngWkhdq;fSk; (kpff;
fpl;ba mstpy;) rkkhf ,Uj;jy; Ntz;Lk;.

² gupNrhjid %yk; ngw;w kz;> fsp> milay; ngWkhdq;fisf;

nfhz;L> ,ioaikg;G Kf;Nfhzpiag; gad;gLj;jp gupNrhjidf;fhf
vLj;j kz; khjpupapd; ,ioaikg;G tFg;igj; Jzpf.

KbG

kz;zpy; mlq;fpAs;s kzy;> fsp> milay; rjtPjq;fisf; Fwpg;gpl;L>

,ioaikg;Gj; njhlu;ghd fUj;Jf;fis Kd;itf;Ff.

tpNrl Fwpg;Gf;fs;:

² ntt;NtW ,lq;fspy; kz;zpd; ,ioaikg;G ntt;NtWgl;ljhFk;. vdNt>

ntt;NtWgl;l rpy ,lq;fspypUe;J ngw;w kz; khjpupfspd; ,ioaikg;igj;

Jzpf.

² kz;izg; gupfupf;Fk;NghJ Ijurd; Ngnuhl;irl;L Nru;j;J ntg;gNkw;Wt

jhy; Nrjdg; nghUs;fs; xl;rpNaw;wkilAk;. gpizg;Gf; fUtpfs;

ciltjhy; kz; Jzpf;iffs; guk;Gk;. NaOH %yk; kz; Jzpf;iffs;

fiyjYf;F MshFk;.

² epiwf;Nfw;g> ahNjDk; fiurypDs; Jzpf;iffs; ghj;jpuj;jpd; mbapy;

tpOk; tPjkhdJ> ];Nuhf; tpjpapd;gb epfOfpd;wjhff; fUjp> mj;Jzpf;iffs;

fPo;Nehf;fpr; nry;Yk; tPjkhdJ ntg;gepiyf;Nfw;g NtWgLfpd;wikiaf;

ftdj;jpw;nfhz;L> Jzpf;iffs; fPo;Nehf;fp tPOk; tpjj;Jf;fika milay;>

fsp vd Ntwhf;fpf; fzpf;fg;gLk;.

² ePukhdp KiwiaAk; Fohap KiwiaAk; Ma;T$lj;jpy; epfo;j;Jk;NghJ

,jd; KjyhtJ gbKiwia Neu fhyj;Jld; nra;J itg;gjd; %yk;

Neuj;ij kPjg;gLj;jpf; nfhs;syhk;.
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nra;Kiwr; nraw;ghL 03

kz; jpl;gj;ijAk; mikg;igAk; Jzpjy;

Nju;r;rp kl;lk; 2.1 : thdpiy mtjhdpg;G epiyankhd;wpd; nraw;ghl;il
tprhuiz nra;thu;.

ghlNtisfs; : 05

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² kz; khjpupapd; jpl;gj;ijj; Jzpjy;.

² kz;zpd; ,sFjpwd; vy;iyiaj; Jzpjy;.

² kz;zpd; jputj;jd;ik vy;iyiaj; Jzpjy;.

² ntt;NtW ,lq;fspy; ngw;w kz; khjpupfspd; mikg;igj;
Jzpjy;.

mwpKfk; : kz; jpuisnahd;wpd; kPJ ahNjDk; tpiriag;
gpuNahfpj;J mt;tpiriag; gbg;gbahf mjpfupj;Jr;
nry;Yk;NghJ mk;kz; jpuis ntbg;GWk;. mt;thW
ntbg;GWtjw;F vjpuhf kz; jpuis fhl;Lk; vjpu;g;Gj;

jd;ikNa kz; jpl;gk; vdg;gLfpd;wJ.

Nfhl;ghL : cyu;e;j> <u> ePupdhy; epuk;gyile;Js;s re;ju;g;gq;fspy;

kz;zpd; jpl;gj;ij tptupf;Fk; xl;Le;jd;ik> ,sFjd;ik>
td;ik> jputj;jd;ik vy;iy Mfpad ntt;NtWgLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² jfl;L thup

² ntt;NtW ,lq;fspypUe;J ngw;w kz; khjpupfs;

² ,sq;fhw;wpy; cyu;j;jpa 1kg epiwAs;s kz; Fw;wp

² mbf;Nfhy;

² ePu;

² fdyLg;G

² juhR (,uz;L jrk jhdq;fSf;Fj; jpUj;jkhf

msf;ff;$ba)

² mupjl;L (425 m ikf;fpNuhd; tiyf;fz;Zs;s)

² $k;G cl;nrYj;jy; khdp (Cone Penetrometer)

² fz;zhbj;jl;L (Glass Plate)

² iftpy;iy

nra;Kiw:
   $k;G cl;nrYj;jy; khdp

Cone penetrometer
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(a) kz; jpl;gj;ijj; Jzpjy;

(I) ePupdhy; epuk;gyile;Js;s kz;zpd; jpl;gj;ijj; Jzpjy; ^Wet soil&

² ePupdhy; epuk;gyile;j xU kz; khjpupiaj; njupTnra;J nfhs;f.

² kz;zpd; xl;Lk; jd;ikiaj; (Stickiness) Jzptjw;fhfg; gpd;tUkhW
Nrhjidia elj;Jf.

² rpwpjsT kz;iz vLj;J> ngUtpuYf;Fk; Rl;L tpuYf;Fk; ,ilNa
itj;J mOj;jpagpd; tpuy;fis nkJthfj; jsu;j;Jf.

² gpd;tUk; glq;fisf; fw;wha;e;J kz;zpd; xl;Le;jd;ikiaj;
jPu;khdpf;Ff.

0 - xl;Ljd;ik mw;wJ (No Sticky)

kz; ifapy; xl;ltpy;iy.

1- rpwpJ xl;Ljd;ikAs;s (Slightly sticky)

rw;W mOj;Jk;NghJ tpuy;fspy; xl;ba NghjpYk; tpuy;fisj;
jsu;j;Jk;NghJ xU tpuypy; khj;jpuk; xl;bapUg;gNjhL> ,uz;L
tpuy;fSf;fpilNa xl;bapUg;gjpy;iy.

2 - xl;Ljd;ikAs;s (Sticky)

rw;W mOj;Jk;NghJ ,uz;L tpuy;fspYk; xl;LtNjhL tpuy;fisj;
jsu;j;Jk;NghJ kz; ,UGwkhfTk; rw;W ,OgLk;.
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3 - kpf xl;Ljd;ikAs;s (Very sticky)

ngUtpuypYk; Rl;L tpuypYk; kz; xl;LtNjhL> tpuy;fisj;
jsu;j;Jk;NghJ ,UGwkhfTk; ,OgLk;.

ePupdhy; epuk;gyile;Js;s kz;zpd; ,sF jd;ikiaj; Jzpjy;

² ePupdy; epuk;gyile;Js;s kz; khjpupnahd;wpid vLj;J> cs;sq;
ifapy; itj;J tpuy;fshy; 3mm tpl;lKs;s E}y; Nghd;wthW
MFk; tifapy; cs;sq;iffshy; cUl;Lf.

² kz;zpd; ,sFjd;ikiaj; Jzptjw;fhfg; gpd;tUkhW Nrhjpf;Ff.

0 - ,sFjd;ik mw;wJ (Non Plastic)

E}y; Nghd;wnjhd;W Njhd;Wtjpy;iy.

cjhuzk;: jdpkzpAU nfhz;l kz;

1- rw;W ,sFjd;ikAs;s (Slightly Plastic)

E}y; Nghd;wnjhd;W Njhd;WkhapDk; kPz;Lk; Kd;ida epiyia
milar; nra;Ak;NghJ E}y; cilAk;.

2 - ,sFjd;ikAs;s (Plastic)

E}y; Nghd;wnjhd;W Njhd;WkhapDk;> mjid kPz;Lk; Kd;ida
epiyia milar; nra;Ak;NghJ ciltNjhL> mjidf; nfhz;L
kPz;Lk; E}iy Mf;f KbahJ.
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3 - kpfTk; ,sFjd;ikAs;s (Very Plastic)

E}y; Nghd;wnjhd;W Njhd;WtNjhL> mJ ,yFtpy; cila khl;lhJ.
Muk;g epiyia milar; nra;J kPz;Lk; E}y; Nghd;W cUl;lyhk;.

<ukz;zpd; (Moist Soil) jpl;gj;ijj; Jzpjy;

² ,jw;fhf <uypg;ghd vdpDk; ePupdhy; epuk;gyilah kz; khjpup
nahd;wpidj; njupT nra;Jnfhs;f.

² kz; khjpupnahd;wpid vLj;J> ngUtpuYf;Fk; Rl;L tpuYf;Fk;
,ilNa itj;J mOj;Jtjd; %yk; my;yJ cs;sq;ifapy; itj;J
mkj;Jtjd; %yk; kz;jpl;gj;ijj; Jzpayhk;.

0 - ,sf;fkhd (Loose)

E}y; Nghd;wnjhd;W Njhd;Wtjpy;iy.

(jdpkzpAU nfhz;l kz;)

1- kpf cilAk; jd;ikAs;s (Very friable)

kz; kpfr; rpW mKf;fj;jpdhYk; $l cilAk;. kPz;Lk; mOj;jpaTld;
Jzpf;iffs; xd;Wlndhd;W xl;bf;nfhs;Sk;.

2 - cilAk; jd;ikAs;s (Friable)

kz;zpd; kPJ eLj;jukhd mKf;fj;ijg; gpuNahfpf;Fk;NghJ cilAk;.
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3 - cWjpahd (Firm)

eLj;ju mKf;fj;jpd;NghJ kz; cile;jNghjpYk;> vjpu;g;Gj; jd;ikia
czuyhk;.

4 - mjpf cWjpahd (Very Firm)

mjpf mKf;fj;jpd;NghJ kz; cilAkhapDk; tpuy;fSf;F ,ilNa
mOj;Jtjhy; cila khl;lhJ.

5 - kpf;f cWjpahdJ (Extremely Firm)

kpf mjpfkhd mKf;fj;jpdhy; khj;jpuk; kz;iz cilf;fyhk;.
ngUtpuYf;Fk; Rl;LtpuYf;Fk; ,ilNa mOj;Jtjhy; cilf;f
KbahJ. vdpDk; kz;izg; gFjpgFjpahf cilf;fyhk;.

cyu; kz;zpd; (Dry Soil) jpl;gj;ijj; Jzpjy;

² ,jw;fhff; fhw;wpy; cyu;j;jpa kz; khjpupnahd;iwj; njupT nra;J
nfhs;f.

² cyu;kz;zpd; jpl;gj;ijj; Jzptjw;fhfg; ngUtpuYf;Fk; Rl;L
tpuYf;Fk; ,ilNa mkj;Jf. my;yJ cs;sq;ifapy; itj;J
tpuy;fshy; mkj;jpr; Nrhjpf;Ff.

0 - ,sf;fkhd (Loose)

kz; Jzpf;iffs; xd;Wlndhd;W gpizahJs;sJ. (jdpkzpAU
mikg;Gs;s kz;)
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1- nkd;ikahd (Soft)

kz; Jzpf;iffs; kpf eypthfg; gpize;Js;sNjhL cilAk;
jd;ikAs;sJ. rpwpa mKf;fj;jpd;NghJk; kz; J}shFk; my;yJ
jdpj;jdpj; Jzpf;iffshf NtwhFk;.

2 - rpwpJ td;ikahd (Slightly hard)

rpwpjsT mKf;fj;ij kz; rfpj;jNghjpYk; ngUtpuYf;Fk;
Rl;LtpuYf;Fk; ,ilNa itj;J mkj;Jk;NghJ kz; Jzpf;iffs;
NtwhFk;.

3 - td;ikahd (Hard)

eLj;ju msT mKf;fj;ij kz; rfpj;j NghjpYk; ngUtpuYf;Fk;
Rl;L tpuYf;Fk; ,ilNa mkj;Jk;NghJ rpwpjsTf;F cilAk;.
vdpDk; cs;sq;iff;Fk; tpuy;fSf;Fk; ,ilapilNa itj;J
mOj;Jtjhy; ,yFtpy; cilAk;.

4 - kpf td;ikahd (Very Hard)

mjpf mKf;fj;ijr; rfpg;gNjhL> ngUtpuYf;Fk; Rl;LtpuYf;Fk;
,ilNa itj;J mOj;jp cilf;f KbahJ. vdpDk;> cs;sq;iff;Fk;
tpuy;fSf;Fk; ,ilNa itj;J mOj;Jtjhy; rw;W vjpu;g;Gj;
jd;ikAld; cilAk;.

5 - mjp td;ikahdJ (Extremely hard)

mjpf mKf;fk; gpuNahfpf;fg;gl;l NghjpYk; kz; Jzpf;iffs;
ciltjpy;iy.
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KbG

cyu;> <u kw;Wk; ePupdhy; epuk;gyile;Js;s re;ju;g;gq;fspy; kz; khjpupfspd;

jpl;gj;ijj; Jzpe;J mwpf;ifg;gLj;Jf.

(b) kz; khjpupnahd;wpd; ,sFjd;ik vy;iyiaj; (Plastic limit)
Jzpjy;.

nra;Kiw:

² kz; khjpupnahd;wpid vLj;J mjid tspapy; cyutpLf.

² kz; khjpupAld; rpwpjsT ePu; Nru;j;J jl;ilahd fz;zhbj;jl;L
kPJ ,l;L cUl;Lf.

² 3 mm tpl;lKs;s 10 cm ePskhd cUisnahd;wpid Mf;f Kaw;rp
nra;f.

² mt;thW cUisahf;f Kbahtpbd;> NkYk; rpwpjsT ePu; Nru;j;J
mNj tpl;lKk; ePsKk; cs;s kz; cUisnahd;iw Mf;ff;$ba
re;ju;g;gj;ij mile;j gpd;du;> mk;kz;zpy; mlq;fpAs;s ePupd;
msit <u;itkhd (epiwkhd) Kiwapy; mse;Jnfhs;f.

² mJ mk;kz;zpd; ,sFjd;ikr; Rl;bahFk;.
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(c) kz; khjpupnahd;wpd; jputj;jd;ik vy;iyiaj; (Liquid limit)
Jzpjy;

      ² fhw;wpy; cyu;j;jpa kz; khjpupapypUe;J 200g ,id epWj;njLf;Ff.

² mk;kz;zpid 425 mtiyf;fz;Zs;s mupjl;bdhy; mupf;Ff.

² mupj;njLj;j kz;Zld; ePu; Nru;j;J fspNghd;W Mf;fpf;nfhs;f.

² mk;kz;fyitia cUistbtf; fpz;znkhd;wpy; tspf;Fkpopfspd;wp
epug;gpf;nfhs;f.

² ,Wjpapy; mf;fyitapd; Nky;> Nkw;gug;ig kl;lg;gLj;jp $k;G cl;nrYj;jy;
khdpapd; Fwpj;j ,lj;jpy; itf;Ff.

² $k;G cl;nrYj;jy; khdpapd; Kid kz;Nkw;gug;Gld; njhLifAWkhW
mikg;igj; jahu;g;gLj;jp> thrpg;igg; ngWf.

² epiyf;Fj;Jg; gpbia tpLtpj;J> $k;ig kz;zpDs; 5 nrf;fd; Neuk;
nry;yr; nra;J> mJ nrd;w Moj;ijf; Fwpj;Jf; nfhs;f. (d= 20 mm)

² $k;ig 14 mm - 28 mm tiuahd Moj;Jf;Fr; nrYj;jp gupNrhjidia
Vwj;jho 4 jlitfs; kPz;Lk; kPz;Lk; elj;Jf.

² ,e;j xt;nthU re;ju;g;gj;jpYk; xt;nthU kz; khjpupiag; ngw;W <u;itkhd
(epiwkhd) Kiwapy; kz;zpd; <uypg;ig mse;Jnfhs;f.

² $k;G kz;zpDs; nrd;w J}uj;ij x mr;rpYk; me;je;jr; re;ju;g;gj;jpy;
cs;s <uypg;G msit y mr;rpYk; Fwpj;J tiuig tiuf.

² $k;G kz;zpDs; nrd;w J}uk; 20 mm MFk;NghJ kz;zpd; <uypg;G>
msT> kz;zpd; jputj;jd;ik vy;iy (Liquid limit - LL) vdg;gLk;.

epiw

<uypg;G msT (%)

$k;G kz;zpDs; nrd;w

J}uk; (mm)
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(d) kz;zpd; mikg;igj; Jzpjy;

mwpKfk; : kz;zpy; cs;s fsp> milay; kz; Nghd;w Kjdpiyj;

Jzpf;iffs; ngUk;ghYk; ntt;Ntwhff; fhzg;gLt

jpy;iy. khwhf mit gpizg;Gf; fhuzpfs; %yk;

gpizf;fg;gl;L cWjpahd jpus;fshf xOq;fikjNy kz;

mikg;G MFk;.

Nfhl;ghL : kz; jpus;fspd; tbtk;> juk;> gUkd; Mfpatw;Wf;fika

kz; mikg;G NtWgLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² kz; ghsq;fs; rpy

² jfl;L thup

² iftpy;iy

nra;Kiw:

             ² fsj;ijg; gpujpepjpj;Jtg;gLj;Jk; tifapy;> jfl;L thupapdhy; (shovel)
Vwj;jho 1 kg epiwAs;s kz; ghsNkhd;wpidg; ngWf.

² mjid tspapy; cyu;j;Jf.

² mk;kz; ghsj;ij epyj;jpypUe;J Vwj;jho 150 cm tiu cauj;jp
ypUe;J rPke;Jj; jiuapy; tpor; nra;f.

² kz; jpus;fspd; jd;ikiaf; iftpy;iyapdhy; mtjhdpf;Ff.

² fpilf;Fk; Jz;Lfspd; tbtk;> juk;> gUkd; Mfpatw;Wf;F mika
kz; khjpupiag; ngw;w ,lj;jpd; kz; mikg;ig KbTnra;f.

KbG

ntt;NtW ,lq;fspy; cs;s kz;zpd; jpl;gj;ijAk; mikg;igAk; Jzpf.

mit njhlu;ghff; fUj;Jj; njuptpf;Ff.

kz; mikg;ig tif

epuYU (columnar) jl;LU(platy)     jdpkzpAU (single grained)

kzpAU (granular)   Fw;wp (blocky)  mupak; Nghd;w (prismatic)
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tpNrl Fwpg;Gf;fs;:

² xd;Wf;nfhd;W NtWgl;l rpy ,lq;fspypUe;J kz; khjpupfisg; ngw;W
xt;nthU FOTk; ntt;Ntwhf kz; mikg;igj; Jzpjy; Ntz;Lk;.

² ePupdhy; epuk;gyile;j kz;izg; ngWtjw;fhf ed;F kio nghope;j
clNdNa kz; khjpupiag; ngwyhk;.
<u kz;izg; ngWtjw;fhf> kio nghope;J 24 kzp Neuk; fope;j
gpd;du; kz; khjpupiag; ngWtJ nghUj;jkhdJ.

² kz; khjpupfspd; <uypg;Gr; rjtPjj;ijj; JzpAk;NghJ gupNrhjidiag;
G+u;j;jpnra;j clNdNa kz; khjpupfisg; ngw;W cyu;j;jpnahd;wpDs;
itj;jy; Ntz;Lk;. (ePu; ntspNaWtijj; jtpu;g;gjw;fhf)
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nra;Kiwr; nraw;ghL 04

kz; epwj;ijj;; Jzpjy;

Nju;r;rp kl;lk; : 2.1

ghlNtisfs; :

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² kd;ry; epw ml;ltizia kz; khjpupAld; xg;gpLjy;.

² ntt;NtW ,lq;fspypUe;J ngw;w kz; khjpupfspd;

epwj;ij> kd;ry; epw ml;ltiziag; gad;gLj;jpj; Jzpjy;.

mwpKfk; : nghJthf ntWq;fz;zhy; ,dq;fhzj;jf;f kz;zpd;
epwj;ij ~kz; epwk;| vdf; Fwpg;gplyhk;. kz;zpd;
epwkhdJ mk;z;zpid cUthf;Ftjpy; gq;fspg;Gr; nra;j
jha;g;ghiwg; nghUs; kw;Wk; kz; gf;fj;Njhw;w cUthf;
fj;jpd; NghJ gq;fspg;Gr; nra;j fhuzpfs; Mfpatw;wpy;

jq;fpapUf;Fk;.

Nfhl;ghL : Hue ,  Value,  Chroma  Mfpa %d;W gpujhdkhd tplaq;fspd;

gb kz;zpd; epwk; jPu;khdpf;fg;gLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

²  ntt;NtW ,lq;fspypUe;J ngw;w ntt;NtW epwKs;s rpy kz;

khjpupfs;

² ePu; - rpwpjsT

² kd;ry; epw ml;ltiz

² nghypj;jPd; jhs; Jz;Lfs; rpy

 ² fbfhuf; fz;zhbfs;

nra;Kiw:

             ² ntt;NtW ,lq;fspypUe;J ngw;w kz; khjpupfis ,jw;fhfg;
gad;gLj;Jf.

² mk;kz;khjpupfspd; xU gFjpiag; ngw;W> fbfhuf; fz;zhb (Watch
glass) xd;wpDs; ,Lf.

² mk;kz; cyu;e ;j epiyapy; fhzg;gLk;NghJ kd;ry; epw
ml;ltizapd; %yk; mjd; epwj;ij mwpf.

² gpd;du; mk;kz;khjpupfSld; rpwpjsT ePu; Nru;j;J nghypj;jPd; jhspd;
kPJ ,Lf. me;j <ukz;iz kd;ry; epw ml;ltizAld; xg;gpl;Lg;
nghUj;Jf.
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² mjw;fika mk;kz; khjpup> gpujhd epwq;fSs; ve;jg; gpupitr;
Nru;e;jJ vd tupirg;gLj;Jf.

² kz; khjpupf;fika epwg; gupghilia (Color Code) Kd;itf;Ff.

² mjw;fika kz; khjpupapd; epwk; njhlu;ghfr; rupahd KbGfis
vLf;Ff.

KbG

kd;ry; epw ml;ltizAld; kz; khjpupapd; epwj;ij xg;gpl;Lg; nghUj;jp kz;

epwj;ij KbT nra;f.

tpNrl Fwpg;Gf;fs;:

² kz;zpd; epwj;ijf; nfhz;L mk;kz;zpd; ,ay;Gfs; njhlu;ghf XusTf;F
tpsf;fk; ngwyhk;.
cjhuzk;: ² fWg;G / fgpyk; - Nrjdg; nghUs; mlf;fk; cau;thdJ.

² rptg;G - tbfhyikg;G jpUg;jpahdJ.
² eiuepwk; - tbfhyikg;G jpUg;jpaw;wJ.
² kQ;rs; - ePu;kl;lk; jho;tjhy; Vw;gLk;

  jho;j;jy;/xl;rpNaw;w epiyik
  cz;L.

² kz;zpd; epwj;ijf; Fwpg;gpLk;NghJ mJ <u kz;Zf;Fupajh my;yJ
cyu;e;j kz;Zf;F cupajh vdf; Fwpg;gpLf.

cjhuzk;: epwg;gupghil: (<ukz;Zf;F) 7.5YR 5/4



35

capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw



36

capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

nra;Kiwr; nraw;ghL 05

kz; mlu;j;jpiaAk; Ez;Lisj; jd;ikiaAk;; Jzpjy;

Nju;r;rp kl;lk; : 2.1z

 nra;thu;.

ghlNtisfs; : 04

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² kz;zpd; Njhw;w mlu;j;jpiaj; Jzpjy;.

² kz;zpd; cz;ik mlu;j;jpiaj; Jzpjy;.

² kz;zpd; Ez;Lisj; jd;ikiaj; Jzpjy;.

mwpKfk; : kz; mlu;j;jp ,uz;L tifg;gLk;. mlu;j;jpapd; myF
fd nrd;upkPw;wUf;Ff; fpuhk; MFk;. Njhw;w mlu;j;jpapd;
%yk; jpz;kg; nghUs;fspd; jpzpTf;Fk; kz;zpd; nkhj;jf;
fdtsTf;Fk; ,ilapyhd tpfpjk; msf;fg;gLtNjhL>
cz;ik/Jzpf;if mlu;j;jp %yk; kz;zpy; cs;s
jpz;kg; nghUs;fspd; jpzpTf;Fk; mk;kz;zpd; jpz;kj;
Jzpf;iffspd; msTf;Fk; ,ilapyhd tpfpjk;
msf;fg;gLk;. vg;NghJk; cz;ik mlu;j;jpiatpl
Fiwthd ngWkhdj;ijNa Njhw;w mlu;j;jp ngWk;.

kz; Ez;Lisj;jd;ik vd;gJ> kz;zpd; nkhj;jf;
fdtsTf;Fk; kz; ,ilntspfSf;Fk; ,ilapyhd

tpfpjj;jpd; rjtPjkhFk;.

Nfhl;ghL : mlu;j;jp vd;gJ myFf; fdtstpd; jpzpT MFk;.

     mlu;j;jp }

kz;zpd; mlu;j;jpiaj; Jzptjw;fhfTk; ,r;rkd;ghl;ilg;
gad;gLj;jyhk;.

Njitahd cgfuzq;fSk; nghUs;fSk;

1. Njhw;w mlu;j;jpiaj; Jzptjw;F:

²  10 cm ePskhd cUistbt fy;tidRf; Foha;j; Jz;L. (,jd;

xU gf;f tpspk;G $u;ikahdjhf ,Uj;jy; Ntz;Lk;.)

² rpwpa gyifj;Jz;L

² Rj;jpay;

² juhR

² fydLg;G

² $u;ikahd fj;jp

fdtsT
jpzpT
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² Mtpahf;fy; jl;L

² cyu;j;jp (Desiccator)

2. cz;ik mlu;j;jpiaj; Jzptjw;F:

² jd;dPu;g;Gg; Nghj;jy;

² cuYk; cyf;ifAk;

² 2 mm tiyf;fz;Zs;s mupjl;L

² juhR

² ePu;j;njhl;b/kzy; njhl;b (water bath/sand bath)

nra;Kiw:

1. Njhw;w mlu;j;jpiaj; Jzpjy;

             ² fy;tidRf; Foha;j;Jz;bd; $u;ikahd tpspk;Gs;s Kidia
Njhw;w mlu;j;jpiaf; fhz;gjw;fhd kz;khjpupiag; ngWk; ,lj;jpy;
kz;zpd; kPJ itAq;fs;. Fohapd; Nky;Kid kPJ rpwpa gyifj;
Jz;il itj;J Rj;jpaypdhy; rpy jlitfs; miwe;J fy;tidRf;
Fohia (cUisia) kz;zpDs; Gijar; nra;Aq;fs;.

gpd;du; cUisiar; #oTs;s kz;izf; $upa fj;jpapdhy; mfw;wp
kz; epuk;gpAs;s cUisiaf; ftdkhf mg;Gwg;gLj;Jq;fs;. glj;jpw;
fhl;bAs;sthW cUisapd; ,U KidfspYk; kz; kl;lkhf
,Uf;Fk; tifapy; Nkyjpf kz;izf; fj;jpapdhy; Ruz;b mg;Gwg;
gLj;Jq;fs;.

kz; khjpupia Mtpahf;fw; fpz;znkhd;wpy; ,l;L> 1050C ntg;g
epiyapYs;s fdyLg;gpy; itj;J khwh epiw fpilf;Fk; tiuapy;
itj;jpUe;J> cyu; kz;zpd; jpzpitg; gjpTnra;J nfhs;Sq;fs;.
fy;tidRf; Fohapd; (cUisapd;) cl;fdtsit kz;khjpupapd;
fdtsthff; nfhs;Sq;fs;.
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mstPLfisg; ngWjy;.

Mtpahf;fw; fpz;zj;jpd; jpzpT =   w
1
 g

Mtpahf;fw; fpz;zk; + cyu; kz;zpd; jpzpT =   w
2
 g

kz;zpd; fdtsT =   πr2h cm3

fzpj;jy;

Njhw;w mlu;j;jp =  cyu; kz;zpd; jpzpT

       kz;zpd; fdtsT (cm3)

Njhw;w mlu;j;jp    =  

2. kz;zpd cz;ik mlu;j;jpiaj; Jzpjy;

             ² kz; khjpupnahd;iwg; ngWq;fs;. mk;kz;zpy; cs;s fulhd
gFjpfis mg;Gwg;gLj;Jq;fs;. mk;kz;zpy; Vwj;jho 100 fpuhik
Ntwhf;fp fhw;wpy; cyu tpLq;fs;. gpd;du; mjid cuypy; ,l;L
cyf;ifapdhy; J}u;itahf;fpf; nfhs;Sq;fs;. gpd;du; 2.0 mm mupjl;b
dhy; mupj;njLq;fs;. jd;dPu;itg; Nghj;jnyhd;wpid vLj;J mjd;
jpzpit mse;jwpAq;fs;. mj;jd;dPu;itg; Nghj;jypd; ghjpasTf;F
kz; khjpupia epug;gp mjd; jpzpitAk; mse;J nfhs;Sq;fs;.

gpd;du; jd;dPu;itg; Nghj;jypDs; cs;s kz; KOtJk; mkpOkhW
ePu; Nru;j;J ePu;j;njhl;bnahd;wpy; itj;J ntg;gNkw;wp tspf;Fkpop
ntspNawy; epd;w gpd;du; ePu;j;njhl;bapypUe;J mg;Gwg;gLj;jpf; Fspu
tpLq;fs;. jd;dPu;itg; Nghj;jy; Fspu;r;rpaile;j gpd;du;> mJ epuk;Gk;
tiuapy; fha;r;rp tbj;j ePu; Nru;j;J kPz;Lk; jpzpit mse;J
nfhs;Sq;fs;. gpd;du;> jd;dPu;itg; Nghj;jypy; cs;s kz;iz
mg;Gwg;gLj;jp> Nghj;jiy ed;F Rj;jpfupj;J mjDs; KOikahf
ePiu epug;gp jpzpit mse;jwpAq;fs;.

mstPLfisg; ngWjy;.

ntWk; jd;dPu;itg; Nghj;jypd; jpzpT =   m
1
 g

jd;dPu;itg; Nghj;jy; + cyu; kz;zpd; jpzpT =   m
2
 g

jd;dPu;itg; Nghj;jy;  + kz;  + ePupd; jpzpT =   m
3
 g

jd;dPu;itg; Nghj;jy;  +  ePupd; jzpT =   m
4
 g

fzpj;jy;

kz;zpd; cz;ik mlu;j;jp =  kz;zpd; cyu; jpzpT

   kz; jpz;kg; nghUs;fspd;

           fdtsT
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kz;zpd; cz;ik mlu;j;jp =  cyu; kz;zpd; jpzpT

   kz; jpz;kg; nghUs;fspd;

    fdtsTf;Fr; rkkhd

    ePu;f;fdtstpd; jpzpT

cz;ik mlu;j;jp    =   

KbG

%d;W ,lq;fspypUe;NjDk; kz; khjpupfisg; ngw;W mtw;wpd; cz;ik

mlu;j;jpiaAk; Njhw;w mlu;j;jpiaAk; gjpTnra;J mtw;iw xg;gpLf.

tpNrl Fwpg;Gf;fs;:

² kz; khjpupia Ma;T$lj;jpw;Ff; nfhz;L tUk;nghOJ mk;khjpupfspy;
cs;s ePu; ntspNawh tz;zk; nghypj;jPd; %yk; %b vLj;J tuTk;.

² cz;ikalu;j;jp vd;gJ jdpNa kz; Jzpf;iffspd; mlu;j;jpahFk;.

kz; khjpupnahd;wpd; cz;ik mlu;j;jpahdJ  2'3 - 3'8 g/cm3 tiu

NtWglyhk;.

² kz; tif> kz; khjpupiag; ngWk; tpjk;> kz;zpy; mlq;fpAs;s Nrjdg;

nghUs;fspd; msT> kz;zpd; ,Wf;fk; Nghd;wtw;Wf;Nfw;g kz;zpd;

cz;ikalu;j;jp NtWgLk;.

3. kz;zpd; Ez;Lisj;jd;ik

fzpj;jy;

 kz;zpd; Ez;Lisj; jd;ik =  ntsp tyaj;jpd; fdtsT
  kz;zpd; nkhj;jf;fdtsT

=
                         

1 100
 

  
 

   kz;zpd; Ez;Lisj; jd;ik          Njhw;w mlu;j;jp

     cz;ik mlu;j;jp

 ePu;kz;
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KbG

ngw;w juTfspd;gb> ntt;NtW ,lq;fspypUe;J ngw;w kz; khjpupfspd;

Ez;Lisj; jd;ikiaj; Jzpe;J xg;gpLf.

tpNrl Fwpg;Gf;fs;:

² Njhw;w mlu;j;jp cau;thd kz;zpy; myFf; fdtstpy; nghjpe;Js;s
jpz;kj; Jzpf;iffspd; vz;zpf;if $LjyhdJ. mjhtJ Ez;Lisj;
jd;ik FiwthdJ.
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nra;Kiwr; nraw;ghL 06

kz;zpd; pH ngWkhdj;ijj; Jzpjy;

Nju;r;rp kl;lk; : 2.1

ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² pH khdpia msitj;jpUj;jk; (Calibrate) nra;thu;.

² pH khdpiag; gad;gLj;jp> ntt;NtW ,lq;fspypUe;J ngw;w
kz; khjpupfspd; pH  ngWkhdj;ijj; Jzpthu;.

mwpKfk; : kz;zpd; pH ngWkhdk; %yk; kz; jhf;fk; njhlu;ghd
tpsf;fj;ijg; ngwyhk;. mjhtJ kz;zpd; mkpy>
%yj;jd;ik gw;wpf; fz;lwpayhk;. kz;zpd; pH  ngWkhdk;
mk;kz;zpd; H+ mad; nrwptpdhy; fhl;lg;gLk;.

kz; Ez;Lisj; jd;ik vd;gJ> kz;zpd; nkhj;jf;
fdtsTf;Fk; kz; ,ilntspfSf;Fk; ,ilapyhd

tpfpjj;jpd; rjtPjkhFk;.

Nfhl;ghL : kz; fiury; xU yPw;wupy; mlq;fpAs;s H+ fpuhk; mstpd;

vjpu;klf;ifg; ngWkhdNk pH  ngWkhdk; MFk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² ntt;NtW ,lq;fspypUe;J ngw;w kz;khjpupfs; - 4

² pH khdp

² fha;r;rp tbj;j ePu;

² KfitAk;  pH  7> 4> 11 jhq;fw; fiury;fSk;

² cuYk; cyf;ifAk;

² 2mm tiyf;fz;Zs;s mupjl;L

nra;Kiw:

gbKiw 1: pH khdpia msitj;jpUj;jk; (Calibrate) nra;jy;
             ² msitj;jpUj;jk; nra;tjw;fhf pH=4,  pH=7, pH=11  epakf; fiury;

fisg; gad;gLj;Jf.

² pH=4 epakf; fiurypDs; kpd;thiag; GFj;jp mjd; thrpg;G 4 If;
fhl;Lk; tiuapy; jpUifj; jpUFf.

² pH=7, pH=11 fiury;fspYk; kpd;thiag; GFj;jp mt;thrpg;Gf;fs;
fpilf;Fk; tiuapy; jpUifj; jpUfp> msitj;jpUj;jk; nra;Jnfhs;f.

² ,g;NghJ pH khdp> kz;zpd; pH ngWkhdj;ijg; ngWtjw;Fj; jahu;
epiyapy; cs;sJ.
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gbKiw 2: kz;zpd; pH  ngWkhdj;ijj; Jzpjy;

             ² kz;khjpupia cuypy; ,l;L cyf;ifapdhy; miuj;Jr; rpwpa
Jzpf;iffs; fpilf;FkhW 2 mm mupjl;bdhy; mupj;Jf;nfhs;f.

² 10 g kz;iz 50 ml Kfitnahd;wpy; ,l;L> mjDs; fha;r;rp
tbj;j ePu; 25 ml Nru;f;Ff.

² kz;khjpupia xU epkpl Neuk; fyf;fp> 5 epkpl Neuk; Xa;thf
itj;J>  pH ngWkhdj;ij msf;Ff.

KbG

,t;thwhf ntt;NtW ,lq;fspy; ,Ue;J ngw;w kz; khjpupfspd; pH ngWkhdj;
ijf; Fwpj;Jf;nfhs;f. fpilj;j  pH  ngWkhdq;fspd;gb kz;zpd; epiyikiag;

gFj;jha;f.

   pHkl;lk; kz;zpd; jd;ik

9.0

8.5

8.0 eLj;ju %yj;jd;ik

7.5 kpjkhd %yyj;jd;ik

7.0 eLepiy

6.5 kpjkhd mkpyj;jd;ik

5.5 eLj;ju mkpyj;jd;ik

5.0 typikahd mkpyj;jd;ik

4.5

4.0

tpNrl Fwpg;Gf;fs;:

² xU fiurypy; ,Ue;J kw;WnkhU fiurYf;F kpd;thia khw;Wk;NghJ

mjid fha;r;rp tbj;j ePupdhy; fOtpf; nfhs;f.
² pH khdpapd; kpd;thia KCl fiurypy; mkpo;j;jp itg;gjhy; cgfuzj;

ijg; ghJfhf;fyhk;.
² pH ngWkhdk;> kpd; flj;jhW Mfpa ,uz;L ,ay;GfisAk; msf;fj;jf;f

cgfuzj;jpdhy; pH ngWkhdj;ij msf;Fk;NghJ khdpapd; ,af;fg;
(Function) nghj;jhd; (Button) %yk; pH msg;gjw;Nfw;wthW khdpiar;
nrg;gQ; nra;ayhk;.

² kz; khjpupAld; fha;r;rp tbj;j ePu; Nru;f;Fk; tpjkhdJ kz; tiff;Nfw;g
NtWgLk;.

cjhuzk;: kzy; kz;zpd; pH ngWkhdj;ijj; Jzptjw;F 1:1 vDk;

tpfpjk; nghUj;jkhdJ.

typikahd %yjd;ik

kpf typikahd mkpyj;jd;ik
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nra;Kiwr; nraw;ghL 07

Nju;r;rp kl;lk; : 2.1

a;thu;.

ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² kz; fiury; jahupj;jy;.

² kpd; flj;jhW khdpia msitj;jpUj;jk; nra;jy;.

² kz;zpd; kpd;flj;jhiwj; Jzpjy;.

² EC ngWkhdj;jpd; %yk; kz;zpd; ctu;j;jd;ikiaj;
Jzpjy;.

mwpKfk; : kz; fiurypy; fiue;j epiyapy; cs;s ntt;NtW
mad;fs; kz;zpd; kpd;flj;jhWf;F VJthFk;. kz;
fiurnyhd;wpy; cs;s nkhj;j mad; nrwpT %yk; kpd;

flj;jhW fhl;lg;gLk;.

Nfhl;ghL : kpd;Ndhl;lnkhd;wpidf; nfhz;L nry;Yk; jpwd; kpd;flj;

jhwpdhy; msf;fg;gLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

²  kz; 10 g

² fha;r;rptbj;j ePu; mlq;fpa fOT Nghj;jy;.

²  kpd;flj;jhW khdp

²  epakf; fiury;fs;

²  nkd;ikahd jp#j;jhs; (soft tissue - Kfe;Jilf;Fk; tif)

²  Rj;jkhd rpwpa cyu;e;j Kfitfs; 3 (100 ml)

²  fz;zhbf; Nfhy;

²  2 mm tiyf;fz;Zs;s mupjl;L

²  ,yj;jpudpay; juhR

²  ntg;gkhdp

nra;Kiw:

² kpjkhd fhw;wpy; cyu;j;jpa kz;iz 2 mm tiyf;fz;Zs;s
mupjl;bdhy; mupj;njLf;Ff.

² mjpypUe;J 10 g kz;iz epWj;njLj;J Nrhjidf; Fohnahd;wpy;
,Lf.

² 50 ml fha;r;rptbj;j ePiu mse;J> Nrhjidf; Fohnahd;wpy; ,l;L>
fz;zhbf;Nfhypdhy; 30 epkpl Neuk; fyf;fp Vwj;jho 2 kzp Neuk;
Xa;thf itf;Ff.

kz;zpd; kpd; flj;jhiwj; Jzpjy;
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gbKiw 1:

kpd;flj;jhW khdpia msitj;jpUj;jk; nra;jy;

² ,uz;L Kfitfspy; epakf; fiury;fs; ,l;Lf;nfhs;f.

(kpd;tha;fis mkpo;j;Jtjw;Fg; NghJkhd msT)

² epakf; fiury;fsJk; kz; fiurypdJk; ntg;gepiy rkkhdjh
vdr;Nrhjpf;Ff.

² kpd;flj;jhW khdpia ,af;Ff.

² kpd;thapy; milahskplg;gl;Ls;s ,lj;jpypUe;J fPo;g;gFjpia
fha;r;rptbj;j ePupdhy; fOtp> nkd;ikahd jpRj;jhspdhy; <uj;ij
xd;wpnaLf;Ff.

² epakf;fiury; ,lg;gl;Ls;s KjyhtJ Kfitapy; kpd;thia ,l;L
thrpg;ig thrpj;J epakf; fiurypd; ngWkhdk; fhl;lg;gLfpd;wjh
vd mtjhdpf;Ff.

² ,uz;lhtJ KfitapYk; kpd;thia ,l;L> epakf; fiurypd;
ngWkhdk; fpilf;fpd;wjh vd mtjhdpf;Ff.

² epakf; fiury;fspy; kpd;tha; ,lg;gl;lNghJ Fwpj;j kpd;flj;jhWg;
ngWkhdq;fs;> fhl;lg;gltpy;iynadpd;> Fwpj;j ngWkhdk; fpilf;Fk;
tiu cgfuzj;ij (khdpia) nrg;gQ;nra;f.

gbKiw 2:

kpd;flj;jhiw msj;jy;

² kpd;thiaf; fha;r;rp tbj;j ePupdhy; fOtp nky;ypa jp#j;jhspdhy;
<uj;ij xw;wpafw;Wf.

² kpd;flj;jhW msf;fNtz;ba kz; riurypd; 50 ml ,id Rj;jkhd
Kfitnahd;wpy; ,Lf.

² kz; fiurypDs; kpd;thia ,l;Lr; rw;Wf; fyf;Ff.

² thrpg;G epiyj;j gpd;du; mg;ngWkhdj;ijg; gjpT nra;J nfhs;f.

² jahupj;j rfy kz;khjpupfsJk; kpd;flj;jhiw ,t;thwhfj; Jzpf.

KbG

fpilj;j kpd; flj;jhWg; ngWkhdq;fspd;gb kz;zpd; jd;ikiag; gFj;jha;f.

       ctu;j;jd;ik kl;lk; EC (1.5) ds/m

kpff;FiwT      < 0'15
FiwT      0'15 - 0'4
eLj;juk;     0'4 - 0'8
cau;T       0'8 - 2'0
kpf cau;T       > 2'0

tpNrl Fwpg;Gf;fs;:

² kpd; flj;jhW khdpiar; nrg;gQ;nra;Ak; tpjk;> cgfuzj;jpd; tiff;F
Vw;g NtWgLfpd;wikahy; mJ njhlu;ghf cw;gj;jpahsupd; mwpTWj;jy;
fisg; gpd;gw;Wf.

² cgfuzj;ijg; gad;gLj;jpa gpd;du; kpd;thapid mjd; %bapdhy; %b
cgfuzj;ijj; Jilj;J ciwapypl;L itj;jpUf;Ff.
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nra;Kiwr; nraw;ghL 08

Nju;r;rp kl;lk; : 2.1
z nra;thu;.
ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:
² kz; khjpupnahd;wpidg; ngWjy;.
² mjpy; mlq;fpAs;s Nguq;fpfis ,dq;fhzy;.
² mk;kz; khjpupapy; cs;s Nguq;fpfisf; fzf;fply;.

mwpKfk; : clypd; mfyj;Jf;Nfw;g> Nguq;fpfs;> ,il mq;fpfs;>

Ez; mq;fpfs; vd kz; mq;fpfs; tifg;gLj;jg;gLk;.

Nfhl;ghL : kz;zpy; thOfpd;w> clypd; mfyk; 2mm ,Yk; $Ljyhd

mjhtJ ntWq;fz;Zf;Fg; GydhFk; mq;fpfNs

Nguq;fpfs; MFk;.

Njitahd cgfuzq;fSk; nghUl;fSk;
² kz;ntl;b
² fapW
² Kisfs; (Pegs)
² kPw;wu; Nfhy;
² nghypj;jPd; jhs; ̂ 3m x 3m&
² iftpy;iy

nra;Kiw:

            ² Kisfs;> fapW Mfpatw;iwg; gad;gLj;jp fsj;jpy; 0'5m x 0'5m
msTs;s rJutbt epyg;gFjpia Ntwhf;fpf; nfhs;f.

² kz;ntl;bapdhy; mg;gFjpapd; vy;iyia milahskpl;Lf;nfhs;f.

² nghypj;jPd; jhis Maj;jkhf itj;jpUf;Ff. milahskpl;l gFjpapy;
0.5m Moj;Jf;F kz;iz mg;Gwg;gLj;jp nghypj;jPd; jhs; kPJ
,Lf.

² mk;kz;zpy; fhzg;gLk; Nguq;fpfspd; vz;zpf;ifiag; gpd;tU
khwhfj; jahupj;j Xu; ml;ltizapy; gjpT nra;Jnfhs;f.

Nguq;fp tif vz;zpf;if

² kz;zpy; fhzg;gLk; kz; mq;fpfspd; cUkhw;w epiyfisAk;
mtjhdpf;Ff.

kz; khjpupnahd;wpy; ,Uf;Fk; kz; Nguq;fpfspd;
vz;zpf;ifiaf; fzf;fpLjy;.
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KbG

fsj;jpy; ntt;Ntwhd rpy ,lq;fspy; cs;s Nguq;fp tiffisAk; mtw;wpd;

vz;zpf;iffisAk; fz;lwpe;J gjpTnra;f.

tpNrl Fwpg;Gf;fs;:

² epyj;jpypUe;J kz;iz mg;Gwg;gLj;Jk;NghJ mq;fpfs; Jupjkhf
mg;ghw;nry;y ,lKz;L. vdNt> kz;iz mg;Gwg;gLj;Jk; NtisapNyNa
mq;fpfis mtjhdpj;J> fzf;fpl;Lf; nfhs;s Ntz;Lkhjyhy; ,jid
xU FOr; nra;Kiwr; nraw;ghlhf xOq;F nra;tJ ngupJk; nghUj;j

khdJ.
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nra;Kiwr; nraw;ghL 09

Nju;r;rp kl;lk; :  3.1

z nra;thu;.

ghlNtisfs; : 08

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² epyj;jpd;kPJ ,uz;L Gs;spfisr; rupahf milahskpLjy;.

² fpilj;J}uj;ij msg;gjw;fhfg; gad;gLk; ntt;NtW

cgfuzq;fisAk; fUtpfisAk; njupT nra;jy;.

² thrpg;Gfs; ngWtjw;fhf mstPl;L cgfuzq;fis

Maj;jg;gLj;jYk; thrpg;Gf;fisr; rupahfg; ngWjYk;.

mwpKfk; : ,uz;L Gs;spfSf;F ,ilapyhd J}uk; vd;gJ vg;NghJk;

mt;tpuz;L Gs;spfSf;Fk; ,ilNa Neu; Nfhnlhd;wpdhy;

msf;fg;gLk; J}ukhFk;. ~~epy msitapd;|| NghJ

,aw;ifahd my;yJ kdpjdhy; cUthf;fg;gl;l xU

nghUspd; mikitj; Jzpjy;> glk; tiujy; Nghd;w

re;ju;g;gq;fspy; Neu;Nfhl;L kw;Wk; Nfhz mstPLfisg;

ngWjy; njhlu;ghd mbg;gilj; jpwd;fisg; ngw;wpUg;gJ

,d;wpaikahjJ.

Nfhl;ghL : Nfhnlhd;W cUthtjw;F ,uz;L Gs;spfs; Njit.

,uz;L Gs;spfSf;F ,ilapyhd fpl;ba J}uk; xU
Neu;NfhlhFk;.

epyj;jpy; ,uz;L Gs;spfSf;F ,ilapyhd fpilj;J}uj;ij
msj;jy;
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(a) ftLitj;J msf;Fk; Kiw

Njitahd cgfuzq;fSk; nghUl;fSk;

² msf;Fk; ehlh

² kuKisfs; my;yJ cNyhf Kisfs;

² jl;Lg;nghy;Y

² tupirg;ghl;Lf; Nfhy;fs;

nra;Kiw:

             ² msf;Fk; ehlhitg; gad;gLj;jp rkjskhd xU jiuapy; xU Fwpj;j
J}uj;ij (30 m) mse;J ,t;tpuz;L Gs;spfisAk; kuKisfs;/
cNyhf Kisfs; %yk; milahskpLf.

² mj;J}uj;ijf; flg;gjw;fhf vLj;J itf;fNtz;ba ftLfis vz;zpf;
fzf;fpl;lthW xU Gs;spapypUe;J mLj;j Gs;sp tiu ele;J nry;f.

² ,t;thwhf %d;W jlitfs; ftLitj;J ele;J nrd;W mj;J}uq;fspd;
ruhrupg; ngWkhdj;ijr; ftLfspd; vz;zpf;ifapd; ruhrupg;

ngWkhdj;jpdhy; tFj;J jkJ ftl;bilj; J}uj;ijf; (Pace factor)

fz;lwpjy;.

gazQ; nra;j J}uk; (30m)

  ftLfspd; vz;zpf;if

ftl;bilj; J}uk; (pace factor)

ftl;bilj; J}uk; (Pace factor)  =

xU ftl;bilj; J}uk;
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² gpd;tUk; rkd;ghl;ilg; gad;gLj;jp NkNy njupT nra;j ,uz;L
Gs;spfSf;Fk; ,ilapyhd fpilj;J}uj;ijf; fzpf;Ff.

tpNrl Fwpg;Gf;fs;:

² ftl;bilj;J}u Kiw %yk; ,uz;L Gs;spfSf;F ,ilapyhd J}uj;ij
msf;Fk;NghJ mjd; nrk;ik kpff; FiwthdjhFk;. vdNt rpy jlitfs;>
mt;tpU Gs;spfSf;Fk; ,ilNa ele;Jnrd;W mj;J}uj;jpd; ruhrupg;
ngWkhdj;ij itj;j ftLfspd; vz;zpf;ifapd; ruhrupapdhy; tFj;J>
jkJ ftl;bilj;J}uj;ij mwpayhk;.

² ,k;Kiw kpfTk; vspikahdJ. NkYk; ,jw;fhf tpNrlkhd cgfuzq;fs;
Njitapy;iy.

(b) rq;fpyp msit Kiw

Njitahd cgfuzq;fSk; nghUl;fSk;

² nkw;wpf;Fr; rq;fpyp

² mk;G KisfSk; jl;Lg;nghy;Yk;

² tupirg;ghl;Lf; Nfhy;fs;

nkw;wpf;Fr; rq;fpyp

nra;Kiw:
             ² Kd;ida (a) nraw;ghl;bd;NghJ gad;gLj;jpa Gs;spfs; ,uz;Lf;Fk;

,ilapyhd J}uj;ij msf;Ff.

 ² ,ilj;J}uj;ij msg;gjw;Fupa ,uz;L Gs;spfisAk; (A, B) Kisfs;>

mk;G Kisfs; my;yJ tupirg;ghl;Lf; Nfhy;fshy; milahskpLf.

 ² ,uz;L Gs;spfSf;Fk; ,ilNa rq;fpypia Neuhf tpupj;J itj;J>

,izg;Gfspd; vz;zpf;if my;yJ ,dq;fhzYf;Fupa FwpaPLfs;

%yk; mt;tpuz;L Gs;spfSf;Fk; ,ilapyhd J}uj;ijf; fzpf;Ff.

xU Gs;spapypUe;J kw;iwa Gs;sp

tiu ele;J nry;tjw;fhf itj;j

ftLfspd; vz;zpf;if

ftl;bilj; J}uk ;

(Pace factor) XJ}uk; =
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tpNrl Fwpg;Gf;fs;:

² rq;fpypapy; ,izg;Gf;fs; milahskplg;gl;Ls;s tpjj;ij EZfp Nehf;Ff/
guprPypf;Ff.

20 m ePskhd xU rq;fpypapy; 20 cm  ePskhd 100 ,izg;Gf;fs; cs;sNjhL

30 m ePskhd rq;fpypapy; mt;thwhd 150 ,izg;Gf;fs; fhzg;gLk;.

² rq;fpyp ngUk;ghYk; cNyhfj;jpdhNyNa Mf;fg;gl;Ls;sjhy;>  gfw;

fhyj;jpy; rq;fpypapdhy; ahNjDk; ePsj;ij msf;Fk; Ntisapy; #upa

ntg;gk; fhuzkhfr; rq;fpypapy; ePl;ly; tpupT Vw;gLtjhy; mjd; ePsk;

mjpfupf;Fk;. vdNt> ,t;thwhd re;ju;g;gq;fspy; ntg;g tpupTf;fhd

jpUj;jq;fisr; nra;jy; mtrpakhFk;.

² rq;fpypapdhy; rkjsky;yhj Gtp Nkw;gug;gpd; topNa fpilj;J}uj;ij

msf;Fk;NghJ mr;rq;fpypiaf; fpilahf itj;jpUg;gjpy; ,lu;g;ghLfs;

Vw;gLk;.

² rq;fpyp Nja;TWtjhYk;> ,OgLtjhYk; nkhj;jj; J}uk; NtWgl ,lKz;L.

(Fiwayhk; my;yJ mjpfupf;fyhk;.)

² vdNt> epakkhd xU rq;fpypiag; gad;gLj;jp msitj; jpUj;jk; nra;tJ

mtrpakhFk;.

(c) msTehlh Kiwapy; msj;jy; (Measuring Tape)

Njitahd cgfuzq;fSk; nghUl;fSk;

² msT ehlh

² mk;G Kisfs;

² tupirg;ghl;Lf; Nfhy;fs;

nra;Kiw:
             ² msT ehlhitf; ftdkhfg; guprPypf;Ff.

cjhuzk;:

mjidg; gad;gLj;jp xNu jlitapy; msf;ff;$ba nkhj;jj;J}uk;>

mstPl;L myFfSk; mit Fwpf;fg;gl;Ls;s tpjKk;.

² msg;gjw;F ,Utu; Njitg;gLtu;.

² ,ilj;J}uj;ij msf;f Ntz;ba Gs;spfis A, B vdg; ngaupLf.

² mg;Gs;spfis mk;G Kisfs; %yk; epyj;jpy; el;Lf; nfhs;f.

² msit elhtpd; me;jj;ij  (thrpg;G 0 Mf cs;s ,lj;ij) A
Gs;spapy; itj;J> msit ehlhit A, B Gs;spfSf;F ,ilNa

fpilahf itf;Ff.

² ,g;NghJ B Gs;spapy; msT ehlh thrpg;gpdhy; A, B Gs;spfSf;F

,ilapyhd J}uk; fhl;lg;gLk;.
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A B

L L L   l

        AB fpilj;J}uk; =
gad;gLj;jpa

jlitfs;
msit ehlhtpd;

nghJthd ePsk;
X +

,Wjpahd rpwpa

J}u thrpg;G

khdp

ifg;gpb

tpNrl tplaq;fs;:

² ,jd;NghJ ,ilj; jhdq;fisj; njupT nra;tjhapd; mLj;jLj;j ,uz;L
jhdq;fSf;F ,ilapyhd J}ukhdJ msT ehlhtpd; nkhj;j ePskhf
mikAkhW njupT nra;Jnfhs;sy; Ntz;Lk;.

                 d = 3L + l

² re;ijapy; ntt;NtW ePs msTs;s (cjhuzk;: 50m, 30m, 20 m) msT

ehlhf;fs; cz;L. vdNt> re;ju;g;gj;jpw;Nfw;gg; nghUj;jkhd msT ehlh
itj; njupTnra;J nfhs;syhk;.

² ngUk;ghyhd msT ehlhf;fs; Jzpapdhy; my;yJ cNyhfk; my;yhj

jputpaq;fspdhy; Mf;fg;gl;Ls;sikahy; ntg;gtpupT fhuzkhf tO Vw;gLk;
epiyik jtpu;f;fg;gl;Ls;sJ.

(d) msf;FQ; rpy;iyg; gad;gLj;jp msj;jy;

Njitahd cgfuzq;fSk; nghUl;fSk;

² msf;FQ; rpy;Y

² mk;GKisfs;

² tupirg;ghl;Lf; Nfhy;fs;

msf;FQ; rpy;Y
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nra;Kiw:
² msf;FQ; rpy;ypd; thrpg;G ~0| MFkhW nrg;gQ; nra;f.

² msf;FQ; rpy;ypy; Fwpf;fg;gl;Ls;s Rl;bf;Nfhl;ilg; GtpaPu;g;gpd;

jpirapy; topg;gLj;Jf.

² msf;f Ntz;ba Gs;spfspuz;ilAk; A, B vdg; ngaupLf.
² msf;FQ; rpy;iy xU Gs;spapypUe;J (A) Neu;Nfhl;bd; tspNa

kw;iwa Gs;sp (B) tiu cUl;br; nry;Yq;fs;.

² ,uz;L Gs;spfSf;F ,ilapyhd J}uk; msf;Fk; rpy;ypdJ khdpapy;

fhl;lg;gLk;. mjid thrpf;Ff.

(e) ];Nubah (Stadia) Kiw

Njitahd cgfuzq;fSk; nghUl;fSk;

² jd;dpaf;f ePu;kl;lk;

² Kf;fhyp

² J}f;Ff;Fz;L

² msT ehlh

² kl;lf; Nfhy;fs;

nra;Kiw:

     Kf;fhyp  kl;lf;Nfhy;   jd;dpaf;f ePu; kl;lk;

² J}uj;ij msg;gjw;Fupa Gs;spfspuz;ilAk; A, B vdg; ngaupLf.

² jd;dpaf;f ePu;kl;lj;ij mjd; Kf;fhyp kPJ nghUj;jp J}f;Ff;Fz;bd;

JizAld; cgfuzj;ijr; rupahf A Gs;sp kPJ jhgpf;Ff.

² Kf;fhypapd; jiyiag; gUkl;lhf kl;lg;gLj;Jf.

² cgfuzj;ijj; jkf;Fg; nghUj;jkhd msT cauj;jpy;

itj;jpUf;Ff.

² nrg;gQ;nra; jpUifj; jsu;j;jp> Kf;fhypapd; ghjq;fisj; jkf;Fj;

Njitahd msTf;F mg;ghy; efu;j;jp> kPz;Lk; ,Wf;Ff. (1)

² Kf;fhypapd; ghjq;fs; epyj;Jld; ed;F CLUtp ,Uf;FkhW

,Wf;fkhf itj;jpUf;Ff. (2)

nrg;gQ;nra; jpUF

fz;Jz;L

kl;lj;jpUF

njhLifj;

jpUF

nghUs;Jz;L

tl;ltbtf; Fkpop
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² kl;l cgfuzj;ij Kf;fhyp kPJ ngUj;jpf;nfhs;f.

² Kf;fhyp kPJ nghUj;jpa cgfuzj;ij kl;lg;gLj;jy; Ntz;Lk;.

mjhtJ cgfuzj;jpd; fpilar;R epyj;jpd; jsj;Jf;Fr; rupahfr;

rkhe;jukhf ,Uj;jy; Ntz;Lk;.

² kl;lkhf;F jpUF (Foot Screw) %yk; cgfuzj;ij kl;lg;gLj;Jf.

² ,jw;fhf Kjypy; njupTnra;j ,uz;L jpUFfSf;Fr; rkhe;jukhf

mikAkhW njhiyf;fhl;bia ,yf;F itf;Ff. gpd;du; mj;jpUFfs;

,uz;ilAk; Vffhyj;jpy; cs;Nehf;fpNah ntspNehf;fpNah

jpUfpathW ePu;kl;lj;jpd; Fkpopiaf; Nfhl;bd; eLg;Gs;spf;Ff; nfhz;L

tUf.

² Fkpo; kj;jpia mile;j gpd;du;> njhiyf;fhl;bia> KjyhtJ

jpirf;F 900 apdhy; ,lQ;Ropahfr; Row;Wjy; Ntz;Lk;. mg;NghJ>

Kd;du; njupTnra;j jpUFfspuz;ilAk; ,izf;Fk; Nfhl;Lf;Fr;

nrq;Fj;jhf njhiyf;fhl;b miktNjhL> %d;whtJ jpUFf;Ff;

FWf;fhfr; nry;Yk; Nfhl;Lf;Fr; rkhe;jukhf mikAk;.

² %d;whtJ jpUifj; Njitahd jpirapy; Row;Wtjhy; (fPo;Nehf;fp

my;yJ Nky; Nehf;fp) mj;jpUfpd; jpirapy; Fkpopia mikf;Ff.

,Wjpapy; Fkpopia kj;jpf;Ff; nfhz;LtUjy; Ntz;Lk;.
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² gpd;du;> njhiyf;fhl;bia 900 ,dhy; Kjyhk; mikTf;Ff; nfhz;L

te;J> 1800 ,dhy; Row;wpa gpd;du; Kjypuz;L jpUFfisAk; gad;

gLj;jp> kPz;Lk; Fkpopia ikag;gLj;Jtjd; %yk; cgfuzk; kl;l

khf mike;jpUj;jiy cWjpg;gLj;jpf; nfhs;syhk;.

² mjd; gpd;du;> jd;dpaf;f ePu;kl;lk; Kw;WKOjhf kl;lj;ij

mile;jpUj;jy; Ntz;Lk;. ,y;iyNay; cgfuzj;jpy; ahNjDk;

NfhshW fhzg;gLtjhf mDkhdpf;fyhk;.

² ,dp> kl;lkhf;F Nfhiy B Gs;spkPJ epiyf;Fj;jhfg; gpbf;Ff.

² njhiyf;fhl;bia Kbtpyp Nehf;fp my;yJ ntz;zpwg; gpd;dzp

nahd;iw Nehf;fp ,yf;Fitj;J> fz;Jz;by; cs;s jpUifr; nrg;gQ;

nra;f.

² fz;Jz;bd; Clhfg; ghu;j;J kl;lkhf;F Nfhy; njspthfj; njupAkhW

Ftpf;Fk; jpUF (focusing screw)  %yk; nrg;gQ; nra;f.

² Nky; ];Nubah NfhL> fPo; ];Nubah NfhL Mfpatw;Wf;fhf kl;lkhf;F

Nfhypd; (Levelling staff) thrpg;Gfspuz;il thrpj;Jg; gjpTnra;J

nfhs;f.

² ];Nubah tpj;jpahrj;ijf; fz;lwpf. (Nky; ];Nubah thrpg;G - fPo;

];Nubah thrpg;G)
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fzpj;jy;

² gpd;tUk; rkd;ghl;ilg; gad;gLj;jp> ,uz;L Gs;spfSf;Fk; ,ilapyhd

J}uj;ijf; fzpf;Ff.

D = KS + C

D - ,uz;L Gs;spfSf;F ,ilapyhd J}uk;

K, C - Mfpad khwpypfshtNjhL> cgfuz cw;gj;jpahsu;fshy;

,g;ngWkhdq;fs; toq;fg;gLk;.

ngUk;ghYk;  K = 100,  C= 0) MFk;.

S = ];Nubah tpj;jpahrk;

KbG

Nkw;gb xt;nthU Kiwapd; %yKk; njupT nra;j ,uz;L Gs;spfSf;F

,ilapyhd J}uj;ij mse;J mg;ngWkhdq;fis xg;gpl;L> nrk;ikiar;

Nrhjpj;Jf;nfhs;f.

tpNrl Fwpg;Gf;fs;:

² ];Nubah Kiwapdhy; fpilj;J}q;fis msf;Fk;NghJ jd;dpaf;f
kl;lkhf;fy; cgfuzk; gad;gLj;jg;gLk;. thrpg;Gf;fisg; ngw Kd;du;

cgfuzj;ij kl;lkhf;FtJ mtrpakhFk;.
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nra;Kiwr; nraw;ghL 10

Nju;r;rp kl;lk; : 3.2

ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² GPS cgfuzj;ijg; gad;gLj;jp ahNjDNkhu; ,lj;jpd;
mikitf; Fwpj;jy;.

² Navigation %yk; njupT nra;j ahNjDNkhu; ,lj;jpd;
mikitj; Jzpjy;

² nraw;ghl;il elj;Jk; ,lj;jpy; capu;g;ghff; (Active)  fhzg;
glj;jf;f nra;kjpfspd; vz;zpf;ifia GPS cgfuzk;
%yk; Jzpthu;.

² Fwpj;j re;ju;g;gj;jpy; njupT nra;j ,lj;jpy; nra;kjpfs;
,lg;gLj;jg;gl;L mike;jpUf;Fk; tpjj;ij tpsf;fg;glq;fs;
%yk; fhl;Lthu;. (glkhf;fy;)

mwpKfk; : ahNjDNkhu; ,lj;jpd; (Gs;spapd;) rhu;gstpyhd mik

itf; Fwpf;Fk;NghJ x, y Ms;$WfisAk; Fj;Jauj;ijAk;

Neubahf GPS cgfuzj;jpdhy; ngwyhk;. ahNjDk;

,lj;jpd; mikitj; JzpAk;NghJ xOf;Ffspy; ,lg;

gLj;jg;gl;Ls;s %d;W nra;kjpfspypUe;J jfty;fisg;

ngWtJ NghJkhdjhapDk; $l> Neu NtWghl;ilg;

ngWtjw;fhf ehd;F nra;kjpfspypUe;J juT ngWjy;

Ntz;Lk;. (xOf;fpy; nrYj;jg;gl;Ls;s nra;kjpj;

njhFjpfspy; ve;jnthU re;ju;g;gj;jpYk; GtpkPJ cs;s

ahNjDk; Xu; ,lj;Jf;fhd jfty; ngWtjw;fhff; Fiwe;j

gl;rk; ehd;F nra;kjpfs; capu;g;ghfg; (Active) gq;fspg;Gr;

nra;Ak;.)

Nfhl;ghL : kj;jpa Nfhl;il x mr;rhfTk; fpuPdpr;R es;thid y
mr;rhfTk; (mfyhq;F> nel;lhq;F) gad;gLj;jp> ahNjDk;
,lj;jpd; rhu; mikT fz;lwpag;gLk;. vdpDk; epyj;
jpl;lq;fs; kw;Wk; glq;fs; (Maps) mikf;Fk;NghJ Gs;sp
nahd;wpd; nghJthd mikitj; Jzptjw;fhf Ms;$W
fSk; Fwpj;j ,lj;jpd; Fj;JauKk; gad;gLj;jg;gLk;.
Ms;$Wfisf; fzpf;Fk;NghJ epy msitf; Nfhl;ghL
(Surveying) gad;gLj;jg;gLtNjhL> ,lj;jpd; rhu;gstpyhd
Fj;Jauj;ijj; Jzptjw;fhf kl;lq;fhzy; Nfhl;ghL
gad;gLj;jg;gLk;.

GPS njhopEl;gj;ijg; gad;gLj;jp jug;gl;l Xu; ,lj;jpd;
mikitj; Jzpjy;
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Njitahd cgfuzq;fSk; nghUl;fSk;

² fhjF GPS cgfuzk; (Portable GPS)

² Kidfs;> jl;Lg;nghy;Y

² A4 fhfpjj;jhs;fs;

GPS cgfuzk;

nra;Kiw:

        a) ² ahNjDNkhu; ,lj;ij milahskpl;L mjid A vdg; ngaupLf.

² me;j ,lj;jpy; rpwpanjhU Nkir kPJ GPS cgfuzj;ij 20 -30
epkpl Neuk; itf;Ff. mt;Ntisapy; mt;tplj;jpd; Ms;$iwg; ngWf.

² gpd;du; kw;WNkhu; ,lj;Jf;Fr; (B) nrd;W Navigation tool ,idj;
njhopw;glr; nra;J NkNy ngw;w Ms;$W (A) mikAk; ,lj;ijf;
fz;lwpe;J B vDk; ,lj;jpypUe;J A Gs;spiar; re;jpf;Fk; tiuapy;
cgfuzj;jpdhy; toq;fg;gLk; mwpTWj;jy;fspd; gb gazpj;J
(Navigate) A ,lj;ij milf.

      b) capu;g;ghd epiyapYs;s nra;kjpfspd; vz;zpf;ifiaj; Jzpjy;.

,g;gupNrhjidia elj;Jk; re;ju;g;gj;jpy; nraY}f;f epiyapYs;s
nra;kjpfspd; vz;zpf;ifia GPS jpiuapy; mtjhdpj;Jg; gjpT
nra;J nfhs;f.

     c) Statellite geometry gjpT nra;jy;

GPS cgfuzj;ij mtjhdpj;Jr; nra;kjpfs; mike;jpUf;Fk; tpjj;ij
A4 jhs;kPJ glkhf;Ff.

KbG

%d;W FOtpdu;> xNu ,lj;jpy;> ntt;Ntwhf thrpg;Gf;fisg; ngw;W mtw;iw

xg;gpLf.
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tpNrl Fwpg;Gf;fs;:

² ,g;gupNrhjidia elj;Jtjw;fhf> vg;NghJk; thdk; jpwe;j ntspahf
,Uf;Fk; Xu; ,lj;ijj; njupT nra;Jnfhs;sy; Ntz;Lk;. rupahf Neuj;ijj;

Jzpjy;> Aj;j eltbf;iffs;> tracking Nghd;wtw;Wf;fhfTk; GPS
njhopDl;gj;ijg; gad;gLj;jyhk;. gupNrhjidia elj;Jk;NghJ>
njhlf;fj;jpy; GPS cgfuzj;ijj 20-30 epkpl Neuk; mt;tplj;jpy; itg;gjhy;
Ms;$Wfis NkYk; jpUj;jkhg; ngwyhk;. Ms;$w;Wj; juTfs; %yk;
ahNjDk; ,lj;ijr; rupahff; fz;lwptjw;fhf GPS Ig; gad;gLj;jyhk;.

² ,q;F ePq;fs; gad;gLj;JtJ xU fhjF (Portable) GPS cgfuzkhjyhy;
fpilf;Fk; thrpg;Gf;fs; nrk;ik FiwthditahFk;. vdNt> xNu ,lj;jpy;

,U NtW Ml;fs; ngWk; thrpg;Gf;fs; NtWgl ,lKz;L.
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nra;Kiwr; nraw;ghL 11

Nju;r;rp kl;lk; 3.3 : thdpiy mtjhdpg;G epiyankhd;wpd; nraw;ghl;il
tprhuiz nra;thu;.

ghlNtisfs; : 06

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² jsgPl msit Kiw epy msitf;Fj; Njitahd
cgfuzq;fisj; njupT nra;J nfhs;sy;.

² fsj;jpd; (epyj;jpd;) jd;ikf;Nfw;gg; nghUj;jkhd jsgPl
mit Kiwiaj; njupT nra;Jnfhs;sy;.

² jsgPlj;ij Kf;fhyp kPJ nghUj;JjYk; kl;lkhf;fYk;.

² jpiria milahskply;.

² epyj;jpd; kPJ Njitahf cs;s Gs;spiag; glj;jpd; kPJ
milahskply;.

² ngw;w juTfisf;nfhz;L glj;ij tiutjw;fhfg;
nghUj;jkhd mstpilnahd;wpidj; njupT nra;jy;.

² njupTnra;j jsgPl msit Kiwapd; gbKiwfisr;
rupahff; ifahz;L glj;ij mikj;jy;.

² glkhf;fpa fhzpj;Jz;bd; gug;gsitf; fzpj;jy;.

mwpKfk; : jsgPl msit Kiwapd;NghJ msf;fg;gLk; fhzpapd;
glj;ijf; fsj;jpNyNa mjhtJ mstPLfisg; ngWk;
re;ju;g;gj;jpNyNa jahupj;Jf;nfhs;s KbtJ Xu; mD$y
khFk;. fhzpapd; jd;ikf;Nfw;g nghUj;jkhd jsgPl
msit Kiwnahd;wpidj; njupTnra;J nfhs;syhk;.

Kiwfs; : ² Miua Kiw (Radiation method)

² ,ilntl;L Kiw/Kf;Nfhzthf;fy; Kiw

(Intersection/triangulation)

² Nghfply; Kiw (Traversing method)

Nfhl;ghL : jsgPl msitapd; Nfhl;ghL> ~~rkhe;jukhf;fy;| MFk;.

jsgPl msitapd;NghJ vg;nghOJk; %d;W Gs;spfs;
rkhe;jukhf;fg;gLk;. rfy msit ,lq;fSk; fhe;j
tlf;fpw;Fj; jpirKfkhjy; Ntz;Lk;.

Njitahd cgfuzq;fSk; nghUl;fSk;;:

² jsgPlKk; Kf;fhypAk;

² mypNll;L (Alidate)

² J}f;Ff;Fz;Lf; fitAk; J}f;Ff;Fz;Lk; (plumbing fork and plumb bob)

jsgPl msit Kiwapy; ghlrhiyj; Njhl;lj;jpd; xU
gFjpapdJ fpilg;glk; jahupj;jy;
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² jpirfhl;b

² tupirg;ghl;Lf; Nfhy;fs;

² msit ehlh

² Kisfs;

² jl;Lg;nghy;Y

² tiujy; jhs; (Drawing sheet 28'' x 22'')

² tiujy; Crpfs; (Drawing Pins)

² tiujy; gyif (Drawing Board)

² Fz;̂ rpfs;

² ePu;kl;lk;

jsg;ghu;it tiuak;

ePu;kl;lk;

njhiyfhl;bg;ghu;it tiuak;

Fkpopf; Foha;

epiyf;Fj;J tl;lk;

njhiyfhl;b

Neu;tpspk;G msit

ehlh

jsgPlKk; Kf;fhypAk;

J}f;Ff;Fz;Lf; fitAk; J}f;Ff;Fz;Lk;

Nkw;Gak;

Gs;sp

fPo;g;Gak;

J}f;Ff;Fz;Lf;

fit

J}f;Ff;Fz;L

kl;ltpspk;G

 ghu;itj;jl;L        nghUs; jl;L
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nra;Kiw:

         ² Nkw;gb ve;jj; jsgPl msit Kiwiag; gad;gLj;JtjhapDk; mjd;

Kjw;gbKiwahf> jsgPlj;ij kl;lkhf;fpf; nfhs;f. mjw;fhfg; gpd;tUk;

gbKiwfisg; gpd;gw;Wf.

² jsNkiliag; gUkl;lhff; fsj;jpd; kj;jpapy; vy;iyfis ,ad;w
msTf;F mtjhdpf;fj;jf;f Xu; ,lj;jpy; nghUj;Jf.

² jsgPlj;jpy; tiujy; gyifiag;  (Drawing board) nghUj;jp> mjd;kPJ

fljhrpia epWj;Jf.

² jsgPlj;ij kl;lkhf;fyhdJ> cgfuzj;jpd; jd;ikapdhy; jPu;khdpf;
fg;gLfpd;wikahy; mjw;fhf Double Level ,id my;yJ ePu;kl;lj;
ijg; gad;gLj;Jf.

       ² fhzpapd; jd;ikf;Nfw;gg; nghUj;jkhd xU jsgPl msit Kiwiaj;

njupT nra;J nfhs;f.

      (a)  Miua Kiw (Radiation method)

² fhzpapd; vy;iyapy; Rw;wptu tupirg;ghl;Lf; Nfhy;fis epWj;Jf.
(fhzpapd; tbtk;> Rw;wsT Mfpatw;wpy; jhf;fk; tpistpf;fj;jf;f
vy;iyg; Gs;spfs; gpujpepjpj;Jtg;gLj;jy; Ntz;Lk;.)

² fsj;jpd; (fhzpapd;) kj;jpapy;> mikAkhWk; vy;iyfs; ed;F njupaj;
jf;fthWk; Gs;spnahd;wpidj; njupT nra;f.

² mg;Gs;sp kPJ jsgPlj;ijj; jhgpj;J kl;lkhf;Ff.

² jsgPlj;jpy; tiujy; gyifkPJ jhis epWj;jp tiujy; Crpfs;
(Drawing pins) nfhz;L ,Wf;fkhf ,izf;Ff.

² jhspd; tyJ gf;f Nky; %iyapy; tpspk;Gf;Fr; rkhe;jukhf jpir
fhl;bapd; tpspk;G mikAkhW jpirfhl;bia itj;J jsgPlk;
nghUj;jg;gl;Ls;s Mzpiaj; jsu;j;jp> tlf;Fj; jpir> jpirfhl;bapd;
tpspk;Gf;Fr; rkhe;jukhFk; tiu gPlj;ijr; Row;wp> jpirfhl;bapdJ
tpspk;gpd; topNa xU NfhL tiue;J jhspd;kPJ tlf;Fj; jpiria
milahskpLf. gPlk; mirahjthW Mzpia ,Wf;fp tpLf.

² jhspd; kj;jpapy; Fz;^rp Fj;Jf. gPlj;jpd; mikitj; jhspd; kPJ
Fz;^rpnahd;wpdhy; milahskpLf.

² jhspd; tyJ Gw Nky; me;jj;jpy; tpspk;Gf;Fr; rkhe;jukhf jpir
fhl;bapd; tpspk;G mikAkhW> jpirfhl;bia itj;J> gPlk;
nghUj;jg;gl;Ls;s Mzpiaj; jsu;j;jp> tlf;Fj;jpir> jpirfhl;bapd;
tpspk;Gf;Fr; rkhe;jukhFk; tiu gPlj;ijr; Row;wp jpirfhl;bapd;
tpspk;gpd; topNa xU NfhL tiue;J jhspd;kPJ tlf;Fj; jpiria
milahskpLf. gPlk; mirahjthW Mzpia ,Wf;fptpLf.

² jhspd;kPJ Fz;^rp Fj;Jf. (gPlj;jpd; mikit jhspd; kPJ Fz;^rp
nahd;wpdhy; milahskpLf.)

² mjid ~0| vdg; ngaupLf.

² J}f;Ff;Fz;Lf; fit> J}f;Ff;Fz;L Mfpatw;wpd; JizAld; ~0|
Gs;spia epyj;jpd; kPJ fz;lwpe;J Kisnahd;iw ehl;b ~0| vd
milahskpLf. (Centering)
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² gpd;du; glj;jpy; tiua Ntz;ba mikTfspd; kPJ fl;llf;NfhLfs;>
vy;iyfs; Nghd;wtw;wpd; kPJ (glj;jpw; Nghd;W) tupirg;ghl;Lf;
Nfhy;fisg; gpbj;J mypNll;L vg;NghJk; Fz;^rpapy; cuRkhW
itj;J mypNll;lbd; ePs; Jthuj;jpd; %yk; ghu;j;J kw;iwa me;jj;jpy;
cs;s epiyf;Fj;Jf; Nfhl;ilAk; tupirg;ghl;Lf; Nfhy;fisAk;
nghUe;jr;nra;J mypNll;bd; tpspk;gpd; topNa KwpNfhnlhd;W tiuf.

² epyj;jpy; mike;Js;s ~0| Gs;spapypUe;J mikT milahskplg;gl;l
Fwpj;j Gs;sp tiuapy;> msT ehlhtpdhy; fpilj;Jhuj;ij mse;J
nghUj;jkhd Xu; mstpilg;gb tiue;j Nfhl;bd;kPJ Fwpj;j Gs;sp
iag; glj;jpy; milahskpLf.

² ,t;thwhfr; rfy juTfSf;fhfTk; ,r;nrad;Kiwia elj;jp Fwpj;j
Gs;spfis ,izj;Jg; glj;ijg; g+u;j;jpnra;f.

1.25cm

10cm

70cm

55cm
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fzpj;jy;

² glj;jpd; gug;gsitf; fhz;f. (glj;ijr; rJuf;Nfhl;Lj;jhspy; my;yJ tiuGj;

jhspy; tiue;J> Fwpj;j rJuf;fl;lq;fspd; gug;gsitf; fzpg;gjd; %yk;)

² ,jw;fhfg; gpd;tUk; Kiwfisg; gad;gLj;Jf.

²   jskhdpiag; (Plani Meter) gad;gLj;jy;.

²   Kf;Nfhz Kiw

²   ruptfg;Nghyp tpjp

tpNrl tplaq;fs;:

² Miua Kiwiaj; njupT nra;J nfhs;tjhapd> fhzpapd; rfy vy;iyg;
Gs;spfisAk; ed;F mtjhdpf;ff;$bajhf ,Uj;jy; Ntz;Lk;. mj;NjhL

fhzpapDs; vy;iyg;gLj;jj; jf;fitahd jlq;fy;fSk; (Barriers) ,opthjy;
Ntz;Lk;.

² njupT nra;Ak; jskhdJ> vy;iyfs; njspthfj; njd;glf;$ba vy;iyg;

gLj;Jk; jlq;fy;fs; ,opthd kw;Wk; jpwe;j (Open) ntspahd xd;whf
,Uj;jy; Ntz;Lk;.

         (b) Kf;Nfhzthf;f Kiw/,ilntl;L

(Traingulation/Intersection method)

² msf;f vjpu;ghu;f;;Fk; fhzpapd; epyj;jpd; kPJ P, Q vd ,uz;L

Gs;spfisj; njupTnra;J nfhs;f.

² P Gs;spapd; kPJ Kf;fhypia epWj;Jf. ePu;kl;lj;jpd; %yk; Nkilia

kl;lkhf;Ff. (Level)

² fhzpiar; Rw;wptu tupirg;ghl;Lf;Nfhy;fs; eLf. (A, B, C, D , E...
vd;whthwhf) fhzpapd; tbtk;> Rw;wsT Mfpatw;wpy; jhf;fk;
tpistpf;Fk; vy;iyg; Gs;spfs; gpujpepjpj;Jtg;gLj;jg;gly; Ntz;Lk;.)

² Nkiriar; Row;wp jpirfhl;bapd; JizAld; tlf;if milahs
kpLf.

² gPlj;jpd; kPJ epWj;jpa fljhrpapd;kPJ P Gs;spiaj; J}f;Ff;Fz;Lf;

fit kw;Wk; J}f;Ff;Fz;ilj; Jizahff; nfhz;L milahskpLf.

mg;Gs;sp P kPJ Fz;^rpnahd;W Fj;Jf.

² Q Gs;sp kPJ tupirg;ghl;Lf; Nfhiy epWj;Jf.

² P Gs;spapy; Fj;jpa Fz;^rpAld; njhLifAWkhW mypNll;il

itj;J>  Q ,y; ,lg;gLj;jpa tupirg;ghl;Lf; Nfhiy Nehf;fpathW

Nkw;gbar; nra;J xU NfhL tiuf. mJ mbf;NfhL (base line)
vdg;gLk;.

² P  apypUe;J Q tiuapyhd J}uj;ij mse;J nghUj;jkhd Xu;

mstpilg;gb> Q  Gs;spia> jhspy; tiue;j mbf;Nfhl;bd; ̂Baseline)

kPJ milahskpl;L Q vdg; ngaupLf.

² gpd;du; Miuia Kiwapw;Nghd;W P apypUe;J Fwpj;j kw;iwa

Gs;spfisAk; ghu;j;J KwpNfhLfs; tiuf.
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² gpd;du; jsgPlj;ij Q  Gs;spkPJ nghUj;Jf. J}f;Ff;Fz;Lf; fit>

J}f;Ff;Fz;L Mfpatw;iwg; gad;gLj;jp P, Q  Gs;spfis xNu epiyf;

Fj;Jf;Nfhl;by; mikAkhW Nkw;gbar; nra;f. (Orientation)

² ePu;kl;lj;ijg; gad;gLj;jpg; gPlj;ij kl;lkhf;Ff.

² ,jw;fhf Kjypy; jsgPlj;jpd; Mzpiaj; jsu;j;jp> mypNll;bdhy;
QP Nfhl;bd; P apid ,yf;F itf;Ff. gpd;du; mypNll;Lk; P vDk;
,lKk; xNu Nfhl;by; mikAkhW jsgPlj;ijr; Row;Wf. mt;thW
Nkw;gbar; nra;j gpd;du;> jsgPlj;jpd; Mzpia ,Wf;Ff. mg;NghJ
jsgPlkhdJ P ,y; njupT nra;j> tlf;Fj; jpirapNyNa mikAk;.

² gpd;du; ghu;it Kiwapdhy; jpirNfhisr; nrg;gQ; nra;f. gpd;du;
Q Gs;spapy; xU Fz;^rpiaf; Fj;jp> mypNll;bd; Clhf NtNwhU
Gs;spiag; ghu;j;J Nkw;gbar; nra;J KwpNfhL tiuf.

² glj;jpw;Nghd;W P Gs;spapy; ,Ue;J A Gs;spia Nehf;fp tiue;j

KwpNfhL>  Q Gs;spapypUe;J A Gs;spia Nehf;fp tiue;j KwpNfhl;il

,ilntl;Lk; Gs;spiag; glj;jpy; a vd milahskpLf.

² Fwpj;j ,ilntl;Lg; Gs;spfisj; njhLj;J glj;jpy; ~a| vd milahs
kpLf.

² Fwpj;j ,ilntl;Lg; Gs;spfisj; njhLj;Jg; glj;ijg; G+u;j;jpnra;f.

² gug;gsitf; fhz;f.

tpNrl tplaq;fs;:

² msf;f vjpu;ghu;f;Fk; fhzpapy; epyj;jpd; kPJ P, Q vd ,uz;L Gs;spfisj;
njupT nra;Ak;NghJ ,ilntl;Lf; Nfhzk; 300 - 1200 MFkhW njupT
nra;J nfhs;sy; Ntz;Lk;.

² ,k;Kiwapd;NghJ PQ J}uj;ij khj;jpuNk msj;jy; Ntz;Lk;.

         (c)  NghFKiw / %ba NghF Kiw

(Traverse Method/Closed Traverse method)
² jsgPlj;ij kl;lkhf;fp epyj;jpd;kPJ msitj; jhdq;fis Kisfs;

%yk; milahskpLf.

² jhgpj;j msitj; jhdq;fis (Survey station) A,B,C,D ..... vdg;
ngaupLf. mt;tplq;fspy; tupirg;ghl;Lf; Nfhy;fs; eLf.

P Q P   Q

P apy; jsgPlk; Q apy; jsgPlk;
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² Kjypy; jsgPlj;ij A Gs;sp kPJ jhgpj;J kl;lkhf;Ff.

² tiujw;gyif kPJ jhis ,izf;Ff.

² jpirfhl;bapdJ tpspk;igj; jhspd; tpspk;Gf;Fr; rkhe;jukhf itj;J>
gPlk; tlf;Fj; jpirapy; mikAkhW Row;wp tlf;Fj; jpiria
milahskpLf.

² U Ks;S> J}f;Ff;Fz;Lf; fit> J}f;Ff;Fz;L Mfpatw;iwg;
gad;gLj;jp> A Gs;spia glj;jpy; a vd milahskpLf.

² a ,y; xU Fz;^rpia Fj;jp> mypNll;bd; tpspk;G mjDld;
njhLifailAkhW itj;J> B Gs;spiaAk; E Gs;spiaAk; ghu;j;Jf;
NfhLfs; tiue;J nfhs;f.

² AB J}uj;ijAk; AE J}uj;ijAk; mse;J tiue;j Nfhl;bd; kPJ
mstpilnahd;wpd;gb b Gs;spiaAk; e Gs;spiaAk; jhspy;
milahskpLf.

² jsgPlj;ij B Gs;spf;Ff; nfhz;L nrd;W B Gs;spAk; e Gs;spAk;
xNu fpilf;Nfhl;by; mikAkhW nghUj;jp kl;lkhf;Ff. gpd;Nehf;F
Kiwapy; jpiriar; nrg;gQ; nra;J> Nkw;gbar; nra;J> tpspk;gpd;
topNa Nfhnlhd;W tiuf.

² jsgPlj;ij C Gs;spf;Ff; nfhz;L nrd;W Nkw;Fwpg;gpl;lthwhf nrg;gQ;
nra;f. cd Nfhl;il tiuf. ,t;thwhfNt Kd;dhy; cs;s msitj;
jhdq;fSf;Fr; nrd;W Nghif tiuf.

² glj;ij mikj;Jg; gug;gsitf; fhz;f.

² mstPL jpUj;jkhdjhapd; D Gs;spapypUe;J E ,id Nehf;fp tiue;j

NfhlhdJ A Gs;spapypUe;J milahskpl;l e Gs;spf;F Clhfr;

nry;y Ntz;Lk;. mt;thW nry;ytpy;iynadpy; ahNjDk; Xuplj;jpy;

jtW Vw;gl;Ls;sJ.

KbG

Nkw;gb %d;W KiwfisAk; ifahz;L> Fwpj;j ,lq;fspd; glq;fis mikj;J>

mtw;wpd; gug;gsitf; fhz;f.
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tpNrl Fwpg;Gf;fs;:

² fhzpapy; jlq;fy;fs; cs;sdthapd; mtw;iwj; jtpu;j;jthW gad;gLj;jf;
$ba xU KiwahFk;.

² ,it> fhzpapdJ vy;iyapd; topNa my;yJ fhzpapd; vy;iyf;F

cs;Ns mikayhk;. xt;Nthu; msitj; jhdj;jpypUe;Jk; mjw;F mLj;j

msitj;jhdk; fz;Zf;nfl;Lk; tifapy;> mj;jhdq;fisj; njupT nra;J

nfhs;sy; Ntz;Lk;.

² ,k;Kiwapd;NghJ msit tOf;fs; Vw;gl;Ls;sdthapd; mtw;iwf;

fz;lwpayhk;.
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nra;Kiwr; nraw;ghL 12

Nju;r;rp kl;lk; : 3.4

ghlNtisfs; : 08

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² rq;fpyp msitf;Fj; Njitahd cgfuzq;fisj; njupT
nra;jy;.

² jug;gl;l xU epyg;gFjpapd; gUkl;lhd glk; tiujy;.

² gUkl;lkhd glj;jpd; kPJ  gpujhd rq;fpypf;NfhL Vida
rq;fpypf;NfhLfs;> msitaPl;Lj; jhdq;fs;> cg jhdq;fs;

nrt;it ghu;g;Gf; NfhLfis (Check line) milahskply;.

² gpujhd rq;fpypf; Nfhl;bd; jpiriaj; jpirfhl;b %yk;
milahskply;.

² ghu;itr; rJuk; %yk; Fj;jsTg; Gs;spfis milahs
kply;.

² rq;fpypf; Nfhl;bd; topNa J}uj;ijAk; cupa Fj;jsTg;
Gs;spf;Fupa J}uj;ijAk; mse;J fs Vl;by; (Gy Vl;by;
- field book) gjpT nra;jy;.

² fs Vl;by; cs;s juTfisg; gad;gLj;jp> gpujhd rq;fpypf;
Nfhl;il mjd; jpirf;F mika tiujy;: Kf;Nfhzpfs;
tijy;> mit rupahditah vdg; guprPypj;jy;.

² me;je;jr; rq;fpypf; Nfhl;bd; tptuq;fs; kw;Wk; Fj;jsT
fspd;gb glj;ij tiujy;.

mwpKfk; : Nfhl;Lj; J}uq;fis khj;jpuk; gad;gLj;jp fhzpnahd;wpd;
gug;gsitf; fhZjy; kw;Wk; mf;fhzpapy; mike;Js;s
nghUs;fspd; mikitf; fhl;Ltjw;fhfr; rq;fpypiag;
gad;gLj;jp mstPL nra;tNj rq;fpyp msitaPL
vdg;gLfpd;wJ. rq;fpyp Kiw epy msitapd;NghJ
epykhdJ (fhzp) rpy Kf;Nfhzpfshfg; gpupf;fg;gLk;.

gpujhd rq;fpypf; Nfhl;bd; topNa rq;fpyp ,lg;gLtNjhL>
Fj;jsTfis milahskpLtjw;fhfg; ghu;it> ghu;itr;
rJuk; (Optical Square) gad;gLj;jg;gLk;. Fwpj;j Fj;jsTj;
J}uq;fis msg;gjw;fhf msT elh gad;gLj;jg;gLk;.

rq;fpyp msit Kiwapy; ghlrhiyj; Njhl;lj;jpd; xU
gFjpapd; glj;ijj; jahupj;jy;
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Nfhl;ghL : rq;fpyp msitaPl;L Kiwapd; Nfhl;ghL Kf;Nfhz

thf;fkhFk;.

1. Whole to Part- ,jd;NghJ Kjypy; Gyj;jpd; (nkhj;jg;

Gyj;jpd;) vy;iyfs; milahskplg;gLk;. ,uz;lhtjhfg;
nghUs;fspd; mikT milahskplg;gLk;. ,y;iyNay;>
Kf;Nfhzpnahd;wpy; ahNjDk; rpwpa NtWghL fhuzkhf>
mt;tO tsu;r;rpaile;J glj;jpd; tbtk; NtWgLtNjhL
gug;gsTk; NtWgLk;.

2. Gs;spnahd;wpd; mikitj; Jzpjy; - xU Fwpj;j Gs;spapd;
mikthdJ> Fiwe;jgl;rk; ,uz;L Nehl;lkwp mstPLfs;
%yk; ngwg;gLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

²  kPw;wu; Kiwr; rq;fpyp (Metric chain)

²  msT ehlh - 2

²  ghu;itr; rJuk;

²  jpirfhl;b

²  Kisfs; - rpy

²  jl;Lg;nghy;Y

²  Gy VL (fs VL)

²  ngd;rpy;

nra;Kiw:

1. Gyr; nraw;ghL (Field Practice)

             ² glk; tiutjw;Fupa fhzpapy; cytp> mf;fhzpapd; gUkl;lhd xU
glj;ijg; Gy Vl;by; tiue;Jnfhs;f.

² mg;gUkl;lhd glj;jpy; fhzpapd; rfy jfty;fisAk; mjhtJ
fl;llq;fs;> ghijfs;> vy;iyfs;> Eiothapy;fs;> jlq;fy;fs;>
epyj;jpd; jd;ik Nghd;wtw;iw milahskpLf.

ghu;itr; rJuk;
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² mg;gUkl;lhd glj;jpy; (Prospection Diagram) gpujhd rq;fpypf;NfhL>
msitaPl;Lj; jhdq;fs; (Survey Stations) cg msitaPl;Lj; jhdq;fs;
(Sub Survey Stations) Mfpatw;iw milahskpLf.

² ,jw;fhfg; gpujhd rq;fpypf;NfhL> vy;iyfs;> nghUs;fspd; mik
tplq;fs; mjpf njhifiaf; FWq;Fj;jsTfs; %yk; fhl;lf;$bathW
fhzpapd; eLNt xU ePz;l Nfhlhf mikAkhW jlq;fisj; jhgpj;J
milahskpLf.

² Kf;Nfhzpfs; mikf;Fk;NghJ Fiwe;j njhif Kf;Nfhzpfshy;
xl;Lnkhj;jf; fhzpAk; cs;slf;fg;gLkhW msitaPl;Lj; jhdq;fis
njupTnra;J nfhs;f.

² cg msitaPl;Lj; jhdq;fisAk; nrt;itghu;g;Gf; NfhLfisAk;
tiue;J nfhs;f.

² gpujhd msitaPl;Lj; jhdq;fisAk; cg msitaPl;Lj; jhdq;
fisAk; ngaupl;L mtw;iw tptupf;Ff. xU jhdj;jpy; (Station) ,Ue;J
epiyahd %d;W mikg;GfSf;NfDk; J}uj;ij mse;J Gy Vl;by;
gjpT nra;J nfhs;f.

² epyj;jpd; tlf;F - njw;Ff; Nfhl;il jpirfhl;bapd; JizAld;
gUkl;lhd glj;jpd; kPJ ,Lf.

² gpujhd rq;fpypf; Nfhl;by; Muk;gpj;J> rfy rq;fpypf; NfhLfsJk;
tptuq;fisg; Gy Vl;by; gjpTnra;f.

² epyj;Jf;Ff; FWf;fhf cs;s gpujhd msitaPl;Lf; Nfhl;il (Base
line) Kjd;ikahff; nfhz;L msf;Fk; fUkj;ij Muk;gpj;J>
mbf;Nfhl;bypUe;J vy;iyfs;> fl;llq;fs;> Vida juTfs; ngw
Ntz;ba ,lq;fspd;ghy; mtw;wpd; Fj;jsTj; J}uj;ijg; gjpTnra;J
nfhs;f.

² me;je;jr; rq;fpypf; Nfhl;Lf;Fupa tptuq;fis cs;slf;Ftjw;fhf
Gy Vl;by; jdpj;jdpg;gf;fj;ij xJf;fpf;nfhs;f.

² rq;fpypf; Nfhl;bd; topNa J}uj;ij msf;f KbAkhapDk; mjw;fhf
xU rq;fpyp fpilahj re;ju;g;gq;fspy; msit ehlhnthd;wpidg;
gad;gLj;jyhk;. Fj;jsTj; J}uq;fis msg;gjw;fhf kw;WnkhU
msT ehlhitg; gad;gLj;Jf.

² rq;fpypf; Nfhl;bd;kPJ Fj;jsTj; J}ug; Gs;spiaf; fz;lwptjw;fhf
msT ehlhit my;yJ ghu;itr; rJuj;ijg; gad;gLj;Jf.
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² vy;yh Kf;NfhzpfSf;fhfTk; nrt;it ghu;g;Gf; NfhLfs; (Checklines)
,Lf. Fj;jsTfs; tiutJ fbdkhf mikAk; re;ju;;g;gq;fspy;
(Fj;jsTj; J}ukhdJ jug;gl;Ls;s msT ehlhtpd; J}uj;ijtplf;
$Ljyhf ,Uf;Fk; Ntisfspy;) kw;WnkhU cg gpujhdr; rq;fpypf;
Nfhl;il mikj;J mjw;Fupa FWq;Fj;jsTfis milahskpLf.

² Gy Ntiyfis epiwTnra;J glj;ij mikf;Ff.

glj;ij mikj;jy;

² nghUj;jkhd Xu; mstpiliaj; njupT nra;f.

² Kjypy; gpujhd rq;fpypf; Nfhl;il mjd; jpirf;F mika tiuf.

² gpd;du; Kf;Nfhzpfis tiue;Jnfhs;f.

² nrt;it ghu;g;Gf; NfhLfis tiue;J Gy msitaPLfSld; xg;gpl;Lg;
ghu;f;Ff.

² me;je;jr; rq;fpypf; Nfhl;bd; tptuj;jpd;gb Fj;jsTf; NfhLfis tiue;J
tptuq;fis tiue;J nfhs;f.

² RtL tiujy; jhnshd;wpy; (Tracing paper) fhzpapd; tptuq;fis khj;jpuk;
Rtlhf tiue;J nfhs;f. rq;fpypf; NfhLfs;> Kf;Nfhzpfs;> Fj;jsTf;
NfhLfs; Nghd;wtw;iw tiua Ntz;lhk;. jpiria milahskpLq;fs;.
fhzpapd; mstpil (Scale) Nghd;wtw;iw vOjpg; glj;ijg; g+u;j;jp nra;f.

KbG

rq;fpyp Kiw msitaPl;bd; %yk; fhzpapd; glj;ij tiue;J Kd;itf;Ff.

tpNrl Fwpg;Gf;fs;:

² glj;ij tiue;J Kbf;Fk; tiuapy; Gyj;jpy; jhgpj;j msitaPl;Lj;
jhdq;fs; kw;Wk; Vida ,l mwpFwpfis mg;Gwg;gLj;Jtijj; jtpu;f;Ff.

² glj;ij mikf;Fk;NghJ $u; Kidfisf; nfhz;l Kf;Nfhzpfs;
mikg;gJ mtrpakhFk;. kpfr;rpwpa (300 ,Yk; Fiwthd) kw;Wk; kpfg;
ngupa 1200 ,Yk; $Ljyhd) Kf;Nfhzpfis mikf;Fk;NghJ $u;
Kidfs; miktjpy;iy. mg;NghJ tpw;fspd; %yk; njspthd Gs;sp
fpilg;gjpy;iy.
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nra;Kiwr; nraw;ghL 13

Nju;r;rp kl;lk; : 3.5

ghlNtisfs; : 06

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² kl;lq;fhzYf;fhfg; nghUj;jkhd cgfuzq;fisAk;
fUtpfisAk; ,dq;fhzy;.

² kl;lq;fhzYf;fhf cgfuzq;fis Maj;jg;gLj;jy;.

² msT ehlhitg; gad;gLj;jp> jPu;khdpf;fg;gl;l xU Nfhl;bd;
topNa fpilj;J}uj;ij mse;J milahskply;.

² cguzj;ijj; jhgpj;J> msitf; Nfhypd; rupahd
thrpg;igg; ngwy;.

² ~~cgfuz cauk;|| vDk; Kiwg;gb Gs;spfspd; Fj;Jauj;
ijf; fzpj;jy;.

² vspa kl;lq;fhzypd;gb ,uz;L Gs;spfspd; Fj;Jau
NtWghl;ilf; $Wjy;.

² njupT nra;j ,uz;L Gs;spfSf;Fk; ,ilapyhd J}uj;ij
Ak; me;je;jg; Gs;spapd; Fj;Jauj;ijAk; tiughf;Fjy;.

mwpKfk; : Gtpapd;kPJ Gtpf;F NkNyAk; Gtpapd; cs;NsAk; mike;j
Gs;spfspd; rhu;gstpyhd cauj;ij mjhtJ Fj;Jauj;
ijj; JzpAk; nrad;KiwNa kl;lq;fhzy; vdg;gLfpd;wJ.
kl;lq;fhz Ntz;ba ,uz;L ,lq;fSk; mUfUNf
cs;sNghJ> vspikahd kl;lq;fhzy; Kiw gad;gLj;jg;
gLtNjhL> ,uz;L ,lq;fSf;Fk; ,ilapyhd J}uk;
$Ljyhdjhapd;> tpj;jpahrKiw %yk; mt;tpuz;L ,lq;
fSf;Fk; ,ilapyhd cau tpj;jpahrj;ijj; Jzpayhk;.

jug;gl;l Nfhl;bd; topNa Fj;Jauj; J}uj;Jf;Fk; kw;Wk;
me;je;jg; Gs;spapy; Fj;Jauj;Jf;Fk; ,ilNa tiuig

tiutjhy; gf;fj; Njhw;wq;fis tiughf;fyhk;.

Nfhl;ghL : Gtpapd; Fj;Jauk; mwpag;gl;l Gs;spnahd;Wf;Fr; rhu;ghf>

Fj;Jauk; mwpag;glhj xU Gs;spapd; Fj;Jauj;ijf;
$WtNj> kl;lq;fhzypd;NghJ nra;ag;gLk;. Fj;Jauk;
mwpag;gl;l Gs;spfs;> gPlf;Fwpfs; (Bench Mark) vdg;gLk;.
,jd;NghJ epiyf;Fj;J cauk; msf;fg;gLk;.

vspa kl;lq;fhzYk; njupT nra;j ,uz;L Gs;spfSf;F
,ilapyhd gf;fj;Njhw;wj;ij tiuthf;fYk;



72

capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

Njitahd cgfuzq;fSk; nghUl;fSk;

² jd;dpaf;f kl;lk;

² kl;lf;Nfhy;

² msT ehlh

² Kisfs; rpy

² jl;Lg;nghy;Y

² gPlf; Fwpfs;

² Gy VL (fs VL)

² tiuGj;jhs;

nra;Kiw:

(i) vspa kl;lq;fhzy;

             ² epyj;jpd; kPJ fpl;ba ,uz;L Gs;spfis A, B vd Kisfis
ehl;b milahskpLf.

² A, B Gs;spfspuz;Lf;Fk; ,ilNa jd;dpaf;f kl;lj;ij ,lg;gLj;jp
cgfuzj;ij kl;lkhf;Ff.

² cgfuzj;ijj; jhgpj;J A, B Gs;spfspuz;bYk; kl;lf;Nfhiy itj;J
A, B Mfpa ,lq;fspy; Fj;Jauj;ij mse;J nfhs;f. jd;dpaf;f
kl;lj;jpd; FWf;F kapupiofs; (Cross hairs) ClWf;Fk; Gs;spapdhy;
Gs;spapd; Fj;Jauk; fhl;lg;gLk;.

² A, B Gs;spfSf;F ,ilapyhd Fj;Jau tpj;jpahrj;ijf; fzpf;Ff.

fzpj;jy;

A. B Gs;spfSf;F ,ilapyhd Fj;Jau NtWghL =  BS - FS

(ii) njupTnra;j ,uz;L Gs;spfSf;F ,ilNa gf;fj;Njhw;w tiuG tiujy;

            ² A njhlf;fk; B tiuapy; jpl;ltl;lkhd ,ilntspfspy; Kisfs;

el;L rpy Gs;spfis milahskpLf. (KisfSf;F ,ilapy;

,ilntsp 10> 15> 20> ... kPw;wu; Mf mikayhk;. rpwpa

,ilntspnahd;wpidj; njupT nra;J nfhs;tjhy;> NkYk; jpUj;jkhd

ePs;ntl;L tiunghd;wpidg; ngwyhk;.)

² A Gs;spf;F mUNf jw;fhypf gPlf;Fwpnahd;iwj; (TBM) jhgpf;Ff.

B

A

BS
FS
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² jd;dpaf;f kl;lj;ij mjd; Kf;fhyp kPJ nghUj;jp> nghUj;jkhd

Xu; ,lj;jpy; ,lg;gLj;Jf.

² njhiyfhl;bia> fz;kl;lj;jpw;Fr; nrg;gQ;nra;J kl;lkhf;;Ff.

² jd;dpaf;f kl;lj;ij Kbtpypapy; Ftpar;nra;J> fz;Jz;bd; Clhfg;

ghu;j;J gutaz;ik tOit ePf;Ff.

² kl;lf;Nfhiy gPlf;Fwp kPJ epiyf;Fj;jhfg; gpbj;J gpw;ghu;it (BS)
thrpg;igg; ngw;W mjid kl;lg;Gj;jfj;jpy; kl;lg;gf;fj;jpy; BS epuypy;
gjpT nra;f.

² kl;lf;Nfhiy A Gs;spf;Ff; nfhz;L nrd;W> mq;F kl;lf;Nfhypd;

thrpg;igg; ngw;W mjid IS epuypy; gjpTnra;f.

² kPz;Lk; kl;lf;Nfhiy mLj;j Gs;spf;F/Kisf;Ff; nfhz;L nrd;W>

mq;F Fwpj;j thrpg;igg; ngw;W mg;Gs;spf;Fupa IS epuypy; gjpTnra;f.

² jd;dpaf;f kl;lj;jpd; Kjyhk; mikT %yk; thrpg;Gf;fs; ngWtJ

tiuaiwg;gLkhapd;> mjid NtNwhu; ,lj;Jf;F khw;w Kd;du;>

ngw;w ,Wjpahd thrpg;igf; Fwpj;j ,Wjpg;Gs;spapdJ FS epuypy;
gjpTnra;f.

² FS thrpg;igg; ngw;w gpd;du; jd;dpaf;f kl;lj;ij Kd;Ndhf;fpf;

nfhz;L nrd;W> nghUj;jkhd xU Gjpa ,lj;jpy; jhgpj;J> Kd;du;

FS thrpg;igg; ngw;w ,lj;jpy; kPz;Lk; BS thrpg;igg; ngWf.

² ,t;thwhf> gPlf;Fwpapy; Muk;gpj;J A Gs;spapypUe;J B Gs;sp tiuapy;

kl;lq;fhziy elj;Jf.

² B Gs;spapypUe;J kPsTk; njhlq;fp gPlf;Fwp tiuapy; kl;lq;fz;L>

,Wjpapy; gPlf;Fwp FS thrpg;G kl;lq;fhzypd; gpd;du;> kl;lq;fhzy;

nra;Kiwiag; g+u;j;jpnra;f.

TBM
A B C

BS IS

FS
BS

FS

  A
 B

  C

 D
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² Height of the Instrument (HI - cgfuzj;jpd; cau) Kiwapy; xt;nthU

Gs;spapdJk; Fj;Jauj;ij (khw;wpa kl;lj;ij - Reduced Level)
fzpf;Ff.

² tiuGj;jhnshd;iw vLj;J X mr;rpd; kPJ A njhlf;fk; D tiu

Gs;spfisj; J}uj;jpd;gb milahskpLf. me;je;jg; Gs;spapd;

Fj;Jauj;ij Y mr;rpd;kPJ milahskpl;L tiuigg; g+u;j;jp nra;f.

KbG

rpy Gs;spfspy; jd;dpaf;f kl;lj;ijj; jhgpj;J> mstPLfs; ngWtjw;fhd

gUkl;lhd jpl;lj;ij tiue;J fhl;Lf.

mjw;Fupa mstPLfis milahskpl;Lf; Fj;Jauj;ij ml;ltiznahd;wpy;

fhl;Lf. (J}uk;> BS, IS, FS> Fj;Jauk; Mfpad mlq;fpAs;s ml;ltiz)

tpNrl Fwpg;Gf;fs;:

² Fiwe;j gl;rk; 4 - 5 Gs;spfSf;fhfNtDk; thrpg;Gf;fs; ngw;W> HI
Kiwapy; Fj;Jauj;ij msf;Fk; jpwidg; ngWtJ Kf;fpakhdJ.

² tiue;j tiugpdhy; A Gs;sp njhlf;fk; B Gs;sp tiu Kisfs; el;l

Nfhl;bd; topNa ePs;ntl;bd; Njhw;wk; tifFwpf;fg;gLk;.

Station

Dis-
tance
(m)



75

capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

nra;Kiwr; nraw;ghL 14

rkTauf; Nfhl;Lg; glnkhd;wpd; gUkl;lhd glj;ijj; jahupj;jy;

Nju;r;rp kl;lk; : 3.6

ghlNtisfs; : 04

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² njupT nra;j xU epyg;gFjpapy; gpd;dy; (Grid) Kiwapy;
Gs;spfis milahskpLjy;.

² gpd;dy; glj;ij tiue;J jhdj;jpd; cauj;ijf; fzpj;jy;.

² ,ilr;nrUfy; (Interpolation) %yk; rkTauf; NfhLfs;
mikj;jy;.

² glj;ijj; jahupj;jy;.

mwpKfk; : rkkhd Fj;JauKs;s Gs;spfis ,izj;J tiuag;gLk;

NfhNl rkTauf;NfhL MFk;. rkTauf;Nfhl;Lg; glq;fs;

tiuAk;NghJ rkkhd cauKs;s Gs;spfs; ,izf;fg;

gLk;. ntt;NtW Nehf;fq;fis epiwNtw;wpf; nfhs;tjw;fhf

rkTauf; Nfhl;Lg; glq;fs; gad;gLj;jg;gLtNjhL epyj;jpd;

jd;ik gw;wpa fUj;Jf;fisf; $Wtjw;Fk; mtw;iwj;

Jizahff; nfhs;syhk;.

Nfhl;ghL : njupT nra;j xU epyg;gFjpapy; rkkhd Fj;JauKs;s

Gs;spfis ,izg;gjhy; rkTauf; Nfhl;Lg; glnkhd;wpid
mikg;gNj ,jd; Nfhl;ghlhFk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

²  Kf;fhypAk; jd;dpaf;f kl;lKk;

²  ngd;rpy;> tiuGj;jhs;

²  tiujw; gyif

²  tiujy; Crp (Drawing pin)

²  msT ehlh> Kisfs;> jl;Lg;nghy;Y

nra;Kiw:

             ² msf;f Ntz;ba gpuNjrj;jpy; epyj;Njhw;wj;Jf;Fk; glk; jahupj;jypd;
Nehf;fj;Jf;Fk; mikthf epyj;ijr; rJuf; fl;lq;fshfg; gpupf;Ff.

(gpd;dypd; (Grid)  xU rJuf;fl;lj;jpd; msT> 5m x 5m  njhlf;fk;
25m x 25m tiu NtWgl ,lKz;L.)
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² gpd;dy; ClWf;fg;gLk; ,lj;jpy; Kisfs; my;yJ tupirg; ghl;Lf;
Nfhy;fs; eLf.

² me;j ClWf;Fk; Gs;spfspd; Fj;Jauj;ij jd;dpaf;f kl;lj;jpd;
%yk; mse;J gjpT nra;f.

² mse;jwpe;j juTfis tiuGj;jhnshd;wpy; tiuag;gl;Ls; rJuf;
fl;lq;fspd;kPJ milahskpLf.

² ,j;juTfis ,ilr;nrUfy; nra;f.

² rkkhd Fj;JauKs;s Gs;spfis ,izj;J tiuigg; G+u;j;jp nra;f.

² gpd;du; tiuigg; gad;gLj;jp> gf;fj;Njhw;w tiuig tiuf. mjd;

%yk; glj;jpd; jfty;fSf;F tpsf;fkspf;fyhk;. (Inerpretation)

,ilr;nrUfy; (Inerpolation)

A, B, C, D vd;gJ xU rJuf;fl;lj;jpd; ehd;F %iyfshFk;. me;ehd;F %iyfspdJk;

khw;wpa cau kl;lq;fisr; nrad;Kiw %yk; fz;lwpe;Js;sjhff; fUJNthk;.

mtw;wpd; khw;wpa cauq;fs; KiwNa 48m, 53m, 37m, 46m vdf; fUJNthk;.
NkYk; rkTauf; Nfhl;L tpj;jpahrk; 5m vdTk; nfhs;Nthk;. ,dp> ,r;rJuf;

fl;lj;jpy; 40m, 45m, 50m khw;wpa cauk; nfhz;l rkTauf; NfhLfs; tiuayhk;.

NkYk; ,r;rJuf; fl;lj;jpd; xU gf;f ePsk; 10m vdTk; mJ tiug;Gj;jhnshd;wpd;

kPJ xU rpwpa fl;lj;jpdhy; xU kPw;wiuf; fhl;LkhW msTj;jpl;lj;jpd;gb

tiuag;gl;Ls;sjhfTk; fUJNthk;. Kjypy; AB Nfhl;ilj; njupTnra;J nfhs;Nthk;.

A ,w;Fk; B ,w;Fk; ,ilapyhd cau NtWghL = 53m - 48m = 5m.  NkYk; 50 m
rkTauf;NfhL ,e;j AB Nfhl;il ClWf;FkhW nry;fpd;wJ.

A B

C D

48 53

37 46

A
B

48       49     50       51     52       53     54      55      56
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,jw;fhf AB Nfhl;ilr; rkkhd 5 gFjpfshfg; gpupj;jy; Ntz;Lk;. mg;NghJ

,uz;L rpwpa fl;lq;fshy; 1 m epiyf;Fj;J cauk; fhl;lg;gLk;. mLj;jjhf AC
Nfhl;ilf; fUJNthk;.

A ,w;Fk; C ,w;Fk; ,ilapyhd cau NtWghL = 48 - 37

= 11m

,g;NghJ Nfhl;ilr; rkkhd 11 gpupTfshfg; gpupj;jy; Ntz;Lk;.

CD Nfhl;bd;kPJ cau NtWghL = 46 - 37

= 9m

mjhtJ Nfhl;ilr; rkkhf 9 gFjpfshfg; gpupj;jy; Ntz;Lk;.

B ,w;Fk; D ,w;Fk; ,ilapyhd cau NtWghL = 53 - 46

= 7m

48

45

40

37

47

46

44

43

42
41

39
38

A

C

C D

37 40 45
38 39 41 42  43 44 46

53

45

52

51

49

48

47
46

B

D
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mjhtJ mf;Nfhl;ilr; rkkhd 7 gFjpfshfg; gpupf;fyhk;.

,r;rJuf; fl;lj;Jf;fhd rkTAuf;Nfhl;Lg; glk; gpd;tUkhW mikAk;.

KbG

rkTauf;Nfhl;Lg; glk; kw;Wk; gf;fj;Njhw;w tiuG Mfpad %yk; epyj;jpd;

jd;ik gw;wpf; fUj;Jj; njuptpf;Ff.

mshjr 1

  B

50

50

50

45

45

45

40

40

40
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nra;Kiwr; nraw;ghL 15

kioePu;f;fhg;G mikg;nghd;iw epUkhzpj;jy;

Nju;r;rp kl;lk; : 4.1

ghlNtisfs; : 04

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² kioePu;f; fhg;G mikg;nghd;wpd; jpl;lj;ijj; jahupj;jy;.

² kioePu;f; fhg;G mikg;nghd;wpid Mf;Ftjw;Fj; Njit
ahd %yg;nghUs;fisj; njupTnra;jy;.

² kioePu;f; fhg;G mikg;igf; fl;bnaOg;Gjy;.

mwpKfk; : ,yq;ifapy; kioePu;f; fhg;Gj; (Rain water harvesting) Njitg;
ghL mjpfupj;J tUfpd;wJ. jw;NghJ cyu; tyaj;Jf;Fk;
,il tyaj;jpd; rpy gpuNjrq;fSf;Fk; fpilf;Fk; Mz;L
kiotPo;r;rp Fiwthf ,Uj;jYk; epyf;fPo; ePu; khril
tJNk ,jw;fhd gpujhd fhuzq;fshFk;. NkYk;> tptrha
kw;Wk; vida fUkq;fSf;fhf kio ePiug; gad;gLj;j
KbtJk; tPzhFk; (Xb topAk;) kio ePiu tpidj;
jpwdhfg; gad;gLj;j tha;g;Gf; fpilg;gJk; ,jd;

mD$yq;fshFk;.

Nfhl;ghL : kioePu;f; fhg;Gf;fhf> epyNkw;gug;gpy; XbtopAk; ePu;

gad;gLj;jg;gLk;. ve;jnthU kioePu;f; fhg;Gj; njhFjpap

Yk; mlq;fpapUf;f Ntz;ba mbg;gilahd %d;W

gFjpfs; cs;sd.

1. kio ePu;r; Nrfupg;Gf;fhd Nghrpg;Gg; gug;G mjhtJ

kioePu; tpOk; Nkw;gug;G

2. ePiur; Nrfupj;j ,lj;jpypUe;J fsQ;rpaj; njhl;b

tiuapy; nfhz;l nry;tjw;fhd njhFjp

3. gad;gLj;Jk; re;ju;g;gk; tiuapy; ePiur; Nrfupj;J

itg;gjw;fhd njhl;b mjhtJ Ve;jp.

Njitahd cgfuzq;fSk; nghUl;fSk;

²  1000 l nfhs;ssTs;s ePu; Nrkpg;Gj;njhl;b (3 1$2equal  T nfhz;lJ.)

²  PVC  Foha;fs;. ntt;NtW msT tpl;lKs;sit.(5" 7'5" 15cm)

²  7'5cm gpshj;jpf;F kiog;gPypAk; kiog;gPyp kiwg;Gk;

²  kiog;gPyp kiwg;Gf;fhd gpshj;jpf;F tiy.

²  37'5cm tpl;lKs;s gpshj;jpf;F thsp

²  fup

²  rpwpa fw;fs;

² Foha; thapy;fs; - 3 (Nkw;gb Foha;fspd; tpl;lj;Jf;Fg; nghUj;jkhdit)
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nra;Kiw:

             ² kioePu; Nrfupg;Gf;fhd Nkw;gug;ghfg; gad;gLj;j vjpu;ghu;f;Fk;
$iuapd; mUNf cs;s kuq;fspd; fpisfisf; fj;jupj;J> $iukPJ
,iyr;rUF tpOtijf; Fiwf;Ff.

² $iuiaAk; kiog;gPypfisAk; Rj;jpfupf;Ff.

² kiog;gPypfspy; xd;WNrUk; ePiu> fPo;Nehf;fpf; nfhz;L nry;tjw;fhf>
Njitahd ,lq;fspy; equal T ,l;Lj; jahu;g;gLj;jpf;nfhs;f.

² mt;thwhf kiog;gPypapypUe;J fPo;Nehf;fp ePiuf; nfhz;L nry;Yk;
FohapDs; tbfl;bahf> tiy kiwg;nghd;W ,Lf.

² kiog;gPypapd; tpl;lj;Jf;F mikthf> kiog;gPypapypUe;J fPo; Nehf;fp
ePiuf; nfhz;L nry;Yk; Foha;fspd; tpl;lj;ijj; jPu;khdpf;Ff.
(,jw;fhf tpl;lk; $ba Fohiag; gad;gLj;Jf.)

² ePiuf; fPo;Nehf;fpf; nfhz;L nry;Yk; Fohia glj;jpw; Nghd;W
equal T gFjpnahd;wpdhy;> KjyhtJ fOTePiu ntspNaw;Wk; Foha;>
ePiur; Nrkpf;Fk; njhl;bf;F ePiuf; nfhz;L nry;Yk; Foha; vd;wthW
mikj;Jf;nfhs;f.

² KjyhtJ fOTePiu ntspNaw;Wk; Fohapd; me;jj;jpy; Njitahd
NghJ ePu;g;gputhfj;ijf; fl;Lg;gLj;Jtjw;fhd xU Foha;thapiyg;
nghUj;Jf.

² njhl;bapDs; ePiu mDg;Gk; Fohiag; glj;jpw;Nghd;W> Njitahd
msT ePsKilajhf mikj;J kzy; tbfl;bapd;ghy; topg;gLj;Jf.

$iu

kiog;gPyp

kio ePiuj; njhl;bf;F mDg;Gk; Foha;

tb

 ePiu epyf;fPo;j; njhl;bf;F mDg;Gk;

Foha;

gad;ghl;Lf;fhf ePu; ngWk; Foha;
thapy;

KjyhtJ fOTePu; ntspNaWk; top

Foha;thapy;

njhl;biar; Rj;jpfupg;gjw;fhd

Foha; thapy;
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² ePu; Nrfupg;Gj; njhl;bia> epyj;jpd;kPJ nghUj;jkhdthW kl;lkhf

cWjpahf epWj;jpf; nfhs;f.

² ePu; Nrfupg;Gj; njhl;bapd; %biaf; fow;wp> mjd; msTf;Fg; nghUj;j

khdthW gpshj;jpf;F Ngrpd;/thsp xd;wpid epWj;Jtjw;F Vw;wthW

mikj;Jf;nfhs;f.

² mg;gpshj;jpf;Fg; ghj;jpuj;ij/thspia> gpd;tUtJ Nghd;W kzy;

tbfl;bahf mikj;Jf;nfhs;f. glj;jpy; fhl;bAs;sthW kzy;

tbfl;bapy; fPopUe;J Nkyhf KiwNa> guy;> Rj;jpfupj;j Jk;G>

kzy;> fup> guy; Mpatw;iwg; gbg;gbahf ,l;L epug;gpf; nfhs;f.

² njhl;bapd; jho;thd gFjpapy; FohAk;> Foha;thapYk; nghUj;jp>

njhl;biar; Rj;jpfupf;Fk;NghJ ePu; KOtijAk; ntspNaw;wf;

$bathwhf mikj;Jf; nfhs;f.

² njhl;bapy; Nkw;gb Foha;f;F vjpu;g;gf;fj;jpy; mjpYk; rw;W cauj;jpy;

gad;ghl;Lf;fhf ePiu ntspNa vLg;gjw;Nfw;wthW FohAk; Foha;

thapYk; nghUj;jpf; nfhs;f.

² njhl;bapy; kioePu; epuk;gpa gpd; Nkyjpf ePu; ntspNaWtjw;fhf>

njhl;bapd; Nkw;gFjpapy; Fohnahd;W nghUj;jpf;nfhs;f.

² jahu;g;gLj;jpa njhl;bia cupa ,lj;jpy; jhgpj;J> Kjd; Kjyhff;

fpilf;Fk; khRf;fslq;fpa kioePiu ntspNaw;W Foha; %yk;

ntspNawr; nra;J> mf;Foha; thapiy %btpLf. Rj;jkhd ePiu

khj;jpuk; kzy; tbfl;bapd; topNa njhl;bapDs; Nru ,lkspf;Ff.

tpNrl Fwpg;Gf;fs;:

² kioePiur; Nrfupg;gjd; Nehf;fq;fis mbg;gilahff; nfhz;L> ePu;r;

Nrkpg;Gj; njhl;bapd; nfhs;ssitj; jPu;khdpj;Jf; nfhs;f.

² ghlrhiyapy; khjpup mikg;ghf> rpwpa njhl;bnahd;wpidj; jahu;g;gLj;jpf;

nfhs;f.

² epykl;lj;jpy; kioePiur; Nrkpf;Fk; xU KiwNa ,q;F fhl;lg;gl;Ls;sJ.

epyf;fPo;j; njhl;bfspYk; kioePiur; Nrkpf;fyhk; vd;gijAk; vLj;Jf;

fhl;Lf.

² Foha;fspd; tpl;lj;ijAk; ePsj;ijAk; Njitf;Nfw;gg; nghUj;jkhdthW

mikj;Jf; nfhs;syhk;.

² kzy; tbfl;bia mikf;Fk;NghJ tbfl;ly; nrad;Kiw epfoj;jf;fthwhf

mikj;Jf;nfhs;tJ Fwpj;Jf; ftdQ; nrYj;Jjy; Ntz;Lk;.

Jthuq;fs;          guy;

Rj;jpfupj;j Jk;G

kzy;

fup

guy;

kzy; tbfl;b
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nra;Kiwr; nraw;ghL 16

Nju;r;rp kl;lk; : 5.1

ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² msTr;rhbiag; gad;gLj;jp ePu;f; fdtsTfisr; rupahf
msj;jy;.

² tbjhisg; gad;gLj;jp> njhq;fy;epiyj; jpz;kg; nghUs;
fis tbj;njLj;jy;.

² nkhj;j njhq;fy;epiyj; jpz;kg; nghUs;fspd; (TSS)
msitj; Jzpjy;.

mwpKfk; : ePupy; jpz;kg; nghUs;fs; ,uz;L tpjq;fspy; mlq;fp
apUf;Fk;. mtw;Ws; xd;W ePupy; fiue;j jpz;kg; nghUs;fs;.

(Disolved Solids -DS)@ kw;iwaJ njhq;fy; epiyj; jpz;kg;

nghUs;fs; (Suspended Solids -SS)

1. njhq;fy; epiyapy; cs;s nkhj;jj; jpz;kg; nghUs;

msT (TSS)

2 µm my;yJ mjpYk; rpwpa JisfSs;s tbjhspdhy;

tbj;j gpd;du; tbjhspy; Njq;fp epw;Fk; nkhj;jj; jpz;kg;
nghUspd; msNt ,JthFk;. (mila tpLjy;> kpjf;fr;
nra;jy;> tbj;jy; Mfpa Kiwfs; %yk; fopT ePupy;

cs;s TSS ,id ePf;f KbAkhjyhy;> fopTePu; khjpupapy;

TSS ngWkhdj;ij mwpe;Jnfhs;tJ Kf;fpakhdJ.)

2. ePupy; fiue;j epiyapy; cs;s nkhj;jj; jpz;kg; nghUs;

fspd; msT (TDS)

Nkw;gb tbfhl;bapdhy; tbj;j gpd;du;> tbe;J xd;W
NrUk; ePupy; mlq;fpAs;s nkhj;jj; jpz;kg; nghUspd;
msT MFk;. ePupy; fiue;j epiyapy; cs;s mad;fs;
,jpy; mlq;Fk;. nghJthd Kiwapy; milatpLtjd;
%yk; my;yJ tbj;jy; %yk; ,j;jpz;kg; nghUs;fis
Ntwhf;f KbahJ. vdNt> mjw;fhf NtW Kiwfs;

gad;gLj;jg;gLk;.

Nfhl;ghL : 2 µm  ,Yk; ngupa ePupy; njhq;fy; epiyapy; cs;s

Jzpf;iffis 2 µm  Jisfs; nfhz;l tbjhspdhy;

tbj;J Ntwhf;fpf; nfhs;syhk;.

nkhj;jj; njhq;fy; epiyj; jpz;kg; nghUs;fspd;
(Total Suspended Solids - TSS) msitj; Jzpjy;
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Njitahd cgfuzq;fSk; nghUl;fSk;

² ehd;F jrk jhdq;fSf;Fj; jpUj;jkhf msf;ff;$ba gFg;gha;Tj;

juhR ^four place analytical balance&

² cyu;j;jp

² kpd; fdyLg;G (Drying Oven)

² 250 ml Kfit

² 100 ml msTr;rhb

² Gdy;

² tbjhs;fs;

² ngj;jpupf; fpz;zq;fs;

² fha;r;rptbj;j ePu; mlq;fpa fOT Nghj;jy;

² fz;zhbf;Nfhy;

² $k;Gf;FLit

² Jspg;ghd; ̂ Dropper&

² ntt;NtW ,lq;fspypUe;J ngw;w ePu; khjpupfs;

nra;Kiw:

             ² cyu;e;j ngj;jpupf; fpz;zk;> tbjhs; Mfpatw;wpd; epiwia

mse;jwpf.^W
1
&

² ePu; khjpupia ed;F fyf;fp mjpypUe;J 100 ml ,id msTr;rhbapdhy;

mse;J vLf;Ff. (Kjypy; 100 ml msTf;Nfhl;il neUq;Fk; tiu

ePiu epug;gp> gpd;du; 100 ml msTNfhL tiuapy; epug;Gtjw;fhfj;

Jspg;ghidg; gad;gLj;Jf. ePu;g; gpiwAUtpd; fPo;kl;lk; 100 ml  msTf;

Nfhl;il mile;Js;s epiyapy; fpilg;gJ rupahd thrpg;ghFk;.

² $k;Gf;FLit kPJ Gdiy itj;J> ngj;jpupf; fpz;zj;Jld; Nru;j;J
epiw mwpag;gl;l tbjhis kbj;J GdypDs; mizAkhW itf;Ff.

² msTr;rhbapy; cs;s ePu; khjpupia (100 ml) tbj;J> njhq;fy;
epiyj; Jzpf;iffis tbjhspd; kPJ Nrfupj;Jf; nfhs;f. (msTr;
rhbapy; msj;njLj;j khjpupapy; cs;s nkhj;jj; jpz;kg; nghUs;fspd;
jpzpit msg;gJ mtrpakhjyhy;> fOT Nghj;jy; %yk; fOtp>
mjpy; Njq;fpAs;s Jzpf;iffs; vy;yhtw;iwAk; tbjhspd; kPJ
,l;L ePiu tba ,lkspf;Ff.

²  ntg;gepiyapy; fdyLg;igj; njhopw;glr; nra;f.

² njhq;fy;epiyj; Jzpf;iffs; ntspNawptplhjthW tbjhisg; Gdypy;
,Ue;J ntspNa vLj;J ngj;jpupf; fpz;zj;jpy; itj;J> cyu;tjw;fhf

apy; cs;s fdyLg;gpDs; ,Lf. fdyLg;gpDs; ,l;l gpd;du;

ngj;jpupf; fpz;zj;jpd; %biaj; jpwe;J tpLf.

² khwhj;jpzpT fpilf;Fk; tiuapy; cyu;j;Jf. (Vwj;jho 48 kzp
Neuk;)

² cyu;j;jpa gpd;du; cyu;j;jpapDs; itj;J miwntg;gepiy tiuapy;

Fspu tpl;L> jpzpit mse;Jnfhs;f. (W
2
)
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² ngw;w mtjhdpg;Gf;fis Xu; ml;ltizapy; gjpT nra;f.

gad;gLj;jpa ePu;f;fdtsT (V ml)

fdyLg;gpy; cyu;j;jpa tbjhs; + %bAld;
ngj;jpupf;fpz;zj;jpd; jpzpT (W

1
 mg)

khwh epiw fpilf;Fk; tiu cyu;j;jpa njhq;fy;
epiyj; Jzpf;iffslq;fpa tbjhs; + %bAld;
ngj;jpupf;fpz;zj;jpd; jpzpT (W

2
 mg)

TSS msitf; fzpj;jy;

    W
2
-W

1
    mgl-1 (ppm)

  V

KbG
ntt;NtW ,lq;fspypUe;J ngw;w kz; khjpupfspd; TSS  msitf; fzpf;Ff.

tpNrl Fwpg;Gf;fs;:

² xU yPw;wupy; mlq;fpAs;s njhq;fy; epiy nkhj;jj; jpz;kg; nghUs;fspd;
msit kpy;ypfpuhk;fspy; vLf;Fk;NghJ mJ  ppm ^parts per million&
Mff; fpilf;Fk;.

² ePu; khjpupapypUe;J 100 ml  ,id mse;njLf;Fk; NghJ me;ePu; khjpupia

ed;F fyf;Ff.

² epiwia msg;gjw;fhf cyu;j;jpapypUe;J ngj;jpupf; fpz;zj;ij ntspNa

vLf;Fk;NghJ kPz;Lk; ePuhtp cwpQ;Rtijj; jtpu;g;gjw;fhfg; ngj;jpupf;

fpz;zj;jpid %bapdhy; %Lf.

² tbj;jy;> cyu;j;Jjy;> epiwia msj;jy; Mfpatw;iw elj;Jk; vy;yhr;

re;ju;g;gq;fspYk; njhq;fy; epiyj; Jzpf;iffs; ntspNawhjpUg;gij

cWjpg;gLj;jpf;nfhs;Sq;fs;.

TSS  =
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nra;Kiwr; nraw;ghL 17

ePupd; epwj;ijj; Jzpjy;

Nju;r;rp kl;lk; : 5.1

nra;thu;.

ghlNtisfs; : 01

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² ~nrf;fp| jl;ilr; rupahff; ifahSjy;.

² Forel –Ule mstpiliar; rupahf ,dq;fhzy;.

² Forel –Ule mstpiliag; gad;gLj;jp ePu;khjpupnahd;wpd;

epwj;ijj; Jzpjy;.

mwpKfk; : ePu; xU epwkw;w jputkhapDk;> ePupy; fiue;Js;s my;yJ
njhq;fy; epiyapy; cs;s cNyhf mad;fs;> Nrjdg;
nghUs;fs;> mq;fpfs;> fdpaq;fs; Nghd;wit  fl;GydhF
xspapd; rpy tPr;Rf;fisr; Nru;e;j xspf; fjpu;fis
cwpQ;Rtjhy;> ntz;zpw Nkw;gug;gpy; gl;Lj; njwpj;J
tUk; xsp ntt;NtW epwq;fisf; nfhz;ljhf ,Uf;f
,lKz;L. mjw;fika ePupy; mkpo;j;jpa ntz;zpw
Nkw;gug;nghd;wpd;kPJ fl;Gydhfpd;w epwNk ePupd; epwkhfg;
gjpTnra;ag;gLk;. me;epwj;ij xU Fwpj;j epw mstpil

nahd;Wld; (Forel –Ule) xg;gpl;L> Fwpj;j ePu;khjpupapd;

epwk; jPu;khdpf;fg;gLk;.

Nfhl;ghL : ntz;zpw Nkw;gug;G kPJ tpOk; xspf;fjpu;fis

Forel –Ule mstpilAld; xg;gpLk; fl;Gy Kiwiaf;

ifahz;L ePupd; epwj;ijj; JzpjNy ,jd; Nfhl;ghlhFk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² nrf;fp jl;L (Secchi disk)

² Forel –Ule epw mstpil

² ePu;khjpup mlq;fpAs;s ghj;jpuq;fs;

nrf;fp jl;L                       Forel-Ule epw mstpil

fapW

ePs;ntl;Lj; Njhw;wk;



86

capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

nra;Kiw:

² nrf;fpj; jl;il nkJthf ePupDs; mkpo;j;Jf.

² mJ ghu;itapypUe;J kiwe;j gpd;du; (1 - 4) kPz;Lk; nkJthf
NkNy cau;j;Jf.

² mJ fl;Gydhfj; njhlq;Fk; re;ju;g;gj;jpy; (5) mjd; epwj;ij

Forel –Ule epw mstpilapd; vz;fSld; xg;gpl;L (6) ,yf;fj;ijf;

Fwpj;Jf; nfhs;f.

              1         2                   3              4        5

6

KbG

kz; khjpupfs; rpytw;wpd; epwj;ij Forel –Ule  epw mstpilAld; xg;gpLf.

tpNrl Fwpg;Gf;fs;:

² Forel –Ule mstpilAld; epwj;ij xg;gpl;Lr; Nrhjpf;Fk;NghJ fWg;G -

nts;is Mfpa ,uz;L epwq;fSk; cs;s nrf;fpj; jl;nlhd;iwg; gad;

gLj;Jtjhapd;> ntz;zpwg; gFjpapd; epwj;ijAk; Forel –Ule mstpilapd;

epwj;ijAk; xg;gpLjy; Ntz;Lk;.
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njhopDl;gf; fy;tpj; Jiw

nra;Kiwr; nraw;ghL 18

ePupd; kzj;ijr; Nrhjpj;jy;

Nju;r;rp kl;lk; : 5.1

nra;thu;.

ghlNtisfs; : 01

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² jug;gl;l ePu;khjpupnahd;wpd; kzj;ijr; Nrhjpj;jy;

² kzj; njhlf;fg;  ngWkhdj;ijf; (Threshold Odour

Number - TON) fzpj;jy;.

mwpKfk; : ePUf;F kzk; ,y;iyahapDk; mjDld; NrUk; ,urhadg;
nghUs;fs;> Ez;zq;fpfs;> me;E}z;zq;fpfshy; ePUld;
Nru;f;fg;gLk; gy;NtW nghUs;fs; Nghd;wit fhuzkhf>

ePu; kzj;ijg; ngw ,lKz;L.

Nfhl;ghL : Ijhf;fpa ePu; khjpupfSs;> kzTzu;r;rpiaj; juhj cr;r

tpfpjj;ijf; nfhz;l fyit %yk; ePu;khjpupapd; TON
ngWkhdj;ijg; ngwyhk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² kzkw;w ePu; (fha;r;rp tbj;j ePu; my;yJ mJ ,y;yhjNghJ

Nghj;jypy; milj;j ePu;)

² msTr;rhb

² 250 ml  Kfitfs; 7

nra;Kiw:

             ² jug;gl;l kz; khjpupnahd;wpidg; gpd;tUk; ml;ltizapd;gb Ijhf;fp>
,Wjpf;fdtsT 200 ml MFkhW Nrhjid khjpupiaj; jahupf;Ff.

%yk;:  Ntu;[Pdpah njhopDl;gg; gy;fiyf;fofk;> rptpy; ve;jputpay; Jiw

(TON = Threshold Odour Number)

Nrhjid  Nrhjpg;gjw;Fupa ePu;  fha;r;rptbj;j ePu; my;yJ   TON
khjpup     khjpupapd; fdtsT   kzkw;w ePu;f;fdtsT   ngW

 ,y           ^ ml &                              khdk;

  01         200 -                       1

  02         100 100                     2

  03         70 130                      3

  04         50 150                      4

  05         35 165                      6

  06         25 175                      8

  07         17 183                      12
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² Nrhjid khjpup ,y. 7 ,y; njhlq;fp> Nky;Nehf;fp> kzj;ijr;

Nrhjpf;Ff.

kz czu;r;rpiaj; juhj> $Ljyhd fdtsT tpfpjj;ijf; nfhz;l

Nrhjid ePu;khjpupiaj; njupT nra;Jnfhs;f. ,jw;Fupa TON
ngWkhdNk jug;gl;l ePu;khjpupapd; TON ngWkhdk; vdf; nfhs;sg;
gLk;.

TON If; fzpj;jy;

A = ePu; khjpupapd; fdtsT
B = kzkw;w ePu;khjpupapd; fdtsT

KbG

ePu; khjpupfs; rpytw;wpd; TON ngWkhdj;ijr; Nrhjpj;J mit gUFtjw;Fg;

nghUj;jkhditah vd KbTnra;f.

tpNrl Fwpg;Gf;fs;:

² FbePu;> kzNkJkw;wjhf ,Uj;jy; Ntz;Lk;. mjd; TON ngWkhdk; 1
Mf ,Uj;jy; Ntz;Lk;. ,J 3 Ij; jhz;LtJ ve;jtifapYk;
nghUj;jkw;wJ.

Fwpj;j ml;ltiziag; gad;gLj;jp TON If; fhz;gjw;fhf> kz;
khjpupiaAk; kzkw;w ePiuAk; fyf;Fk;NghJ mt;tpU ePu;f; fdtsT
fspdJk; $l;Lj;njhif (mjhtJ nkhj;jf; fdtsT) 200 ml Mjy; Ntz;Lk;.
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njhopDl;gf; fy;tpj; Jiw

nra;Kiwr; nraw;ghL 19

ePupd; fyq;fy; jd;ikiar; Nrhjpj;jy;

Nju;r;rp kl;lk; : 5.1

nra;thu;.

ghlNtisfs; : 01

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² nrf;fpj; jl;ilg; gad;gLj;jp ePupd; fyq;fy; jd;ikiaj;
Jzpjy;.

² ntt;NtW ePu; khjpupfspd; fyq;fy; jd;ikia xg;gpLjy;.

mwpKfk; : ePupd; fyq;fy; jd;ikf;Fg; gpujhdkhf> ePupy;; njhq;fy;
epiyapy; cs;s fsp> milay;> Nrjdg; nghUs;fs;>
Ez;zq;fpfs; MfpadNt fhuzkhFk; . e Piur ;
Rj;jpfupf;Fk;NghJ ePupy; njhq;fy; epiyapy; cs;s Ez;zpa
jpz;kg; nghUs;fis tPo;gbar; nra;tjw;fhfr; Nru;f;f
Ntz;ba jpul;rpahf;fpapd; msitj; jPu;khdpg;gjpy; fyq;fy;
jd;ik mstPLfs; Kf;fpaj;Jtk; ngWk;.

fyq;fy; jd;ikia msg;gw;Fr; rpy Kiwfs; cs;sd
vdpDk; ,yFthd> kypthd Kiw nrf;fpj; jl;ilg;

gad;gLj;jp msg;gjhFk;.

Nfhl;ghL : xspf;fjpu;fs; ePupy; vt;tsT Moj;Jf;Fr; nry;Yk; vd;gjd;

%yk; fyq;fy; jd;ikiaf; Fwpg;gplyhk;.

Njitahd cgfuzq;fSk; nghUl;fSk;;:

² 20 cm tpl;lKs;s nrf;fpj;jl;L

² Moj;ij msg;gjw;fhf mstPl;L cgfuzk;/fyq;fy; jd;ikf; Foha;

(Turbidity tube)

fyq;fy; jd;ikf; Foha;

njspthd gpshj;jpf;Ff; Foha;

 (4.5 x 120cm)

1cm msTNfhbl;l ehlh

gpshj;jpf;F nrf;fpj;jl;L

milg;ghd; (Stopper)
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njhopDl;gf; fy;tpj; Jiw

nra;Kiw:

             ² ePu; Nkw;gug;gpd; Clhf Nehf;fp> nrf;fpj;jl;L ghu;itapypUe;J kiwAk;

tiuapy; nkJthf mjid ePupDs; mkpo;j;jp> mt;thW kiwaj;

njhlq;Fk; re;ju;g;gj;jpy; Moj;ijg; ^L
1
& gjpT nra;Jnfhs;f.

² kPz;Lk; jl;il nkJthf NkNy cau;j;jpathW> mJ fl;Gydhfj;

njhlq;Fk; fzj;jpy; ePu; Nkw;gug;gpypUe;J nrf;fpj; jl;L tiuapyhd

Moj;ij ^L
2
& gjpT nra;Jnfhs;f.

fzpj;jy;

² ,uz;L thrpg;Gf;fspdJk; ruhrupg; ngWkhdj;ij (L) fzpf;Ff.

KbG

,t;thwhf Vwj;jho %d;W ,lq;fspy; thrpg;Gf;fisg; ngw;W ePupd;; fyq;fy;

jd;ikiaf; Fwpg;gpLf.

tpNrl Fwpg;Gf;fs;:

² nrf;fpj; jl;L mike;jpUf;Fk; MokhdJ> mtjhdpg;gtuJ Gyf;$u;iik>
xspr;nrwpT Mfpatw;Wf;fika NtWgl ,lKz;lhjyhy; kPz;Lk; kPz;Lk;
juT ngWk;NghJ xNu mtjhdpg;ghsu; ehspd; xU Fwpj;j Neuj;jpy;

mstPLfisg; ngWtjd; %yk; nrk;ikia mjpfupj;Jf; nfhs;syhk;.
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njhopDl;gf; fy;tpj; Jiw

nra;Kiwr; nraw;ghL 20

ePupd; ntg;gepiyia msj;jy;

Nju;r;rp kl;lk; : 5.1

nra;thu;.

ghlNtisfs; : 01

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² ePu;Kjnyhd;wpd; ntt;NtW Mokl;lq;fspy; ntg;gepiy
thrpg;Gf;fisg; ngWjYk; mtw;iw xg;gpLjYk;.

² Neuj;Jf;F Vw;g gug;gsT ePu;g;gilapy; ntg;gepiy
NtWgLtij msj;jYk; thrpg;Gf;fis tiughf;fYk;.

mwpKfk; : tspkz;ly ntg;gepiyf;Fk; ePupd; ntg;gepiyf;Fk;
,ilNa NtWghLfs; fhzg;gLfpd;wikahy; tspkz;lyj;
jpidg; Nghd;W fzg;nghOjpy; ePupd; ntg;gepiy
NtWgLtjpy;iy. vdNt> Xa;tpy; cs;s ePu;Kjnyhd;wpd;
ntg;gepiy khw;wkiljyhdJ kpf nkJthfNt epfOk;.
vdNt> Xa;tpy; cs;s ePupd; ntt;NtW Mo kl;lq;fspy;
ntg;gepiy NtWgl;Lf; fhzg;gLk;. NkYk;> ntg;gepiy
khwyhdJ Nkw;gug;Gg; gilapy; $Ljyhdjhf ,Ug;g
NjhL> ntt;NtW Mo kl;lq;fspy; ntg;gepiy thrpg;Gf;
fisg; ngWtJ Kf;fpakhdJ.

Nfhl;ghL : ~ntg;gepiy| vd;gJ Fwpj;j re;ju;g;gj;jpy; ahNjDk;

nghUspy; mlq;fpAs;s ntg;gr;rf;jp mstpdJ mstPlhFk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

²  ,Uz;l epwr; Nrhjidg; nghUl; Nghj;jy;fs;

² ntg;gkhdp  ^0 - 1000C&
² kPw;wu; Nfhy;

nra;Kiw:
             ² fPNo ml;ltizapy; jug;gl;Ls;sthW ntt;NtW Mo kl;lq;fspy;

(Nkw;gug;G L
1
, L

2
) ehspy; ntt;NtW Neuq;fspy; (^t

1
, t

2
, t

3
) ntg;gkhdp

thrpg;Gf;fisg; ngWf.

Mok; ^ cm&            t
1 
                t

2
t

3

Nkw;gug;G

L
1

L
2
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² ntg;gepiyia msf;Fk;NghJ ePu; fyf;fg;glhjthW Kjypy;

Nkw;gug;Gg; gilapdJk; gpd;du; KiwNa L
1 

, L
2 
Moq;fspYk;

khjpupfisg; ngw;W thrpg;Gfisg; ngWf.

² thrpg;Gf;fisg; ngWk;NghJ Nrhjidg; nghUl; Nghj;jy;fis ePupy;

mkpo;j;jp mjDs; ePu; epuk;gpa gpd;du;> %bapdhy; ,Wf;fkhf %b

ntspNa vLf;Ff.

² ntspNa vLj;j clNdNa Nghj;jy; %biaj; jpwe;J ntg;gkhdpia

mkpo;j;jp ntg;gepiyia thrpf;Ff.

KbG

ngw;w juTfis tiughf;fp> ePupd; ntt;NtW gilfspy; ntg;gepiy NtWgLjy;

njhlu;ghff; fUj;Jj; njuptpf;Ff.

tpNrl Fwpg;Gf;fs;:

² ePu;Kjnyhd;wpypUe;J juTNgWk;NghJ Vida thrpg;Gfisg; ngw Kd;du;
ntg;gepiy thrpg;Gf;fisg; ngWjy; Ntz;Lk;. Moj;jpw;Nfw;g ntg;gepiy
NtWgl ,lKz;lhjyhy; ePu; fyf;fg;gLkhapd; Fwpj;j gilapd; rupahd
ntg;gepiy thrpg;igg; ngw KbahJ Nghf ,lKz;L.

² ntg;gepiy thrpg;Gf; fzg;nghOjpy; NtWgl ,lKz;lhjyhy;> ePu; khjpup
fisg; ngw;w clNdNa mtw;wpd; ntg;gepiyia thrpj;Jg; gjpTnra;J
nfhs;tjpy; ftdQ; nrYj;Jjy; Ntz;Lk;. NkYk;> ntg;gkhdpapd; Fkpo;
KOikahf ePu; khjpupapDs; mkpo;e;J fhzg;gLjy; Ntz;Lk;. ntg;gkhdpf;
Fkpo; ePUf;F ntspNa ,Uf;Fk; epiyapy; ngWk; thrpg;G tspkz;ly
thrpg;ghf ,Uf;f ,lKz;L.

² Moj;Jf;Nfw;g ntg;gepiy NtWghl;il mtjhdpg;gjw;nfdpd;> Mokhd
ePu;g;gf;fj; Njhw;wnkhd;W ,Ug;gJ mtrpakhFk;.
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njhopDl;gf; fy;tpj; Jiw

nra;Kiwr; nraw;ghL 21

ePupd; pH  ngWkhdj;ijj; Jzpjy;

Nju;r;rp kl;lk; : 5.1

nra;thu;.

ghlNtisfs; : 01

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² pH  khdpiar; rupahff; ifahs;jy;.

² pH khdpiag; gad;gLj;jp ePu; khjpupnahd;wpd; pH
ngWkhdj;ij msj;jy;.

mwpKfk; : pH  vd;gJ ePupd; Ijurd; mad; (H+) nrwptpy; vjpu;

klf;ifg; ngWkhdk; MFk;. kz;zpy; mlq;fpAs;s fdpa
tiffs;> jha;g;ghiw> kdpjr; nraw;ghLfs; Mfpad %yk;
kz;Zld; NrUk; ntt;NtW ,urhadg; nghUs;fs;
fhuzkhfTk; mit gpupifailtjd; tpisthfTk; ePupd;

pH  ngWkhdk; NtWgLk;.

Nfhl;ghL : ePu; khjpupapy; mlq;fpAs;s Ijurd; mad; (H+) nrwpT

Fiwthdnjdpd; me;ePupd; pH ngWkhdk; cau;thdJ

Ijurd; mad; nrwpT $Ljyhdnjdpd; pH ngWkhdk;
FiwthdJ.

Njitahd cgfuzq;fSk; nghUl;fSk;

² pH khdp

² jhq;fw; fiury;fs; (cgfuzj;Jld; jug;gl;Ls;s jhq;fw; fiury;fs;

,uz;ilAk; gad;gLj;Jf.)

² fha;r;rp tbj;j ePu; mlq;fpAs;s fOT Nghj;jy;

² xw;Wj;jhs;

² 50ml, 100ml Kfitfs;

nra;Kiw:

             ² pH khdpapd; kpd;thiaf; fha;r;rp tbj;j ePu; mlq;fpAs;s fOT

Nghj;jypdhy; ePu; njspj;J ,uz;L jlitfs; fOTf. (rinse)

² kpd;thapd; <uypg;ig xw;wpnaLf;Ff.

² pH ngWkhdk; msg;gjw;Fupa ePu; khjpupapd; rpwpjsitf; nfhz;L

kpd;thiaf; fOTf.

² 100 ml KfitapDs; Vwj;jho 50 ml  tiu> pH msg;gjw;Fupa ePu;

khjpupia ,l;L> kpd;thia mjDs; mkpo;j;Jf.
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² thrpg;G epiyNgwilAk; tiuapy; kpd;thia mkpo;j;jpa epiyapy;

itj;J> thrpg;igg; ngWf.

² ,t;thwhf mNj ePu; khjpupapypUe;J NkYk; ,uz;L cg khjpupfis

vLj;J mtw;wpdJk; pH ngWkhdj;ij msf;Ff.

² %d;W thrpg;GfsJ ruhrupg; ngWkhdj;ijg; ngWf.

(thrpg;Gf;fSf;F ,ilapyhd tpj;jpahrk; 0.2 ,w;F Nkw;gl;lnjdpd;
mt;thrpg;Gf;fspy; tO ,Uf;f ,lKz;L.)

² thrpg;Gf;fisg; ngw;W Kbj;j gpd;du; cgfuzj;jpd; njhopw;ghl;il

epWj;jp <uypg;ig xw;wpnaLj;j gpd;du;> kpd;thapd; %bia (Cap)
,l;L cupa ,lj;jpy; itf;Ff.

² ngw;w thrpg;Gf;isg; gpd;tUk; ml;ltizapw; gjpT nra;f.

ePu;khjpupfs;      pH ngWkhdk;

khjpup - 1

khjpup - 2

khjpup - 3

ruhrup

      khjpup 1  khjpup 2  khjpup 3
                                      3

KbG

pH  ngWkhdj;jpw;fika ePupd; mkpyj;jd;ikia/fhuj;jd;ikia KbT nra;f.

tpNrl Fwpg;Gf;fs;:

² mstPLfisg; ngw Kd;du; pH khdpia msitj;jpUj;jk; ^Calibration&
nra;J nfhs;f.

² kpd;thapd; <uypg;ig xw;wpnaLg;gjw;fhf nkd;ikahd fljhrpg; glyj;jpdhy;
xw;Wf.

² kpd;thapdJ thrpg;Gf;fisg; ngWk; Kidia> ifahy; gpbg;gij Kw;W
KOjhfj; jtpu;j;Jf; nfhs;f.

² kpd;thia ,l;L itg;gjw;fhf vg;NghJk; mjw;nfd Maj;jg;gLj;jg;gl;Ls;s
ghj;jpuj;ijNa gad;gLj;Jf.

² kpd;thiaf; fiurypDs; mkpo;j;Jk;NghJ mjpy; milahskpl;Ls;s Fwpj;j
Mok; tiuapy; khj;jpuk; mkpo;j;JtJ Fwpj;Jf; ftdQ; nrYj;Jf.

² thrpg;G epiyNgwile;j gpd;du; thrpg;igg; gjpT nra;j clNdNa
kpd;thiaf; fiurypypUe;J mg;Gwg;gLj;Jf. (Njitapd;wp mjpf Neuk;
kpd;thia mkpo;j;jp itj;jpUg;gijj; jtpu;f;Ff.)

² msitj;jpUj;jk; nra;Ak; NtisapYk;> thrpg;Gf;fisg; ngWk;

NtisfspYk; cw;gj;jpahsuhy; jug;gl;Ls;s mwpTWj;jy;fisg; gpd;gw;Wf.

pH ngWkhdk;   =
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nra;Kiwr; nraw;ghL 22

ePupd; ctu;j;jd;ikiaj; Jzpjy;

Nju;r;rp kl;lk; : 5.1

nra;thu;.

ghlNtisfs; : 01

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² ctu;j;jd;ik khdpiar; (Salinity refractometer) rupahff;
ifahsy;.

² ctu;j;jd;ik khdpiag; gad;gLj;jp ePu;khjpupnahd;wpd;
ctu;j;jd;ikiaj; Jzpjy;.

mwpKfk; : ePupy; Na+, K+, Ca2+, Mg2+ Nghd;w mad; tiffs; fiutjd;

tpisthf ntt;NtW ePu;Kjy;fspd; ctu;j;jd;ik NtW

gLk;. J}a ePupd; ctu;jd;ik 0 ppm MapDk;> ctu;j;

jd;ik 0 ppm njhlf;fk; 0.5 ppm tiuapyhd ePu; ed;dPu;

vdf; nfhs;sg;gLk;. ePupd; ctu;j;jd;ikf;Nfw;g me;ePupy;

thOk; ePu;tho; mq;fpfSk; (capupdq;fSk;) NtWgLk;.

Nfhl;ghL : ctu;j;jd;ikf;Nfw;g ePupd; mlu;j;jp NtWgLtNjhL>

mlu;j;jpf;F Vw;g> ePupy; xspapd; KwpTf;Nfhzk; NtWgLk;.
ctu;j;jd;ik fhuzkhf NtWgLfpd;w ,e;j KwpTf;Nfhzj;
ijg; gad;gLj;jp ctu;j;jd;ik khdp %yk; ctu;j;jd;ik
thrpg;Gg; ngwg;gLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² ctu;j;jd;ik khdp ^Salinity refractometer&

² Jspg;ghd; (Dropper)

² fha;r;rptbj;j ePu;

ctu;j;jd;ik khdp

Ez;nrg;g MSif

wg;gu; ftrkpl;l ifg;gpb

njspthd fhl;rpiag; ngWtjw;

fhd ngupa fhl;rpj;jl;L
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nra;Kiw:

² cgfuzj;jpdJ mupaj;jpd; kPJ cs;s %bia cau;j;Jf.

² ePu; Jspg;ghd %yk; xU Jsp my;yJ ,uz;L Jspfs; fha;r;rp
tbj;j ePiu mupaj;jpd; kPJ ,l;L> %bapdhy; %b mJ ~0| thrpg;ig
milfpd;wjh vd mtjhdpf;Ff. ePu;j;Jspfis ,Lk; jsj;ijf;
fpilahf itj;jpUf;Ff.

cU1: ePu;j;Jspg;ghd; %yk; cU 2: ctu;j;jd;ik khdpapd;

mupaj;jpd; kPJ ePu;j; thrpg;Gf;fis thrpf;Fk;

Jspfs; ,Lk; tpjk; tpjk;. cjhuzk;: 35 ppm

² ePu;j;Jsp xU nky;ypa glyk; Nghd;W gutpr; nry;YkhW mupaj;jpd;
%bia nkJthfj; jho;j;Jf.

² mstPl;il thrpj;Jf;nfhs;f.

KbG

ctu;j;jd;ikkhdpapd; thrpg;ig thrpj;J ePupd; ctu;j;jd;ikiag; gjpT nra;J

nfhs;f. rpy ,lq;fspypUe;J ngw;w ePu; khjpupfspd; ctu;j;jd;ikia xg;gpLf.

tpNrl Fwpg;Gf;fs;:

² ctu;j;jd;ik khdpapd; mupaj;ijj; Jilg;gjw;fhf <uypg;ig xw;wpnaLf;ff;
$ba nkd;ikahd fhfpj;jhisg; gad;gLj;Jf.

² gad;gLj;jpa gpd;du;> khdpapd; mupaj;ijAk; mjd; %biaAk; fha;r;rp
tbj;j ePupdhy; fOtpj; Jilf;Ff.

² ctu;j;jd;ik khdpia mjd; nghjpAiwAs; kPs ,l Kd;du; rpy kzpj;jp

ahyq;fs; ,sq;fhw;wpy; itj;jpUf;Ff.
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 Total Coliform 
fld,sf*daï nelaàßhd ^mfia iy iajdNdúl mrsirfha yuqfõ'& 

Fical Coliform 
wka;%fha fjfik nelaàßhd - fudjqka w;ßka úfYaI 
lSmhla muKla jHdêcklhskafõ' 

E. coli  
^laISrmdhSkaf.a wka;%fha fjfik jHdêckl fkdjk nelaàßhdjls'& 
 

Faecal Coliform

NfhypNgh/k; gw;wPupah (kz;zpYk; ,aw;ifr; #oypYk;

fhzg;gLk;.)

Flypy; thOk; gw;wPupah (,tw;Ws; rpy ,dq;fs; khj;jpuk;

Nehahf;fpfshFk;.)

(KiyA+l;bfspd; Flypy; thOfpd;w Nehahf;fp my;yhj xU gw;wPupah)

nra;Kiwr; nraw;ghL 23

ePupy; Nfhyp/Nghk; cz;lh vdj; Jzpjy;

Nju;r;rp kl;lk; : 5.1

nra;thu;.

ghlNtisfs; : 03

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² Macon Key Broth fiury;fs; (Single Strength, Double Strength)
jahupj;Jf; nfhs;sy;.

² Universal Nghj;jy;fspy; my;yJ Nrhjidf; Foha;fspy;

thAf;Fkpopfs; GfhjthW  Durham Foha;fisg; GFj;Jjy;.

² jug;gl;Ls;s kz; khjpupapy; Nfhyp/Nghk; (Coliform)
gw;wPupah cz;lh vd ,dq;fhzy;.

mwpKfk; : Nfhyp/Nghk; vd;gJ xU ngupa gw;wPupahf; $l;lkhFk;.
,it ,aw;ifr; #oypy; fhzg;gLk;. ,tw;Ws; xU rpW
$l;lk; kdpjd; cl;gl Kiya+l;b tpyq;Ffspy; Flypy;
khj;jpuk; thOk;.

NfhypNgh/k; gw;wPupahf; $l;lj;ijr; Nru;e;j E-coli  vd;gJ
kdpjd; cl;gl Kiya+l;b tpyq;Ffspd; Flypy; thOfpd;w

Nehahf;fp my;yhj xU gw;wPupah tifahFk;.

Nfhl;ghL : NfhypNgh/k; gw;wPupah nghJthfr; Rj;jkhd ePupy;

fhzg;gLtjpy;iy. khwhf khrile;j ePupNyNa fhzg;gLk;.
ePupy; ,e;jg; gw;wPupah fhzg;gLkhapd; me;ePu; tpyq;F
kyj;jpdhy; khrile;Js;sJ vd KbT nra;ayhk;.
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Njitahd cgfuzq;fSk; nghUl;fSk;:

² 50 ml  nfhs;ssTs;s %bAld; $ba Macarthy Bottle  my;yJ

Universal Bottle  - 5

² fpUkpaopj;j Nrhjidf;Foha;fs; - 13

² mKf;ftLfyd; (Autoclave/Pressure cooker)

² lu;̀ hk; Foha; ^Durham’s tube& 15

² gQ;R milg;ghd;

² fpUkpaopj;j Fohap

² Kfit

² gd;rd; RluLg;Gf;fs; ,uz;L,  Laminar flow cabinet

² juhR (,urhad/,yj;jpudpay;)

² Nrhjidf;Foha; jhq;fpfs; (Test tube holders)

² Macconkey broth (,jid J}s; tbtpy; ngwyhk;.)

² fpUkpaopj;j fha;r;rp tbj;j ePu;

² fopTePu; khjpupnahd;W

nra;Kiw:

i.  Macconkey broth fiury; jahupj;jy;.

             ² 4 fpuhk; Macconkey broth cld; fpUkpaopj;j fha;r;rptbj;j ePu; 50

kpy;ypyPw;wu; (50 ml) Nru;j;Jf; fiuj;J> Double strength fiuriyj;

jahupf;Ff.

² 4 fpuhk; Macconkey broth  cld; fpUkpaopj;j fha;r;rptbj;j ePu; 100

kpy;yp yPw;wupy; fiuj;J Single Strength fiuriyj; jahupf;Ff.

(Macconkey  broth fiury; rptg;G my;yJ Cjh epwkhff;

fhl;rpaspf;Fk;.)

² fpUkpaopj;j Fohnahd;wpd; %yk;  Double strength fiurypd; 10 ml

tPjk; Rj;jkhd Macarthy my;yJ Universal  Nghj;jy;fspy; ,l;Lf;
nfhs;f.

² fPNo glj;jpy; fhl;bAs;sthwhf ,g;Nghj;jy;fspDs; xt;nthU lu;̀ hk;
Foha; tPjk; jiyfPohf ,Uf;FkhW ,Lf. (lu;`hk; FohapDs;
tsp GfhjthW GFj;Jjy; Ntz;Lk;.) gpd; %bapid %Lf.

lu;̀ hk; Foha;fs; jiyfPohf ,Uf;FkhW ,lg;gl;Ls;s tpjk;
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² Rj;jkhd> cyu;e;j> fpUkpaopj;j lu;̀ hk; Foha;fis vLj;J mtw;wpd;

cs;Ns Macconkey broth Single strength fiurypd; 9 ml tPjk; ,Lf.

² ,r;Nrhjidf; FOha;fspYs; xt;nthU ~lu;`hk;| Foha; tPjk;
jiyfPohf ,Uf;FkhW ,l;L gQ;R milg;ghdpdhy; %Lf.

² ,t;thwhfj; jahu;g;gLj;jpa 5 Nghj;jy;fisAk; 10 Nrhjidf;
Foha;fisAk; mKf;ftLfydpy; ,l;Lf; fpUkpaopf;Ff.

² fpUkpaopf;Fk; NghJ Macarthy  Nghj;jy;fspd; my;yJ Universal
Nghj;jy;fspd; %bia ,Wf;fkhftd;wp %Ljy; Ntz;Lk;. (%b
,WFkhW jpUfpa gpd;du; %b jpwf;Fk; jpirapy; xU jlit Row;Wjy;
NghJkhdJ.)

² fpUkpaopj;j gpd;du; ,g;Nghj;jy;fisAk; Foha;fisAk; Fspu tpLf.

Macarthy  Nghj;jy;fspd; my;yJ Universal  Nghj;jy;fspd; %bia

,Wf;fkhf %Lf.

ii. fopTePu; ^Waste water& khjpupfs; jahupj;Jf;nfhs;sy;

             ² fpUkpaopj;j Fohap xd;wpd; %yk; fpUkpaopj;Jj; jahupj;j Macconkey

broth fiury;fSld; fPNo glj;jpy; fhl;bAs;sthW fopTePu; khjpup

apypUe;J ePu; khjpupfisr; Nru;f;Ff.

² milg;ghdpdhy; %b 37oC  ntg;gepiyapy; (miwntg;g epiyapy;
24 kzp Neuk; itj;jpUf;Ff.

fopT ePu; khjpupfis Macconkey broth fiury; mlq;fpAs;s
Nrhjidf; Foha;fspy; ,Ljy;
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² 24 kzp Neuj;jpd; gpd;du; lu;̀ hk; FohapDs; thA Nru;e;Js;sjh
mkpyk; cw;gj;jpahfpAs;sjh vd (fiury;fspd; epwkhw;wj;ij)
mtjdpf;Ff. ,y;iyNay; NkYk; 24 kzp Neuk; itj;J mtjhdpf;Ff.

mt;thwhf thA Nru;j;Js;sjhapd; my;yJ epwkhw;wk; mtjhdpf;fg;
gl;;ljhapd; fopT ePu; khjpupapy; NfhypNgh/k; gw;wPupah mlq;fpAs;sJ
vd KbT nra;ayhk;.

KbG

fopT ePu; khjpupfspy; thA Nru;e;Js;sjh my;yJ epwkhw;wk; Vw;gl;Ls;sjh

vd;gij mtjhdpj;J> NfhypNgh/k; gw;wPupah cz;lh vd KbTnra;f.

tpNrl Fwpg;Gf;fs;:

² ,r;Nrhjidia %d;W gbKiwfspy; elj;jyhk;.

I. mDkhdr; Nrhjid (Presumptive test)

II. cWjpg;gLj;jpa Nrhjid (Confirmed Test)
III. epiwTnra;j Nrhjid  (Completed Test)

NfhypNgh/k; mDkhdpg;Gr; Nrhjid %yk; ngw;w ngWNgWfspd;gb(+ ve
Mapd;) cWjpg;gLj;jpa NrhjidiaAk; (Confirmed Test) epiwT nra;j

NrhjidiaAk; (Completed Test) elj;Jtjhy; Flaecal coliform cz;lh
vd cWjpg;gLj;jpf; nfhs;syhk;.

² mKf;ftLfyidg; gad;gLj;Jk;NghJ mjd; cl;Gw mKf;fk; jzpAk;
tiuapy; %biaj; jpwg;gijj; jtpu;f;Ff.

² mKf;ftLfyidg; gad;gLj;j Kd;du;> mjidf; ifahs;tJ njhlu;ghf
cw;gj;jp epWtdj;jpdhy; jug;gl;Ls;s mwpTWj;jy;fisg; gpd;gw;Wf.

² fpUkpaopg;gjw;fhf mKf;ftLfydpDs; Macarthy Nghj;jy;fisNah Uni-
versal  Nghj;jy;fisNah ,Lk;NghJ mtw;wpd; %bia ,Wf;fkhf
%LjyhfhJ. (%b ,Wf;fkhf %lg;gl;Ls;sjhapd; mg;Nghj;jy;fspDs;
mKf;fk; mjpfupg;gjhy; Nghj;jy; ntbf;f ,lKz;L.)

² Nfhyp/Nghk; mDkhdpg;Gr; Nrhjid %yk; ePupy; Nfhyp/Nghk; gw;wPupah
cz;lh vd;gJ epr;rakhf cWjpg;gLj;jg;gLk;. ,r;Nrhjidf;Fg;
gjpysp;fpd;wnjdpd;> cWjpg;gLj;jpa NrhjidiaAk; epiwTnra;j Nrhjid

iaAk; elj;Jtjhy; E. coli  cz;lh vdr; Nrhjpf;g;gLk;.

² ,r;Nrhjidf;F tpilaspf;fpd;wjhapd; ePupy; E. coli  mlq;fpAs;sJ vd;gNj

mjd;%yk; fhl;lg;gLtjhy; mt;thwhapd; me;ePupy; Flypy; thOk; Vida
Nehahf;fp Ez;zq;fpfs; mlq;fpapUf;Fk; Mgj;Jk; cz;L.
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nra;Kiwr; nraw;ghL 24

Nju;r;rp kl;lk; : 5.3

nra;thu;.

ghlNtisfs; : 04

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² ,urhadg; nghUs;fisf; fyf;Fk; tPjq;fisf; fzpj;jYk;
gad;gLj;jYk;.

² fopTePu; khjpupnahd;wpidr; Rj;jpfupg;gjw;fhf ngsjpfg;
gupfupg;G Kiwfisf; ifahSjy;.

² fopTePu; khjpupnahd;wpidr; Rj;jpfupg;gjw;fhf ,urhadg;
gupfupg;G elhj;Jjy;.

² ePu; khjpupnahd;wpidg; ngWtjw;fhf. fopTePu; khjpupnahd;wp
idg; gupfupj;jy;.

mwpKfk; : kdpjd; gUfpa gpd;du;> cldbahfNth> FWfpa fhyj;

jpNyh ePz;l fhyj;jpNyh ghjfkhd epiyikfs; Vw;glhj

thW gad;gLj;jf;$ba ePNu ~FbePu;| vdf; fUjg;gLfpd;wJ.

FbePu;r; Rj;jpfupg;Gr; nrad;Kiwapd;NghJ> ePupy; fiue;Js;s

kpf Ez;zpa jpzkg; nghUs;fis tPo;gbar; nra;tJ

fbdkhdJ. NkYk;> njhq;fy; epiyg; nghUs;fis ePf;F

tjw;fhf mtw;iwj; jpusr;nra;J> mtw;iwr; rhu;gstpy;

ngupa Jzpf;iffshf khw;wp> <u;g;G tpirapd; fPo; tPo;gbar;

nra;J ePf;fyhk;.

Nfhl;ghL : ePupy; fiue;j epiyapy; cs;s Jzpf;iffs; kiw Vw;wk;

nfhz;litahtNjhL> mit xd;iwnahd;W js;spagb

,Uf;Fk;. gbfhuk; Nru;j;jTld; kiw Vw;wq;fs;

eyptile;J> Jzpf;iffs; xd;iwnahd;W ftUk;. mjd;

tpisthf ePupy; mlq;fpapUe;j rpwpa Jzpf;iffs;

rhu;gstpy; ngupa Jzp;iffshf khWk;.

gbfhuk;> #upaxsp Mfpatw;iwg; gad;gLj;jp

fopTePu; khjpupnahd;wpidr; Rj;jpfupj;jy;.

2
(

     4 
)

3
.
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Njitahd cgfuzq;fSk; nghUl;fSk;:

² gbfhuk; - Al
2
(SO

4
)

3

² fy;rpak; Ig;Nghf;FNshiul;Lf; fiury;(ntspw;We; J}s; fiury;) - Ca(OCl)
2

² fyq;fpa ePu; khjpupnahd;W (Vwj;jho 5 yPw;wu;)

² gpshj;jpf;Fg; ghj;jpuk;

² Rj;jkhd gUj;jpj; Jzpj;Jz;L (ePu;khjpupia tbg;gjw;Fg; NghJkhd

msTilaJ)

² ngj;jpupf;fpz;zk; /fz;zhbj; jl;L (gbfhuj;jpd; jpzpit epWg;gjw;fhf)

² %bAldhd Nghj;jy; (PE) / fz;zhbg; Nghj;jy;

² juhR (,yj;jpudpay; juhR / Kj;Jyhj; juhR)

² fyf;Ftjw;Fg; nghUj;jkhd cgfuzk; (ePz;l ifg;gpbAs;s fuz;b)

² Vwj;jho 5 l  msTila gpshj;jpf;Fg; Nghj;jy;

nra;Kiw:

             ² ePu;khjpupiar; Rj;jkhd Jzpj;Jz;bdhy; tbj;Jf;nfhs;f. (ePupy; cs;s

kpjf;Fk; nghUs;fs;> ngupa Jzpf;iffSld; milaypd; xU

gFjpiaAk; ePf;Ftjw;fhf.)

 tbj;njLj;j 1l  ePUld; J}shf;fg;gl;l gbfhuk; 10 mg Nru;f;Ff.

(ed;F fyf;Ff.)

 6 - 7 kzp Neuk; mirahJ itf;Ff. ( 6 - 7 kzp Neuj;jpd; gpd;du;

ePupy; mlq;fpapUe;j njhq;fy;epiyj; Jzpf;iffs; mbapy; gbAk;)

 njhq;fy;epiyj; Jzpf;iffs; mw;w njspe;j ePiu NtnwhU ghj;jpuj;jpy;

,l;Lf;nfhs;f. (,t;thwhf njspe;j ePiu Ntwhf;Fk;NghJ gbe;Js;s

Jzpf;iffs; fyq;fhjthW ftdkhfr; nraw;gLf)

 ePupy; mlq;fpAs;s Ez;zq;fpfis mopg;gjw;fhf> tbj;Jr; Rj;jpfupj;j

ePiu CLfhl;Lk; jd;ikAs;s fz;zhbg; Nghj;jypy; ,l;L %b> #upa

xspapy; 4 - 5 kzp Neuk; itf;Ff.

tpNrl Fwpg;Gf;fs;:

² ePupy; mlq;fpAs;s njhq;fy;epiyj; Jzpf;iffspd; msitg; nghWj;J.

mjpy; ,lNtz;ba gbfhuj;jpd; msT 5 - 85 mg l-1 tiuapy; NtWglyhk;.

 ePu;r; Rj;jpfupg;gpd;NghJ epfOfpd;w> kpjf;Fk; nghUs;fis tbj;jy;>

njhq;fy;epiyj; Jzpf;iffis Ntwhf;fy;> Ez;zq;fpfis mopj;jy; Mfpa

nrad;Kiwfis> ,r;nraypd;NghJ mtjhdpf;fyhk;.

 gbfhur;nrwpT cau;thdjhapd; me;ePiug; gUFtjhy; czTr; rkpghl;Lf;

NfhshWfs; (loose motion) Vw;gl ,lKz;L. gbfhur; nrwpT Fiwthdjhapd;

Jzpf;iffs; gbtjw;F ePz;l NeunkLg;gNjhL> gbahj epiyapYk;

Jzpf;iffs; fhzg;gl ,lKz;L.



103

capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

 fy;rpak; Ig;Nghf;FNshiul;L nrwpT cau;thdjhapd; me;ePu; FNshuPd; (Cl)

RitAilajhf ,Uf;Fk;. NkYk;> me;ePupy; Nrjdg; nghUs;fs; mlq;fpapUg;gpd;

mit FNshuPDld; jhf;fk; Guptjhy; Rfhjhuj;Jf;Fr; Nflhd Nru;itfs;

Njhd;w ,lKz;L.

 fy;rpak; Ig;Nghf;FNshiul;Lr; nrwpT Fiwthdjhapd; Ez;zq;fpfs;

mopf;fg;gLjy; rupahf epfohjpUf;f ,lKz;L.

 #upa xspapy; itg;gjw;Fg; gjpyhf tbj;J vLj;j ePUld; fy;rpak;

Ig;Nghf;FNshiul;Lf; fiury; ,uz;L Jspfs; tPjk; ,l;Lf;nfhs;syhk;.

 mt;thW nra;Ak; re;ju;g ;gj;jpy; FNshuPid ntspNaw;Wtjw;fhf

ePu;g;ghj;jpuj;jpid Vwj;jho 30 epkpl Neuk; tspAld; njhlh;GWkhW jpwe;J

itj;jy; Ntz;Lk;.
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nra;Kiwr; nraw;ghL 25

gjpitj;jy; %yk; ehw;Wf;fis ngwy;

Nju;r;rp kl;lk; : 6.1

nra;thu;.

ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² gjpitj;jy; nrad;Kiwapd; gbKiwfisr; rupahfg;
gpd;gw;Wjy;.

² jhtu ,dj;Jf;Nfw;g> gjpitj;jy; Kiwiar; rupahfj;
njupT nra;jy;.

² gjpitj;jy; %yk; ehw;Wf;fis cw;gj;jp nra;J
rhbapNyw;Wjy;

mwpKfk; : jhtuf; fpisnahd;W jhtuj;jpy; ,Uf;Fk; epiyapNyNa

mjpy; Ntu;nfhs;sr; nra;tjd; %yk; jhtuq;fisg;

ngUf;FjyhdJ ntw;wpfukhd Xu; ,dg;ngUf;f Kiw

ahFk;. ,e;El;g Kiwapy; gupr;rak; ngWtjd; %yk;

jhtu ,dq;fSf;fika gjpitj;jy; Kiwiar; rupahfj;

nju pT nra ;Ak ;  j pwid t pUj ;j pnra ;jYk ; >

,j;njhopDl;gj;jpd; %yk; ehw;Wf;fis cw;gj;jp

nra;jYNk ,r;nraw;ghl;bd; %yk; vjpu;ghu;;f;fg;gLfpwJ.

Nfhl;ghL : gjpitj;jypd;NghJ khwpioak; tiuapy; ntl;nlhd;W

,lg;gLfpd;wikahy;> ,iyfspy; cw;gj;jpahFk; czT>

mt;ntl;Lf;F mUNf> xd;W Nru;tjhy; C:N tpfpjk; cau;

fpd;wikahYk; ,iyfspypUe;J fpilf;Fk; XNkhd; fhuz

khfTk; Ntu;nfhs;sy; J}z;lg;gLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² nghypj;jPd; (5cm tpl;lk;> 300 Gauge)

² fj;jupf;Nfhy;

² mupj;njLf;fg;gl;l Nky;kz;> $l;nlU> Jk;Gr;NrhW / J}k;Gj;J}s;

² ePu;

² nky;ypa fk;gp / KWf;F E}y;

² rpwpa fj;jp my;yJ xl;Lf;fj;jp

² nrf;fw;;wpau;

² jhtuq;fspy; Ntu;nfhs;siyj; J}z;Lk; XNkhd;

² nfhSf;fp Kisfs;
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nra;Kiw:

a fhw;wpw; gjpitj;jy;

     fhw;wpw; gjpitj;jYf;Fg; nghUj;jkhd fpisiaj; njupTnra;f.

 njupTnra;j jhtuf;fpisapy; 2 1$2 cm  mfyj;Jf;Fg; gl;ilia tisa
(Nkhjpu) tbtpy; mfw;Wf. my;yJ ntl;nlhd;W ,Lf.

 ntl;L ,lg;gl;lnjdpd;> ntl;ba  ,lk; kPs xl;bf;nfhs;tijj; jtpu;g;gjw;fhf>
ntl;bDs; rpwpa fy; xd;wpidr; rpiwg;gLj;Jf.

 gl;il tisa tbtpy; mfw;wg;gl;l/ ntl;L ,lg;gl;l ,lj;jpy; <ukhf;fg;gl;l
Nky; kz;> Jk;Gr; Nrhw;wp> $l;nlU Mfpatw;iwf; fye;J itj;J nghypj;jPd;
ciwapdhy; Rw;wp E}ypdhy; fl;Lf. (Clff; fyitf;Fg; gjpyhf ,tw;Ws;
VNjDk; xU nghUisAk; gad;gLj;jyhk;)

 3 - 4 thuq;fspd; gpd;du; Ntu;fs; tsu;r;rpaile;Js;sdth vdr; Nrhjpf;Ff.

 3 - 4 thuq;fspy; Ntu;fs; tsu;;e;jpUg;gijf; fhzyhk;. mt;thW
tsu;r;rpaile;j gpd;du; fpisiaj; jhtuj;jpypUe;J ntl;bnaLj;J> nghypj;jPd;
ciwnahd;wpDs; eLf.

b vspa jiug;gjpitj;jy;

 jhtunkhd;wpy; epykl;lk; tiu tisf;ff;$ba fpisnahd;iwj; njupTnra;f.

 cr;rpapypUe;J 10 - 12 cm J}uk; tiu rpwpa fpisfisAk; ,iyfisAk;
ePf;Ff.

 kz;zpDs; GijAk; gFjpapy; khwpioak; tiuapy; rpW ntl;L ,Lf.

 ntl;blg;gl;l ,lj;jpy; ntl;L kPs xl;bf;nfhs;tijj; jtpu;g;gjw;fhfr; rpwpa
fy;nyhd;wpidr; rpiwg;gLj;Jf.

gl;il tisak;

ntl;Ljy;
ge;J Nghd;W

fl;Ljy;

Ntu;fs;

tsu;r;rpailjy;

,UKidfisAk;

fl;Ljy;
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 ntl;lg;gl;l ,lj;jpy; ntl;b kPz;Lk; xl;bf;nfhs;tijj; jtpu;g;gjw;fhfr;

rpWfy;nyhd;iwg; GFj;jTk;.

 fpisiaj; jiuapy; gLkhW tisj;J> nfhSf;fpapdhy; fpis NkNy

cauhj tifapy; epyj;jpy; ,Wf;Ff.

 Nky; kz;> Jk;Gr;Nrhw;wp Mfpad nfhz;l fyitia ntl;bl;l ,lj;jpy;

2 - 16 nrd;wpkPw;wu; Mokhf ,l;L %btpLf.

mtjhdpg;Gf;fhd topfhl;ly;

 Voj;jho 6 thuq;fspd; gpd;du;> Ntu;fs; tsu;r;rpaile;Js;sikia

mtjhdpf;Ff.

KbG

ntt;NtW Kiwfisf; ifahz;L gjpitj;jy; nra;J mit ntw;wpaspj;jjhapd;

ehw;Wfis Ntwhf;fpr; rhbapNyw;Wf.

tpNrl Fwpg;Gf;fs;:

 gjpitj;jypd;NghJ ntl;Ltjw;fhf $upa fj;jpiag; gad;gLj;jTk;.

 ntl;bl;l ,lj;ijj; njhLtij ,ad;w msTf;Fj; jtpu;j;Jf; nfhs;sTk;.

 fpisapd; gr;irepwk; Fiwtile;J fgpyepwkhf khwj;njhlq;fpAs;s gFjpNa

gjpitj;jYf;F kpfg; nghUj;jkhdjhFk;.

 jhtutiff;F Vw;gg; nghUj;jkhd gjpitj;jy; Kiwiaj; njupTnra;a

Ntz;Lk;.

fhw;wpw; gjpitj;jy; - khJis> nfha;ah> rPikapYg;ig (rg;gjpy;yh)> [k;G

ehty;> Njhil> Nuhrh> nrt;tuj;ij

vspa jiug;gjpitj;jy;  - nfhb vYkpr;ir (nykd;)> ky;ypif

 jha;j;jhtuj;jpypUe;J gpupj;njLf;fg;gl;l ehw;Wf;fis 4 - 6 thuq;fspd;

gpd; ehw;iwf; fsj;jpy; ehl;lyhk;.

 ntl;bl;l ,lq;fspYk; gl;il tisak; ntl;ba ,lq;fspYk; Ntu;nfhs;siyj;

J}z;Lk; XNkhd; jlTtjhy; Jupjkhf Ntu;nfhs;sr; nra;ayhk;.

nfhSf;fp Kis

ntl;blg;gl;l ,lk;

>

>

jha;j;jhtuk;
>

Clff;fyit

>
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nra;Kiwr; nraw;ghL 26

jhtu xl;LKiw %yk; ehw;Wf;fs; ngWjy;

Nju;r;rp kl;lk; : 6.1

nra;thu;.

ghlNtisfs; : 04

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² xl;LjYf;Fg; nghUj;jkhd xl;Lf;fl;iliaAk; xl;L

KisiaAk; rupahfj; njupTnra;jy;.

² gy;NtW mUk;nghl;L Kiwfisf; ifahz;L ghu;j;jy;.

² gy;NtW fpisnahl;L Kiwfisf; ifahz;L ghu;j;jy;.

² mUk;nghl;L> fpisnahd;L Kiwfisj; jhtu ,dj;Jf;

Nfw;gj; njupTnra;jy;.

² mUk;nghl;L> fpisnahl;L %yk; ehw;Wf;fs; cw;gj;jp

nra;J tpw;gidf;Fj; jahu;gLj;jy;.

mwpKfk; : Ntu;j;njhFjpiaf; nfhz;l xU jhtuj;Jld; mNj

FLk;gj;ijr; Nru;e;j gpwpnjhU jhtuj;jpd; xU gFjpia

,izj;J xU jdpj;jhtukhf tsu;j;njLj;jNy xl;LKiw

vdg;gLfpd;wJ.

Nfhl;ghL : khwpioaKk; fyd; ,ioaq;fSk; njhLifailtjhy;

khwpioaf; fyq;fs; gpupifaile;J> fyd;fl;Lf;fs;

xd;Wlndhd;W ,iztjhy; Gjpa jhtuk; cUthFk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² xl;Lf;fj;jp

² jiof;fj;jupf;Nfhy; (nrf;fw;wpau;)

² nghypj;jPd; ehlh

² rpwpa nghypj;jPd; ciw

² fj;jupf;Nfhy;

² xl;Lf;fl;ilj; jhtuk;

² xl;LKisiag; ngWtjw;Fg; nghUj;jkhd jhtuk;

nra;Kiw:

(a)  mUk;nghl;L Kiw : Jz;nlhl;L

             ² xl;Lf;fl;ilahfg; gad;gLj;Jtjw;fhf ngd;rpysT tpl;lKs;s jhtu
nkhd;wpidj; njupTnra;J nfhs;f.

² mt;nthl;Lf;fl;ilAld; ,izg;gjw;Fg; nghUj;jkhd Xu; xl;L
Kisiaj; njupTnra;J jahu;g;gLj;Jf.
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² xl;Lf;fl;ilj; jhtuj;jpy; epykl;lj;jpy; ,Ue;J Vwj;jho 15cm
cauj;jpy; 8 x 16 mm msTs;s gl;ilj; Jz;il ePf;Ff. (A)

² ntl;b ePf;fpa gl;ilj; Jz;bd; msTf;Fr; rkkhd xU gFjpia

xl;LKisahf ntl;bnaLf;Ff. (B)

² xl;Lf;fl;ilAld; xl;LKisia ,izj;J> (C) xl;L ehlhtpdhy;
(ntl;bnaLj;j nghypj;jPd; fPw;W) fPopUe;J Nky;Nehf;fp ,Wf;fkhfr;

Rw;wpf; fl;Lf. (D)

² xl;LKiwiaf; ifahz;L 2 thuq;fspd; gpd;du;> xl;L ehlhitf;
ftdkhf ePf;Ff.

² xl;LKis capu;g;ghf cs;snjdpd;> xl;LKisapd; mUk;G ntspj;
njupaf;$bathW kPz;Lk; Kd;du; Nghd;Nw Rw;wpf;fl;Lf.

² mUk;G tsu;e;j gpd;du;> xl;Lf;fl;ilapy; xl;Lf;F NkNy cs;s
gFjpiag; gbg;gbahf ntl;b ePf;Ff.

² tsUk; mUk;Gf;F Mjhuk; toq;Ff.

(b)   fpisnahl;L Kiw - Mg;nghl;L (gpsTf; fpisnahl;L)

² jahu;g;gLj;jpa xl;Lf;fl;ilj; jhtuj;ij> epykl;lj;jpypUe;J Vwj;jho

20-25 cm cauj;jpy; Kw;whff; fpilahf ntl;b ePf;Ff. (A)

² xl;Lf;fj;jpapd; %yk; xl;Lf;fl;ilapd; FWf;fhd ntl;L Nkw;
gug;gpypUe;J rupkj;jpapy; Vwj;jho 5cm msTf;F fPo;Nehf;fpg; gpsf;Ff.

(B)

² jha;j;jhtuj;jpypUe;J ntl;bnaLj;j fpisj;Jz;bd; (xl;LKisapd;)
fPo; me;jk; Mg;G tbtj;jpy; mikAkhW ,UGwq;fspy; rha;thf

ntl;Lf. (C)

² xl;Lf;fl;ilapd; gpstpd; cs;Ns xl;LKisiag; GFj;jp xl;Lf;
fl;ilAld; xl;LKis ,Wf;fkhf ,izAkhW xl;L ehlhtpdhy;

fPopUe;J Nkyhfr; Rw;wpf;fl;Lf. (E)
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² rpwpa nghypj;jPd; ciwapdhy; xl;LKisia %bitf;Ff.

(xl;LKis cyu;tijj; jtpu;g;gjw;fhf)

² xl;LKisapy; mUk;Gfs; tsu;r;rpailaj; njhlq;fpa gpd;du;

nghypj;jPd; ciwia ePf;Ff.

KbG
²     ntt;NtW Kiwfspy; xl;LNtiy nra;J xl;Lf;fd;Wfs; ngWf.

tpNrl Fwpg;Gf;fs;:
² xl;L Ntiyf;fhf> Rj;jkhd> $u;ikahd xl;Lf;fj;jpfisg; gad;gLj;Jf.

² xl;L Ntiyia Muk;gpf;f Kd;du;> xl;Lf; fj;jpiaAk; xl;LNtiy

nra;gtupd; iffisAk; Rj;jpfupj;Jf;nfhs;sy; Ntz;Lk;.

² mUk;nghl;L Kiwapd;NghJ mUk;G tsu;r;rpaiile;j gpd;du; xl;Lf;

fl;ilia ntl;Lk;NghJ mUk;G cs;s jpirf;F vjpu;j;jpirapy; rha;thf

ntl;Ljy; Ntz;Lk;.)

² xl;LKiw %yk; ngw;w xl;Lf; fd;Wfid 40-50% epoyhd ,lj;jpy;

itj;jpUj;jy; Ntz;Lk;.
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nra;Kiwr; nraw;ghL 27

Ez;zpdg;ngUf;f  El;gKiwfisf; ifahz;L ghu;j;jy;

Nju;r;rp kl;lk; : 6.1

nra;thu;.

ghlNtis : 03

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² Ez;zpdg;ngUf;fj;Jf;Fhpa ghfq;fisg; ngWtjw;Fg;

nghUj;jkhd jha;j;jhtuq;fisj; njupTnra;jy;.

² jhtug; ghfq;fisg; ngWjiyAk; njhw;WePf;fiyAk; rupahfr;

nra;jy;.

² ,urhadg; gjhh;j;jq;fisAk; cgfuzq;fisAk; gad;

gLj;jpg; Nghriz Clfk; jahupj;jy;.

² Clfj;jpDs; jhtug; ghfj;ij ,Ljiy Kiwikahfr;

nra;jy;.

² cg tsu;g;Gf;fhfg; nghUj;jkhd gUtq;fisj; njupT nra;J

cg tsu;g;ig Nkw;nfhs;sy;.

² ehw;Wfis td;ikg;gLj;jYf;fhfg; nghUj;jkhd toptif

fisg; gpd;gw;Wjy;.

mwpKfk; : ,ioa tsu;g;gpd;> gpuNahfq;fSs; Ez;Kiw ,dg;
ngUf;fk; gpujhdkhd Xu; ,lj;ijg; ngWfpd;wJ. jha;j;
jhtuj;jpd; ,ay;Gfis xj;j ,ay;Gfisf; nfhz;l kfl;
jhtuq;fis Kw;WKOjhf xj;j Kistiffis ,ioa
tsu;g;Gj; njhopDl;gk; %yk; cw;gj;jp nra;jNy Ez;Kiw
,dg;ngUf;fk; MFk;. Ez; ,dg;ngUf;fk; %yk; ehw;Wfs;
cw;gj;jp nra;tjw;fhfg; gpujhdkhf mUk;G tsu;g;G>

cr;rpg; gpupapioa tsu;g;G Mfpad gad;gLj;jg;gLk;.

Nfhl;ghL : ve;jNthu; capu;f;fyj;Jf;Fk;> Njitahd capupaf;

fhuzpfis cupa tpjj;jpy; toq;Fkplj;J> fyq;fs;
gpupifaile;J tpaj;jkile;J g+uzkhd xU jhtukhf
cUthFk; jd;ik cz;L.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² jha;j;jhtuk; / jhtug; ghfq;fs;

² ePu;

² fOT gjhu;j;jq;fs;

² Kfitfs;> msTr;rhbfs;

² Clfj;ijj; jahupf;fj; Njitahd ,urhadg; gjhu;j;jq;fs;

(MS Clfj;ijj; jahupg;gjw;Fj; Njitahd ,urhadf; fl;likg;G

ml;ltizg;gb)
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² ,yj;jpudpay; juhR (Electronic balance)

² gFg;gha;Tj; juhR (Alalytical Balance)

² pH khdp

² fyf;fp (Shaker)/fyf;fp nfhz;l ntg;gj;jl;L (Magnatic Stirrer with hot

plate)

² mKf;ftLfyd; (Autoclave)

² mlu; gha;r;ry; rpw;wYkhup (Laminar Flow Cabinet)

² thA mLg;G/fdyLg;G(Hot air oven)

² Ma;fj;jp (Scalpel - hand held)

² rhtzk; ( Forceps 15cm, 25 cm)

² tsu;g;Gg; gjhu;j;jq;fis itg;gjw;fhd ,whf;if

² kJrhu tpsf;F

² 70% vjapy; mw;fNfhy;/INrhGNuhgapy; mw;fNfhy; (rj;jpurpfpr;ir

kJrhuk;)

Magnetic stirrer with hot plate    Autoclave

Laminar flow cabinet
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nra;Kiw:

tsu;g;G Clfj;ijj; jahu;nra;jy;

 ,urhadg; gjhu;j;jf; fiury;fis Kjypy; mjpf nrwpT nfhz;ljhfj;

(Stock solution) jahupj;Jf; nfhs;f. (,izg;G 3 ,y; jug;gl;Ls;s Fwpg;igg;

gad;gLj;Jf.)

 nrwpthd fiury;fspypUe;J cupa msTfisg; ngw;W mtw;iwf; fye;J

rPdp> jhtu tsu;r;rpr; rPuhf;fpfs; ,l;L fha;r;rptbj;j ePu; Nru;j;J fdtsitr;

rupnra;J nfhs;f.

 Clfj;jpd; pH ngWkhdj;ij Njitf;Nfw;wstpy; rupnra;J nfhs;f.

fiury; mkpyj;jd;ikAilanjdpd; 1m NaOH rpy Jspfis ,l;Lk;

fiury; %yj;jd;ikAilanjdpd; 0.1 m  HCl  rpy Jspfs; ,l;Lk; pH

ngWkhdj;ijr; rupnra;J nfhs;syhk;.

 jpz;k Clfj;ijj; jahupg;gnjdpd; jpz;kkhf;fpg; gjhu;j;jq;fisr; Nru;j;J

jpz;kkhf;fy; gjhu;j;jk; fiuAk; tiu ed;F ntg;gkhf;fpf; nfhs;f.

 jpz;kkhf;fpg; gjhu;j;jk; ed;F fiue;j gpd;du; tsu;g;G Clfj;ij tsu;g;Gr;

rhbfspy; ,Lf.

 tsu;g;Gr; rhbfisg; gQ;R milg;ghdpdhy; my;yJ mYkpdpak; ,jopdhy;

%b mKf;ftLfyd; %yk; fpUkpaopj;Jf; nfhs;f.

mKf;fk; - 1.2 kg /cm3

Neuk; - 20 epkplk;

ntg;gepiy - 1210C

 jahhpf;fg;gl;l Clfj;ij kWehNs tsu;g;Gf;fhfg; gad;gLj;jyhk;. vdpDk;>

fpUkpaopg;Gr; nrad;Kiwapy; tO cz;lh vdf; fz;lwptjw;fhff;

Fiwe;jgl;rk; 3 ehs;fs; cyu;thd Xu; ,lj;jpy; itj;jpUf;Ff.  njhw;W

VJk; ,y;iyNay; tsu;g;gpid Nkw;nfhs;s mt;t+lfj;ijg; gad;gLj;Jf.

jha;j;jhtuj;ijj; njupTnra;jYk; guhkupj;jYk;

 ,ioa tsu;g;Gf;fhfj; njupTnra;j jhtug; gFjpfis Ma;T$lj;jpDs;

nfhz;Ltu Kd;du; ,ad;w msTf;Fr; Rj;jpfupf;Ff.

 Njitahd msTilajhfj; jahu;g;gLj;jpa jha;j;jhtuj;ijr; Rj;jkhd

Kfitapy; ,l;L> mjDld; fOTgjhu;j;jk; rpy Jspfs; Nru;j;J>

Kfitapd; thia tiyj; Jzpj;Jz;bdhy; %b XLk; ePupy; (ePu;f;Foha;

thapypy; gpbj;J) ed;F fOtpf;nfhs;f.

 Rj;jQ; nra;ag;gl;l jhtug; ghfj;ijf;; fpUkpaopg;gjw;fhfr; Nrhbak;

xl;rpFNshiul;L (NaOClO (Chlorox)) kw;Wk; mw;fNfhy; Mfpatw;iwg;

gad;gLj;Jf. jhtug; ghfj;ij ,LgtuJ iffisAk; Rj;jkhf

itj;jpUj;jy; Ntz;Lk;.

 ed;F fpUkpaopf;fg;gl;l jhtug; ghfj;ij mlu; gha;r;ry; rpw;wYkhupapy;

(Laminar flow cabinet ;) itj;J> Njitahd mstpy; ntl;bf;nfhs;f.
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 Vw;fdNt jahupj;J fpUkpaopf;fg;gl;l Clfj;jpy; jahu;nra;ag;gl;l Ex

plant ,id ,Lf. mg;ghj;jpuj;ij fpUkpaopj;j nghypj;jPdpdhy; %Lf.

 ,e;j tsu;g;Gg; ghj;jpuq;fspy; ngUf;fk; Muk;gpj;j gpd;du; rhbf;Fr;

#upa xsp fpilf;FkhW  ngUf;fy; miwapy; itf;fTk;.

 30 ehl;fSf;nfhU jlit cg tsu;g;ig Nkw;nfhz;L ehw;Wf;fspd;

vz;zpf;ifia mjpfupj;Jf;nfhs;f.

 Vwj;jho 6 cg tsu;g;Gfspd; gpd;du;> ehw;Wf;fis xt;nthd;whf Ntwhf;fp>

jdpj;jdpj; jhtukhf Ntu;tplr;nra;f.

 ,jw;nfd xl;rpd; XNkhd; (IBA  IAA) nfhz;l Clfj;ijg; gad;gLj;Jf.

 ed;F Ntu;tpl;l ehw;Wf;fis td;ikg;gLj;Jtjw;fhf gad;gLj;Jf.

 ,jd;NghJ ehw;Wf;fis ,sQ;#lhd ePupy; fOtp (Agar ,id mfw;Wtjw;F)

njhFjpg; gq;fR ehrpdpapy; 5 epkplq;fs; mkpo;j;jp itf;Ff.

 fpUkpaopf;fg;gl;l eLif Clfj;jpy; ehw;Wf;fis eLf.

 ehw;Wf;fis ,dg;ngUf;f mikg;nghd;wpDs; itj;Jg; gbg;gbahfg;

Gwr;#oYf;Fg; gof;Ff.

KbG

Ez; ,dg;ngUf;f Kiw %yk; fsj;jpy; eLtjw;Fg; nghUj;jkhd ehw;Wf;fs;

ngWf.

tpNrl Fwpg;Gf;fs;:

² Ez;zpdg;ngUf;fj;Jf;nfdg; gad;gLj;jg;gLk; jha;j;jhtuj;ij ituR

Neha;f;fhd Nrhjidf;F (ELISA /PCR) cl;gLj;jp Ez;zpdg; ngUf;fk;

%yk; ituRNeha; mw;w MNuhf;fpakhd ehw;Wf;fisg; ngwyhk;.

 ,iyg;gFjpia Clfj;jpy; ,Lk;NghJ ,iyapd; fPo;g;Gwk; Clfj;jpy;

njhLifAWkhW ,l Ntz;Lk;.

 tsu;g;Gf; fUkq;fis Muk;gpf;f 20-30 epkplq;fSf;F Kd;du; mlu; gha;r;ry;

miwia ,af;Ff. mlu; gha;r;ry; miwapDs; jhtug; gFjpiaj; jhgpg;gjw;Fj;

Njitahd cgfuzq;fiAk; nghUs;fisAk; Nrfupj;Jf; nfhs;f.

 70% kJrhuj;ijg; gad;gLj;jp> mlu;gha;r;ry; miwapd; Ntiy Nkw;gug;G>

fz;zhb kiwg;G Nghd;wtw;iwf; fpUkpaopj;Jf;nfhs;f.

 cgtsu;g;Gr; nra;Ak; re;ju;g;gj;jpy; tsu;g;gpy; fhzg;gLk; ,we;j jhtug;

gFjpfis ePf;Ff.

 rhtzk;> fj;jp Mfpatw;iwf; fpUkpaopg;gjw;fhf Glass bead sterilizer/ gd;rd;

RluLg;G / kJrhu tpsf;F gad;gLj;Jf.
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Glass bead sterilizer

 jha;j;jhtug; gFjpiaj; Njitapd;wp Clfj;jpDs; mkpo;j;Jtijj; jtpu;f;Ff.

 tsu;g;Gr; rhb kPJ eLifj; jpfjp> jhtu ,dk; Nghd;w tptuq;fisf; Fwpg;gpLf.

 Clfj;ijj; jahupf;Fk;NghJ ,urhadg; gjhu;j;jq;fSf;Fg; gjpyhf jhtur;

rhWfisAk; gad;gLj;jyhk;. cjhuzk;: ,sePu;> ed;F miuj;j thiof;fha;

 tsu;g;Gr; rhbfis chlorox gad;gLj;jpf; fpUkpaopf;fyhk;. mjw;fhf tsu;g;Gg;

ghj;jpuq;fis 5% chlorox fiurypy; ed;F fOtp 5% chlorox fiurypy;

fOtpa jl;nlhd;wpy; tha; fPo;Nehf;fp ,Uf;FkhW Vwj;jho 10 epkpl Neuk;

itj;jpUf;Ff.

 Clfj;ijj; jahupf;Fk;NghJ fl;bj;jd;ik mjpfupf;fhjpUf;f Mtd nra;jy;

Ntz;Lk;. Clfj;jpd; fl;bj;jd;ik mjpfupg;gjhy; jha;j;jhtuj;ij ,Lk;NghJ

Clfj;jpy; ntbg;G Vw;gl ,lKz;L.
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nra;Kiwr; nraw;ghL 28

Nju;r;rp kl;lk; : 6.2

nra;thu;.

ghlNtisfs; : 04

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² ehw;W tus;g;Gf;fhd rhbfisj; jahupj;jy;.

² ehw;W tsu;g;Gr; rhbfSf;fhf Clfj;ijj; jahu;g;gLj;jy;.

² ehw;W tsu;g;G rhbfspy; tpj;Jf;fs; eLjYk; ehw;Wf;fisg;
guhkupj;jYk;.

² ehw;Wf;fisj; jug;gLj;JjYk; nfhz;L nry;Yf;fhf
Maj;jg;gLj;jYk;.

² re;ijf;fhf ehw;Wf;fis Maj;jg;gLj;Jjy;.

mwpKfk; : eLifg; nghUs;fis epue;jukhf fsj;jpy; gapupLk;
tiuapy; ghJfhg;ghfg; guhkupf;fg;gLk; ,lk; ehw;W Nkil
ahFk;. ehw;W cw;gj;jpf;fhf ntt;NtW ehw;WNkil tif
fisg; gad;gLj;jyhk;;. vdpDk;> tzpf kl;l ehw;W
cw;gj;jpf;fhf ehw;W tsu;g;Gr; rhbfNs gutyhfg; gad;

gLj;jg;gLk;.

Nfhl;ghL : tpj;J Kisg;gjw;Fj; Njitahd rpwg;ghd epge;jid

fisAk; MNuhf;fpakhf tPupakhd tpj;Jf;fisAk; gad;
gLj;jp caupa juKs;s ehw;Wf;fs; ngwyhk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² mupj;njLj;j Nky; kz;

² mupj;njLj;j cyu; $l;nlU/cyu; khl;nlU

² nghypj;jPd; 250 fpuhk;. (7'5 cm tpl;lk;> 10 cm  cauk; cs;s nghypj;jPd;)

² gioa Jk;Gr;Nrhw;wp

² rw;Wg; ngupa nfhjpePuhtp gpwg;ghf;fp (steamer) my;yJ gPg;ghAk;

tiyAk;

² kzy;

² tpj;Jf;fs;/jz;Lj;Jz;lq;fs;

ehw;Wtsu;g;Gr; rhbfs; jahu;g;gLj;jYk; mtw;wpy; tpj;Jf;fs;
eLjYk;
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nra;Kiw:

(i) ehw;WNkil Clff;fyit jahupj;jy;

             ² mupj;njLj;j Nky; kzy; : $l;nlU/khl;nlU 1:1

² $l;nlU : kzy; : Jk;Gr;Nrhw;wp  - 1:1:1

² kzy; : Jk;Gr;Nrhw;wp 1:1

(ii) ehw;WNkil Clfj;ijf; fpUkpaopj;jy;

             ² ehw;WNkil Clff; fyitiaj; jahupj;J nghyprf; (Polysac)
ciwfspy; ,l;L> gPg;ghtpDs; my;yJ nfhjpePuhtp gpwg;ghf;fpapDs;
,l;L> 40 epkplq;fs; tiu nfhjpePuhtpapy; mtpf;Ff.

(iii) tpj;Jf;fis/eLifg; nghUs;fisf; fpUkpaopj;jy;

² tpj;Jf;fisf; fhfpj ciwnahd;wpDs; ,l;L> mjDs; gq;fR nfhy;ypj;

J}s; rpwpjsitr; Nru;j;J> ciwapd; thia ,Wf;fpf; FYf;Ff.

² Vida tif eLifg; nghUs;fis> gq;fR nfhy;ypf; fiurnyhd;wpy;
mkpo;j;jp itf;Ff.

(iv) rhb ehw;WNkil mikj;jy;

        (a)  nghypj;jPd; ciw

² nghypj;jPd; ciwfisg; gad;gLj;Jtnjdpd; gapupd; Njitf;Nfwg;
ciwapd; gUkidj; jPu;khdpj;Jf; nfhs;f.

² nghypj;jPd; Kj;jpiuapL nghwpapdhy; (Sealer) ciwapd; fPo;g; gf;fj;ij
Kj;jpiuapLf. my;yJ nkOFjpupapdhy; ntg;gNkw;wp Kj;jpiuapLf.

² ciwapd; mbg;gFjpapy; ntl;L ,Ltjd; %yk; my;yJ mbg;gFjpiar;
Rw;wptuj; Jisfs; ,Ltjd; %yk; ePu; tbe;J nry;y tif nra;f.

² nghypj;jpd; ciwfs; RUf;fkpd;wp epkpu;e;J ,Uf;FkhW mtw;wpy;
Clff;fyitia epug;Gf.

² ciwapd; tha;kl;lk; tiuapy; Clff; fyit epug;Gtijj; jtpu;f;Ff.
(ciwapd; Nkw;gFjpia ngWkNd tpl;L itf;Ff.)

² ciwapd; mbg;gFjp rkjskhf mikAkhW itf;Ff.

² Clff; fyitia eidj;J tpj;Jf;fis eLf.

² tpj;Jf;fis nky;ypa kz; gilapdhy; %Lf.
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           (b)  fhfpjr; rhbfs;

² ,jw;fhfr; nra;jpj;jhs; fhfpjq;fis my;yJ NtW tiff; fhfpjq;
fisg; gad;gLj;jyhk;.

² glj;jpw; fhl;bAs;s xOq;fpidg; gpd;gw;wpr; rhbia mikf;Ff.

² fpUkpaopj;j $l;nlU my;yJ Jk;Gr;Nrhw;wp: kzy; fyitia ePu;
Nru;j;J eidj;J nkJthfg; Nghrizf; $Wfis tpLtpf;Fk;

tifapy; nghRguR Fiwthd (Slow releasing low phosphorus) gris

Nru;j;Jf; fye;J rhbfspy; epug;Gf. Jk;Gr;Nrhw;wp khj;jpuk;
gad;gLj;Jtjhapd;> ciwapy; ,l;L> rw;W mOj;jp cyu tpLf.

² cyu;e;j gpd;du; fsQ;rpag;gLj;jp itf;Ff. tpj;Jf;fs; eLk;Ntisapy;
Clfj;ijr; rw;W eidj;jgpd; eLf.

(v) ehw;WNkilf;F %Lgil ,Ljy;

            ² jahupj;j ehw;W tsu;g;Gr; rhbfspd; kPJ 2-3 gj;jpupifj; jhs;fis
tpupj;J mjd; kPJ ePu; njspf;Ff.

² gpd;du; mjd;kPJ RikNaw;Wf. (kuf;Fw;wp/,Uk;Gf;Nfhy;)

² gpd;du; Njitf;Nfw;g ePu; njspf;Ff.

² Clff; fyitapypUe;J ehw;Wf;fs; ntspg;gl;l gpd;du; %Lgilia
(gj;jpupifj; jhs;fis) mg;Gwg;gLj;Jf.
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(vi) ehw;W tsu;g;Gr; rhbfisg; guhkupj;jy;
            ² ehw;Wf;fs; ,uz;L Nrhb ,iyfisf; nfhz;Ls;s (tpj;jpiyfs;

jtpu) re;ju;g;gj;ij mile;jJk; rhbapy; cs;s Nkyjpf ehw;Wf;
fisf; fise;J xU ehw;iw my;yJ ,uz;L ehw;Wf;fis khj;jpuk;
tpl;L itf;Ff. nghypj;jPd; rhbfs; / ciwfs; ngupaitahapd; 20
- 30 ehw;Wf;fis tpl;Litf;fyhk;. ciwapDs; ,ltrjpiag; nghWj;J
ehw;Wf;fspd; vz;zpf;ifiaj; jPu;khdpj;Jf; nfhs;syhk;. ehw;Wf;fis
kPs eLk; re;ju;g;gq;fspy; gpLq;fpg; gj;J (10) nrf;fd;fSs;
el;Lf;nfhs;tjhy; mit thLtijj; jtpu;j;Jf; nfhs;syhk;. NkYk;
ehw;Wf;fspd; Ntu;fs; Nky;Nehf;fp tistijAk; jtpu;j;jy; Ntz;Lk;.

² ehw;Wf;fs; tsu;r;rpailAk;NghJ mtw;Wf;F typika+l;Ltjw;fhf>
gbg;gbahfr; #upa xspapy; jpwe;jpUf;Fk; Neu msit mjpfupf;fyhk;.

² Neha; gPilj;jhf;fq;fs; Fwpj;Jf; ftdQ; nrYj;Jf.

(vii) re;ijf;Fj; jahu;gLj;jy;
            ² ehw;Wf;fisj; jug;gLj;Jf. (xU ehw;W khj;jpuk; cs;s rhbfs;

,uz;L ehw;Wf;fs; khj;jpuk; cs;s rhbfs;)
² ,ilntspfis epug;Gf. (nghUj;jkw;w ehw;Wf;fis ePf;fp> ey;y

ehw;Wf;fisf; nfhz;L mt;tpilntspfis epug;Gf.)
² Clff; fyitahf Nky;kz; - $l;nlUf; fyit gad;gLj;jg;gl;l

jhapd; rhbfisr; Rj;jpfupj;jy;> ,ilntspfspy; Clff; fyit
epug;Gjy; Mfpad njhlu;ghfTk; ftdQ; nrYj;Jjy; Ntz;Lk;.

KbG

ntt;NtW ehw;W tsu;g;Gr; rhbfisj; jahu;g;gLj;jp mtw;wpy; tpj;Jf;fs; el;Lg;

guhkupj;J ehw;Wr; rhbfisr; re;ijg;gLj;jYf;Fj; jahu;gLj;Jf.

tpNrl Fwpg;Gf;fs;:

² gapu; tif> gapupd; Njit Mfpatw;Wf;Nfw;g ehw;WNkil Clfkhfg;
gad;gLj;Jk; nghUs;fs; NtWglyhk;.
cjhuzk;: ² cz;zhl;L tzpf kl;l ehw;WNkil

² Vw;Wkjpf;fhd ehw;W cw;gj;jp
² tPl;Lj;Njhl;lj;Jf;fhd ehw;W cw;gj;jp

² ,jw;fhf> Jk;Gr;Nrhw;wp> gFjpahff; fUf;fpa ckp> kzy;> Nky; kz;>
khl;nlU> $l;nlU Nghd;wtw;iwg; gad;gLj;jy;.

² Ntu; nfhs;tijj; J}z;Lk; XNkhd;> kw;Wk; nghUj;jkhd grisg;

Nghrizf; $Wfis nkJthf tpLtpf;Fk; grisr; (slow releasing
fertilizer)> rpWkzpfis Clfj;jpy; fyg;gjhy;> nropg;ghd ehw;Wf;fisg;

ngwyhk;.
² Vw;Wkjpf;fhf ehw;Wf;fisj; jahu;g;gLj;Jk;NghJ rhb ,d;wp ehw;Wf;fis

(jz;Lj; Jz;lq;fis) khj;jpuk; Vw;Wkjp nra;tjhapd;> Clfkhf kzy;
+ Jk;Gr; Nrhw;wpf; fyitiag; gad;gLj;jyhk;. Nky; kz;> khl;nlU>
Jk;Gr; Nrhw;wp> $l;nlU Mfpait gad;gLj;jg;gLkhapd;> Nehahf;fp
Ez;zq;fpfs; gut ,lKz;L>

² fpUkpaopj;j kzy; + Jk;Gr; Nrhw;wpf; fyitia gad;gLj;Jtjhy;;

Nehahf;fp Ez;zq;fpfspd; jhf;fk; ,opthf ,lKz;L.
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nra;Kiwr; nraw;ghL 29

fz;zhbj; njhl;b ePupy;yj;jpDs; myq;fhu kPd;fis mwpKfQ;
nra;jYk; guhkupj;jYk;

Nju;r;rp kl;lk; : 7.1

nra;thu;.

ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² myq;fhu kPd; tsu;g;Gj; njhl;bapy; epug;gTs;s ePupd;
nghUj;jg;ghl;ilr; Nrhjpj;jy;.

² myq;fhu kPd; tsu;g;Gj; njhl;bia xOq;FKiwapy;
jahupj;jy;.

² tsu;g;gjw;F cfe;j myq;fhu kPd;fisj; njupTnra;jy;.

² myq;fhu kPd; tsu;g;Gj; njhl;biar; rupahf guhkupj;jy;.

mwpKfk; : myq;fhu kPd;fSf;fhd Nfs;tp cz;zhl;bYk; ntsp
ehl;bYk; mjpfupj;Js;sJ. ,yq;ifapy; nghOJNghf;fpw;
fhfTk; tPl;L myq;fupg;gpw;fhfTk; fz;zhbj; njhl;bapy;

kPs; tsu;j;jy; mjpfupj;Js;sJ.

Nfhl;ghL : rpwg;ghd ngsjpf> ,urhad> #oypay; epge;jidfisg;

NgZtjd; %yk; ePupy;yj;jpd; rpwg;ghd epyTifia
cWjpg;gLj;jy;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² tbfl;b/fhw;W}l;b (Aerator)

² fhw;W}l;lw; gk;gp (Air pump)

² tsp nrYj;jw; Foha; rpy mb ePsk; (Joints- T joints, double joints

cl;gl)

² fhw;W}l;lw; fw;fs; 2 my;yJ 3 (Air stone)

² njhl;bf;fhd %b

² fz;zbhj; njhl;b (30 x 30 x 60cm)

² ePu;tbfl;b

² DO khdp

² ntg;gkhdp

² kpd; xsp Kjy;

² njhl;b myq;fupg;Gg; nghUs;fs; (,aw;ifahd> nraw;ifahd)

² ctu;j;jd;ik khdp

² pH khdp
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nra;Kiw:

             ² ePu;f; frpTfs; VJk; cz;lh vd mtjhdpj;J> fz;zhbj; njhl;bia
ed;F fOtpr; Rj;jk; nra;J nfhs;f.

² njhl;bia epug;Gtjw;Fg; nghUj;jkhd ePiuj; njupTnra;f.

ePupd; ,ay;Gfis (pH, DO, ntg;gepiy> ctu;j;jd;ik) mstpl;L

mjd; nghUj;jg;ghl;il jPu;khdpf;Ff.

² ed;F fOtg;gl;l nky;ypa FWdpf; fw;fisj; njhl;bapd; mbapy;
gug;Gf.

² ePu; tbfl;biag; nghUj;jkhd Xu; ,lj;jpy; nghUj;Jf.

² njhl;bapDs; cl;gFjpia myq;fupf;fj; Njitahd nghUl;fis
itj;J (cf;Fk; kuj;Jz;L> fpisfs;> myq;fhukhd glq;fs;>
gpshj;jpf;Fr; nrbfs;) njhl;bapd; cl;gFjpia myq;fupf;Ff.

² fz;zhbj; njhl;bapDs; 15cm msthd cauj;jpw;F (2$3 gq;F)
ePiu epug;Gf.

² fhw;W}l;b> fhw;iw mDg;Gk; Foha;> fhw;W}l;ly; fy; Mfpatw;iwg;
gad;gLj;jpj; njhl;bf;F ed;F fhw;W}l;lkQ;nra;f.

² njhl;bf;F xsp toq;Ftjw;Fg; nghUj;jkhd kpd;Fkpioj; njupTnra;J
myq;fhuk; Vw;glj;jf;f tifapy; mjidj; njhl;bapy; nghUj;jpf;
nfhs;f.

² njhl;bapDs; ePu;j; jhtuq;fis ,Lf. ngupa ,iy> Ntu; nfhz;l
jhtuq;fisr; rpwpa rhbfspy; ehl;bj; njhl;bapd; $iuapd; gpw;Gwr;
RtUf;F mz;ikapy; itf;fTk;.

² rpwpa kw;Wk; kpjf;Fk; jhtuq;fis mjw;F mLj;jjhf itf;fTk;.

² njhl;bapy; ,lg; nghUj;jkhd myq;fhu kPdpdq;fisj; njupT nra;J
nfhs;sTk;.

² njhl;bapd; 2/3 gFjp tiu ePu; epug;Gf.

² njupTnra;ag;gl;l kPd;fisr; rupahd Kiwapy; njhl;bapDs; ,lTk;.

² ,jd;NghJ kPd;fisf; nfhz;Ls;s ciwia kPd;njhl;bapy; 10 -15
epkpl Neuk; ,l;L itf;fTk;. gpd;du; ciwapd; thiaj; jpwe;J
RahjPdkhf kPd;fs; ePupy; nry;y ,lkspf;Ff.

² kPd;fspd; elj;ijf; Nfhyj;ij mtjhdpf;Ff.

² kPd;fs; ,ay;G epiyia mile;jJk;> mtw;Wf;Fr; nraw;if
czTfis toq;Ff. czitj;  njhl;bapd; vy;yhg; gpuNjrq;fSf;
Fk; gutpr; nry;yf;$ba tpjkhf ,lTk;.
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² ePUf;F ed;F fhw;W}l;lk; nra;f. vQ;rpa czTfs;> kPdpd; fopTg;
gjhu;j;jq;fs; Mfpatw;iw xt;nthU ehSk; mfw;Wf.

² kPd;fSf;Fg; nghUj;jkhd czTfis cupa mstpy; ehnshd;Wf;F
,uz;L jlitfs; toq;fTk;.

² ePupd; juj;ijr; rupahfg; Ngzp tUf.

² ePupd; gpd;Uk; ,ay;Gfis mstpLtjd; %yk; ePupd; juj;ij cWjp
nra;ayhk;.

² pH ngWkhdk;

² DO msT

² ntg;gepiy

KbG

rupahfj; jahu;nra;ag;gl;l fz;zhbj; njhl;bapDs; myq;fhu kPd;fis mwpKfk;

nra;J rupahfg; guhkupf;Ff.

tpNrl Fwpg;Gf;fs;:

² ePiu epug;Gk;NghJ myq;fhu kPd; tsu;g;Gf;Fg; nghUj;jkhd ePiuj;
njupTnra;jy; Ntz;Lk;. MW> fpzW. ePNuhl;lq;fs; Nghd;wtw;wpypUe;J
ngwg;gLk; ePiu Neubahfj; njhl;bapDs; epug;g KbAk;. Foha;ePiur;
gad;gLj;Jtnjdpd; FNshupd; thA mfw;wg;gly; Ntz;Lk;. Foha;ePiur;
rpy ehl;fs; Nrkpj;J itj;J ed;F fhw;W}l;lk; nra;tjd; %yk; FNshupid
mfw;w KbAk;.

² ek;gpf;ifahd tpw;gidahsu;fsplkpUe;J MNuhf;fpakhd kPd;fs;
nfhs;tdT nra;ag;gly; Ntz;Lk;.

² ePu;j;jhtuq;fs; njhl;bapYs;s fopTg; nghUl;fisr; Nrjdg; grisfshf
mfj;JwpQ;Rk;.

² Nfhy;l;gp\;> fhu;g; Nghd;w kPd;fs; cs;s njhl;bapy; jbg;ghd ,iyfs;
nfhz;l cWjpahd ePu;j;jhtuq;fs; ,Ljy; Ntz;Lk;.

² CDz;zp kPdpdq;fSld; jhtu cz;zp kPd;fs;> midj;JKz;zp kPd;fs;
Mfpatw;iwr; Nru;j;J ,lf; $lhJ.

² Nfhy;l;gp\; cs;s njhl;bapy; ilfu; my;yJ fhu;g; Nghd;w kPd;fs;
,l;lhy; mit Nfhy;l;gp\; kPd;fspd; nrl;ilf;Fg; ghjpg;ig Vw;gLj;Jk;.

² x];fh Nghd;w kPdpdq;fs; fhzg;gLkhapd; mit CDz;zpfshifahy;
mit jdpj;Jg; guhkupf;fg;gly; Ntz;Lk;.

² xU Neuj;jpy; NghjpasT czit toq;Fjy; Kf;fpakhFk;. mjpfsT

czit ,l;lhy; ePu; khrilAk;.
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capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

nra;Kiwr; nraw;ghL 30

kPd; FQ;RfSf;nfd capupa czTfisj; jahupj;jy;

Nju;r;rp kl;lk; : 7.1

nra;thu;.

ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² capupa czTfisj; jahupf;fj; Njitahd mikg;Gf;
fisj; jahupg;ghu;.

² capupa czTfisg; jahupg;ghu;.

² capupa czTfisg; nghUj;jkhd re;ju;g;gj;jpy; mWtil
nra;J kPd;fSf;F toq;Fthu;.

mwpKfk; : nghUj;jkhd czitg; nghUj;jkhd Neuj;jpy; nghUj;j
khd mstpy; toq;FtJ myq;fhu kPd; tsu;g;gpd; rpwg;ghd
epyTiff;F mtrpakhFk;. czT tif> msT Mfpad
kPd;fspd; tho;f;iftl;l epiyf;Nfw;g khw;wkiltJld;
kPd;fSf;fhd czTfis capu;epiy czTfSs;
nraw;ifahfj; jahupf;fg;gl;l czTfSk; mjpfstpy;

gad;gLj;Jtu;.

Nfhl;ghL : jukhd czTfis toq;Fjy;; kPd;fspd; rpwg;ghd

tsu;r;rpf;Fk; MNuhf;fpakhd ,Ug;Gf;Fk; fhuzkhFk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² Ml;kpBkpah rpiwg;igfs; 1 fpuhk;

² gpupGdy; (Separation Funnel)  2 my;yJ

fopj;njhJf;fg;gLk; (1l/2l) ePu;g;Nghj;jy;fs;  2 - 3

² xspKjy; (kpd;Fkpo;)

² fhw;W}l;ly; gk;gp

² fhw;W}l;ly; fw;fs;  1-2

² fhw;W}l;ly; Foha;

² cg;G 28 fpuhk;

² fz;zhbf;Nfhy;

² Kfit (1-2l)

² KwpTkhdp (Refractometer)
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capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

nra;Kiw:

             ² 25 - 28 fpuhk; fwpAg;ig Kfitapy; ,l;L 1 yPw;wu; fha;r;rptbj;j

ePupy; fiuj;J 28 ctu;j;jd;ik nfhz;l cg;Gf; fiuriyj;

jahu;nra;J nfhs;f. fly; ePiug; ngw;Wf;nfhs;s KbAnkdpy; ed;F
tbj;njLf;fg;gl;l fly;ePu; ,jw;Fg; nghUj;jkhdjhFk;.

 ² cg;Gf;fiuriyg; gpupGdypy; my;yJ jiyfPohfg; gpbf;fg;gl;l
gpshj;jpf;Fg; Nghj;jypy; ,l;Lf;nfhs;f. ,jpy; 2/3 klq;F epuk;GkhW
cg;Gf; fiuriy ,l;Lf;nfhs;f.

(gpshj;jpf;Fg; Nghj;jiyg; gad;gLj;Jtnjdpy; Nghj;jypd; mbg;gFjp
apypUe;J 10 - 12 nrd;upkPw;wu; J}uj;jpy; Nghj;jiy FWf;fhf ntl;b
mjd; %bAld; $ba gFjpiag; gad;gLj;Jf.)

² ,e;j xOq;fikg;gpDs; 1 fpuhk; msT Ml;Bkpahit ,l;Lf; nfhs;f.

² nkJthfg; NghjpasT fhw;W}l;liy Nkw;nfhs;f.

² xspKjiyg; gad;gLj;jp ,e;j xOq;fikg;Gf;F xsp toq;Ff.

² 24 kzp Neuj;Jf;Fg; gpd;du; ,e;j xOq;fikg;ig ed;F mtjhdpf;Ff.

² kpfr; rpwpa (0.4 mm) nrk;kQ;rl; fgpy epwkhd Ml;bkpah Nehg;gpypahf;fis

(Artemia naupli) ntWq;fz;fshYk; EZf;Ff;fhl;bapd; fPOk; mtjhdpf;Ff.



124

capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

² fhw;W}l;liy epWj;Jf. mg;NghJ Gjpjhfg; gpwe;j Ml;bkPah

Nehg;gpypahf;fs; ePu;g;ghj;jpuj;jpd; mbapy; Nru;tjidAk; FQ;R

nghupf;fhj rpiwg;igfs; kw;Wk; ntw;Wr; rpiwg;igfs; ePupd; Nkw;

gug;gpy; kpjg;gijAk; mtjhdpf;Ff.

² mbapYs;s Ml;Bkpah Nehg;gpypahf;fis gpupGdypd; Foha;thapiyj;

jpwe;J Ntwhf;fp Kfitnahd;wpy; vLj;Jf;nfhs;f. ,tw;iwr; Rj;jkhd

ePupy; fOtp kPd; FQ;RfSf;F czthf toq;Ff.

KbG

capu;epiy czTfshf Ml;Bkpah Nehg;gpypahf;fis tsu;j;J kPd;FQ;RfSf;F

czthf toq;fyhk;.

tpNrl Fwpg;Gf;fs;:

² cld;gpwe;j Ml;Bkpah Nehg;gpypahf;fspy; cs;s fUT+z; (yolk) fhuzkhf
,it kpfr; rpwe;j Nghriz nfhz;l czthf mikAk;.

² Nehg;gpypahf;fs; jkJ rj;jpj; Njitf;nfd ,e;j fUT+zpYs;s Nghrhizg;
gjhu;j;jq;fis mfj;JwpQ;rpf; nfhs;Sk;. Nghrizia mfj;JwpQ;rpAs;s
epiyapy; ,it epwkw;witahfNth ,sk; nts;is epwk; nfhz;ld
thfNth njd;gLk;.

² MfNt gpwe;j 12 kzpj;jpahyj;Jf;F cl;gl;l fhyj;jpidf; nfhz;l
Nehg;gpypahf;fs; kl;LNk kPd;fSf;fhd czthfg; gad;gLj;jr; rpwe;jd
thFk;.

² MfNt> kPd; tsu;g;gpy; Ml;Bkpah capu; ,iuahfg; gad;gLj;Jtnjdpy;
Ml;Bkpahit milfhg;gjw;nfdf; fz;zhb ehupioahyhf;fg;gl;l njhl;b
fisg; gad;gLj;jyhk;.

² cld; gpwe;j Ml;Bkpahf;fs; kpfr; RWRWg;ghf ePu;g;gilapDs; ,lk;ngau;t
jdhy; kPd;FQ;Rfs; mjpf rf;jp tpuakpd;wp Nghriz kpf;f czTfisg;
ngw;Wf;nfhs;Sk;.

² ,J capu;epiy czthjyhy; ePu; kpff; FiwthfNt khrilAk;.
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capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

nra;Kiwr; nraw;ghL 31

kPd; FQ;RfSf;fhd nraw;if czTfisj; jahupj;jy;

Nju;r;rp kl;lk; : 7.1

nra;thu;.

ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:
² Nghrizf; $Wfspd; Kf;fpaj;Jtj;ijf; fUj;jpw;nfhz;L

kPd;fSf;fhd nraw;if czTfisj; jahupf;fj; Njit

ahd %yg;nghUl;fis ,dq;fhzy;.

² kPd; FQ;RfSf;fhd nraw;if czTfisj; jahupj;jy;.

² kPd; FQ;RfSf;fhd czTfis cupathW nghjpapl;Lj;

jahu;nra;jy;.

mwpKfk; : kPd;fSf;fhd Nghriz kpf;f czTfisf; Fwpj;j

tpiyapy; ngw;Wf;nfhs;tJ myq;fhu kPd; tsu;g;gpy;

gpujhd gpur;rpidahf mike;Js;sJ. capupepiy

czTfs; mjpf Nghrizj; jd;ik nfhz;litahf

mike;Js;sNghjpYk; mtw;iw cw;gj;jp nra;tjw;Fk;

NgZtjw;Fk; mjpf nryT Vw;gLtjdhy; nraw;ifahd

czTfisj; jahupg;gjpy; mjpf Mu;tk; fhl;lg;gLfpd;wJ.

Nfhl;ghL : Nghriz kpf;f nghUj;jkhd czit kPd;fSf;F toq;F

tjd; %yk; kPd;fspd; MNuhf;fpaj;ijg; ghJfhf;fyhk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

²  kPd; J}s; 40g
²  Nrhahj;J}s; 20g
²  NfhJik kh 13g
²  muprpj;jtpL  17g
²  ,why; J}f;fq;fs; 05g
²  vz;nza; 39g (kPd; vz;nza; rpwe;jJ)

²  tpw;wkpd; fyit  1g
²  fdpAg;Gf; fyit 1g
²  miuj;jw; nghwp (Grinder)
²  nfhjpePuhtpg; gpwg;ghf;fp (Steamer)
²  ,bag;g cuy;

²  fdyLg;G
²  nghypj;jpd; ciw 01

²  nghypj;jPd; Kj;jpiuapL fUtp (Sealer) - 1
²  gpshj;jpf;F Ngrpd; 1
²  Njq;fha;r;rpul;il mfg;ig my;yJ gpj;jisf; fuz;b 01

²  Rj;jkhd Gilitj; Jz;L

²  gpshj;jpf; my;yJ mYkpdpak; jl;L
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capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

nra;Kiw:

             ² cyu;e;j %yg;nghUl;fis ntt;Ntwhf Ez;zpajhf miuj;Jf;
nfhs;f.

² cupa msTfspy; %yg;nghUl;fis mse;njLj;J gpshj;jpf;Fg;
ghj;jpuj;jpy; ,l;Lf;nfhs;f.

² ku mfg;igapd; cjtpAld; ,e;j fyitiaf; fye;Jnfhs;f.

² kpjkhd ntg;gepiyapYs;s ePiur; rpwpJrpwpjhfr; Nru;j;J ,e;j
fyitiaf; Fioj;Jf;nfhs;f.

² ,e;jf; Fioaiyf; nfhjpePuhtpg; gpwg;ghf;fpapy; ,l;L ePuhtpapy;
mtpj;Jf;nfhs;f.

² gpd;du; cuiyg; gad;gLj;jpr; rpw;WUz;ilfshf (Pellet) Mf;fpf;
nfhs;f.

² ,t;thW jahu;nra;ag;gl;l rpw;WUz;ilfis> gpshj;jpf;Fg; ghj;jpuj;
jpy; ,l;L> kpjkhd fhw;wpy; ed;F cyu tpLf. Nghwiz ,Ug;gpd;
mjDs; itj;J cyu;j;jpf; nfhs;syhk;.

² ed;F cyu;e;j Jz;Lfisg; nghypj;jPd; ciwapy; ,l;L Kj;jpiuapLf.

KbG

kPd;fSf;fhd nraw;if czTfis rpw;WUz;ilfshfj; jahupj;J cyu;j;jpg;

gad;gLj;jyhk;.

tpNrl Fwpg;Gf;fs;:

² kPd;fSf;fhd czTfisj; jahupf;Fk;NghJ mjpf ntg;gepiy (mtpj;jy;>
cyu;j;Jjy;) gad;gLj;jg;gly; jtpu;f;fg;gl Ntz;Lk;. mjpf ntg;gepiy
fhuzkhf Nghriz ,og;G Vw;gLtNj ,jw;fhd fhuzkhFk;.

² ed;F cyu;j;jg;gl;l kPDf;fhd czTfisf; Fsp&l;bapy; ey;y epiyik

apd; fPo; rpy khjq;fSf;Ff; fsQ;rpag;gLj;jpg; Ngzpitf;f KbAk;.
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capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

nra;Kiwr; nraw;ghL 32

re;ijg;gLj;jYf;nfd kPd;fisg; nghjp nra;jy;

Nju;r;rp kl;lk; : 7.1

nra;thu;.

ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² re;ijf;Fr; rku;g;gpf;fg; nghUj;jkhd kPd;fisj; njupT
nra;jy;.

² re;ijf;Fg; nghUj;jkhd tifapy; kPd;fisg; nghjp
apLjy;.

mwpKfk; : myq;fhu kPd;fs; capUs;s epiyapNyNa re;ijg;gLj;jg;
gLk;. ,jd;NghJ myq;fhu kPd;fs; rupahdthW nghjpaplg;
gl;L re;ijf;Ff; nfhz;L nry;yg;gLtJ kpf Kf;fpakhd

jhFk;.

Nfhl;ghL : capUs;s kPd;fisr; rupahff; ifahSjy;> rpwg;ghd

epiyikfspd; fPo; nghjpaply;> nfhz;L nry;yy; Mfpad
%yk; kPd;fSf;F Vw;glf;$ba mOj;jj;ijf; Fiwf;f
KbAk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² kPd;fs; nfhz;l ePu;j;njhl;b

² rpwpa mstpyhd iftiy

² nghypj;jPd; ciwfs;

² cg;G

² kPd;fisg; nghjpaplg; nghUj;jkhd ePu;

² mNkhdpah mfj;JwpQ;rpfs;

² fhw;W}l;lYf;Fg; nghUj;jkhd cgfuzk; (O
2
  njhl;b)

² fz;zhbj;njhl;b

nra;Kiw:

             ² re;ijf;Fr; rku;g;gpg;gjw;Fg; nghUj;jkhd msT tsu;r;rpepiyia
mile;j  myq;fhu kPd;fisj; njupTnra;J nfhs;f.

² ,t;thW njupT nra;j kPd;fis iftiyapd; cjtpAld; gpbj;J>
gpwpnjhU fz;zhbj; njhl;bapy; ,Lf. mjpy; rpwpjsT cg;Gr;
Nru;f;Ff.

² ,e;j kPd;fis ntspehl;Lr; re;ijf;F my;yJ njhiythd
re;ijf;Ff; nfhz;L nry;tnjdpd; kPd;fis xU ehs; tiu
cztpd;wpg; NgZtJ mtrpakhFk;.



128

capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

² nghypj;jPidg; gad;gLj;jp kPd;fisf; nfhz;L nry;tjw;fhf ciw
fisj; jahu;nra;J nfhs;f. ,jd;NghJ ,U gilfs; nfhz;ljhf

(Double layered polythene bags) nghypj;jPd; ciwfisj; jahu; nra;J

nfhs;sy; nghUj;jkhdjhFk;.

² ,e;jg; nghypj;jPd; ciwfspy; 1$3 gq;Ff;F ePiu epug;Gf.

² ,e;j ePUf;F rpwpjsT fwpAg;G kw;Wk; mNkhdpah mfj;JwpQ;rp
Mfpatw;iwr; Nru;f;Ff.

² njupTnra;J Ntwhf;fg;gl;l kPd;fisg; nghypj;jPd; ciwfspy; ,Lf.
,jd;NghJ ,lg;gLk; kPd;fspd; vz;zpf;if (Fbj;njhifalu;j;jp)
gw;wpf; ftdk; nrYj;Jf.

² nghypj;jPd; ciwapy; vQ;rpAs;s 2$3 gq;Ff;F xl;rprd; thAit

epug;Gf.

² nghypj;jPd; ciwapd; thia ed;F ,Wf;fp wg;gu; thu; ,Lf.

tpNrl Fwpg;Gf;fs;:

² ntspehl;Lr; re;ijf;F kPd;fis Vw;Wkjp nra;Ak;NghJ 2 - 3 nghypj;jPd;

ciwfis nu[pNghk; ngl;bapDs; ,l;L mjDs; gdpf;fl;bfs; my;yJ

<uypg;ghd fljhrp ,l;L nu[pNghk; ngl;b ed;F Kj;jpiuaplg;gly; Ntz;Lk;.

² gy;NtW tifg;gl;l kPdpdq;fis xNu ciwapy; nghjpnra;af;$lhJ.

² nghypj;jPd; ciwapDs; tspia epiug;Gk;NghJ fhw;W}l;ly; Foha; ePupDs;

,lg;gl;L O
2 
 ePupy; ed;F fiuar; nra;ag;gly; Ntz;Lk;.
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capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

nra;Kiwr; nraw;ghL 33

Nju;r;rp kl;lk; : 7.3

ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² gy;NtW tifg;gl;l ePu;j;jhtuq;fis ,dq;fhzy;.

² myq;fhu ePu;j;jhtuq;fis tsu;g;gjw;Fj; njhl;biaj;
jahu; nra;jy;.

² eLifg; nghUl;fisj; jahu; nra;jYk; tsu;j;;jYk;

² myq;fhu ePu;j;jhtuq;fis Vw;Wkjpf;nfdj; jahu; nra;jy;.

mwpKfk; : ,yq;if mjpf gy;tifik nfhz;l ePu; tsq;fs; fhzg;
gLtJld; mtw;Ws; ePu;j;jhtuq;fs; rpwg;gplk; nfhz;lit
ahf cs;sd. myq;fhu ePu;j;jhtur; nra;if mz;ikf;
fhykhf tpNrl ftdj;ij <u;j;Js;sJ. myq;fhu ePu;j;jhtu
Vw;wkjp %yk; Nkyjpf njhopy;tha;g;Gk; md;dpar;

nryhtzpAk; ,yq;iff;Ff; fpilf;fpwJ.

Nfhl;ghL : jhtu tsu;r;rpf;Fj; Njitahd Nghriz> xspj;njhFg;Gf;

Fj; Njitahd xsp> Ntu;fs; guk;gpr; nry;tjw;Fk;
jhtuj;ijj; jhq;fpapUg;gjw;Fk; nghUj;jkhd tsu;g;G
Clk; Mfpa tw;iw toq;fp> myq;fhu ePu;j;jhtuq;fis
tsu;f;fyhk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² myq;fhu ePu;j;jhtuq;fs;

Cabomba Aponogeton

Limnophila Cryptocoryne

Vallisnaria Sagittaria

² kzy;> fsp> Nky; kz; (eLif Clfkhf)

² ePu;j;jhtu tsu;g;G+lq;fs;

² ePu;

myq;fhu ePu;j;jhtuq;fis ,dq;fhzy;> njupT nra;ag;gl;l
ePu;j;jhtu ,dq;fisj; jpwe;j epiyapDs; njhl;bapy; tsu;j;jy;

kw;Wk; Vw;Wkjpf;nfdj; jahu;nra;jy;
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capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

nra;Kiw:

a)  myq;fhu ePu;j;jhtuq;fis ,dq;fhzy;

            ² ngwg;gl;l khjpupfis mtjhdpj;J mtw;wpd; tupg;glq;fis tiue;J
ngaupLf. tupg;glq;fSf;F mika me;jj; jhtuq;fspYs;s
rpwg;gpay;G fisf; Fwpg;gpLf.

² ,e;jj; jhtuq;fis ,dq;fhz;gjw;Fr; Rl;bnahd;W tbtikf;Ff.

b)  myq;fhu ePu;j;jhtuq;fs; tsu;j;jy;

            ² ehl;Ltjw;Fs;s nrbapd; eLifg; nghUisg; ngw;Wf;nfhs;f. (tpj;J/

jz;Lj;Jz;lq;fs;/gpupg;Gf;fs; (Division)/cwpQ;rpfs;/g+f;fhk;G/Xb/Fkpok;/
mUk;G)

² eLifg; nghUs;fis ehl;lTs;s njhl;bfisj; jahu;nra;J nfhs;f.

² Nky;kz;> kzy; Mfpatw;iw 3:1 vDk; tpfpjj;jpy; fye;J jahupj;j
fyit kw;Wk; fsp kz; Mfpatw;iw ,jw;nfdg; gad;gLj;jyhk;.
kzy; fhzg;gLk; NghJ Ntu;fs; ed;F gue;J tsUk;.

² eLif Clfj;jpd; kPJ nrbia ehl;Lf.

² nrbfis ehl;ba Muk;g fhyg; gFjpapy; ehnshd;Wf;F rpy jlit
fSk; gpd;du; ehnshd;Wf;F ,uz;L jlitfSkhfj; Njitf;Nfw;g
ePu;g;ghrdk; nra;f.

Sagittaria     Limnophila Vallisnaria

Aponogeton Cabomba           Cryptocoryne
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² jpus; my;yJ FWzy; tbtkhd N, P, K griisiag; ngw;Wf;
nfhs;sf. (nkJthfg; Nghrizg; nghUl;fis ntsptpLk; gris
- Slow releasing fertilizer)

² 60 - 70% mstpyhd epoy; toq;Ff.

² cupa tifr; nrb jtpu;e;j gpw nrbfs; midj;ijAk; mfw;wpf;
nfhs;f.

² Neha; gPilfs; Vw;gl;Ls;sjh vd ehs;NjhWk; mtjhdpj;J mtw;iwf;
fl;Lg;gLj;j eltbf;if vLf;Ff.

c)  Vw;Wkjpf;fhfj; jahu;nra;jy;

Njitahd cgfuzq;fSk; nghUl;fSk;

² fj;jupf;Nfhy;

² gUj;jpg; gQ;R

² Ngrpd;

² tsu;e;Js;s ePu;j;jhtuq;fs; rpy

² ];iuNghk; ngl;b

² ];nghd;r; Jz;Lfs; rpy

nra;Kiw

            ² tsu;e;j epiyapYs;s nrbfspd; Njitaw;w gFjpfis ntl;b
ed;F fOtpf; nfhs;f.

² 05 nrbfisf; nfhz;l fl;Lf;fshf;fp Ntu;g; gFjpiag; gUj;jpg;
gQ;rpdhy; Rw;wpf;nfhs;f.

² <uypg;ghd gUj;jpg; gQ;rpd;kPJ nrNyhNgd; jhisr; Rw;wp ,wg;gu;
gl;b ,l;L> jhtuj;jpd; Nkw;gFjp jpwe;jpUf;FkhW nra;jpg; gj;jpupifj;
jhnshd;wpdhy; Rw;Wf.

² ,e;jhtuq;fisg; ngl;bapd; mbapy; mLf;Ff.

² mjd; kPJ ];nghd;[; Jz;bid tpupf;Ff.

² ngl;bapDs; ,t;thW rpy gilfspy; fl;Lfisg; gilgilahf
mLf;Ff.

² ,e;jg; ngl;bia 10-120C ntg;gepiyapy; NgZf.
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tpNrl Fwpg;Gf;fs;:

² ePu;j;jhtuq;fisr; Nrw;Wj; jlhfk;> kzy; ehw;WNkil> ghj;jp> gRikapy;yk;>
ePu;kaT+lfg; gapu;r;nra;if mikg;G Mfpadtw;Ws; gapu; nra;ayhk;.

² ePu;j;jhtuq;fis tsu;f;Fk;NghJ xsp> ntg;gepiy Mfpatw;iwf;
fl;Lg;gLj;JtJ mtrpakhFk;.

² nraw;ifg; Nghriz Clfj;ijg; gad;gLj;jpg; gRikapy;yj;jpDs; my;yJ
nghypj;jPd; ciwapDs; ePu;j;jhtuq;fis tsu;f;fyhk;.

² ePu;j;jhtuq;fs; kpf nkd;ikahdit Mifahy; tpiutpy; cyu;jYf;F
cs;shfyhk;. my;yJ ePu;j;jhtuq;fs; mOfTk; $Lk;.
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nra;Kiwr; nraw;ghL 34

Nfhopf; FQ;RfSf;nfd epyf; FQ;Rtjp jahu; nra;jy;

Nju;r;rp kl;lk; : 8.1

nra;thu;.

ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² Nfhopf;FQ;Rfspd; vz;zpf;iff;Fj; NjitahdsT
,ltrjpiaf; fzpj;jy;.

² FQ;RtjpapDs; FQ;Rfspd; vz;zpf;iff;F Vw;wthW
czT> ePu;g; ghj;jpuq;fspd; vz;zpf;ifiaf; fzpj;jy;.

² Nfhopf; FQ;RfSf;Fj; Njitahd msT ntg;gk;> xsp
Mfpad fpilf;ff;$bajhf FQ;RtjpapDs; kpd;Fkpo;
fisg; nghUj;Jjy;.

² epyf;FQ;R tjpapDs; Rfhjhu uPjpahf FQ;Rffs; tsu;
tjw;Fj; Njitahd epiyikfis toq;Fjy;.

mwpKfk; : Nfhop tsu;g;gtu;fs; mjpf nghUshjhu mD$yq;fisg;
ngWtjw;F MNuhf;fpakhd Nfhopj; njhFjpiag; guhkupf;f
Ntz;Lk;. Nfhopj; FQ;Rfs; rpwpa gUtj;jpy; MNuhf;fpakhf
tsu;tjw;Fj; Njitahd trjpfs; kw;Wk; epiyikfis
tpsq;fpg; guhkupg;gjw;Ff; FQ;Rtjp gad;gLk;. ,jd;NghJ
Nfhopf;FQ;Rfspd; vz;zpf;iff;F Vw;wthwhd ,ltrjp>
ntg;gepiy> xsp> fhw;W> <ug;gjd;> czT> ePu; Mfpad

rpwg;ghd mstpy; toq;fg;gly; Ntz;Lk;.

Nfhl;ghL : FQ;R gpwe;jJ njhlf;fk;> mOj;jq;fspd;wp> mtw;wpd;

tsu;r;rpf;Fk; Neha;fisr; rfpf;Fk; jd;ikiar; rpwg;ghd
kl;lj;jpy; NgZtjw;Fg; nghUj;jkhdthW FQ;Rfisg;
guhkupj;jy; FQ;Rtjpf; fhyj;jpy; ,lk;ngWk;. Kjy; 10
ehl;fspy; 34 - 31.4 0C ntg;gepiyiag; NgzpathW
Rj;jkhd ePu;> mDkjpf;fg;gl;l czT Mfpatw;iw cupa
thW toq;fp> FQ;RfSf;F mOj;jq;fs; Vw;glhjthW
ftdpj;Jf;nfhs;tjhy;> MNuhf;fpakhd ed;F tsu;r;rp
aile;j Nfhopfisg;; ngwyhk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² 4 m ePsKk; 45-60 cm cauKk; nfhz;l; fhl;Nghl; ml;il(Box Board/

Hard Board)

² msTehlh

² fj;jupf;Nfhy;

² 40 W kpd;FkpOk; kpd;fk;gpAk;
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² tpsf;F kiwg;G

² ePu;g;ghj;jpuk; (Nfhopf;FQ;RfSf;F)

² ckp

² fk;gp / clips / stapler

² czTg; ghj;jpuk; (Nfhopf;FQ;RfSf;F)

nra;Kiw:

             ² FQ;Rtjpia mikg;gjw;fhff; Nfhopkidapd; xU gFjpiaj; njupT
nra;J nfhs;f. mg;gFjpapy; fopTg; nghUs;fis mg;Gwg;gLj;jp>
ed;F $l;br; Rj;jpfupf;Ff. Rtu;fisAk; Rj;jpfupf;Ff. rPke;Jj;
jiunadpd;> jiuiaAk; Rtu;fisAk; fOTf.

² jiuapy; Rl;l Rz;zhk;G J}tp> epyj;jpYk; Rtu;fspYk; fsp Nghd;W
Rz;zhk;G G+rp> xUehs; tiu ,Uf;f tpLf. (fpUkpaopg;gjw;fhf)

² fpUkpaopj;j ,lj;ij 45-60 cm caukhd fk;gp tiyapdhy; fhl;Nghl;
Jz;Lfis Ntwhf;fpf; nfhs;f.

² FQ;RtjpapDs; ,Uf;Fk; FQ;Rfspd; vz;zpf;iff;Fg; nghUj;jkhd
thW ,ltrjp toq;Ftjw;fhfg; gpd;tUkhW fzpj;jy;fisr; nra;f.

² Muk;gj;jpy; xU FQ;Rf;F 0.25 m2 ,ltrjp fpilf;FkhWk; (xU
rJu kPw;wUf;F 40 FQ;Rfs; tPjk;) ,Wjpapy; xU FQ;Rf;F 0.05 m2

,ltrjp fpilf;FkhWk; (xU rJu kPw;wUf;F 20 FQ;Rfs; tPjk;)
jiuapy; ,lj;ij xJf;fpf; nfhs;f.

² FQ;R kiwg;ig (chick guard) mikg;gjw;Fj; Njitahd fhl;Nghl;
Jz;il  45 cm - 60 cm caukhf ntl;bf;nfhs;f.

² ntl;ba fhl;Nghl; Jz;bdhy; 1 m2 gug;ig cs;slf;ff;$bathW
57cm MiuAs;s tl;lnkhd;wpid mikg;gjw;Fg; NghJkhd xU
Jz;il ntl;bnaLf;f. (,g;gug;gstpDs; Muk;gj;jpy; 40 FQ;RfSk;
,Wjpapy; 20 FQ;RfSk; ,lyhk;. vdNt> Njitf;Nfw;g ePsj;ij
khw;wpf;nfhs;f.)

² FQ;Rtjpapy; ,lk;ngWk; FQ;Rfspd; vz;zpf;iff;F Vw;g FQ;R
kiwg;gpd; msitAk; ntl;bnaLf;f Ntz;ba fhl;Nghl; Jz;bd;
msitAk; fzpj;jwpf.

² Ntwhf;fpa jiug;gjpapy; fpUkpaopf;fg;gl;l ckpg;gilia 2 cm
cauj;Jf;Fg; gug;Gf. $sj;jpd; kPJ gj;jpupifj; jhs; tpupf;Ff.

² Njitahf ePskhd ntl;bnaLj;j fhl;Nghl; Jz;il tl;l tbtj;jpy;
tisf;Ff. (fk;gpapdhy; fl;Lf / ];Nug;yu; nra;f / gir ehlhtpdhy;
xl;Lf)

² Ntwhf;fpa jiug;gFjp kPJ tpupj;j fhfpjj;jhspd; eLg;gFjpapd; kPJ
FQ;R kiwg;ig (chick guard) itf;Ff.

² FQ;R kiwg;gpd; kj;jpf;F Nkyhf mikAkhW ntg;gKjyhfg;
gad;gLj;Jk; kpd;Fkpioj; epWj;Jf. kpd;Fkpo; FQ;Rfspd;
clypypUe;J 10-15 cm cauj;jpy; mikAkhW nghUj;Jf.

² ntg;gKjYf;Fk; FQ;R kiwg;Gf;Fk; ,ilNa rJu tbtpy; mikA
khW ePu;g;ghj;jpuq;fisAk; czTg; ghj;jpuq;fisAk; itf;Ff.

(50 FQ;RfSf;F 1.4 l nfhs;ssTs;s xU ePu;g;ghj;jpuk; Njit)
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czTg; ghj;jpuq;fs;

ePu;g;ghj;jpuq;fs;

FQ;Rtjp vy;iy

xspKjy;

² KjyhtJ ehspy; nfhjpj;jhwpa ePu; xU yPw;wUf;F 10-20 g tPjk;
FSf;NfhRk; 1-2 g tpw;wkpd; fyitAk; Nru;f;Ff.

² Kjy; 2 - 3 ehs;fspy; FQ;RfSf;F czT toq;Ftjw;fhf Mok;
Fiwthd czTg; ghj;jpuq;fis 50 FQ;RfSf;F xd;W tPjk;
itf;Ff. (30x 30 cm msTs;s xU jl;il czTg; ghj;jpukhfg;
gad;gLj;jyhk;.)

² njhlf;f ehspy; xU FQ;Rf;F ehnshd;Wf;F 7g czT fpilf;Fk;
tifapy; Njitahd cztpd; msitf; fzpf;Ff.

² fzpj;jwpe;j msT czit xNuabahftd;wp ehspy; rpy jlitfspy;
toq;Ff.

² FQ;Rfisf; FQ;RtjpapDs; ,Ltjw;F 12 kzp Neuj;Jf;F Kd;du;
ntg;gKjiy ,af;Ff. (,jd;tpisthf> $sj;jpd; cl;#oy;
ntJntJg;Gj; jd;ik ngWk;)

² FQ;Rfisf; FQ;RtjpapDs; ,l Kd;du; ePu;g;ghj;jpuq;fis ,Lf.

² FQ;Rfisf; FQ;RtjpapDs; ,Lk;NghJ mtw;iw ePu;g;ghj;jpuj;jpd;
mUNf tpLtpj;J> ePu; gUfr; re;ju;g;gkspf;Ff.

² FQ;Rfis ,l;L 1/2 kzp Neuj;jpd; gpd;du; rpwpjsT czitf;
fhfpjj;jhspd; kPJ ,Lf.

² FQ;RtjpapDs; ntg;gepiy NghJkhdjh vd;gijr; Nrhjpg;gjw;fhfg;
gpd;tUk; ,uz;L Kiwfisf; ifahs;f.

1. ntg;gKjYf;Fk; FQ;Rkiwg;Gf;Fk; ,ilNa jiukl;lj;jpy; ,Ue;J
5 cm caukhd xU jhq;fpkPJ (nrq;fy; Nghd;w) ntg;gkhdp
nahd;wpid itj;J ntg;gepiyiar; Nrhjpf;Ff.

2. FQ;Rfspd; elj;ijia mtjhdpj;jy;. ntg;gKjy; ,Uf;Fk;
epiyapy; FQ;Rfspd; elj;ijia mtjhdpj;Jj; Njitahd
eltbf;iffis Nkw;nfhs;f.
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tpNrl Fwpg;Gf;fs;:

² cr;r msthf 250 my;yJ mjpYk; Fiwthd njhiff; FQ;Rfis
,Ltjw;fhfNt FQ;Rtjp mikf;fg;gLk;.

² njhlf;fj;jpy; xU rJukPw;wUf;F 40 FQ;Rfs; tPjk; ,lg;gLk;. FQ;Rtjpf;
fhy ,Wjpf; fl;lj;jpy; xU rJukPw;wpy; 20 FQ;RNs ,Ljy; Ntz;Lk;.
mjw;fikag; gpd;tUkhW fzpj;jy;fisr; nra;Jnfhs;f.
1 cm2 ,lg;gug;igg; ngWtjw;fhd tl;ltbt epyg;gFjpapy; Miu= 57 cm
MFk;.

² $sj;ijf; fpUkpaopg;gjw;fhf> gpd;tUk; Kiwiaf; ifahs;f.
² ckpia mupj;njLj;jYk; ntg;gkhd tspapy; cyu;j;JjYk;
² Rl;l Rz;zhk;G Nru;j;jy; (2kg/m2)
² Rl;l Rz;zhk;ig ckpAld; Nru;j;J xU thu fhyk; tiu itj;jpUj;jy;.

² ntg;gKjyhf nts;nshspu;T kpd;Fkpiog; gad;gLj;Jf.

 ntg;gepiy kpf        ntg;gepiy kpff;       ntg;gepiy

  cau;thdJ           FiwthdJ      rpwg;ghdJ.
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nra;Kiwr; nraw;ghL 35

Nju;r;rp kl;lk; : 8.1

nra;thu;.

ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² gpuNjrj;jpYs;s tsq;fisg; gad;gLj;jp Kl;ilfis
milfhf;Fk; nghwpfisj; jahupj;jy;.

² Kl;ilfis milfhg;gjw;Fj; Njitahd epiyikfis
toq;Fjy;.

mwpKfk; : fUf;fl;ba Kl;ilapypUe;J FQ;Rfisg; nghupf;fr; nra;t
jw;F milfhf;Fk; nghwp mtrpakhFk;. milg; nghwpapy;
Kl;ilfis milfhg;gjd; %yk; xU jlitapy; mjpf

FQ;Rfisg ngw;Wf;nfhs;syhk;.

Nfhl;ghL : nraw;ifahf Kl;ilfis milfhf;Fk;NghJ fUf;fl;ba

Kl;ilapy; Kisa tpUj;jp Vw;gl;L mjpfupj;J FQ;Rfs;
cUthtjw;Fj; Njitahd epiyikfisr; nraw;ifahf
toq;Fjy; Ntz;Lk;. ,q;F ntg;gepiy> fhw;Nwhl;lk;>
<ug;gjd; Mfpatw;iwf; fl;Lg;gLj;Jjy;> kw;Wk; Kl;il
fisj; jpUg;Gtjw;fhd cj;jpfs; gad;gLj;jg;gly; Ntz;Lk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² td;Diu (nu[p;/Nghk;)/jbj;j kl;il 40 x 40 x 30 cm

² ntg;gkhdp

² rpwpa fz;fs; nfhz;l tiy

² ePiu ,l;L itf;ff;$ba gpshj;jpf;Fj; jl;L

² jzpf;Fk; tif Msp (Dimmer Switch)

² fz;zhbj;Jz;L

² kpd;fk;gp> nrUfp

gpuNjrj;jpYs;s tsq;fisg; gad;gLj;jp Kl;ilfis

milfhf;Fk; nghwpiaj; (Incubator) jahupj;jy;.
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nra;Kiw:

             ² gpd;tUkhwhd jl;il tbt Kl;il milfhf;Fk; mikg;nghd;iwj;
jahupj;Jf; nfhs;f.

² glj;jpy; fhl;bAs;sthW njupTnra;j ngl;bapd; Kd;Gwj;jpYk;
gpd;Gwj;jpYk; mbapypUe;J 2 cm cauj;jpy; 2 cm tpl;lKs;s> 8
Jisfis 2 cm ,ilntspfspy; ntl;bf;nfhs;f.

² mbapypUe;J 3 cm cauj;jpy; jhq;fp kPJ tiyia epWj;jpf;nfhs;f.

² ngl;bapdJ %bapd; eLg;gFjpapy; Jthukpl;L> cauj;ijr; nrg;gQ;
nra;af;$bathwhf kpd;Fkpio ,lg;gLj;Jf.

(td;Diug; ngl;b cUFtijj; jtpu;g;gjw;fhf ,uz;L fhl;Nghl;
Jz;Lfis NkNyAk; fPNoAk; jhq;fp Nghd;W xl;bf;nfhs;f.)

² tiykPJ Kl;ilfspd; mUNf jhq;fpnahd;wpd; kPJ ntg;gkhdpia
epWj;Jf. (,yf;fKiw - Digital ntg;gkhdpnahd;wpidg; ngw
KbAnkdpd;> mjid Kl;ilfSf;F mUNf mikAkhW ngl;bapDs;
GFj;Jf. mt;ntg;gkhdpapd; jpiuapy; fhl;rpaspf;Fk; thrpg;igg;
ngwyhk;. ,y;iyNay; ntg;gkhdp thrpg;igg; ngWtjw;fhf> mikg;gpd;
%b kPJ Jthukpl;Lf; fz;zhbj;Jz;nlhd;wpid xl;bf;nfhs;f.

² ngl;bapy; cs;s tiy kPJ ePu; ,l;l jl;ilg; ghj;jpunkhd;iw
itf;Ff.

² Kl;ilapd; xU Kidapy; M,  kWKidapy;  E vd vOj;Jf;fis
,l;Lf;nfhs;f.

² ehnshd;Wf;F ,uz;L jlitfs; Kl;ilfisg; Gul;Lf.

KbG

jahupj;j milg;nghwpapd; ntw;wpfukhd jd;ikiaj; Jzpjy;.

kpd;fk;gp

milfhg;gjw;Fupa Kl;ilfs;
ePu;g;ghj;jpuk;

ntg;gkhdp
fk;gptiy

ntg;gKjy;

fz;zhbj;jl;L
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tpNrl Fwpg;Gf;fs;:

² milfhf;Fk; mikg;gpDs; fhNwhl;lj;Jf;fhfNt ngl;bapd; fPo;g;gFjpapy;
Jisfs; ,lg;gl;Ls;sd.

² ngl;bapd;kPJ fz;zhbj; Jz;nlhd;wpid xl;Ltjw;fhfg; nghUj;jkhdthW
Jthuk; ,l;Lf; nfhs;f. cs;Ns cs;s ntg;gkhdpapd; thrpg;ig mjD}lhf
Nehf;fp> thrpj;Jf; nfhs;syhk;. (,yf;f - Digital tif ntg;gkhdp
nahd;wpidg; gad;gLj;Jtjhapd; ,t;thW nra;aj; Njitapy;iy.)

² Kl;ilfs; Gul;;lg;gLtij cWjpnra;J nfhs;tjw;fhf M, E vd;wthwhf
my;yJ NtW nghUj;jkhd xU FwpaPL ,l;Lf;nfhs;f.
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nra;Kiwr; nraw;ghL 36

jukhd ghiy ,dq;fhzy;

Nju;r;rp kl;lk; : 8.2

nra;thu;.

ghlNtisfs; : 06

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² rupahd gbKiwfisf; ifahz;L rupahd ghy; khjpupnahd;wpd;>

² nfhOg;Gr;; rjtPjj;ijj; Jzpjy;

² jd;dPu;g;igj; Jzpjy;

² mkpyj;jd;ikiaj; Jzpjy;

² nfhOg;gy;yhj jpz;kg; gjhu;j;j msitj; Jzpjy;

² nkhj;j jpz;kg; gjhu;j;jq;fspd; msitj; Jzpjy;.

mwpKfk; : Nghrhf;fhd kw;Wk; rf;jp jUk; Xu; czT vd;w tifapy;
ghy; Kf;fpa ,lj;ijg; ngWfpd;wJ. Efu;Tf;fhfTk; ghy;>
rhu;e;j cw;gj;jpfisj; jahupg;gjw;fhfTk; jukhd ghiyg;
gad;gLj;JtJ Kf;fpakhdJ.

ghypd; juj;ijr; Nrhjpg;gjw;fhf ntt;NtW Nrhjidfs;
elhj;jg;gLk;.

a. ghypd; nfhOg;gpd; msitr; Nrhjpj;jy; (Nfu;gu; Kiw)

Nfhl;ghL : gRg;ghypd; nfhOg;Gr; rjtPjj;ijj; Jzptjw;F ntt;NtW

gFg;gha;T Kwifs; cs;sdntdpDk;> ~Nfu;gu;| KiwNa
gutyhfg; gad;gLj;jg;gLfpd;wJ.

~Nfu;gu;| Kiw vd;gJ ikaePf;f tpir %yk; ghypypUe;J
nfhOg;ig Ntwhf;Ffpd;w Xu; fdkhd (Volumetric) Kiw
ahFk;. ikaePf;f tpir %yk;> nfhOg;G my;yhj ghukhd
jpz;kg; nghUs;fspypUe;J ,Nyrhd jpz;kg; nghUs;fs;
Ntwhf;fg;gLk;. ghypd; nfhOg;Gr; rpW Nfhsq;fisr; #o
mikAk; Gujj;jpdhyhd rt;T> ry;g+upf; mkpyk; Nru;g;gjhy;
fiuf;fg;gLk;. Viky; mw;fNfhy; Nru;g;gjhy; ghypd; cs;s
Vida jpzkg; nghUs;fspypUe;J nfhOg;ig Ntwhf;FtJ
,yFthf;fg;gLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² gRg;ghy; - Vwj;jho 500 ml

² Fohapfs; (1ml kw;Wk; ghy; Fohap (milk pipette)$ 10'94 ml &

² gpa+w;Nwhkhdp
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² Kfit

² ikaePf;fp ̂Centrifuge&

² ntg;gkhdp

² ePu;j;njhl;b  ^Water bath& (65 + 20C)

² mstp %bAk; %bia epWj;Jtjw;Fupa MzpAk;. (Lock key&
² Nfu;gu; ry;G+upf;fkpyk; ^H

2
SO

4
& ^270C ntg;gepiyapy; mlu;j;jp

1.807 – 1.812 g/ml at 270C, epwkw;w) 10 ml
² Viky; mw;fNfhy; 1 ml
² Fohap

² Fohap epug;gp (Pipette filler) 1 my;yJ 2

nra;Kiw:

 ghy; khjpupia ed;F fyf;fp> 200C tiu Fspu;j;Jf.

 Kjypy; Nfu;gu; ry;g+upf;fkpyk; (90-91%) 10 kpy;ypyPw;wiu Fohnahd;wpd;

%yk; gpa+w;NwhkhdpapDs; ,Lf. (gpAw;NwhkhdpapdJ fOj;Jg; gFjpapy;

njhLifailahjthW ,Ljy; Ntz;Lk;.)

 Fspu;j;jpa ghy; khjpupapd; 10 kpy;ypyPw;wiuf; Fohapd; %yk; gpa+w;Nwhkhdpapd;

fz;zhb clypd; topNa Nru;f;Ff. (gpAw;Nwhkhdpapd; fOj;Jg; gFjpapy;

njhLifAwhjthW ,Uj;jy; Ntz;Lk;.)

 Fohapnahd;wpd; %yk; xU kpy;ypyPw;wu; (1ml) Viky; mw;fNfhiy

gpa+w;NwhkhdpapYk; Nru;f;Ff.

 gpa+w;Nwhkhdpapd; wg;gu; milg;ghid (Rubber Stopper) mjw;Fupa Mzpapd;

(Lock key) JizAld; gpA+w;NwhkhdpapDs; GFj;Jf.

ghy; mlq;fpAs;s

Fohap

Nfu;gu; ry;g+upf; mkpyk;

mlq;fpAs;s Fohap

Viky; mw;fNfhy;

mlq;fpAs;s

Fohap

gpAw;Nwhkhdp

ikaePf;fp

ePu;j;njhl;b ^65  2 0C)
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 gpa+w;NwhkhdpapDs; cs;stw;iw ed;whff; fyf;Ff. (fzprkhd msT

ntg;gk; gpwg;gpf;fg;gLkhjyhy; ftdkhff; fyf;Fjy; Ntz;Lk;.) ,jd;NghJ

ntz;zpwg;gFjp vQ;RjyhfhJ.

 gpa+w;Nwhkhdpapd; milg;ghd fPo;Nehf;fp ,Uf;FkhW mjid ikaePf;fpapDs;

epWj;Jf. ghy; khjpup mlq;fpAs;s gpa+w;Nwhkhdpia Nehf;fpathW vjpu;g;Gwj;Nj

kw;WnkhU ghy; khjpupiaf;nfhz;l gpa+w;Nwhkhdpnahd;wpid epWj;Jf.

 ikaePf;fpapd; %bia ,Lf.

 epkplj;Jf;F 1100 ̂ rpm& Row;rpfs; vDk; Ntfj;jpy; 4 epkplq;fs; ikaePf;fpia

,af;Ff.

 ikaePf;fpa gpd;du; 650 C ntg;gepiyapYs;s nte;ePu;j;njhl;bapy;  3 - 5

epkpl Neuk;> gpa+w;Nwhkhdpia mjd; %b fPo;Nehf;fp ,Uf;FkhW itf;Ff.

 gpa+w;Nwhkhdpia epiyf;Fj;jhf itj;J> Njitnadpd; %bia lock key
,d; JizAld; Nky;Nehf;fp mkj;jp> Ntwhfpa nfhOg;Gg; gilapd; gpiw

AUit ,opTg; ngWkhdj;jpw;F (0) nrg;gQ;nra;J> thrpg;igg; ngWf.

KbG

gpa+w;NwhkhdpapdJ mstpilapd; JizAld;> nghd;dpwkhf NtwhfpAs;s

nfhOg;igr; rjtPjj;jpy; ngWf.

tpNrl Fwpg;Gf;fs;:

 ,uz;L gpa+w;Nwhkhdpfs; Maj;jg;gLj;jpg; gad;gLj;Jtjd; %yk; nfhOg;Gr;

rjtPjj;ij NkYk; jpUj;jkhf msf;f KbtNjhL ikaePf;fpiag; gad;gLj;J

tJk; ,yFthFk;.

 gpAw;Nwhkhdp thrpg;igg; ngWtjw;fhfg; nghd;dpwj;jpy; fhl;lg;gLk; gilapd;

fPo; tpspk;G ~0| (G+r;rpa) milahsj;jpy; ,Uj;jy; Ntz;Lk;. (lock key %yk;)

 N`u;gu; ry;g+upf;fkpyj;ij gpAw;Nwhkhdpapy; ,Lk;NghJ fOj;Jg; gFjpapy;

njhLifAwhjthW mDg;Gf.

 ghy; N`u;gu; ry;g+upf;fkpyk;> Viky; mw;fNfhy; Mfpatw;iwg; gpA+w;Nwhkhdpapy;

Nru;f;Fk;NghJ mjd; fOj;jpy; glf;$lhJ. gpA+w;Nwhkhdpapd; fOj;jpy; gl;lhy;

milg;ghd; (Stopper) vupe;JNghf ,lKz;L.

 N`u;gu; ry;gpa+upf;fkpyk;> Viky; mw;fNfhy; Mfpatw;iwg; ghYld; fyf;Fk;

NghJ gpa+w;Nwhkhdpapd; %bia ed;F ,Wf;fkhf;fpf; nfhs;s Ntz;Lk;.

 N`u;gu; ry;gpA+upf;fkpyk;> Viky; mw;fNfhy; Mfpadtw;iw ,Lk;NghJ

gpa+w;Nwhkhdp ntg;gNkWk;. vdNt> xU Jzpj;Jz;bdhy; gpbj;J Nky; fPohfg;

Gul;Lf.

 nrwpe;j H
2
SO

4 
 ,id mstpLk;NghJ Pipette filler  ,idg; gad;gLj;Jf.

 ikaePf;fpf; fUtpapDs; gpa+w;Nwhkhdpia itf;Fk;NghJ ikaePf;fpapDs;

cs;s epWj;jpfs; epuk;GkhW gpAw;Nwhkhdpfs; itf;fg;gLtjpy;iynadpd;

fUtpiar; rkdpiyg;gLj;Jtjw;fhfg; ghy; nfhz;l gpA+w;Nwhkhdp itf;fg;gLk;

,lj;Jf;F vjpuhf cs;s ,lj;jpy; ePu; epug;gg;gl;l kw;nwhU gpA+w;Nwhkhdpia

itf;Ff. (ikaePf;fp rkdpiyahf ,Ug;gJ mtrpakhFk;. ,y;iyNay;

ika ePf;fpg; nghwp Nrjkila ,lKz;L.)

 gad;gLj;Jk; %b> Rj;jkhfTk; cyu;thfTk;> ntbg;Gf;fs; ,d;wpAk; ,Uj;jy;

Ntz;Lk;.
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b. jd;dPu;g;ig mstply;

Nfhl;ghL : ghd;khdpapy; gad;gLk; Nfhl;ghL> Mf;fpkpbRf;

Nfhl;ghl;il mbg;gilahff; nfhz;lJ. ,f;Nfhl;ghl;bd;gb
jpz;k nkhd;W jputnkhd;wpy; kpjf;Fk;NghJ mj;jpz;kj;jpd;
epiwf;Fr; rkkhd msT jputk; ntspNaWk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² gRg;ghy; - Vwj;jho 1 l

² ,yf;Nwhkhdp (ghy;khdp)

² msTr;rhb  ^500 ml&

² ntg;gkhdp

nra;Kiw:

             ² Rj;jkhd cyu;e;j msTr;rhbapy; 2.5 cm msT fPohf ,Uf;FkhW

gRk;ghiy epug;gpf;nfhs;f.

² ghypd; ntg;gepiyia msf;Ff.

 ghiyf; nfhz;Ls;s msTr;rhbapy; ghd;khdpia nkJthf ,Lf.

(ghd;khdp ePupy; mkpohJ kpjf;Fk;)

 ghd;khdpapy; msTNfhblg;gl;Ls;s gFjp ghy; Nkw;gug;Gld;

njhLifAWk; ,lj;jpd; thrpg;igf; fz; kl;lj;jpy; ngWf. jd;dPu;g;Gg;

ngWkhdj;ijf; fzpf;Ff.

 ,e;jg; ngWkhdk; ghypd; jd;dPu;g;Gg; ngWkhdk; MFk;.

KbG

ePq;fs; ngw;w thrpg;igg; gpd;tUk; ghd;khdp thrpg;GfSld; xg;gpl;L ghypd;
juj;ijj; Jzpf.

1.028 - 1.032 rhjhuz ghy;

1.028 ,Yk; FiwthdJ - ePu; Nru;f;fg;gl;l ghy;

1.033 - 1.037 Mil ePf;fpa ghy;

  ghy;khdp
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tpNrl Fwpg;Gf;fs;:

² ghd;khdpia ePupy; mkpo;j;Jk;NghJ mjd; mb> rhbapd; mbapy; gLjyhfhJ.
² ghd;khdpapd; thrpg;igg; ngWtjw;F Kd;du; 500 ml msTr; rhbapy; ePiu

miuthrpasT tiu epug;gp ghd;khdpia kpjf;ftpLf. mg;NghJ mjd;
thrpg;G “0” Mff; fhzg;glNtz;Lk;.

 ghypd; jd;dPu;g;igr; Nrhjpf;Fk;NghJ jpUj;jf; fhuzp (Correction Factor)
gw;wpf; ftdj;jpw; nfhs;s Ntz;Lk;.

 ghiy 400C tiu ntg;gNkw;wp 200C tiu Fspur;nra;J> jd;dPu;g;ig
msg;gjw;fhfg; gad;Lj;Jtjhapd;> jpUj;jf; fhuzpfisg; gad;gLj;JtJ
mtrpakd;W. ghd;khdp 200C ,y; msTNfhblg;gl;Ls;sikNa mjw;fhd

fhuzkhFk;.

L = A + Correction factor A = ghd;khdp thrpg;G

c. mkpyj;jd;ikia mstply;

  Nfhl;ghL

 ghypd; mkpyj;jd;ik ,uz;L topfspy; Vw;glyhk;. ghypd; mlq;fpAs;s

fhgdPnuhl;irl;L. kw;Wk; nghRNgw;Wf;fs; fhuzkhf Vw;gLk; ,ay;ghd

mkpyj;jd;ikAk; Ez;zq;fpj; njhopw;ghL fhuzkhf cw;gj;jpahFk;

,yw;wpf;fkpyk; fhuzkhf Vw;gLk; mkpyj;jd;ikANk mitahFk;. ,q;F

Ez;zq;fpj; njhopw;ghL fhuzkhfj; Njhd;Wk; ,yw;wpf;fkpyr; rjtPjk;

epakpg;G %yk; msf;fg;gLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² gRg;ghy; - Vwj;jho 500 ml

² 9 ml Fohap

² $k;Gf;FLit - 2  (250 ml)

² mstp ^50 ml&

² gpNdhj;jypd;

² 0.1M Nrhbak; Ijnuhl;irl;L

² Gdy;

² ntz;zpwg; NghrpyPd; jl;L my;yJ ntz;zpwf; fhfpjk;

L

1 000
jd;dPu;g;G = 1 +

 ntg;gepiy (0C)            17       18       19       20       21       22       23        24

 jpUj;jy; fhuzp -0.007   -0.005    -0.003    0.000   +0.003   + 0.005  +0.008  +0.011
Correction factor
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nra;Kiw:

             ² ed;F fyf;fg;gl;l gRg;ghypd; 9 ml  ,id Fohapapd; %ykhff;
$k;Gf;FLitapy; Nru;f;f.

 me;jg; ghy; khjpupAld; 1 ml gpNdhj;jypd; fhl;biar; Nru;f;f.(10 Jsp)

 gpd;du; Gdypd; cjtpAld; tspf;Fkpopfs; Njhd;whjthW 0.1M Nrhbak;
Ijnuhl;irl;Lf; fiuriy mstpapy; epug;gpf;nfhs;f.

 gpd;du; Nghrpypd; jl;bd; kPJs;s $k;Gf; FLitapDs; cs;s ghy;
khjpupAld; Nrhbak; Ijnuhl;irl;Lf; fiuriy nkJthfr; Nru;f;f.

 Nrhbak; Ijnuhl;irl;ilr; Nru;f;Fk;NghJ ghy; khjpupia nkJthff;
FYf;Ff.(Shake)

 ,Wjpapy; ghy; KOtJk; rPuhd ,sQ;rptg;G epwkhf khWk; re;ju;g;gj;jpd;
NghJ mstpapd; thrpg;igg; ngw;Wf;nfhs;f.

 epwj;ij xg;gpLtjw;fhf rpwpjsT ghiy kw;iwa $k;Gf;FLitapy;
,l;L mUNf itj;Jf;nfhs;f.

thrpg;Gfisg; ngWjy;

nrythfpa 0.1M Nrhbak; Nrhjidapd; ,Wjpapy; mstpapy;

Ijnuhl;irl;bd; msT ngwg;gLk; thrpg;G

fzpj;jy;

mkpyj;jd;ik

M - Nrhbak; Ijnuhl;irl;bd; %yu;j;jpwd; (0.1)

1V -  ghy; khjpupapd; fdtsT = 9 ml

2V -  nrythFk; 0.1 M Nrhbak; Ijnuhl;irl;Lf; fiury; msT

,yw;wpf;fkpyj;jpd; %y; jpzpT 90

KbG

ghy; khjpupapd; mkpyj;jd;ikf;Nfw;g> mg;ghy; khjpupapd; juk; gw;wpf; fUj;Jj;

njuptpf;Ff.

0.01 - 0.18% - rhjhuz gRk;ghy;

< 0.21% - ghr;ru;Kiwg; gpuNahfj;ijr; rfpf;ff;$ba ghy;

> 0.21% - ghr;ru;Kiwg; gpuNahj;jpd;NghJ ghy; jpiuAk;

2 20.1 V 90 100 V
  

9 1000 10

  




=

M x V
2
 x ,yw;wpf;fkpyj;jpd; %y; jpzpT x 100

V
1  

x 100
=
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tpNrl Fwpg;Gf;fs;:

² mstpapDs; Nrhbak; Ijnuhl;irl;il ,Lk; re;ju;g;gj;jpy; tspf;Fkpopfs;
nry;Ykhapd; epakpg;igr; nra;a Kd;gjhf mtw;iw mfw;wpf; nfhs;f.

 rupahf mstpapd; gpbiaj; jpwe;J NaOH  ,idg; ghy; khjpupAld; Nru;f;f.
 NaOH Nru;f;fg;gLk;NghJ ghy; khjpupia ed;F fyf;fTk;
 ghy; khjpupapy; epwkhw;wk; Vw;glj; njhlq;Fk;NghJ Jspj;Jspahf NaOH

,id mstpapd; %ykhfr; Nru;f;fTk;.

d. nfhOg;G my;yhj jpz;kg; gjhu;j;jq;fisj; (SNF) Jzpjy;

Nfhl;ghL : ghypd; nfhOg;Gj; jtpu;e;j kPjpahf cs;s gFjp> nfhOg;G

my;yhj gFjp vdg;gLk;. ,g;gFjpapy; ,yw;NwhR> NfrPd;>

Whey Protein> fdpaq;fs; Mfpad mlq;fpapUf;Fk;.

nra;Kiw:
             ² ghypd; juj;ijr; Nrhjpf;Fk; gupNrhjidfspy; Nkw;nfhs;sg;gl;l

nfhOg;Gr; rjtPjj;ijj; Jzpjy;> jd;dPu;g;igj; Jzpjy; Mfpa ,uz;L

nraw;ghLfspd;NghJ ngwg;gl;l juTfis ,jw;nfdg; gad;gLj;Jf.

 me;jj; juTfisg; gpd;tUk; #j;jpuj;jpy; gpujpaPLnra;J ghypYs;s

nfhOg;gy;yhj jpz;kg; gjhu;j;jq;fspd; msitj; jPu;khdpf;f.

fzpj;jy;  (ISI Formula)

 nfhOg;gy;yhj jpz;kg; gjhu;j;jq;fspd; msT (SNF) } 0.25L + 0.22F + 0.72

L     = jpUj;jg;gl;l ghd;khdp thrpg;G (corrected lactometer reading)

F = nfhOg;Gr; rjtPjk;

0.72 = khwpyp

KbG

ghy; khjpupapdJ nfhOg;G my;yhj jpz;kg; nghUs; msTg;gb mg;ghy;khjpupapd;

juk; njhlu;ghff; fUj;Jj; njuptpf;Ff.

 czTfshf Ml;Bkpah Nehg;gpypahf;fis tsu;j;J kPd;FQ;RfSf;F czt

tpNrl Fwpg;Gf;fs;:

² Kd;ida nraw;ghLfspy; ngwg;gl;l thrpg;Gfisr; #j;jpuj;jpy; gpujpapl;L

nfhOg;G my;yhj jpz;kg; gjhu;j;jq;fspd; msitj; Jzpayhk;. ,y;iyNay;

,e;jr; nraw;ghl;bd;NghJ 15.4 (1)> 15.4 (2) nraw;ghLfisAk; kPs elj;jp

thrpg;Gfisg; ngw;Wf; fzpj;jy;fisr; nra;Jnfhs;syhk;.
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 nfhOg;gy;yhj jpz;kg; gjhu;j;jq;fspd; msitg; gpd;tUkhW fzpf;fyhk;.

                          TS - F = SNF

TS  =  nkhj;jj; jpz;kg; gjhu;j;jq;fspd; msT

F  =  nfhOg;Gr; rjtPjk;

SNF  =  nfhOg;gy;yhj jpz;kg; gjhu;j;jq;fspd; msT

e. nkhj;jj; jpz;kg; gjhu;j;j (TS) msitj; Jzpjy;

Nfhl;ghL : ghypy; mlq;fpAs;s ePu; KOtJk; ntspawpa gpd;du;

kPjpahf cs;s gFjpNa nkhj;jj; jpz;kg; nghUs; vdg;gL
fpd;wJ. ,k;kPjpapy;> nfhOg;G> Gujk;> fdpaq;fs;> ,yw;NwhR
Mfpad mlq;fpapUf;Fk;.

i. epiwawp Kiw

Njitahd cgfuzq;fSk; nghUl;fSk;

² gRg;ghy; 1l
² NghrpNyd; Glf;Fif

juhR (0.1 mg tiu msg;gjw;Nfw;w) (Aalytical  balance)

² fdyLg;G  ^102  2 0C&

² cyu;j;jp

² 35 - 40 0C ntg;gepiyapy; cs;s ePu;j;njhl;b

nra;Kiw:
             ² gRk;ghy; FspNuw;wpapy; itf;fg;gl;bUg;gpd; miw ntg;gepiyia

miltjw;fhff; FspNuw;wpapypUe;J ntspNa vLj;Jr; rpwpJ Neuk;

itf;fTk;.

 nfhOg;G Ntwhfp fhzg;gl;lhy; ghiy ed;F fyf;fpf; nfhs;f.

 gRk;ghiy cyu;j;Jtjw;Fg; gad;gLj;Jk; Glf;FifiaAk; mjd;

%biaAk; ed;F fOtpr; Rj;jk; nra;J fdyLg;gpy; Fiwe;j gl;rk;

xU kzp Neuk; itj;J cyu;j;jpf; nfhs;f.

 cyu;j;jg;gl;l Glf;Fifia cyu;j;jpapy; Fiwe;j gl;rk; 30 epkplk;

FsputpLf.

 cyu;j;jpa ntw;Wg; Glf;ifapdJk; %bapdJk; jpzpit xU

jrkjhdj;Jf;F epWj;jpf; nfhs;f. (m
1
)

 miwntg;gepiyia mile;j ghypy; 2.5g ,idg; Glf;Fifapy;

epWj;njLf;Ff. (m
2
)

 ghy;khjpupiag; Glf;Fifapy; rPuhfg; gug;gpf;nfhs;f.

 ghy;khjpupiaf; nfhz;l Glf;Fifapd; %bia ePf;fp> ePu;j; njhl;bapy;

30 epkplk; itf;fTk;.
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 nte;ePu;j; njhl;bapypUe;J mfw;wpa ghy; khjpupia 100  1 0C

ntg;gepiyapy; ,uz;L kzp Neuk; fdyLg;gpy; cyu;j;jpf;nfhs;f.

(%bia mfw;wp)

 fdyLg;gpypUe;J mfw;wpa ghy; khjpup nfhz;l Glf;Fifia miw

ntg;gepiyapy; cyu;j;jpapDs; itj;J MwtpLf.

 Fspu;r;rpaile;j khjpupapd; epiwia mse;J nfhs;f.

 ,t;thW xU kzp Neu ,ilntspfspy; khwh epiw ngwg;gLk; tiu

cyu;j;jpf; nfhs;f.

 khjpupapd; khwhepiwiaf; Fwpj;Jf;nfhs;f -  (m
3
)

fzpj;jy; :

 nfhOg;gw;w jpz;kg; gjhu;j;jq;fspd; msT (epiw / epiw)

1m - %bAld; $ba ntWk; Glf;Fifapd; epiw

2m - cyu;j;Jtjw;F Kd;du; ghy; khjpupAld; $ba Glf;Fifapd; epiw

(%bAld;)

3m - cyu;j;jpa gpd;du; ghy; khjpup nfhz;l Glf;Fifapd; epiw (%bAld;)

ii) fzpj;jy; Kiw (Calculation method - Richmond’s formula)

nra;Kiw:

             ² Nkw;gb gupNrhjidfspd;NghJ ngwg;gl;l ghd;khdp thrpg;G> nfhOg;Gr;

rjtPjk; Mfpatw;wpidr; #j;jpuj;jpy; gpujpapLf.

nkhj;jj; jpz;kg; gjhu;j;jq;fspd; msT = (0.25G + 1.2F + 0.14)

   G     =  ghd;khdp thrpg;G (jd;dPu;g;G)

F = ghypYs;s nfhOg;gpd; rjtPjk;

    0.14 = khwpyp

KbG

ghd;khjpupapd; nkhj;jj; jpz;k mlf;f mstpd;gb> ghy; khjpupapd; juk;

njhlu;ghff; fUj;Jj; njuptpf;Ff.

tpNrl Fwpg;Gf;fs;:

² ghypd; khjpupiag; ngWtjw;F Kd;du; nfhOg;gpidg; ghy; KOtJk; guk;gr;

nra;tjw;nfd ed;F fyf;fpf;nfhs;s Ntz;Lk;.

 nte;ePu;j; njhl;bapy; Glf;Fifia rkdpiyahf itf;f Ntz;Lk;.

 khjpupiaf; fdyLg;gpy; itj;J ntg;gepiy 0100 C ia mile;j gpd;dNu

Neuj;ij mstpl Muk;gpj;jy; Ntz;Lk;.

m
3
-m

1

      =             x 100
m

2
-m

1
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,iwr;rpapd; juj;ijr; Nrhjpj;jy;

Nju;r;rp kl;lk; : 8.3

nra;thu;.

ghlNtisfs; : 01

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² Gj;jk; Gjpa ,iwr;rpapdJk ehl;gl;l ,iwr;rpapdJk;;

,ay;Gfis xg;gpLjy;.

² jukhd ,iwr;rpia ,dq;fhzy;.

mwpKfk; : caupa juKs;s ,iwr;rp ey;y RitAilaJ. mt;thwhd
,iwr;rpf;fhd Nfs;tpAk; cau;thdJ. jukhd ,iwr;rpia
rhu;gstpy; mjpf Neuk; itj;jpUf;fyhk;. Gjpa ,iwr;rp
ahdJ fsQ;rpag;gLj;jpagpd; Neuk; nry;yr;nry;y gy;NtW
ngsjpf> ,urhad> capupay; fhuzpfspd; nry;thf;Ff;
fhuzkhf gOjilAk;. vdNt> jukhd ,iwr;rpia ,dq;
fhz;gJ Kf;fpakhdJ.

Nfhl;ghL : GyDf;nfl;Lk; ,ay;Gfisg; guprPypg;gjd; %yk; jukhd

,iwr;rpia Ntwhf;fp ,dq;fz;L nfhs;syhk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² Gj;jk; Gjpa Nfhop ,iwr;rp (A)

² FspNuw;wpa Nfhop ,iwr;rp (B)

² fhyhtjpahfpa Nfhop ,iwr;rp (C)

² ngj;jpupf; fpz;zq;fs;

² fj;jpfs;

Kiwapay;:
             ² A, B, C Nfhopapiwr;rp khjpupfis NjhYld; Nru;j;J ePsg;ghlhf

fPw;Wf;fshf ntl;bj;; jdpj;jdpNa ngj;jpupf; fpz;zq;fspy; ,l;L
,uz;L kzp Neuk; tiu miwntg;gepiyapy; itf;Ff.

² gpd;du; ,iwr;rp khjpupfspd; ,ay;Gfis mtjhdpf;Ff.
² ngw;w mtjhdpg;Gf;fisg; gpd;tUtJ Nghd;w Xu; ml;ltizapy;

gjpT nra;f.

  khjpup Njhw;wk;   epwk; ,ioaikg;G    kzk;

         A
     B
     C
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KbG

  ngw;w mtjhdpg;Gfspd;gb> %d;W khjpupfsJk; juk; njhlu;ghf KbG vLf;Ff.

tpNrl Fwpg;Gf;fs;:
² fhy;fs;> neQ;R Mfpa gFjpfspd; njhopw;ghL mjpfkhdjhifahy;

mg;gpuNjrq;fspy; mjpf msT FUjp nry;fpd;wikahy;> NfhopapdJ

clypd; Vida gFjpfSf;Fr; rhu;ghf ,g;gFjpfs; $Ljyhd ,sQ;rptg;G

epwj;ijf; nfhz;lJ.

² cupa juKs;s Nfhop ,iwr;rpapd; ntspj;Njhw;wj;jpy; tpNrlkhd

NtWghLfisf; fhz Kbahj NghjpYk;> gOjile;j ,iwr;rpapy; cs;s

Ez;zq;fpfs; fhuzkhf tOtOg;Gj; jd;ikAilajhff; fhzg;gLk;.

² Gj;jk; Gjpa Nfhop ,iwr;rp khjpupia> tpw;gidf;fhff; Nfhop nfhy;Yk;

,lnkhd;wpypUe;J ngw;Wg; gad;gLj;JtJ ngupJk; nghUj;jkhdJ.

² xUNghJk; ,iwr;rpiar; Ritj;Jg; ghu;j;Jr; Nrhjpj;jyhfhJ vd;gJ

Fwpj;Jf; ftdQ; nrYj;Jf.
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nrhNr[]; jahupg;G

Nju;r;rp kl;lk; : 8.3

nra;thu;.

ghlNtisfs; : 04

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² nrhNr[]; jahupg;gjw;Fj; Njitahd nghUs;fisr; rupahfj;

njupT nra;jy;.

² jahupg;Gr; nrad;Kiwapd; gbKiwfisr; rupahfg; gpd;gw;wp>

nrhNr[]; jahupj;jy;.

mwpKfk; : gd;Kfg;gLj;jg;gl;l Xu; czthfpa nrhNr[]; re;ijapy;
jhuhskhff; fhzg;gLfpd;wJ. ,iwr;rpia miuj;jy;>
mjDld; Ritr;ruf;FfSk; cg;Gk; Nru;j;jy;> rikj;jy;>
Gifa+l;ly;> ciwnahd;wpDs; epug;Gjy;> FspNuw;Wjy;
Mfpatw;iwr; nra;tjd; %yk; nrhNr[]; jahupj;Jf;
nfhs;syhk;.

Nfhl;ghL : nrhNr[]; jahupg;Gf;Fj; Njitahd Kjd;ikahd

%yg;nghUshfpa ,iwr;rpapd; jd;ikiag; ngsjpf kw;Wk;
capupurhadr; nray;fs; %yk; khw;Wjy;> miuj;jy;
~~gpnsd;l;|| nra;jy; (Blend)> ,iwr;rpay;yhj nghUs;fs;
Nru;j;jy;> nghjpAiwnahd;wpy; (Casing) epug;Gjy; Mfpad
nra;ag;gLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² ,iwr;rp Vwj;jho 800g

² Fok;ghf;fp  (Emulsifier) 330g

²  Fok;ghf;fp jahupf;fj; Njitahd nghUs;fs;

- jhtu vz;nza; 4.5%

- gdpf;fl;b 1.5%

-   Nrhah ^Soy isolates& 66%

- ,iwr;rpapypUe;J ngw;w nfhOg;G 27%

² gpizg;ghf;fpfs;  (Binders) 60g

²  gpizg;ghf;fp jahupf;fj; Njitahd nghUs;fs;

- muprp kh  2 gFjp

- ghz; J}s; 2 gFjp

- Nrhsk; kh 1 gFjp

- ghy; kh 1 gFjp
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² gjg;gLj;Jk; cg;G - Curing salt  5g

² rPdp + cg;G 20g

² Rita+l;b 1g

² Ritr;ruf;Ff; fyit 10g

²   Ritr;ruf;Ff; fyit jahupg;gjw;Fj; Njitahd %yg;nghUs;fs;

- miuj;j / J}shf;fpa nts;isg;G+L - 3 gFjp

- kpsFj;J}s; - 2 gFjp

- kpsfha;j;J}s; 1 gFjp

² ciwapDs; nrhNr[]; epug;Gtjw;Nfw;w Xu; cgfuzk;

(,jw;fhff; Nff;F nty;y myq;fupg;Gf;Fg; gad;gLk; cgfuzj;jpdJ

%f;fpd; msit khw;wpg; gad;gLj;jyhk;. (Cake Icing Gun)

² nrNr[]; fyitia epug;Gtjw;fhf ,aw;ifahd/nraw;ifahd

ciw (Casing)

² nfhjpePuhtp gpwg;ghf;fp (Steamer)

² fyf;Fk; nghwp (Mixer) ,iwr;rp> Ritr;ruf;Ffisf; fyg;gjw;F)

² fuz;b/mfg;ig

² KWf;F E}y; (Twine)

² ,iwr;rp miuf;Fk; nghwp (Mincer)

² juhR

Kiwapay;:
             ² Ks; ePf;fpa Rj;jkhd ,iwr;rpj; Jz;lhd;wpidg; ngw;Wr; rpWrpW

Jz;Lfshf ntl;bf; nfhs;f.

² gdpf;fl;bfisr; Nru;j;jthW ,e;j ,iwr;rpj;Jz;Lfis ,iwr;rp
miuf;Fk; nghwpapy; (Mincer) ,l;L miuj;Jf;nfhs;f.
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² ,iwr;rp 570 g I epWj;njLf;Ff.
² ,iwr;rpiaAk; Vida %yg;nghUs;fisAk; fyf;fpg; nghwpapdhy;

ed;F fyf;fpf; nfhs;f.
² nrhNr[]; epug;Gk; cgfuzj;jpdhy; ciwapDs; fyitia epug;gp>

nrhNr[]; cUisfisj; jahupj;Jf;nfhs;f.

² jahupj;j nrhNr[]; cUisfisj; jl;nlhd;wpy; (Tray) itj;J>
nfhjpePuhtp gpwg;ghf;fpapy; ,l;L> 15 epkpl Neuk; nfhjpePuhtpapy;
mtpj;Jf;nfhs;f.

² gpd;du;> Fspur;nra;J nghjpapLf.
² nghjpapl;l nrhNr[]; ,id Mo;FspNuw;wpapy; fsQ;rpag;gLj;Jf.

KbG

  jahupj;j nrhNr[]; ,dJ juj;ij> re;ijapy; tpw;gidf;F itf;fg;gl;Ls;s

  nrhNr[]; cld; xg;gpLf.

tpNrl Fwpg;Gf;fs;:
² ,iwr;rp miuf;Fk; cgfuzk; ,y;iynadpd;> re;ijapypUe;J miuj;j

,iwr;rpiag; ngWjy; Ntz;Lk;.

 miuj;j ,iwr;rpAk; Vida nghUs;fSk; ed;F fyf;fhjtplj;J> Rit

rPuhdjhf ,Uf;f khl;lhJ. vdNt> fyf;fp cgfuzj;jpd; %yk; fyf;fpf;

nfhs;tJ nghUj;jkhdJ.

 tzpf kl;l nrhNr[]; cw;gj;jpapd;NghJ gjg;gLj;jpahf (Curing agents)
iej;jpiul;Lf;fs; kw;Wk; iej;jpNuw;Wf;fisg; gad;gLj;j KbAnkdpDk;>

mit clYf;Fj; jPq;F gaf;f ,lKz;lhjyhy; mtw;Wf;Fg; gjpyhf

rpj;jpupf;fkpyk; (Citric acid)> mRf;Nfhgpf;fkpyk; (Ascorbic acid)> Nrhbak;
rpj;jpNuw;W (Sodium citrate) Nghd;wtw;iwg; gad;gLj;jp ,iwr;rpiag;

gjg;gLj;jpf; (Curing) nfhs;syhk;.
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 ,iwr;rpf; fyitia epug;Gtjw;Nfw;w cgfuznkhd;W ,y;yhjtplj;J>

Nff;F nty;y myq;fupg;G (Cake Icing)cgfuzj;jpd; gPr;R %f;iff; FWf;fhf

ntl;b> Jthuj;jpd; tpl;lj;ij mjpfupj;J> epug;Gk; cgfuzkhfg;

gad;gLj;jyhk;. (,bag;gk; gpopAk; cgfuzj;ijAk; gad;gLj;jyhk;.)

 cg;Gr; Nru;f;Fk;NghJ cg;Gf; fiury; jahupj;J ,Ltjhy; ,iwr;rpapy;

cs;s Gujk; cg;gpy; fiutjhy; ,J gpizg;Gf; fhuzpahfj; njhopw;gLk;.

 %yg;nghUs;fisf; fyf;Fk; NtisapYk; ,iwr;rpia miuf;Fk;

NtisapYk; ntg;gepiy cau;tijf; fl;Lg;gLj;j Ntz;Lk;. ,jw;fhfg;

gdpePu; my;yJ gdpf;fl;b gad;gLj;jg;gLk;.

 jahupj;j nrNr[]; cUisfis mtpg;gjw;fhf mtw;iw ePu;g;ghj;jpu

nkhd;wpy; ,l;L> nfhjpf;Fk; tiu ntg;gNkw;wyhk;. my;yJ nfhjpePuhtpapy;

mtpj;Jf; nfhs;syhk;.

 tzpfkl;l nrhNr[]; cw;gj;jpapd;NghJ mtpf;f Kd;du; Gifa+l;lg;gLk;.

,jd;%yk; RitiaAk; kzj;ijAk; Nkk;gLj;jyhk;.

 nghJthf> kpf ed;whfj; jahupf;fg;gl;l nrhNr[]; cUisnahd;wpd;

cl;Gw ntg;gepiy 750 C Mf ,Uj;jy; Ntz;Lk;. ,r;re;ju;g;gj;jpy; ntspg;Gw

ntg;gepiy 800 C ,jid ntg;g ,iz (Thermo couple) %yk; Nrhjpf;fyhk;.
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Gw> mf ,ay;Gfs; %yk; Kl;ilfspd; juj;ijr; Nrhjpj;jy;

Nju;r;rp kl;lk; : 8.4

nra;thu;.

ghlNtisfs; : 04

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² epiwf;Nfw;g Kl;ilfis tifg;gLj;jy;

² Kl;ilfspd; tbtr; Rl;biaf; fzpj;jy;

² Gj;jk;Gjpa Kl;ilfisj; njupTnra;jy;

² Kl;ilapd; ntz;fU> kQ;rl;fU> XL Mfpatw;wpd;

rjtPjj;ijf; fzpj;jy;

² mf> Gw ,ay;Gfspd; %yk; jukhd Kl;ilfisj; njupT

nra;jy;

² \N`h| Rl;b %yk; Kl;ilapd; juj;ijj; Jzpjy;

mwpKfk; : mf> Gw  ,ay;Gfisf; nfhz;L Kl;ilapd; juj;ijj;
Jzpayhk;. Kl;ilfspd; Gwj;Njhw;wkhdJ Efu;Nthupd;
Nfs;tp kPJ ngupJk; jhf;fk; tpistpf;Fk;. militg;gjw;F
kl;Lkd;wp tpw;gid nra;tjw;fhfTk; nghUj;jkhd
Kl;ilfisj; njupT nra;Ak;NghJ mtw;wpd; juk;
Kf;fpaj;Jtk; ngWk;.

Nfhl;ghL : Gj;jk; Gjpa Kl;ilnahd;wpd; fhw;wpilntsp Gwf;fzpf;fj;

jf;f msTf;Fr; rpwpajhFk;. fhyg;Nghf;fpy; Kl;il cl;Gw
kw;Wk; ntspg;Gw Xl;L nkd;rt;Tfs; ,UGwkhfTk;
js;sg;gLtjhy; fhw;wpilntspapd; gUkd; gbg;gbahf
mjpfupf;Fk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² Kl;il 10

² fz;lypd; cgfuzk;

² ngj;jpupf; fpz;zk; 09

² epiwia msf;Fk; cgfuzk; (juhR)

² ePu;g; ghj;jpuk;

² ngd;rpy;

² nts;is epwj;jhs;

² Ntzpau; ,Lf;fp

² fz;zhbj; jl;L

² \Nfhskhdp
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(a) epiwg;gb Kl;ilfis tifg;gLj;jy;

nra;Kiw:

      ² ntt;NtW epiw> tbtq;fisAila ehd;F Kl;ilfisj; njupTnra;f.

     mk;Kl;ilfis A, B, C, D vdr; Rl;bapLf.

 mk;Kl;ilfspd; epiwiaj; jdpj;jdpNa epWj;Jf; Fwpj;Jf;nfhs;f.

 fPNoAs;s tifg;gLj;jYf;Nfw;g Kl;ilfspd; epiwf;fika Kl;ilfis

tifg;gLj;Jf.

juk;   Kl;ilapd; epiw (g)

kpfg;ngupa 60

ngupa 53 - 59

eLj;ju 45 - 52

rpwpa 38 - 44

%yk;: SLS 959 : 1992

 mjw;fikaj; jukhd Kl;ilfisj; njupT nra;J Ntwhf;Ff.

(b) Kl;ilapd; Gw ,ay;Gfisr; Nrhjpj;jy;

 NkNy (a) ,y; A, B, C, D  vdg; ngauplg;gl;l Kl;ilfspd; Rj;jk; ,ioaikg;G>

ntbg;G> gOJ Nghd;w Gw ,ay;Gfisr; Nrhjpj;Jf; fPNo fhl;bAs;sthW

ml;ltizapy; Fwpj;Jf;nfhs;f.

fz;lypd; cgfuzk; N`h khdp
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 tbtr;Rl;biaf; fzpj;jy;

Gw ,ay;Gfs;  A     B     C     D

Rj;jk;

,ioaikg;G

ntbg;G> gOJ

tbtr; Rl;b (%)

Xl;bd; jd;ik

 A, B, C, D Kl;ilfspd; tbtr;Rl;biag; gpd;tUk; rkd;ghl;bidg; gad;gLj;jpf;

fzpf;Ff.

Kl;ilapd; tbtr;Rl;b 100 
Kl;ilapd; mfyk;

Kl;ilapd; ePsk;

 fzpj;jwpe;j tbtr; Rl;bg; ngWkhdq;fis Nkw;gb ml;ltizapy; gjpT

nra;f.

(c) Kl;ilapd; mf ,ay;Gfisr; Nrhjpj;jy;
 fz;lypd; cgfuzj;jpd; %yk;

 NkNy A, B, C, D vd ngauplg;gl;l vy;yh Kl;ilfisAk; fz;lypd;

cgfuzj;jpd; %yk; gupNrhjpf;fTk;.

 Kl;ilfspd; Xl;bYk; cs;NsAk; mtjhdpg;Gf;fisj; jdpj;jdpahf

Fwpj;Jf; nfhs;sTk;.

 NkNy A, B, C, D Mfpa Kl;ilfis cilj;J ehd;F ngj;jpupf; fpz;zq;fspy;

jdpj;jdpahf ,Lf.

 Kl;ilapd; ntz;fU> kQ;rl; fU Mfpatw;iw mtjhdpj;J (Nkw;gb

ml;ltizapy; Fwpj;Jf;nfhs;f.

    mf ,ay;Gfs;   A     B     C     D

ntz; fUtpd; jd;ik

kQ;rl; fUtpd; jd;ik

(d) gioa> Gjpa Kl;ilfis ,dq;fhzy;
 ehd;F Kl;ilfis vLf;fTk;. mtw;wpd; epiwia mse;J nfhs;sTk;.

 ePu; nfhz;l ghj;jpuj;jpy; ehd;F Kl;ilfisAk; ,l;L mtjhdpf;fTk;.

ePupy; kpjf;Fk; Kl;ilfisAk; ePupy; mkpOk; Kl;ilfisAk; Ntwhf;fpf;

nfhs;f.

 mjw;fika gioa> Gjpa Kl;ilfis ,dq;fz;Lnfhs;f.
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(e) Kl;ilg; ghfq;fspd; tpfpjhruj;ijf; fzpj;jy;.

 xU Kl;ilapd; epiwia epWj;Jf; Fwpj;Jf;nfhs;f.

 Kl;ilapd; Xuplj;jpy; kl;Lk; Jisapl;L kQ;rl; fU> ntz; fU Mfpatw;iw

jdpj;jdpNa ngj;jpupf; fpz;zq;fspy; ,l;Lf; nfhs;f.

 Kl;ilNahl;il gpwpnjhU ngj;jupf;fpz;zj;jpy; ,Lf. ,jd;NghJ Kl;ilapy;

Xuplj;jpy; JisapLk;NghJ mfw;wg;gl;l Kl;ilNahl;Lj; Jz;ilAk; ,Lf.

 ,jd;gpd; kQ;rl; fU> ntz; fU> Kl;ilNahL Mfpatw;iwj; jdpj;jdpahf

epWj;Jf;nfhs;f.

 ,Wjpapy; kQ;rl; fU> ntz; fU> Kl;ilNahL Mfpatw;wpd; epiwfis

KO Kl;ilapd; epiwf;Fr; rhu;ghfr; rjtPjj;jpy; fzpf;Ff.

fzpj;jy;

kQ;rl;fUr; rjtPjk; }  kQ;rl; fUtpd; epiw « 100

            Kl;ilapd; epiw

ntz;fUr; rjtPjk; } nts;isf; fUtpd; epiw « 100

Kl;ilapd; epiw

Kl;ilNahl;Lr; rjtPjk; } Kl;ilNahl;bd; epiw  « 100

    Kl;ilapd; epiw

 Nkw;gb ngWkhdq;fisr; rhjhuz Kl;ilapdJ ghfq;fspd; tpfpjhrhug;

ngWkhdq;fSld; xg;gpLf.

(f) Kl;ilapd; my;Gkpd; Rl;biaf; fzpj;jy;

 Kl;ilia cij;J> fz;zhbj;jl;nlhd;wpd; kPJ ,Lf.

 Nfhskhdpiag; gad;gLj;jp> kQ;rl;fUTf;F fpl;lajhf jbg;ghd my;Gkpd;

,dJ cauj;ij (H) mse;Jnfhs;f.

 jbg;ghd my;Gkpd; guk;gpAs;s gpuNjrj;jy; myfj;ijAk; (L) mse;Jnfsh;f.

L

           nky;ypa my;Gkpd;    jbg;ghd my;Gkpd;
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(g) |N`h| ngWkhdk; %yk; Kl;ilapd; juj;ijj; Jzpjy;

² Kl;ilapd; epiwia mse;jwpf. (wg)

² Kl;ilNahl;il cilj;J cs;sPl;ilj; jl;ilahd xU fz;zhbj;

jl;by; ,Lf.

² Nfhskhdpiag; gad;gLj;jp> kQ;rl; fUTf;F mz;ikapy;

ntz;fUtpd; cauj;ij mse;J nfhs;f.

² gpd;tUk; rkd;ghl;ilg; gad;gLj;jp ~N`h| Rl;biaf; fzpf;Ff.

HV = 100 + log
10

(h-1.7w0.37+7.6)

h - ntz;fUtpd; cauk; w - Kl;ilapd; epiw

² mjw;fika Kl;ilapd; juj;ijj; Jzpf.

N`h Rl;b  juk;

AA >72

A 71-60

B 59-50

KbG

gad;gLj;jpa Kl;ilfspd; juj;ijj; Jzpf.

tpNrl Fwpg;Gf;fs;:

² fz;lypd; Nrhjidia ,Ul;liwnahd;wpDs;Ns elj;Jjy; Ntz;Lk;. ,Ul;liw

,y;iyNay; fhl;Nghl; ngl;bnahd;wpid ,Ul;liwNghd;W mikj;Jg;

gad;gLj;jyhk;.

 ehl;gl;l Kl;ilfisAk; Gjpa Kl;ilfisAk; ePu;g;ghj;jpuj;jpy; ,Lk;NghJ>

ehl;gl;l Kl;ilfspd; fhw;wpilntsp ngupjhifahy; mit ePupy; kpjf;Fk;.

Gjpa Kl;ilfspd; fhw;wpilntsp rpwpajhifapy; mit rhu;gstpy; ePupy;

mkpOk;.

 nghJthf xU Kl;ilapd; epiw 56 g MFk;. ,yq;ifapy; ngUk;ghyhd

re;ju;g;gq;fspy; epiwg;gbad;wp> msTg;gbNa (Size) Kl;ilfs; tifg;gLj;jg;

gLk;.

 gad;gLj;Jk; Kl;il khjpupapy;> mjpf vz;zpf;if Kl;ilfis cs;slf;fpg;

gupNrhjidia elj;Jtjd; %yk; ngWNgWfspd; nrk;ikia mjpfupj;Jf;

nfhs;syhk;.

 Kl;ilapd; epiwia mse;jwpe;j gpd;du;> \N`h| Rl;bia ml;ltizapd;

JizAld; ,yFthff; fz;lwpayhk;.
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nra;Kiwr; nraw;ghL 40

Kl;ilj;J}s; (Egg Powder) jahupj;jy;

Nju;r;rp kl;lk; : 8.4

nra;thu;.

ghlNtisfs; : 04

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² rupahd gbKiwfisg; gpd;gw;wp Kl;ilj;J}s; jahupj;jy;.

² me;je;jg; gbKiwapd;NghJ rupahd njhopDl;g cj;jpfisg;

gpd;gw;Wjy;.

mwpKfk; : Kl;iliag; Gj;jk; Gjpa epiyapy; ePz;lfhyk;
itj;jpUg;gJ rhj;jpakw;w xd;whFk;. NkYk;> Kl;ilapd;
ePulf;fk; cau;thdjhifahy; czT cw;gj;jpapd;NghJ
nryT mjpfupf;Fk;. vdNt Kl;iliaj; J}s; tbtpy;
jahupj;Jg; gad;gLj;JtJ nghUj;jkhdjhFk;.

NkYk; Kl;iliaj; J}s; tbtpy; jahupg;gjhy;> ePz;lfhyk;
fsQ;rpag;gLj;jp itf;f KbtNjhL> er;Rj;jd;ikf;F
cs;shfhjthW ntt;NtW czT cw;gj;jpfs; (cjhuzk;:
Nff;F> tpRf;Nfhj;J> gyfhuq;fs;> tpyq;Fj;jPd;) jahupg;
gjw;Fg; gad;gLj;jyhk;.

Nfhl;ghL : <u cyu;j;jy; Kiwiag; (Wet drying method) gad;gLj;jpNa
Kl;ilj;J}s; cw;gj;jp nra;ag;gLk;. <u ntg;gj;jpy; mtpj;j
Kl;ilia (ntz;fUTk; kQ;rl;fUTk;) fdyLg;gpy;
kpjkhd ntg;gepiyapy; cyu;j;Jtjd; %yk; Kl;ilj;J}s;
cw;gj;jp nra;ayhk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

²  Kl;il 2 - 3

² fdyLg;G - Kl;il cyu;j;Jtjw;F

² fdyLg;Gj; jl;L

² nte;ePu;j;njhl;b/nfhjpePuhtp gpwg;ghf;fp

² fyf;fp / Kl;il mbg;ghd; (Blender/ Beater)

² mupjl;L

² mfg;ig/fuz;b

² thA mLg;G

² miuf;Fk; nghwp (Grinder)
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Kiwapay;:
             ² Kl;ilfis cilj;Jg; ghj;jpunkhd;wpy; ,Lf. ,uz;L epkpl Neuk;

tiu mbf;Ff. (Beat)
² 70 0C ntg;gepiyapy; cs;s nte;ePu;j; njhl;bapy;/nfhjpePuhtp

gpwg;ghf;fpapy; itj;J> Kl;ilia mtpf;Ff. mtpf;Fk; Ntisapy;
Kl;iliaf; fuz;bahy; rpW rpW Jz;Lfshfg; gpupf;Ff.

² 57 0C - 63 0C  ntg;gepiyAs;s> cyu;j;Jtjw;Nfw;w fdyLg;nghd;wpy;
rpy kzp Neuk; tiu cyu;j;Jf. ,jw;fhf Mok; Fiwthd xU
jl;ilg; gad;gLj;Jf.

² NghJkhd msT cyu;e;Js;sjhapd;> tpuy; Edpfshy; njhLk;NghJ
xl;Lk; jd;ikNah ,OgLk; jd;ikNah ,d;wp> J}shf khWjy;
Ntz;Lk;.

² gpd;du; miug;ghdpy; (Grinder) ,l;Lj; J}shf;fp> mupjl;bdhy; mupj;Jf;
nfhs;f.

² fz;zhbg; Nghj;jypy; / nghypj;jPd; ciwapy; fhw;wpWf;fkhf milj;J
Kj;jpiuapLf.

² FspNuw;wpapy; fsQ;rpag;gLj;Jf.

KbG

jahupj;j Kl;ilj;J}spd; ,ay;Gfis> re;ijapy; tpw;gidf;F itf;fg;gl;Ls;s

Kl;ilj; J}Sld; xg;gpLf.

tpNrl Fwpg;Gf;fs;:
² Kl;ilj;J}s; cw;gj;jp nra;tjw;fhg; gad;gLj;Jk; Kl;ilfs; Gj;jk;Gjpaitah

vdr; Nrhjpj;Jg; gad;gLj;Jf. ,jw;fhf> Kl;ilfis  jlitf;F xd;whf

cilj;J jdpNa xU jl;by; ,l;Lr; Nrhjpf;Ff.

 Kl;ilg; ghfq;fis mtpg;gjw;fhff; Fwpj;j ntg;gepiyiag; gad;gLj;Jt

jhy; kpifahf mtpj;jiyj; jtpu;j;Jf;nfhs;syhk;.

 rupahf cyu;j;jhjtplj;J mupjl;bdhy; mupj;jypYk;> ePz;l fhyj;jpw;Fk;

itj;jpUj;jypYk; gpur;rpidfs; Vw;gl ,lKz;L.
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nra;Kiwr; nraw;ghL 41

Nju;r;rp kl;lk; : 9.1

nra;thu;.

ghlNtisfs; : 04

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² czT gOjilaf; fhuzkhFk; ngsjpf> ,urhad>

capupay; fhuzpfis ,dq;fzy;.

² gOjile;j czTfis mtjhdpj;Jg; gOjila VJthd

fhuzpfis ,dq;fzy;.

² gOjile;j czT> gOjilahj czT Mfpatw;iw

NtWgLj;jp ,dq;fzy;.

mwpKfk; : czthdJ Efu;tpw;Fg; nghUj;jkw;w epiyia miltNj

czT gOjiljy; vdg;gLfpd;wJ. gOjile;j czit

,dq;fhz;gjw;fhf> ngsjpf> ,urhad> capupay;

Kiwfisf; ifahsyhk;.

Nfhl;ghL : czT gOjiltjhy; cztpd; ngsjpfj; jd;ik NtWgL

tNjhL> #ow; fhuzpfs; Ez;zq;fp tsu;r;rpf;Fr; rhjfkhf

miktjd; tpisthf> czT kPJ Ez;zq;fpfs; njhopw;

gLtjhy; cztpd; ,urhad> capupay; ,ay;GfSk; khw;w

kilAk;.

(a) ngsjpf ,ay;Gfis mtjhdpj;jy;

Njitahd cgfuzq;fSk; nghUl;fSk;:

² iftpy;iy (Hand lens)

² fj;jp

² ntl;L gyif

² gpd;tUk; czTg;gl;baypy; mlq;fpAs;stw;Ws; gOjilahj>

gOjile;j xt;nthU khjpup tPjk;

gOjile;j czit ,dq;fhzy;
(ngsjpf/ ,urhad / capupay; KiwfSf;fika)
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,y    czTtif khjpup 1 khjpup  2

01 goq;fs; (kh/thio) eRq;fpa> cuha;Tfs; njspthd Nkw;gug;Gf;
Vw;gl;l nfhz;l ed;F gOj;j

02 goq;fs; (gg;ghrp) nkd;dOfy;> G+Q;rzk; Neha;fs; mw;w
gpbj;j

03 fha;fwpfs; (ful;) nkd;dOfy; nfhz;l Neha;fs; mw;w

04 fha;fwpfs; (fj;jup/ ghfy;)  GOf;fs; nfhz;l Neha;fs; gPilfs; mw;w

05 fha;fwpfs;/goq;fs; ntbj;j Njhy; nfhz;l ghjpg;G Vw;glhj rPuhd
^jf;fhsp/fg;gy; thio&   fha;/gok; Nkw;gug;Gs;s

06 ghz;/gdp]; (Jz;L) gOjile;j> G+Q;rzk; mNj ehspy; jahupj;j
gpbj;j

07 gRk;ghy; jpiue;j> xU ehs; md;iwa jpdk; fhiyapy;;
fopj;j ngw;w FspNuw;wg;gl;l ghy;

08 vz;nza;apy; nghupj;j ghz;ly; kzk; nfhz;l mz;ikapy; nghupf;fg;gl;l
czT(KWf;F Nghd;w) igf;nfw;W czT khjpup

09 ,iwr;rp/ kPd; gOjile;j> Ju;kzk; gOjilahj FspNuw;wpa
nfhz;l kPd;> ,iwr;rp  ,iwr;rp/ kPd;

10 muprp FUzy; mlq;fpa KOikahd kzpfs;
gioa mhprp nfhz;l Rj;jkhd mhprp

11 jhdpaq;fs;> vz;nza;  fy;> kzy; cs;s Rj;jkhd
tpj;Jf;fs; (Fuf;fd;/ mRj;jkhd
vs;S)

12 Kl;il XL ntbj;j> gOjile;j Gjpa> njspthd XLs;s

13 Nahfl; fhyhtjpj; jpfjp 2 -3 jahupj;J 1-2 thuq;fSf;F
thuq;fs; fope;j ,ilg;gl;l

14 NrhW (Xu; mfg;ig) Kd;ida jpdk;; gfy;  ,d;W fhiy rikj;j
rikj;j

15 mg;gps; goj;Jz;Lfs; gupfupg;Gr; nra;ahj vYkpr;rk;gor; rhW jltg;gl;l

(,ay;ghd)
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nra;Kiw:

             ² njupTnra;j khjpupfspd; Gw> mf ,ay;Gfis mtjhdpj;J gpd;tUk;

ml;ltizapw; Nghd;W juTfisg; gjpT nra;f.

 cztpd;  khjpup                   mtjhdpg;G

 ngau;   epwk;         ,ioaikg;G    kzk;      gpw

Gw   mf    Gw   mf     Gw   mf     Gw   mf

       khk;gok;   gOjile;j

    gOjilahj

 gg;ghrpg;  gOjile;j

 gok;     gOjilahj

² Nkw;gb goq;fis> ntl;Lk; gyif kPJ itj;J> ftdkhf ntl;b>

cl;Gwj;ij mtjhdpf;Ff.

(b) ,urhad ,ay;Gfis mtjhdpj;jy;

Njitahd cgfuzq;fSk; nghUl;fSk;

²  pH  khdp
² gpwpl;R khdp (Brixmeter / Refractometer)
² pH ngWkhdk; 4> 7> 11 fiury;;fs;
² fha;r;rp tbj;j ePu;

² fOtw; Nghj;jy;

² jpRf; flhjrp

² rpwpa Kfitfs;

² msf;FQ; rhb ^100 ml&
² cuYk; cyf;ifAk;

² ngsjpf ,ay;Gfis mtjhdpg;gjw;fhfg; gad;gLj;jpa czT tiffs;

  mlq;fpAs;s ml;ltizapypUe;J njupTnra;j xU gok;> fha;fwp> ghy;>

  Nahfl; (gOjilahj> gOjile;j khjpupfs;)

nra;Kiw:

             ² fpilj;j mtjhdpg;Gf;fisg; gpd;tUkhW ml;ltizapy; gjpT nra;f.

 cztpd;      khjpup         mtjhdpg;G

  ngau;        Brix nghWkhdk;       pH nghWkhdk;

khk;gok; gOjile;j

gOjilahj

gg;ghrpg; gOjile;j

gok; gOjilahj

² gpwpl;R (Brix) khdp> pH khdp Mfpatw;iwg; gad;gLj;j Kd;du;; msitj;

jpUj;jk; nra;Jf;nfhs;s Ntz;Lk;.

² kuf;fwpfs;> goq;fs; Mfpatw;wpd; khjpupia KOikahfg; gpujpepjpj;Jtg;

gLj;jg;gLk; tifapy;> cuypy; ,l;L ,bj;J my;yJ blend nra;J

jahupj;J pH ngWkhdk;/gpwpl;Rg; nghWkhdk; fhz;gjw;Fg; gad;gLj;Jf.
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² gpwpl;Rg; ngWkhdk;> pH ngWkhdk; Mfpad Nrhjpf;fg; ghy;> Nahfl;

Mfpatw;iw ed;F fyf;fpa gpd;dh; ngwg;gl;l jput tb khjpupfisg;

gad;gLj;Jf.

(c) capupay; ,ay;Gfis mtjhdpj;jy;

Njitahd cgfuzq;fSk; nghUl;fSk;:

² EZf;Ffhl;b

² cUg;ngUf;Fk; tpy;iy (iftpy;iy)

² ntl;Lk; gyif

² fj;jp

² fpuhk; epwg;nghUs;

² tOf;fpAk;> %bj;Jz;Lk;

² rpwpa Kfitfs;  ^25 ml&
² gok;> fha;fwp

² ghz; / gzpR> NrhW

nra;Kiw:

            ² njupTnra;j khjpupfspd; Gwj;Njhw;wk;> mfj;Njhw;wk; Mfpatw;iw  ntWk;

fhz;zhy; mtjhdpj;Jj; juTfisf; Fwpj;Jf;nfhs;f.

cjhuzk; : gg;ghrp - gOjile;j ,lj;jpy; fUepwg; nghl;Lfs; cs;sd.

² mLj;J me;j khjpupia iftpy;iyahy; mtjhdpj;J ,ay;Gfisf;

Fwpj;Jf;nfhs;f.

cjhuzk; : ghz; - iftpy;iyapdhy; mtjhdpj;j NghJ fUepw

tpj;jpf;fyd;fs; fhzg;gl;ld.

² Kbtpy; khjpupapd; gOjile;j ghfq;fspd; rpwpa msTfisg; ngw;W

rpwpa Kfhitapy; ,l;L fa;r;rptbj;j ePu; Nru;j;Jf; fyf;fp mjpy; xU

Jspia fhz;zhb tOf;fpapy; vLj;J %bj;Jz;bdhy; %b EZf;Ff;

fhl;bapy; mtjhdpf;Ff.

² Nkw;gb mtjhdpg;Gf;fspd; gpd;dh; xt;nthU tOf;fpapYk; fpuhk;

rhaj;Jsp ,l;L epw%l;b EZf;Ffhl;bapd; fPo; mtjhdpj;Jg; gjpT

nra;Jnfhs;f.

² mtjhdpg;Gf;fisg; gpd;tUkhW ml;ltizg;gLj;Jf.

cztpd;     khjpup                   mtjhdpg;G

 ngau;                            ntWq;fz;zhy;    iftpy;iyapdhy;   EZf;Ff;fhl;bapdhy;

Gw      mf    Gw       mf

      khk;gok; gOjile;j

gOjilahj

 ghz;;/ gOjile;j

 NrhW gOjilahj
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KbG

jug;gl;Ls;s czT khjpupfspd; ngsjpf> ,urhad> capupay; ,ay;Gfis

mtjhdpj;J> gOjile;j czitAk; gOjilahj czitAk; NtWgLj;jp

,dq;fz;L nfhs;f.

tpNrl Fwpg;Gf;fs;:

 gq;fR tpj;jpfs; clypy; GFtJ Mgj;jhdjhifapy;> gq;fR tsu;e;Js;s

czTg; nghUs;fis Kfj;jpd; mUNf nfhz;L nry;tijj; jtpu;f;Ff.

 gpwpl;Rkhdpapd; mupak;> pH khdpapd; kpd;tha; Mfpatw;iwf; fOTtjw;fhf

vg;NghJk; fha;r;rptbj;j ePiuNa gad;gLj;Jf.

² fha;fwpfs;> gotiffspd; mf ,ay;Gfis mtjhdpg;gjw;fhf mtw;iwf;

fj;jpahy; ntl;Ljy; Ntz;Lk;.

 Nkw;gb khjpupfSf;Fg; gjpyhf ,yFtpy; fpilf;ff;$ba khjpupfisAk;

gad;gLj;jyhk;. vdpDk; mk;khjpupfs; ngsjpf> ,uhrhad> capupay;

fhuzpfshy; Vw;gl;l khw;wq;fis mtjhdpf;ff; $bahdthfTk; vy;yh

tifahd czTj; njhFjpfisg; gpujpepjpj;Jtg;gLj;JtdthfTk; ,Uf;f

Ntz;Lk;.

 gOjile;j czTfis xUNghJk; Ritj;Jg;ghu;j;jy; MfhJ.

 tOf;fpfis fpuhk; epw%l;bapd; %yk; rhaKl;ba gpd;dh; njspthfg;

gw;wPupaf; fyq;fis mtjhdpf;fyhk;.

 goq;fspd; kPJ ,sk; rptg;Gepwkhff; fhl;rpaspf;Fk; me;jpuf;NdhR(Anthracnose)

gq;fR tpj;jpfis mtjhdpg;gjw;F mg;gokhjpupfs; kPJ fhzg;gLk; fUk;

nghl;Lfs; rw;W ehl;gl;;ljhf ,Uf;f Ntz;Lk; vd;gij tpsf;Ff.

 g+r;rpj;jhf;fj;Jf;Fupa Flk;gpg; gUtq;fis mtjhdpg;gjw;fhff; fha;fwpfs;>

goq;fis ntl;b mtjhdpj;jy; Ntz;Lk;.

 Njitnadpd; czT gOjilAk; NghJ Njhd;Wk; RahjPd nfhOg;g

kpyq;fspd; mstpy; Vw;gLk; khw;wq;fis 0.1N NaOH fiurYld; epakpg;G

nra;J mwpe;Jf;nfhs;syhk;. (,;J fl;;lhakhdJ my;y)
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nra;Kiwr; nraw;ghL 42

Nju;r;rp kl;lk; : 9.1
nra;thu;.
ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:
² fdyLg;gpy; cyu;j;Jk; KiwiaAk; nrq;fPo; <uypg;G

khdpiaAk; gad;gLj;jp cztpy; mlq;fpAs;s <uypg;Gr;

rjtPjj;ijj; Jzpjy;.

² ePu;r; nraw;wpwd; khdpiag; gad;gLj;jp cztpy; mlq;fpAs;s

ePupd; nraw;wpwidj; Jzpjy;.

mwpKfk; : ePupd; nraw;wpwd; mjhtJ rkdpiyahd rhuPug;gjdhdJ>
<uypg;Gf;F czu;jd;ikiaf; fhl;Lk; cw;gj;jpfspdJ
juj;jpd; kPJ nry;thf;Fr; nrYj;Jk; gpujhd fhuzp MFk;.

Nfhl;ghL : cztpy; mlq;fpAs;s ePupd; msT cau;thdjhapd;

mt;Tztpy; Ez;zq;fpfspd; tsu;r;rpailAk; mghak;
cau;thdJ. mjd; tpisthf cztpd; MAl;fhyk; Fiw
tilAk;. cztpd; ePu;r; nraw;wpwd; xU Fwpj;j kl;lk;
tiu Fiwtjhy; Ez;zq;fpj; njhopw;ghL ,opthFk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² fdyLg;G (Oven)

² ePu;r; nraw;wpwd; khdp (Water activity meter)

² cyu;j;jp

² Glf;FifAk; %bAk;

² rhtzk;

² rpwpa cuYk; cyf;ifAk; (Motar and pestle)

² Rj;jkhd gUj;jpg; gQ;R

² NfhJik kh / muprpkh tpRf;Nfhj;Jk;; ghZk;

² juhR (Analytical balance)

ePu;r; nraw;wpwd; khdp

cztpy; mlq;fpAs;s <uypg;G msitAk; ePupd;
nraw;wpwidAk; msj;jy;
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nra;Kiw:

(a) cztpy; mlq;fpAs;s <uypg;gpd; msitj; Jzpjy;

   i. fdyLg;gpy; cyu;j;Jk; Kiw %yk; (Oven drying method)

 %bAld; $ba Glf;Fifia ed;F fOtpf; nfhs;f.

 Glf;FifAk; %biaAk; Ntwhf;fp itj;J 100 0C  ntg;gepiyapy;
xU kzpj;jpahyk; tiu cyu;j;jpf; nfhs;f. (Glf;Fif jpwe;j epiyapy;
,Uj;jy; Ntz;Lk;.)

 cyu;j;jpa Glf;FifiaAk; %biaAk; gad;gLj;Jk; tiu cyu;j;jpapy;
,l;L itf;f.

 <uypg;gpd; msitj; Jzptjw;Fg; nghUj;jkhd cyu;e;j tpj;J
tifnahd;iwj;; njupTnra;f. (muprp / gaW)

 Rj;jkhd cuypy; muprp/ghrpg;gaW kzpfs; rpwpjsit (10 g) ,l;L
cyf;ifahy; ed;F ,bj;Jj; J}shf;fpf; nfhs;f. (khthFk; tiu
my;yJ J}shFk; tiu)

 Rj;jkhf;fg;gl;l ntw;Wg; Glf;Fifapd; jpzpit mse;Jnfhs;f. (m
1
)

 ,bj;j muprp / gaW 5 g ,id epWj;njLf;f.
 khjpupAld; $ba Glf;Fifapd; jpzpit mse;J nfhs;f. (m

2
)

 epiw mwpag;gl;l khjpup nfhz;l Glf;Fifapd; %bia mfw;Wf.
 fdyLg;gpy; fjit %b Nghwiziar; nraw;gLj;Jf.
 fdyLg;G 105 0C tiu #lhfpaJk; khjpupia mjDs; itj;J 5 kzp

Neuk; cyu;j;Jf.
 cyu;j;jpiaf; fdyLg;gpw;F mz;ikapy; itj;J mjd; %biar; rw;Wj;

js;Stjd; %yk; jpwf;ff;$ba tpjkhf itj;Jf;nfhs;f.
 fdyLg;igj; jpwe;J rhtzj;jpd; %yk; Glf;Fifia %b

NghwizapypUe;J ntspNa vLj;Jf; FspUk;tiu cyu;j;jpapy; ,l;L
itf;f.

 Fspu;e ;j gpd;du; khjpupAld; $ba Glf;Fifapd; jpzpit
epWj;Jf;nfhs;f.

 kPz;Lk; ,ad;w msT tpiuthff; fdyLg;gpy; itj;J cyu;j;Jf.
 ,t;thW miu kzp Neu ,ilntspapy; kPz;Lk; kPz;Lk; epWj;jp khwh

epiw ngwg;gLk; tiu cyu;j;jpf; nfhs;f.
 khwhepiw nfhz;l khjpupAld; $ba Glf;Fifapd; jpzpit mse;J

Fwpj;Jf; nfhs;f. (m
3
)

fzpj;jy;

m
1
 - ntw;Wg; Glf;Fifapd; jpzpT

m
2
 - cyu;j;j Kd;du; khjpupAld; $ba Glf;Fifapd; jpzpT

m
3
 - cyu;j;jpa gpd;du; khjpupAld; $ba Glf;Fifapd; jpzpT

   <uypg;gpd; rjtPjk; } czT khjpupapy; Vw;gl;l epiwf; FiwT « 100

  khjpupapd; <u epiw

<uypg;gpd; rjtPjk; } 
2 3

2 1

( )
100

( )

m m

m m





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(b) ePu;r; nraw;wpwd; khdp %yk; (Water activity meter) ePu;r; nraw;wpwid

  msj;jy;

 czT khjpupapd; ePu;r; nraw;wpwid msg;gjw;F> miukzp Neuj;jpw;F

Kd;du; cgfuzj;ij ,af;Ff.
 <uypg;Gr; rjtPjj;ij msg;gjw;fhfr; nra;jJ Nghd;Nw> muprp/ghrpg;gaW

khjpupia miuj;Jf; nfhs;f.
 cgfuzj;jpy; cs;s rpwpa ,yhr;rp (Drawer) Nghd;w gFjpiaj;

jpwf;Ff.
 mjd; kj;jpapy; cs;s rpwpa jl;il vLj;J> mjd; ghjpasT epuk;Gk;

tiu khjpupia ,Lf.
 khjpupia cs;Ns nrYj;jp> ,yhr;rp Nghd;w gFjpapy; cs;s rpwpa

ifg;gpbf; Fkpioj; (knob) jpUfp> jhspLf. (lock)

 mg;NghJ cgfuzj;jpy; a
w 

= 0 vdg; gjpthFk;.

 gbg;gbahf ePu;r; nraw;wpwd; ngWkhdk; ^a
w
&  mjpfupf;Fk;.

 Fwpj;j ngWkhdj;ij mile;j gpd;du; cgfuzj;jpy; cs;s kpd;Fkpo;
mize;J xspu;e;jthW xypAk; ntspg;gLk;.

 mr;re;ju;g;gj;jpy; cgfuzj;jpy; fhl;lg;gLk; thrpg;G mt;TzT khjpupapd;
ePu;r; nraw;wpwd; ngWkhdk; MFk;.

KbG
jug;gl;Ls;s czT khjpupfspd; <uypg;G msitAk; ePu;r; nraw;wpidAk; KbT

nra;f.

tpNrl Fwpg;Gf;fs;:

² czT khjpupiaj; jahupf;Fk;NghJ
cuypy; czTg;nghUis ,l;L cyf;ifahy; miuf;Fk;NghJ cuha;tpd;

fhuzkhf ntg;gepiy mjpfupf;fyhk;. ,jd; fhuzkhf khjpupapypUe;J ePupog;G

eilngWtjdhy; ntg;gepiy mjpfupg;G Vw;glhjthW muprpia / ghrpg;gaiw

miuj;Jf; nfhs;tJ mtrpakhFk;.

 miuj;j muprp/ghrpg;gaW khjpupiag; Glf;Fifapy; cs;s mbg;gFjpAld;

khj;jpuk; njhLifAWkhW ,Ljy; Ntz;Lk;.

 fdyLg;gpy; cyu;j;Jk;NghJ
 czT ePiu cwpQ;rpf; nfhs;tjidNah my;yJ cztpypUe;J ePu;

ntspNaWtijNah jtpu;g;gjw;F czTg;nghUs; maw;#oYld;

njhlu;Gwj;jf;f fhy msit ,aYkhdtiu Fiwj;Jf;nfhs;s Ntz;Lk;.

 ntWk; Glf;Fifapd; Muk;g epiw %bAld; vLf;fg;gl;lhy; gpd;du;

epWf;fg;gLk; midj;Jr; re;ju;g;gq;fspYk; %bAlNdNa Glf;Fifapd;

epiw ngwg;gl Ntz;Lk;.

 105 0C ntg;gepiyapy; cs;s fdyLg;gpy; khjpupia itg;gJ fbdkhf

miktjdhYk; fdyLg;igj;; jpwe;J %Lk;NghJ rf;jp ,og;G Vw;gLtjdhYk;

khjpupiaf; fdyLg;gpy; itj;j gpd;dNu fdyLg;igr; nraw;gLj;j Ntz;Lk;.

vdpDk;> fdyLg;igr; nraw;gLj;jp mjd; ntg;gepiy 1050C ia mile;j

gpd;dNu 5 kzp Neu fhy msT fzpf;fg;gl Ntz;Lk;.
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 Nghwizf;F mz;ikapy; epiwia mstpLk; cgfuzj;ij itg;gijj;

jtpu;j;Jf;nfhs;f. khjpupapd; epiwia mstpLtjw;F cyu;j;jpapy;

itf;fg;gl;l epiyapNyNa epiw mstpLk; cgfuzj;Jf;F mz;ikapy;

nfhz;Lnry;f.

 ePu;r; nraw;wpwd;khdpiag; gad;gLj;Jk;NghJ
 ,e;j cgfuzk; mjpf ngWkjp nfhz;ljhifahy; rupahf> ftdkhff;

ifahSkhW khztu;fSf;F mwpTWj;Jf.
 rupahd thrpg;igg; ngWtjw;F ,jd; jl;by; miug; gq;fpw;F khjpupia

epug;gpf; nfhs;f.
 khjpupia cs;Ns itj;j gpd;du; ,yhr;rp Nghd;w gFjpapy; cs;s

F k pi o j ; j pUf p lock nra;J nfhs;f.
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nra;Kiwr; nraw;ghL 43

fha;fwpfis gpshd;rpq; nra;jYk; cyu;j;JjYk;

Nju;r;rp kl;lk; : 9.2
nra;thu;.
ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:
² cyu;j;Jtjw;Fg; nghUj;jkhd fha;fwpfisj; njupTnra;jy;.

² rupahd gbKiwfis mDrupj;J> fha;fwpfis gpshd;rpq;

nra;jy;.

² juepakq;fspw;fika fha;fwpfis ePufw;wp> cau;jukhd

ePufw;wpa fha;fwpfis cw;gj;jp nra;jy;.

² Reconstitution tpfpjk; %yk; ePfuw;wy; epiyia ,dq;fhzy;.

mwpKfk; : fha;fwp ew;fhg;Gf;fhfg; gutyhff; ifahsg;gLk; xU
ew;fhg;G Kiw cyu;j;jy; MFk;. czT ew;fhg;Gf;fhd
xU Kw;gupfupg;ghf gpshd;rpq; nra;jiyf; Fwpg;gplyhk;.
fha;fwpfis cyu;j;jpa gpd;du;>  Reconstitution  tpfpjj;ijj;
Jzptjhy; ePfuw;wypd; epiyikia ,dq;fhzyhk;.

Nfhl;ghL : czTg; nghUs;fis cyu;j;Jk;NghJ mtw;wpd; Nkw;

gFjpapy; cs;s ePu; Mtpahfpr; nry;tjhy; cs;Ns cs;s
ePu; cztpd; Nkw;gFjpia mile;J Mtpahfpr; nry;Yk;.
mg;NghJ cztpd; ePu;r; nraw;wpwd; FiwtilAk;.
,t;thwhd cztpd; ePu;r; nraw;wpwd; FiwtiltjhYk;
nehjpaj; njhopw;ghL ,opthtjdhYk; czT ew;fhg;Gg;

ngWk;. NkYk; ~gpshQ;rpq;| %yk; cztpd; Nkw;gug;gpy;

cs;s Ez;zq;fpfs; fl;Lg;gLj;jg;gLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² fha;fwp tiffs; rpy (ful;> ghfy;> fj;jup> rhk;gy; thiof;fha;

Nghd;wit) - 100 g
² fiwapy;yh cUf;Ff; fj;jp

² ntl;Lg;gyif

² gpshj;jpf;F Ngrpd;

² juhR

² ePuhtp gpwg;ghf;fp (Steamer)
² vupthA mLg;G

² ePufw;wp cgfuzk; (Dehydrator)
² FbePu; - 2 l
² rpj;jpupf; mkpyk;  1g
² kfdPrpak; xl;irl;L 0.5% fiury;

² Nrhbak; nkw;whigry;igw;W (SMS) 0.1 % fiury;
² fiwapy; cUf;Fj; jl;Lf;fs; (Trays)
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nra;Kiw:

(a)  gpd;tUk; gha;r;rw;Nfhl;Lg; glj;jpd; gbKiwfspd;gb nraw;gLj;Jf.

Gj;jk; Gjpa fha;fwp


njupT nra;jy;> jug;gLj;Jjy;


  fOTjy;


2200 ppm FNshupd; fiurypy; xU epkplk; mkpo;j;jp itj;jy;


Rj;jkhd Fb ePupdhy; fOTjy;


Njhy; rPTjy;> tpj;Jf;fis ePf;Fjy; (Njitnadpd;)


Jz;Lfshf;Fjy;
(2-3 kpy;yp kPw;wu; msTila Jz;Lfshf my;yJ rpwpa Fw;wpfshf


fgpy epwkhFk; fha;fwpfshapd; 0.1rjtPj rpj;jpupf; mkpyf; fiurypy; 2-3

epkplq;fs; ,l;L itj;jy;


Rj;jkhd FbePupdhy; fOTjy;


gpshd;rpq; nra;jy; - nfhjpePuhtp
(nfhjpePuhtpapy; gpshd;rpq; nra;tjw;F 1 -2 epkplk; nrythFk;> fha;fwpfspd;
tif> Jz;Lfspd; jbg;G> nfhjpePuhtp gpwg;ghf;fpapy; (Steamer) ,lg;gl;Ls;s

tpjk; kw;Wk; msT Mfpatw;Wf;F mika Neuk; NtWgLk;)


my;yJ nte;ePupy; (1000C ntg;gepiyapy; cs;s) rpy epkplq;fs; itj;jpUj;jy;.


Fspu; ePupy; mkpo;j;Jjy;


0.1% Nrhbak; nkw;whigry;igw;W (SMS)fiurypy; xU epkplk; tiu mkpo;j;jp
itj;jy;


gr;irepwf; fha;fwpfshapd; 0.5% kfdPrpak; xl;irl;L fiurypy; 2 - 3
epkplq;fs; mkpo;j;jp itj;jy; jd; %yk; gr;ir epwk; ghJfhf;fg;gLk;


Rj;jkhd ePupdhy; fOTjy;


ePu; tbatply;


jl;Lf;fspy; mLf;Fjy; (Trays)


ePufw;wy;

(5560 C ntg;gepiyapy; 4 kzpj;jpahyk; my;yJ Njitf;Nfw;g mjdpYk;
$Ljyhd Neuk; cyu;j;Jjy;)


nghjpapLtjw;fhfj; Njitahd msTfspy; mse;njLj;jy;.


nghjpaply;
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(b) Reconstitution  Nrhjid

² cyu;j;jpa fha;fwpapd; 50g ,id epWj;njLf;Ff. (W
d
)

² epWj;njLj;j cyu; fha;fwpia Kfitnahd;wpy; ,l;L (fha;fwpapd;
epiwapd; 10 klq;F epiwahd) ePu; Nru;f;Ff.

² Kfitia %b> nkJthf ntg;gNkw;Wf. (czTg; nghUs;
nkd;ikahFk; tiu) ,jw;F 15 - 45 epkplq;fs; nrythfyhk;.

² Cwtpl;l fha;fwpj; Jz;Lfspd; <uj;ij xw;wpnaLj;j gpd;du;> epiwia
mse;jwpf. (W

r
)

fzpj;jy;

Dehydration tpfpjk; 

W
d

- cyu;j;jpa fha;fwp khjpupapd; epiw

W
r

- Cwitj;j fha;fwp khjpupapd; epiw

cjhuzk;: W
r        

=   60g

W
d         

=   10g

W
d         

= 
     

10     my;yJ   6:1

     W
d     

60

KbG
jug;gl;Ls;s fha;fwp tiffisg; gpshd;rpq; nra;J Reconstitution tpfpjj;ijf;

nfhz;L> ePuw;wy; epiyikia KbT nra;f.

tpNrl Fwpg;Gf;fs;:
² fha;fwpj; Jz;Lfisg; gpshd;rpq;nra;a Kd;du; mjpf Neuk; tspapy;

jpwe;J itg;gjhy; fgpyepwk; Vw;gl ,lKz;L. Mifahy; ePufw;wpa

fha;fwpfspy; epwkhw;wk; Vw;glyhk;.

 gpshd;rpq; nra;Ak;NghJ Fwpj;j ,urhadg; nghUs;fisg; gad;gLj;Jtjhy;

fha;fwpfs; epwkhw;wkiltijj; jtpu;j;Jf; nfhs;syhk;.

 fha;fwpfisj; Njitf;Nfw;gj; Jz;Lfshf;Ftjw;Ff; fiwapy;yh cUf;Ff;

fj;jpiag; gad;gLj;Jf.

 ntl;ba fha;fwpfisg; gpshd;rpq; nra;tjw;fhf> nfhjpePuhtp gpwg;ghf;fpapy;

,l Kd;du; mtw;iw k];ypd; Jzpapy; Rw;wpg; nghjpahf;fpf;nfhs;f.

 ePufw;wypd; Muk;gj;jpy; cau; ntg;gepiyiag; gpuNahfpg;gjhy; ePufw;Wk;

gjhu;j;jj;jpd; ntspg;gFjp jbg;giltNjhL cl;Gwj;jpy; ePufw;wy; rupahf

epfokhl;lJ (Case Hardening )
 ePufw;wy; Muk;gpj;j gpd;du;> jl;by; cs;s fha;fwpj; Jz;Lfisg; Gul;Ljy;

Ntz;Lk;. ,y;iyNay; mit jl;by; xl;bf;nfhs;s ,lKz;L.

 cyu;j;jpa fha;fwpfs; <uypg;ig cwpQ;Rk; Mjyhy; nghUj;jkhd

nfhs;fyd;fspy; (cjhuzk; : nghypGnuhg;gypd; ciwfspy;) nghjpnra;J

itj;jy; Ntz;Lk;.

 rupahf cyu;j;jpa fha;fwpfspy; khj;jpuNk Reconstitution tpfpjk; 6:1 Mf

,Uf;Fk;.
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nra;Kiwr; nraw;ghL 44

Nju;r;rp kl;lk; : 9.2

nra;thu;.

ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² ghy; - rhu;e;j czT ew;fhg;Gf;fhd El;gKiwfis

,dq;fhzy;.

² ghr;ru; Kiw gpuNahfpf;fg;gl;l ghy; cw;gj;jpf;Fk; fpUkpaopf;

fg;gl;l ghy; cw;gj;jpf;Fk; Njitahd nghUj;jkhd %yg;

nghUs;fisj; njupTnra;J ghw;fyitiaj; jahu;g;gLj;jpf;

nfhs;sy;.

² rupahd gbKiwfisf; ifahz;L jukhd ghr;ru; Kiw

gpuNahfpf;fg;gl;l ghYk;> fpUkpaopf;fg;gl;l ghYk; jahupj;jy;.

mwpKfk; : ntg;gr;rf;jpiag; gad;gLj;jp> czT ew;fhg;Gr; nra;Ak;
gpujhdkhd ,uz;L ew;fhg;G Kiwfs;> fpUkpaopj;jYk;
ghr;ru; Kiwg; gpuNahfKk; MFk;. fpUkpaopj;jYf;Fr;
rhu;ghf ghr;ruhf;fj;jpy; Fiwthd ntg;gepiyNa gad;
gLj;jg;gLk;. ghypd; MAl;fhyj;ij mjpfupg;gNj ,jd;

Nehf;fkhFk;.

Nfhl;ghL : fpUkpaopj;jypd;NghJ ntg;gr;rf;jpiag; gad;gLj;jp>

Ez;zq;fpfSk; mtw;wpd; tpj;jpfSk; mopf;fg;gLtNjhL>
ghr;ru;Kiwg; gpuNahfj;jpd;NghJ Ez;zq;fpfs; khj;jpuNk
mopf;fg;gLk;. vdNt> ghr;ru;Kiwg; gpuNahfpf;fg;gl;l czT
fisj; jho; ntg;gepiyapNyNa fsQ;rpag;gLj;jp itj;jy;
Ntz;Lk;. vdpDk; fpUkpaopj;j czTfis %ba epge;jid
fspy; miw ntg;gepiyapy; fsQ;rpag;gLj;jp itf;fyhk;.

a) ghr;ru;g;ghfQ; nra;ag;gl;l ghy; cw;gj;jp nra;jy;

Njitahd cgfuzq;fSk; nghUl;fSk;

² Rj;jkhd ePu; 2 yPw;wu;

² gpshj;jpf;Fg; ghj;jpuq;fs;

² vupthA mLg;G

² msf;Fk;rhb

² Nghj;jy; %b nghUj;Jk; cgfuzk; ^Bottle sealer&

² ntg;gkhdp

² rpwpa tiyf; fz;Zs;s tb (6.4516 cm2 ,y; 100 my;yJ mjpYk;

Nkw;gl;l fz;fs;)

ghy; cw;gj;jpg; nghUl;fs;; jahupj;jy;
(ghr;ru; Kiw gpuNahfpf;fg;gl;l ghy;> fpUkpaopf;fg;gl;l ghy;)
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² epWj;jw; fbfhuk; ^Stop Watch&

² rhtzk; /  ,Lf;fp

² fz;zhbg; Nghj;jy;fSk; cNyhf %bfSk;

² Rj;jkhd Jil Jz;Lfs; - 2

² Gj;jk;Gjpa gRg;ghy; xU yPw;wu; (2 l)

² ghy;kh 200 fpuhk;

² rPdp 300 fpuhk;

² Nfhf;Nfhth J}s; (RitA+l;bahf) 10 fpuhk;

² ntdpyh jputk; (kz %l;bahf) 10 Jspfs;

² mfg;ig (kuj;jhyhd)

² nte;ePu;j; njhl;bahf (Water bath) gad;gLj;Jtjw;Nfw;w fiwapy;

cUf;Fr; NrhRg;gd; (Saucepan) - 1

² k];ypd; Jzpj;Jz;L (12 x 12 cm)

nra;Kiw:

ghr;ru; Kiw gpuNahfpj;j ghy;

      rPdp

     ghy;kh ePu; (nte;ePu;)

Nru;j;Jf; fyf;Fjy;


Nru;j;Jf;fyf;Fjy; (kz%l;b/ntdpyh/nfhf;Nfh J}s;)


 fpUkpaopj;j ghy; ghr;ru;Kiw gpuNahfpf;fg;gl;l ghy;
 
Rj;jkhd Nghj;jy;fspy; epug;Gjy; Rj;jkhd Nghj;jy;fspy; epug;Gjy;
(3.75 cm ntWikahf ,Uf;FkhW) (3.75 cm ntWikahf ,Uf;FkhW)

 
%bia ,Wf;Fjy; %bia ,Wf;Fjy;

 
      fpUkpaopj;jy; 63 0C apy; 30 epkplk; ghr;ru;
121 0C ntg;gepiyapy; 25 epkplk;    Kiwf;F cl;gLj;jy;.

    72 0C apy; 15 nrf;fd;
mKf;ftLfydpDs; itj;jy; 

 Fspuitj;jy;
      Fspuitj;jy; 

    fOTjy;
fOTjy; 

 ngau;r;Rl;baply;
ngau;r;Rl;baply; 

 gha;r;ru;Kiw gpuNahfpf;fg;gl;l
fpUkpaopj;j Rita+l;ba ghy;       Rita+l;ba ghy;

nrhf;fNyw;W> ];Nuhgup> ntdpyh


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² rpwpa tiyf;fz;Zs;s tbapdhy; ghiy tbj;njLf;Ff.

² ghiyr; NrhRg;ghdpy; ,l;L> mLg;gpNyw;wp Rj;jkhd ku mfg;igapdhy;

JohtpathW  60- 650C ntg;gepiyapy; 5 epkpl Neuk; itj;jpUf;Ff.

² ntg;gNkw;wpa ghy; mlq;fpAs;s NrhRg;ghd; (Saucepan)  ,idj; jz;zPu;g;

ghj;jpunkhd;wpDs; ,l;L ghy; 45-500C  tiu Fspu tpLf. ,t;thW
Fspu;j;Jk; NghJ JohTjyhfhJ. NrhRg;ghdpy; cs; ghiy %bitj;jy;

Ntz;Lk;.

² 45-500C  tiu ghy; Fspu;rpaile;j gpd;du; Fiwthd FopTila xU
fuz;biag; gad;gLj;jp> ghypd; kPJ kpjf;Fk; Miliaf; ftdkhf

mg;Gwg;gLj;Jf.

² Mil ePf;fpa ghYld; ntdpyh jputk;> rPdp> nfhf;Nfhthj; J}s;

Mfpatw;iwr; Nru;f;Ff.

² Nkw;gb Nru;khdg; nghUs;fs; Nru;j;j gpd;dh;> Rj;jkhd ku

mfg;igapdhy; fiuj;J> jhkjkpd;wp> nfhjpf;Fk; ePu; mlq;fpAs;s

ghj;jpunkhd;wpDs; itj;J> fpUkpaopf;fg;gl k];ypd; Jzpj;Jz;bidhy;

tbj;njLf;Ff. mjw;fhfr; rpwpa tiyf;fz;Zs;s xU tbiaAk;;

gad;gLj;jyhk;.

² tbj;njLj;j ghw;fyitia> fpUkpaopj;j Nghj;jy;fspy; epug;gp>

fpUkpaopf;fg;gl;l %bfshy; %bf;nfhs;f.

² LTLT - 63 0C apy; 30 epkplk;

HTST - 72 0C apy; 15 nrf;fd; (ntspg;Gwj;Nj 780 - 800 C ,y; 15

nrf;fd; itj;jpUg;gjhy; cl;Gwntg;gepiy 72 0C I milAk;)

² ghr;ruhf;fk; nra;ag;gl;l ghw;Nghj;jy;fis ePu;njhl;bapypUe;J Nghj;jw;

Fwl;bdhy; / Jil Jz;bdhy; gpbj;J mg;Gwg;gLj;jp Fspu;tjw;fhf

cyu;thd Xh; ,lj;jpy; itf;Ff.

² ngau;r;Rl;b ,Lf.

² fOtpa Nghj;jy;fspy; ntspg;Gwj;jpy cs;s ePu; ntspNawp cyu;e;j

gpd;du; 5 - 100 C ntg;gepiyAs;s FspNuw;wpapDs; itf;Ff. ,t;thW

FspNuw;wpa 2-3 thu fhyk; tiu gOjilahJ itj;jpUf;fyhk;.

b) fpUkpaopf;fg;gl;l ghy; cw;gj;jp

Njitahd cgfuzq;fSk; nghUl;fSk;

² Gj;jk; Gjpa gRg;ghy; xU yPw;wu; (1 l  )

² rPdp> nfhf;Nfhthj; J}s; (RitA+l;bahf)

² mfg;ig (kuj;jhyhd)

² mKf;f mLg;G /  mKf;ftLfyd; ̂Autoclave/Pressure cooker&

nra;Kiw:

             ² Gj;jk; Gjpa ghiyg; gpujhd %yg;nghUshff; nfhz;L> ghr;ru; Kiwg;

gpuNahfj;jpd; NghJ gpd;gw;wpa mNj xOq;FKiwiaf; ifahz;L
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Nghj;jy;fspy; ghiy epug;gp %bapl;L ,Wf;fpf;nfhs;f.

² %bapl;l ghw;Nghj;jy;fisf; fpUkpaopg;gjw;fhf mKf;f mLg;ig

my;yJ mKf;ftLfyidg; (Pressure cooker / Autoclave) gad;gLj;Jf.

² ,jw;fhf Kjypy;> mKf;ftLfydpy; mjd; Jisfisf; nfhz;l

jhq;fpapd; cauj;jpDk; Fiwthd cauk; tiuapy; ePu; epug;gp mjd;

kPJ Jisnfhz;l jhq;fpia itj;Jg; ghy; epug;gg;gl;l Nghj;jy;fis

mjd; kPJ epiyf;Fj;jhf epWj;Jf.

² Nghj;jy;fis epiyf;Fjhf epWj;jpa gpd;dh;> mKf;ftLfydpd; %biar;

rupahf ,Wf;fp Mspia KLf;fp ntg;gNkw;Wf.

² rw;W ntg;gNkwpa gpd;dh;> mKf;ftLfydpd; ntspg;gL thy;itj;

jpwe;J cs;Ns tpuptile;j tspia ntspNaw;wp>  1210C  ntg;gepiy

milAk; tiu ntg;gNkw;wp> 10 epkpl Neuk; itj;jpUf;Ff.

² gpd;dh;> tY toq;fiy epWj;jp> mKf;ftLfyd; Fspu;r;rpaila

,lkspf;Ff.

² Fspu;r;rpaile;j mKf;ftLfydpd; ntspg;gLj;J thy;it Kjypy;

jpwe;jjd; gpd;dh;> %biaj; jpwf;Ff.

² Nghj;jy; ,Lf;fpiaNah Rj;jkhd Jzpj;Jz;nlhd;wpidNah gad;gLj;jp

Nghj;jy;fis ntspNa vLj;J> cyu;thd Xh; ,lj;jpy; itj;jpLf./

fsQ;rpag;gLj;Jf.

² Nghj;jy;fis ed;F Mwpa gpd;dh;> Rj;jkhd ePu;> xU yPw;wupy; Nrhbak;

nkw;whigry;Ngw;W  0'5 g Nru;j;Jf; fiuj;Jj;; jahupj;j fiuriyf;

nfhz;L Nghj;jy;fisf; fOtpr; Rj;jkhd xh; ,lj;jpy; itf;Ff/

fsQ;rpag;gLj;Jf.

         ² Nghj;jy;fisf; fpUkpaopj;jy;

² Kjypy; Nghj;jy;fisr; Rj;jkhd ePupy; fOTf

² gpd;dh; 0'1 %  vupNrhlh (NaOH) fiury; 12 kzp Neuk; Nghj;jy;fis

mkpo;j;jp itf;Ff.

² mOf;ffw;wp tifnahd;wpidg; (cjuzk; rtu;fhuk;) gad;gLj;jp

Nghj;jy;fspy; gbj;Js;s vupNrhlh ePq;Fk; tiu fOtp> ,Wjpapy;

Rj;jkhd ePupy; NkYk; ,uz;L jlitfs; fOTf.

² Nghj;jy;fisf; fpUkpaopf;Fk; NghJ> jz;zPupDs; Nghj;jy;fis ,l;L

gbg;gbahf ntg;gNkwr; nra;jy; Ntz;Lk;. ,t;thW nra;tjhy;

Nghj;jy;fis ntbf;fhJ ghJfhf;fyhk;. (Nghj;jy;fisf; FWf;fhf

mLf;Ff.)

² ,t;thwhd fOtpa Nghj;jy;fis> NrhRg;ghd; (Saucepan)  xd;wpy;

fpilahf mLf;fpg; Nghj;jy;fs; mkpOkhW ePu; epug;gp> ntg;gNkw;wp

1000C  ia mile;j gpd;dh; 30 epkpl Neuk; mNj ntg;gepiyapy;

itj;Jf; fpUkpaopj;Jf;nfhs;f.

² mt;thwhff; fpUkpaopj;j Nghj;jy;fis> fpUkpaopf;fg;gl;l Fwl;bdhy;

gpbj;J ePu;j;njhl;bapypUe;J mg;Gwg;gLj;jp Rj;jkhd fpUkpaopf;fg;gl;l

ghj;jpunkhd;wpy; tha;g;gFjp fPo;Nehf;fp mikAkhW mLf;fp fhw;wpWf;f

khFkhW %bapdhy; %Lf.
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         ² %bfisf; fpUkpaopj;jy;

² 0.5 g Nrhbak; nkw;whigry;igw;iw> xU yPw;wu; (1 l ) ePupy; fiuj;Jj;

jahupj;j fiurypdhy; %bfis ed;F fOTf.

² mt;thW fOtpa %bfis> 85 - 95 0C ,w;F ,ilg;gl;l ePu;j;njhl;bapy;

20 - 25 epkplq;fs; mkpo;j;jp itj;Jf; fpUkpaopj;Jf; nfhs;f.

² mNj ghj;jpuj;jpy; ,l;L ,Lf;fpiaAk; fpUkpaopj;Jf; nfhs;f. me;j

,Lf;fpiag; gad;gLj;jp> ePu;j;njhl;bapy; cs;s %bfis mg;Gwg;gLj;jp

fpUkpaopf;fg;gl;l xU ghj;jpuj;jpy; ,l;Lf; fhw;wpWf;fkhf %bitf;Ff.

KbG

cw;gj;jpnra;j ghr;ru;Kiw gpuNahfpf;fg;gl;l ghiyAk; fpUkpaopf;fg;gl;l ghiyAk;

re;ijapy; cs;s mNj tifg; ghy; cw;gj;jpfSld; xg;gpLf.

tpNrl Fwpg;Gf;fs;:

a. ghr;ru;g; ghf Kiw

² ntg;gNkw;wpa ghypd; Mil Kw;whf ePf;fg;gl;glhjtplj;J> ,Wjp cw;gj;jpapy;

ghyhilj;Jzpf;iffs; njhq;fy; epiyapy; fhzg;gLtjy; cw;gj;jpapd; juk;

FiwtilAk.; vdNt> Mil ePf;fpa ghiyg; gad;gLj;Jjy;> my;yJ ghiy

Vftpdkhf;fy; (homogenization)  mtrpakhFk;.

² Nghj;jy;fs;> %bfs;> ghy; Mfpatw;iw ntg;gNkw;Wk; NghJ Fwpj;j

ntg;gepiyia mile;j re;ju;g;gk;; njhlf;fk; Neuj;ij mstpLf.

² tbg;gjw;fhfg; gad;gLj;Jk; tb / Jzpj;Jz;L fpUkpaopf;fgl;ljhf ,Ug;gJ

mtrpakhFk;.

² Nghj;jypy; ghy; epug;Gk; NghJ 2'5 cm msT ,lk; kPe;jpUf;FkhW epug;Gtjhy;>

mjp Fspu;r;rpailjyhNyh> ntg;gNkWtjhNyh fdtsT tphpT Vw;gl;L

,og;Gf;fs; Vw;gLjiyj; jtpu;j;Jf;nfhs;syhk;.

² %bfisf; ifahy; gpbj;J ,Wf;Ftijj; jtpu;j;Jf;nfhs;f. %bfisg;

gpbg;gjw;fhff; fpUkpaopf;fg;gl;l ,Lf;fpfisg; gad;gLj;Jf. iffisg;

gad;gbj;Jtjhapd; ifAiw (Glove) mzpe;Jnfhs;f.

² Nghj;jy; Kj;jpiuapL fUtpapd; mbapy; wg;gu; Jz;nlhd;wpid itj;J>

mjd;kPJ Nghj;jiy epiyf;Fj;jhf epWj;jp> %bia ,Wf;Ftjd; %yk;

Nghj;jy; ntbf;Fk; Mgj;ijj; jtpu;j;Jf;nfhs;syhk;.

² ghw;Nghj;jy;fis> ePu;j;njhl;bnahd;wpy; ,l;Lg; ghr;ru; Kiwg;gpuNahfk; nra;Ak;

NghJ ePu;j;njhl;bapd; mbapy; k];ypd; Jzpj;Jz;nlhd;wpid tpupj;J mjd;;kPJ

Nghj;jy;fis itg;gjd; %yk; ntg;gNkWk;NghJ ePu;j;njhl;bapd; mbAld;

Nghj;jy;fs; njhLifAWtijj; jtpu;j;Jf; nfhs;syhk;.
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b. fpUkpaopj;j ghy; cw;gj;jp

² mKf;ftLfydpy; Jisnfhz;l jhq;fpapdJ cauj;jpYk; Fiwthd

cauj;Jf;F ePu; epug;Gjy; Ntz;Lk;.

² mKf;ftLfydpd; %biar; rupahf %Ljy; Ntz;Lk;. ,y;iyNay; mjd;

mKf;fk; cupa mKf;fkl;lj;ij mila khl;lhJ> mj;NjhL> %b fod;WNghf

,lKz;lhjyhy; tpgj;J Vw;glTk; ,lKz;L.

² %biaj; jpwf;f Kd;du; ntspg;gL thy;itg; gbg;gbahfj; jpwe;J> cl;Gw

mKf;fj;ij ePf;Fjy; Ntz;Lk;. ,y;iyNay; tpgj;J Vw;gl ,lKz;L.

² mKf;ftLfyd; Fspu;rpaile;j gpd;dNu mjd; %biaj; jpwj;jy; Ntz;Lk;.

² mKf;ftLfydpypUe;J ntspNa vLj;j Nghj;jy;fs; Mwpa gpd;du;> Nrhbak;

nkw;whigry;igw;Wf; fiuj;j ePupy; fOTtjhy; %biar; #o xl;bAs;s

ghy; ePq;Fkhjyhy; mq;F Ez;zq;fpfs; tsu;r;rpailtJ jtpu;f;fg;gLk;.

² fpUkpaopj;j ghiy Vwj;jho MWkhj fhyk; (%biaj; jpwf;Fk; tiuapy;)

itj;jpUf;fyhk;.
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nra;Kiwr; nraw;ghL 45

[hb kPd; (cg;gpl;l kPd;) jahupj;jy;

Nju;r;rp kl;lk; : 9.2

nra;thu;.

ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² [hb kPd; jahupg;gjw;Fg; nghUj;jkhd kPidj; njupT
nra;jy;.

² %yg;nghUl;fisf; Fwpg;gpl;l msTfspy; njupTnra;J
nfhs;sy;.

² rupahd Kiwiag; gpd;gw;wp [hb kPd; cw;gj;jp nra;J
nfhs;sy;.

mwpKfk; : [hb kPd; jahupj;jyhdJ ghuk;gupakhd ew;fhg;Gf;fhfg;
gad;gLj;jg;gl;l vkJ ehl;bd; fyhrhuj;NjhL ,ize;j
xU KiwahFk;. czT ew;fhg;Gr; nra;ag;gLk; xU
Kiw khj;jpukd;wp kPdpd; Rit> ,ioaikg;G> kzk;

vd;gdTk; rhjfkhd tifapy; tpj;jpahrg;gLk;.

Nfhl;ghL : cg;Gk; nfhWf;fhg;GspAk; Nru;j;j fyitapy; my;yJ

tpdhfpupf; fiurypy; mkpo;j;jp gpurhuz ePufw;wy; %yk;
ePupd; njhopw;ghl;il Fiwg;gjhYk; Gwg; gpurhuzk; %yk;
ePu;r;nraw;wpwd; jd;ikiaf; Fiwg;gjhYk; Gwg; gpurhuzk;
%yk; ghjfkhd mq;fpfspd; tsu;r;rpiaf; fl;Lg;gLj;Jt
jhYk; czT ew;fhg;Gr; nra;ag;gLk;.

nfhWf;fhg;Gspapdhy; Clfj;jpd; pH ngWkhdk; Fiwf;fg;
gLtNjhL> Ez;zq;fpj; njhopw;ghLk; fl;Lg;gLj;jg;gLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² kPd; (fPupkPd;> rhiskPd; Nghd;w) 500 g

² fiwapy; cUf;Fg; ghj;jpuk;/kl;ghz;lk; (rl;b)

² fiwapy; cUf;Ff; fj;jpAk; ntl;Lg; gyifAk;

² nfhWf;fhg;Gsp  300 g

² cg;G 400 g

² nghjpapLtjw;fhd; Nghj;jy; my;yJ nghypGNuhg;gpyPd; ciwfs;

nra;Kiw:

             ² gpd;tUk; tupg;glj;jpw;Nfw;g gbKiwfisg; gpd;gw;Wf.
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Gjpa kPd;


Njitaw;w gFjpfis ePf;Fjy; (Heading, gutting, descaling)


XLk; ePupy; fOTjy;


cg;G> nfhWf;fhg;Gsp Nru;j;jy; kPd;:cg;G: nfhWf;fhg;Gsp - 1kg : 400g : 300g)


ghj;jpunkhd;wpy; mLf;Fjy;


ghj;jpuj;ij ed;whf %bitj;jy; (Kj;jpiuaply;)


Xa;T (rpy thuq;fSf;F itj;jy;) (3-4 thuq;fs;)


[hb kPidg; nghjpaply;

KbG

cw;gj;jp nra;j> [hb kPdpd; juj;ij mjd; Njhw;wk;> epwk;> ,ioaikg;G>

kzk; Nghd;w GyDf;nfl;Lk; ,ay;Gfisf; nfhz;L KbG nra;f.

tpNrl Fwpg;Gf;fs;:

² cg;G> nfhWf;fhg;Gspf;Fg; gjpyhf tpdhfpupiag; gad;gLj;jyhk;.
² [hb kPd; jahupj;jYf;F rpy thuq;fs; nry;Yk;. ,f;fhyg;gFjpapy; [hb

kPd; ,lg;gl;Ls;s ghj;jpuj;ij < kw;Wk; NtW G+r;rpfs; cl;GfhjhthW
ed;whf %b itf;fTk;. ,d;Nwy; <f;fs; Kl;ilapLtjhy; GOf;fs;
cUthFk;.

² ghtidf;F cfe;j [hbkPd; mjw;NfAupj;jhd kzKk; RitAk;
nfhz;ljhFk;.

² cg;Gr;Nru;f;Fk;NghJ kPdpd; epiwf;F mika cupa tpfpjj;jpy; Nru;j;jy;
Ntz;Lk;. kPd; : cg;G - 4:1)

² nfhWf;fhg; Gspiaf; fOtp CwtpLf.
² cg;G> nfhWf;fhg;Gsp Mfpatw;iw fyf;fpapy; (Blender) ,l;Lf; fyf;Ff.
² kl;ghj;jpuj;ijf; fOtp <uj;ij xw;wpafw;Wf. kl;ghj;jpuj;ij ntg;gNkw;W

tjhy; Ez;Lthuq;fs; %lg;gLk;. vdNt> kPdpypUe;J jputk; toptijj;
jtpu;f;fyhk;.

² kPd;fspd; cly; Jz;bf;fg;glhjthW 450 rha;thf khu;Gg;gFjpapy; ntl;bl;L
cs;SWg;Gf;fis mfw;wTk;.

² jahupj;j cg;G - nfhWf;fhg;Gspf; fyitia Kjypy; ghj;jpuj;jpd; cl;Gw
Nkw;gug;gpy; g+Rf. gpd;du; ghj;jpuj;jpy; xU kPd;gil ,Lf. kPd;gilapd;
kPJ cg;G - nfhWf;fhg;Gsp g+Rf. gpd; kPz;Lk; xU kPd;gil ,Lf.
,t;thwhf kPd;gilAk; nfhWf;fhg;Gspg; gilAkhf khwp khwp ,Lf.
,Wjpapy; kPd;gilia Nkw;gb fyitapdhy; ed;F kiwj;J nghypj;jPd;
jhspdhy; ghj;jpuj;jpd; thia %Lf. my;yJ ePu; Kj;jpiu ,Lf.

² 3-4 thuq;fspy; rhb Efu;Tf;Nfw;w epiyia milAk;.
² pH  ngWkhdk; 4.5 ,Yk; Fiwthdjhifahy; gw;wPupah tsu;r;rpaila

khl;lhJ.
² mkpyk; tpUk;Gk; (Acid loving) gw;wPupah tsu;r;rpaila ,lKz;L.
² ,ilapilNa pH ngWkhdj;ijr; Nrhjpj;Jf;nfhs;syhk;.
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Gifa+l;ba kPd; jahupj;jy;

Nju;r;rp kl;lk; : 9.2
nra;thu;.
ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:
² Kiwahf kPidj; Jg;GuT nra;jYk;> ntl;LjYk;
² jahupf;Fk; gbKiwfisr; rupahfg; gpd;gw;wpg; Gifa+l;ba

kPd; jahupj;jy;.

mwpKfk; : Gifa+l;ly; %yk; czT ew;fhg;Gr; nra;jyhdJ gz;ilf;
fhyk; njhl;L filg;gpf;fg;gl;LtUk; xU Kiw ahFk;.

Gifa+l;liy Fspu; Gifa+l;ly;(Cold smoking)> ntg;gg;
Gifa+l;ly; (Hot smoking) vd ,U gpujhd Kiw fspy;

Nkw;nfhs;syhk;.

Nfhl;ghL : Gifapy; fhzg;gLfpd;w Fiwe;j %yu;j;jpzpTila

gPNdhypf;Fr; Nru;itfs; fhuzkhf GifahdJ gw;wPupahf;
nfhy;ypahfTk; xl;rpNaw;wpahfTk; njhopw;gl;L ghz;l
yiljy; nrd;Kiwiaj; jLf;Fk;. NkYk; Gifapy;
mlq;fpAs;s gPNdhy;> my;bifl;L Mfpad czT kPJ
gbe;J ghJfhg;Gg; glynkhd;iw cUthf;Ftjhy; czT
ew;fhg;Gf;F cs;shFk;. ,tw;Wld; Gifapy; mlq;fpAs;s
gy;NtW ,urhadr; Nru;itfspdhYk; cztpd; Ritapy;
(Flavour) khw;wq;fs; Vw;gLj;jg;gLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² KO kPd;fs; rpy (500 g)

² ePu;

² cg;G

² fj;jp

² ntl;Lg; gyif

² Ngrpd;

² ntg;gkhdp

² Gifa+l;lYf;Fg; nghUj;jkhd cgfuznkhd;W (,Uf;fpd;w tsq;

fisf; nfhz;L ,jid mikj;Jf; nfhs;syhk;.)

² fup/kuj;J}s;

nra;Kiw:
             ² Fsp&l;lg;gl;l my;yJ mjpFsp&l;lg;gl;l kPid tpiwg;G  ePf;fpa

(thawed) gpd; ,jw;fhfg; gad;gLj;jpf; nfhs;syhk;.
² Kjypy; KO kPid ed;whff; fOtp nrjpy;fs;> nrl;ilfs;> Fly;

kw;Wk; g+f;fs; vd;gtw;iw ePf;fpf;nfhs;f. (mtrpankdpd; kPd; jiyia
Ak; mfw;wpf; nfhs;syhk;.) thw;nrl;ilia khj;jpuk; tpl;L itf;Ff.
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² gpd;du;> kPdpd; tapw;Wg; gFjpapy; ,uj;jk;> rpwpa Flw;Jz;Lfs;
vd;gd fhzg;gl;lhy; mtw;iwr; Rj;jQ;nra;J tapw;Wg; ghfj;ij
xU fPw;whf ntl;b ePf;Ff. xU gf;fj;jpy; kPid ntl;bj;jpwf;Ff.
(ghjpfspuz;Lk; NtwhfhjthW)

² gpd;du; kPz;Lk; kPid ed;whff; fOtpf; nfhs;sTk;. Njitahapd;

kPdpd; Ks; Nghd;wtw;iw ePf;fptpl;L kPidj; Jz;Lfshf;fpf;  ̂ fillet&
nfhs;sTk;.

² ntl;bf;nfhz;l kPd; Jz;Lfis (fillet) 80% cg;Gf; fiurypy; rpwpJ

Neuk; mkpo;j;jp itf;fTk;.
² cg;gpy; mkpo;j;jg;gl;l kPd; Jz;Lfspy; cs;s cg;ig tbatpl;ljd;

gpd;du; Gifa+l;liy 3 gbKiwfspy; Nkw;nfhs;f. Kjyhtjhf

300C  mstpy; Fiwntg;gj;ij toq;fp kPid cyu;j;jpf; nfhs;sTk;.

mg;NghJ kPd; Njhy; jbj;J kPd; rpijtiltJ jLf;fg;gLk;. gpd;du;

500C kw;Wk; 800C  ntg;gepiyAila Gif gLkhW kPid itf;fTk;.

(Gifapy; itf;fg;gLfpd;w fhyk;> kPd;tif> kPdpy; mlq;fpAs;s
nfhOg;gpd; msT vd;gtw;iwf; nfhz;L ,tw;wpy; khw;wk; cz;lhFk;.)

² Gifa+l;lg;gl;l kPid Mwtpl;Lg; nghUj;jkhd nghjpAiwapy;
nghjpapl;Lf; nfhs;syhk;.

KbG

Gifa+l;ba kPdpd; juj;ij> mjd; Njhw;wk;> epwk;> ,ioaikg;G> kzk; Nghd;w

GyDf;nfl;Lk; ,ay;Gfisf; nfhz;L KbG nra;f.

tpNrl Fwpg;Gf;fs;:

² cg;Gf; fiurypy; cg;gpd; nrwpT 80% I tpl mjpfkhapd; kPid cyu

tpl;ljd; gpd;du; mjd; Njhypd; Nkw;gug;gpy; cg;Gf; fl;bfs; gbe;J
nts;is epwg; nghl;Lf;fs; cUthFk;.

² cg;Gf; fiurypy; kPid mkpo;j;jp itf;Fk; Neu msit mjpfupg;gjd;
%yk; kPd;fspDs; xU rPuhf cg;G cwpQ;Rjy; eilngWk;.

² Gifa+l;lYf;fhd cfe;j tpwF tifiaj; njupT nra;J nfhs;s Ntz;Lk;.
(cjhuzk;: fWth tpwF) ,jd; %yk; ntt;NtW Ritfis kPDld;
Nru;f;fyhk;.)

² njd;id> ,wg;gu; ku tpwF Gifa+l;Ltjw;fhfg; gad;gLj;jg;gLtjpy;iy.

Gifa+l;Lk;NghJ vg;nghJk; 1500C apYk; $Ljyhd ntg;gepiyiag;

NgZjy; Ntz;Lk;.
² Gifa+l;lypd;NghJ ntg;gf; fl;Lg;ghL kpf Kf;fpakhFk;. ntg;gepiy

mjpfupg;gjdhy; er;Rj;jd;ikAila ngd;nrngapupd; Nghd;w IjNuh
fhgd;fs; cw;gj;jpahFk;.

² kPd; ,dk;> kPdpy; mlq;fpAs;s nfhOg;gpd msT Mfpatw;Wf;Nfw;g
Gifapy; itj;jpUf;Fk; Neu msT NtWgLk;.

² Fspu;Gifa+l;ly; - 30-320C apy; 24 kzp Neuk;
ntg;gg;Gifa+l;ly; - 20 epkpl Neuk; cg;Gf;fiurypy; Cwtpl;L 600 C
apy; ePufw;Wk; cgfuzj;jpy; my;yJ Gifa+l;Lk; cgfuzj;jpy; my;yJ
nta;apypy; itj;J cyu;j;jpf; nfhs;syhk;.

² Gifa+l;ba kPidg; nghUj;jkhd nghjp ciwapy; ,l;L 30 C
ntg;gepiyapy; itj;jpUf;fyhk;.

² ,t;tifapy; fWth tpwF> go ku tpwF vd;gd gad;gLj;jg;gLk;. gjg;
gLj;jpa ku tpwF gad;gLj;j KbahJ.
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Nahfl; cw;gj;jp nra;jy;

Nju;r;rp kl;lk; : 9.2

nra;thu;.

ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² Nahfl; cw;gj;jpf;Fj; Njitahd %yg;nghUl;fisr;
rupahf mse;njLj;jYk; Njitahd re;ju;g;gq;fspy;
rupahff; fyj;jYk;.

² jahupg;Gg; gbKiwfisr; rupahff; ifahz;L Rfhjhug;
ghJfhg;ghf Nahfl; cw;gj;jp nra;jy;.

² Nahfl; cw;gj;jpr; nrad;Kiwapd; mtjp ,ay;Gfis
,dq;fz;L> cw;gj;jpr; nrad;Kiwapy; rupahf <LgLf.

mwpKfk; : rhjfkhd Ez;zq;fpfisg; gad;gLj;jp> czT ew;fhg;Gr;
nra;Ak; gpujhdkhd xU nrad;Kiwahf Nahfl; cw;gj;jp
nra;jiyf; Fwpg;gplyhk;. ,e;j nehjpj;jy; nrad;Kiwapd;
NghJ ghyhdJ ngsjpf uPjpapYk; ,urhad uPjpapYk;
khw;wq;fSf;F cs;shfp cztpd; Nghrizj; jd;ikAk;
RitAk; khw;wkilAk;. rupahd gbKiwfisf;
ifahz;L> Rfhjhug; ghJfhg;ghdjhf Nahfl; cw;gj;jp
nra;tNj ,r;nrad;Kiwr; nraw;ghl;bd; %yk; vjpu;ghu;f;fg;

gLfpd;wJ.

Nfhl;ghL : Lactobacillus bulgaricus, Lactobacillus thermophilus,

Streptococcus lactis Mfpa ,yw;wpf;fkpy gw;wPupahf;fs; %yk;

ghypy; mlq;fpAs;s ,yw;NwhR ,yw;wpf;fkpykhf khWtjd;
%yk; Njhd;Wk; mkpy Clfk; fhuzkhf ghy; jpiuAk;.

Nahfl; cw;gj;jpapd;NghJ ghy; ,uz;L topfspy; jpiuAk;.

1. ntg;gk; fhuzkhfg; ghy; jpiujy;: ntg;gk; fhuzkhfg;
Gujj;jpd; jd;ik NtWgLtjhy; ghy; jpiuAk;.

2. Ez;zq;fpfs; fhuzkhfg; ghy; jpiujy;: Ez;zq;fpfs;
fhuzkhf ,yw;NwhR ,yw;wpf;fkpykhf khWtjhy;
pH ngWkhdk; Fiwtile;J ghy; jpiuAk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² fiwapy; cUf;Fr; NrhRg;gd; (Saucepan)

² ePz;l ifg;gpbAs;s mfg;ig

² vupthA mLg;G

² Nahfl; fpz;zq;fs;
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² ntg;gkhdp

² mUk;G $lk; ^Incubator& 43 0C

² gRk;ghy; 500 ml

² rPdp 40 -50 g

² nryw;wpd; 3 g

² ciw Nahfl; 25 g  (ghy; fdtstpy; 5% msT)

² tb (Strainer)

nra;Kiw:

             ² gRk;ghypy; cs;s nfhOg;ig Mil gpup fUtpapdhy; (Cream
separator)  ePf;Ff. ,y;iyNay; ghiy Eiu nghq;Fk; tiuapy; rpy

jlitfs; nfhjpf;fitj;J Mwtpl;L Nkw;gug;gpy; kpjf;Fk; Milia
tbj;J ePf;Ff.

² ghYld; rPdpiar; Nru;j;J ntg;gNkw;Wf.

² #lhf;fpa ghiy 600 C tiu Fspu;j;Jf. rpwpjsT nte;ePupy; jpz;k

n[yw;wpidf; fiuj;Jg; ghYld; Nru;j;J ed;F fyf;Ff.

² gpd;du; mf;fyitia 420 C tiu Fsputpl;L Nahfl; ~ciw| Nru;f;Ff.

² Njitnadpd; Rita+l;b> epw%l;b Nghd;wtw;iwr; Nru;f;Ff.

² ghw;fyitia ed;F fyf;Ff.

² jahupj;j fyitia Nahfl; fpz;zq;fspy; epug;Gf.

² mf;fpz;zq;fis mUk;G $lj;jpDs; 450 C apy; 4 kzp Neuk;

itj;jpUf;Ff.

² jahupj;j Nahfl; fpz;zq;fis Mwtpl;L> FspNuw;wpapy; 2 kzp
Neuk; itj;jpUf;Ff.

KbG

,Wjpahff; fpilf;Fk; cw;gj;jpg; nghUspd; pH ngWkhdk;> Rit> ,ioaikg;G

Mfpatw;iwr; Nrhjpf;Ff.

tpNrl Fwpg;Gf;fs;:

² nryw;wPid nte;ePupy; fiuj;J> mjid nte;ePu;j; njhl;bnahd;wpDs;

my;yJ ePufw;wpnahd;wpDs; itj;J> NjitahdNghJ ntspNa vLj;Jf;

fyf;Ff. ,y;iyNay; nryw;wPd; nfl;bgLk;.

² ghy;> rPdpyf;fyitia ntg;gNkw;Wk;NghJ epjKk; JohTtijj; jtpu;f;Ff.

(ghypd; fdtsT Fiwa ,lKz;lhjyhy;)

² ghypd; pH ngWkhdk; 6.5-6.7 MtNjhL> Nahfl;bd; pH ngWkhdk; 4.5-4.8

,w;F ,ilg;gl;ljhFk;.

² jputg; ghYf;Fg; gjpyhfg; ghy;khitAk; gad;gLj;jyhk;. 250g  ghy;khit

1700ml  ePupy; fiuj;J jputg;ghy; jahupj;Jf; nfhs;syhk;.

² ,jw;fhfg; gad;gLj;Jk; rfy ghj;jpuq;fisAk; cgfuzq;fisAk;

rtu;f;fhukpl;Lr; Rj;jpfupj;J nfhjpf;Fk; ePupy; ^Boiling water& ,l;L 10-15

epkplk; tiu mtpf;Ff.
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² gpshj;jpf;Fg; ghj;jpuq;fs; Nghd;wtw;iw 10% Nrhbak; nkw;wh ig

ry;igl;Lf; fiury; fOtpg; gad;gLj;Jf.

² Nahfl; ciwahf Vw;fdNt jahupf;fg;gl;Ls;s xU Nahfl;ilg; gad;

gLj;jyhk;.

² jahupj;j Nahfl;il> mjpf Neuk; ntJntJg;ghd ,lj;jpy; itg;gjhy;

ciwe;j Nahfl;Lk; ePu;g;Gj;jd;ikAk; Ntwhtjhy; Nahfl;bd; ,ioaikg;G

NtWgl ,lKz;L.

² Rita+l;bahfg; gor;rhW> goj;Jz;Lfs; Nghd;wtw;iwr; Nru;f;fyhk;.

goj;Jz;Lfs; Nru;g;gjhapd;> 630C msT ntg;gepiyapy; 1$2 kzp Neuk;

cyu;j;jp Mwtpl;Lr; Nru;f;fyhk;.

² vspa mUk;G $Lnkhd;W (Incubator) mikj;jy;

² Njitahd nghUs;fs;

];iuNuh/Nghk; ngl;b ^45 x 42.5 x 27.5cm&

ntg;gf; fl;Lg;gLj;jp ̂Thermostat&

nts;nshspu;T kpd;Fkpo;fs; ,uz;L - 40W,  25W

ntg;gkhdp ^200C - 1100C&

mYkpdpa ,jo; (Aluminium foil)

nra;Kiw:

             ² ];iuNuh/Nghk; ngl;bapd; cs;Ns mYkpdpak; ,jio tpupj;J

kiwg;gpLf.

² gpd;du; fPNo glj;jpy; fhl;bAs;sthW ,uz;L kpd;Fkpo;fisAk;

ntg;gkhdpiaAk; ntg;gf; fl;Lg;gLj;jpiaAk; ngl;bapDs; nghUj;Jf.

45cm

27.5cm

ntg;gkhdp

ntg;gepiyf; fl;Lg;gLj;jp

kpd;Fkpo;fs;

42.5 cm
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,yw;wpf;fkpy nehjpj;jy; %yk; fha;fwpfis ew;fhg;Gr; nra;jy;

(Nfhthitg; gad;gLj;jp Nfhth CWfha; (Sauerkraut) cw;gj;jp
nra;jy;

Nju;r;rp kl;lk; : 9.2

nra;thu;.

ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² Nfhth CWfha; (Sauerkraut) jahupg;gjw;Fj; Njitahd

%yg;nghUl;fs;> cgfuzq;fisj; njupTnra;jy;.

² rupahd gbKiwfisf; ifahz;L jukpf;f Nfhth CWfha;

(Sauerkraut) jahupj;jy;.

mwpKfk; : Nfhth CWfha; MdJ ~mkpy| Nfhth vdTk; miof;fg;
gLk;. ,J nehjpf;fr; nra;jy; %yk; czT ew;fhg;Gr;
nra;Ak; xU KiwahFk;. nehjpj;jy; %yk; czTf;Fr;
RitAk;> Nkd;ikahd ,ioaikg;Gk; fpilf;Fk;. NkYk;
nehjpj;jypd;NghJ tpw;wkpd;fs; cw;gj;jpahtjhy; cztpd;

juKk; Nkk;gLk;.

Nfhl;ghL : Nfhthtpy; ,aw;ifahf thOk; gw;wPupah MdJ 2-3%
nrwpTs;s cg;G Clfj;jpy; njhopw;gl;L ,yw;wpf; mkpyj;ij
cw;gj;jp nra;Ak;. ,jd; %yk; Nfhthtpw;F jdpr;rpwg;ghd
kzKk; ,ioaikg;Gk; fpilf;Fk;. cg;Gf; fhuzkhf
gpurhuzk; %yk; fha;fspy; cs;s Nghrizf; $Wfs;
cl;gl Vida nghUs;fSk; ntspNaWk;. mg;NghJ
,aw;ifapy; fhzg;gLk; ,yw;wpf;fkpy gw;wPupah %yk;
nehjpg;G epfOk;. Muk;g ciw Nru;g;gJ fpilahJ.

,yw;NwhR ,yw;wpf;fkpyk;

Njitahd cgfuzq;fSk; nghUl;fSk;

²  Kjpu;r;rpaile;j Nfhth - 1

² cg;Gj;J}s;

² 2.5 rjtPj cg;Gf; fiury; (1 l  ePupy; 25 g cg;igf; fiuj;j fiury;)

² fiwapy; cUf;Ff;fj;jp

² ntl;Lg;gyif

² vupthA mLg;G (Nghj;jy;fisf; fpUkpaopg;gjw;fhf)

² fiwapy; cUf;Fr; NrhRg;ghd;

² %bAld; $ba Rj;jkhd ntWk; [hk; Nghj;jy;
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² Nghj;jy; thia Kj;jpiuapLtjw;Fg; nghUj;jkhd nghUs; xd;W

² gpshj;jpf;F Ngrpd;

² ,yj;jpudpay; juhR

nra;Kiw:

             ² ed;F Kjpu;r;rpaile;j Nfhthtpd; Nkw;Gwj;jpy; cs;s gr;ir epw

,iyfs; rpytw;iwf; fow;wp mfw;Wf.

 gpd;du;; Rj;jkhd ePupdhy; KOf; Nfhthitf; fOTf. (XLk; ePupdhy;)

 ,dpf; Nfhth ,iyfis fow;wp eL euk;ig ePf;Ff.

 gpd;du; Nfhth ,iyfis kPz;Lk; fOtp ePiu tbatpLf.

 3-5 mm  jbg;Gila nky;ypa fPw;Wj; Jz;Lfshf ntl;Lf.

 gpd;du; ntl;ba Nfhthtpd; epiwia mse;jwpf. Rj;jkhd xU

ghj;jpuj;jpy; ,Lf.

 100 fpuhk; NfhthTf;F  2.5 fpuhk; cg;G tPjk; epWj;njLf;Ff.

 gpd;du; cg;Gj;J}is NfhthkPJ J}tp> ifapdhNyh mfg;igapdhNyh

fpsWf. (erpj;jyhfhJ.)

 Nfhth mlq;fpAs;s ghj;jpuj;ijr; rha;thfr; rpwpJ Neuk; itg;gjhy;

fyq;fspypUe;J ntspNawpa rhW ghj;jpuj;jpy; xd;W NrUk;. mr;rhw;wpd;

Brix kw;Wk; pH ngWkhdj;ij mse;J Fwpj;Jf; nfhs;f.

 cg;Gr; Nru;j;j Nfhth ,iyj; Jz;Lfis fpUkpaopj;j [hk; Nghj;jy;

xd;wpy; fhw;wpilntspfs; ,y;yhjthW mOj;jp mLf;Ff.

 Nghj;jy; tha;f;Fr; rkkhd msthf Nfhth ,iy tl;lnkhd;W

ntl;bnaLj;J mOj;jpa Nfhth kPJ gug;Gf.

 cg;Gf; fye;j Nfhth ,Ue;j ghj;jpuj;jpy; xd;W Nru;e;j rhw;iw

mf;Nfhth ,iykPJ Cw;Wf.

 mjd;kPJ ePu; ,l;L fhw;wpd;wpa epiyia Vw;gLj;Jf. (water seal)

 ,e;j cgfuzj;njhFjpia xUthu fhyk; 180C ntg;gepiyapy; mUk;g

tpLf.

 Vwj;jho 3-5 thuq;fspy; nehjpj;jy; G+uzkhf epfOk;. pH ngWkhdk;

3-4 I mile;jpUg;gJ NghJkhdJ.

 %d;W ehl;fspd; gpd;du; Nfhth CWfha;r; rhw;wpd;; pH nghWkhdj;

ijAk; Brix ngWkhdj;ijAk; msf;Ff. (pH nghWkhdk; 3 -4 vdpd;>

nehjpg;Gg; NghJkhdJ.)

 kPz;Lk; Vwj;jho 6 ehs;fspy; pH kw;Wk; Brix ngWkhdj;ij (ctu;j;

jd;ikia) msf;Ff.

ePu; epug;gpa nghypj;jPd; ciw

nghypj;jPd; glyk;Nfhthj; Jz;Lfs;

ghj;jpuk;
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KbG

cw;gj;jpnra;j Nfhth CWfhapd; juj;ij KbG nra;f. (CLfhl;Lk; jd;ikAs;s

,ioaikg;G> khikl;Lg;Nghd;w kzk;> mjpf Gspg;G)

tpNrl Fwpg;Gf;fs;:

 Nfhth CWfha;  (Sauerkraut)   cw;gj;jp nra;Ak;NghJ Nghj;jypDs; fhw;wpd;wpa

epiy rupahfg; Ngzg;gLjy; Ntz;Lk;.

 Nghj;jypDs; CO
2
  cw;gj;jpahf ,lKz;lhjyhy; %bapdhy; %lg;gL

tjpy;iy. mt;thW Njhd;Wk; CO
2
 MdJ> ePu; Kj;jpiu fhuzkhf ntspNaWk;.

,y;iyNay; Nghj;jy; ntbf;f ,lKz;L.

 cw;gj;jpg; nghUs; rupahf cw;gj;jpahftpy;iynadpd; ctg;gw;w kzKk;

tOtOg;Gj;jd;ikAk; fhzg;gLk;. mj;NjhL Ez;zq;fp tsu;r;rp rupahf

epfohjNghJ ,sQ;rptg;G epwk; Njhd;w ,lKz;L.

 ,Wjpapy; cw;gj;jpg; nghUspd; pH ngWkhdk; 3-4 ,w;F ,ilg;gl;ljhfTk;

Brix ngWkhdk; 0.7-1.0 ,w;Fk; ,ilg;gl;ljhfTk; fhzg;glyhk;.
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nra;Kiwr; nraw;ghL 49

mnrw;wpf;fkpy nehjpj;jy; %yk; tpdhfpup jahupj;jy;

Nju;r;rp kl;lk; : 9.2

nra;thu;.

ghlNtisfs; : 03

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² gjdPu; my;yJ Njq;fha;j; jpuhtfj;ijf; nfhz;L tpdhfpup

jahhpg;gjw;Fj; Njitahd fs;Sf; fyitiaj; jahupj;jy;.

² tpdhfpup cw;gj;jpf;Fj; Njitahd cgfuz mikg;igj;

jahupj;jy;.

² fs;Sf; fyit %yk; tpdhfpup cw;gj;jp nra;jy;.

mwpKfk; : khg;nghUisAk; rPdpiaAk;  kJrhu nehjpj;jYf;F
cl;gLj;jp kJrhuk; cw;gj;jpnra;J> mjid NkYk;
nehjpf;fr;nra;J cw;gj;jp nra;ag;gLk; tpdhf;fpupahdJ
czTf; ifj;njhopypy; Ritr;ruf;fhfTk; ew;fhg;Gg;
nghUshfTk; gad;gLj;jg;gLk;. cztpy; Ez;zq;fp
tsu;r;rpia epNuhjpg;gjw;Fk; GyDf;nfl;Lk; jd;ikia

Nkk;gLj;Jtjw;Fk; JizahFk;.

Nfhl;ghL : mnrw;wpf; mkpy nehjpj;jy; %yk; Njhd;wpa kJrhuj;jpd;

kPJ Acetobacter gw;wPupah njhopw;gLtjhy; tpdhfpup cw;gj;jp

ahfpd;wJ. ,r;nrad;Kiwapd;NghJ pH ngWkhdk;

Fiwtiltjd; tpisthf ghjfkhd Ez;zq;fpfspd;
tsu;r;rpf;Fj; jil Vw;gLtjhy; czT ew;fhg;Gf;Fs;sh
fpd;wJ.

FSf;NfhRvjNdhy; + CO
2
  CH

3
COOH  CO

2
 + H

2
O

Njitahd cgfuzq;fSk; nghUl;fSk;:

² Njq;fha;j; jpuhtfk; my;yJ gjdPu;  6 l

² rPdp 250 fpuhk;

² cyu; kJtk; (Ngf;fup kJtk; (yeast) - 1/2 Nkirf;fuz;b)

² gjdPiu/ Njq;fha;j; jpuhtfj;jpidf; nfhjpf;f itg;gjw;ffhff; fiwapy;

cUf;Fr; NrhRg;ghd; (Saucepan) (2l ,w;F Nkw;gl;l)

² msf;FQ;rhb (measuring cylinder)

² vupthA mLg;G

² rpwpa tiyf;fz;Zs;s tb

² ntg;gkhdp

² ku mfg;ig

² gpshj;jpf;Fg; ghj;jpuk; %bAld; (2 1/2 l)



192

capu; Kiwikapay; njhopDl;gtpay; nra;Kiwr; nraw;ghl;Lj; jpul;L

njhopDl;gf; fy;tpj; Jiw

² rpwpa fz;Zs;s tiyj;Jz;L / Jzpj;Jz;L

² myq;fhu kPd; tsu;g;Gj; njhl;bf;Ff; fhw;W}l;lk; nra;tjw;fhfg;

gad;gLj;Jk; rpwpa gk;gp (xl;rprd; Nkhl;lh;) 1

² Nghj;jy;fSk; Nghj;jy; %bfSk; (gpshj;jpf;F)

² ehl;gl;l ,aw;ifj; njd;dk; tpdhfpup (ciwahfg; gad;gLj;Jtjw;F)

² Vwjjho 4 yPw;wu; nfhs;ssTs;s gpshj;jpf;Fg; ghj;jpuk;

² juhR

nra;Kiw:

gbKiw I
² Njq;fha;j; jpuhtfk; 300 ml mse;njLf;Ff.

 mjd; pH ngWkhdk;> Brix ngWkhdk; Mfpatw;iw msf;Ff.

Brix ngWkhdk; 15 MFkhWk; pH 3.2-3.8 MFkhWk; nrg;gQ;nra;f.

(3-4 ,w;Fk; ,ilg;gl;ljhf ,Ug;gJ NghJkhdJ.)

 Brix ngWkhdj;ij mse;J mjid 15 MFkhW nrg;gQ; nra;tjw;fhf

NghJkhd msT rPdp Nru;f;Ff.

cjhuzk;:

100 ml Njq;fha;j; jpuhtfj;Jf;F 10 fpuhk; rPdp vd;wthW

100 ml ,w;Fj; Njitahd rPdpapd; msT = 10 g

300 ml ,w;Fj; Njitahd rPdpapd; msT = 10 g x 3

= 30 g

 gpd;du; pH  ngWkhdk; 3.2-4 MFkhW nrg;gQ;nra;f. ,jw;fhf rpj;jpupf;

mkpyk; Nru;f;fyhk;. (0.4-0.5 fpuhk;)

 mLg;gpNyw;wp 5 epkplq;fs; ntg;gNkw;wp (80-85 0C) miwntg;gepiy

tiu FsputpLf. (35 0 C)

 xU fpuhk; kJtj;ij (yeast) ntJntJg;ghd ePu; 20 kpy;ypyPw;wupy;

,l;L ed;F fyf;fpj; jahupj;j kJtj; njhq;fw; fiuriyr; Nru;f;Ff.

(xU yPw;wUf;F xU fpuhk; tPjk;)

 ,f;fyitia fpUkpapopj;j (fgpyepwf;) fz;zhbg; Nghj;jy;fspy; Cw;wp>

gUj;jpg;gQ;R milg;ghdpdhy; %Lf. (epug;Gk;NghJ Nkw;gFjpia

ntWikahf itf;Ff. - Head space)

 gpd;du; cyu;thd Fspu;r;rpahd Xu; ,lj;jpy; Vwj;jho xU thu fhyk;

itj;jpUf;Ff. (Vwj;jho xU thu fhyj;jpd; gpd;du; vjNdhy; cw;gj;jp

ahFk;.)

gbKiw II
 xU thu fhyj;jpd; gpd;du;> Nkw;gb fiuriy tbj;J> cyu;j;jp>

kJtj;ijAk; gpwnghUs;fisAk; ePf;Ff. Rj;jkhd fz;zhbg; Nghj;j

nyhd;wpy; ,Lf.

 ciwahf Vw;fdNt jahupf;fg;gl;l tpdhfpup my;yJ mnrw;wpf; mkpyk;

(10:1) Nru;f;Ff. (10%)
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 2-3 ehs;fs; itj;jpUe;J> pH ngWkhdj;ijAk; (mkpy kl;lk;) brix

ngWkhdj;ijAk; msf;Ff. (brix 2-3 tiuahdJ.) rpwpa tiyf;

fz;Zs;s Jzpj;Jz;il ,uz;lhf kbj;J ghj;jpuj;jpd thia %bf;

fl;b xU khj fhyk; tiu itj;jpUf;fyhk;. (Kjpu;r;rpailtjw;fhf)

gpd;du; fpUkpaopj;j ghj;jpunkhd;wpDs; tbj;J  Head space 1/2``

MFkhW itj;J 63 0C apy; 30 epkplq;fs; ghr;ru; Kiwf;F cl;gLj;Jjy;

Ntz;Lk;.

tpNrl tplaq;fs;

 kJrhu cw;gj;jpg; gbKiwapd;NghJ Ngf;fup kJtk; gad;gLj;JtJ

nghUj;jkhdJ. (xU yPw;wUf;F xU fpuhk;). Brewers yeast ngupJk;

nghUj;jkhdJ. vjNdhy; cw;gj;jpahFk; NghJ Brix ngWkhdk;

FiwtilAk;. vjNdhy; %yk; tpdhfpup cw;gj;jp nra;Ak; gbKiwapd;

NghJ fhw;wpw; Rthrk; epfOtjhy;> ed;F fhw;W}l;lk; nra;tJ mtrpa

khFk;. kPd;njhl;bfSf;F xl;rprd; toq;Fk; Nkhl;lhu;/thA fyf;fp

%yk; fhw;W}l;lk; nra;tjd; %yk; Fiwthd Neuj;Js; tpdhfpup

cw;gj;jp nra;Jnfhs;syhk;. tpdhfpupapy; mnrw;wpf; mkpyk; 5% ,Yk;

Nkw;gl;ljhf ,Uj;jy; Ntz;Lk;.

 ,f;fyitf;F kPd;njhl;bfSf;F xl;rprd; toq;Fk;  Nkhl;lu; xd;wpdhy;

fhw;W}l;lk; nra;tjhy; rhu;gstpy; Fiwthd Neuj;jpy; tpdhfpup cw;gj;jp

nra;Jnfhs;syhk;.

nra;Kiw: 2

 gjdPu; 2 yPw;wiu tbj;J vLf;Ff

 mj;Jld; 100 fpuhk; rPdp Nru;j;Jf; fiuf;Ff.

 mLg;gpy; Vw;wpr; rpy epkplq;fs; nfhjpf;fr;nra;J Mwtpl;Lf;nfhs;f

 miw ntg;gepiy tiu Mwpa gjdPu;f; fyitAld; cyu; Ngf;fup

kJtk; (Yeast) miu Nkirf;fuz;b Nru;j;Jf; fyf;fpf; nfhs;f.

 ,uz;L yPw;wupYk; rw;Wg; ngupa Nghj;jnyhd;wpy; ,l;Lf; fpUkpaopj;j

jf;if milg;ghdpdhy; %Lf.

 jf;if milg;ghdpy; Jisapl;L rpwpa gpshj;jpf;Ff; Foha; / fz;zhbf;

Fohapidg; GFj;jp trpypd; ,l;L fhw;wpWf;fkhf;Ff. mf;FohAld;

gpshj;jpf;Ff; Fohnahd;wpid ,izj;J kw;iwa Kidia ePu;g;ghj;jpu

nkhd;wpy; ,l;L> 5 ehs;fs; tiu itj;jpUf;f.

 

c,h 
 

c, 
n`ÿk 

 

rn¾ fyda 
ma,diaála ngh 

 

jd;k ngh  
^ùÿre $ ma,diaála 

 

jeia,ska 
 fhw;W}l;lw; Foha;

(fz;zhb/gpshj;jpf;F)

trpypd;

wg;gu;/gpshj;jpf;Ff;

Foha;

ePu;;

ePu;g;ghj;jpuk;
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 5 ehs;fspd; gpd;du; fyitia 20 epkpl Neuk; 060 C  ntg;gepiyapy;

ntg;gNkw;Wf. mjDld; (ciwahf) ehl;;gl;l tpdhfpup fdtsTg;gb

10% Nru;f;Ff.

 Mwtpl;l fyitia 2 yPw;wupDk; ngupa ghj;jpunkhd;wpy; ,l;L> nky;ypa

Jzpj;Jz;bdhy; %b> kPd; njhl;bf;Ff; fhw;W}l;Lk;  Nkhl;lupd;

JizAld; fhw;W}l;lk; nra;f.

 xU thuj;jpd; gpd;du; fyitia tbj;J 060 C  ntg;gepiyapy 20

epkpl Neuk;  ntg;gNkw;wp rw;W Mwpa gpd;du;> Nghj;jy;fspy; ,l;L

%bapdhy; ,Wf;fkhf %Lf.

KbG

cw;gj;jp nra;j tpdhfpupapd; juj;ijj; Jzpf.ca Nehg;gpypahf;fis tsu;j;J

kPd;FQ;RfSf;F czthf toq;fyhk;.

tpNrl Fwpg;Gf;fs;:

² gjdPUk; kJtKk; ,Lk; Nghj;jy; ,Uz;l epwKilajhf ,Uj;jy; Ntz;Lk;.

² kJtk; %yk; nehjpf;fr; nra;Ak; NghJ ntg;gepiyia miwntg;gepiyia

tplr; rw;W mjpfupg;gjd; %yk; nehjpj;jiy tpiuT gLj;jyhk;.

 fs;Sf; fyitia mnrw;wpf; mkpyg; gw;wPupah %yk; nehjpf;fr; nra;Ak;

nrad;Kiwapd; NghJ mjd; ntg;gepiyia 037 C  apy; itj;jpUf;f

KbAkhapd; NkYk; Fiwthd Neuj;jpy; tpdhfpup cw;gj;jpahFk; vd;gij

tpsf;Ff.

 fhw;wpd;wpa epiyikapy; kJrhuk; nehjpg;gjw;fhf> fhw;wpWf;fkhd epiyia

Vw;gLj;JtJ mtrpakhFk;.

 tpdhfpupapy; 5% ,w;F Nkyhf mnrw;wpf; mkpyk; mlq;fpapUj;jy; Ntz;Lk;

vd;gij typAWj;Jf.

 tzpf kl;lj;jpy; mjpf kJrhu rjtPjj;ijf; nfhz;l kJrhuf; fiurYld;

rPdpAk; Nghrpg;Gg; gjhu;j;jnkhd;iwAk; Nru;j;J 037 C  ntg;gepiyapy;

fhw;W}l;lk; nra;J fyf;Ftjd; %yk; 2-3 ehl;fSs; tpdhfpup cw;gj;jpahFk;.

 kuGuPjpahf tPLfspy; gjdPu;g; ghj;jpuj;jpd; thiaj;  Jzpj;Jz;bdhy;

%bf;fl;b 1 - 1 1/2 khjq;fSf;F itg;gjd; %yk; tpdhfpup  cw;gj;jp

nra;ag;gLk;.
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nra;Kiwr; nraw;ghL 50

ePw;Wg;G+rdp tw;wy; jahupj;jy;

Nju;r;rp kl;lk; : 9.3
nra;thu;.
ghlNtisfs; : 04

vjpu;ghu;f;fg;gLk; jpwd;fs;:
² cupa Kjpu;r;rp nfhz;l ePw;Wg;g+rdpf; fhiaj; njupT

nra;thu;.
² rupahd gjg;gLj;jy; Kiwfisf; ifahz;L jukhd

ePw;Wg;G+rdp tw;wy; jahupg;ghu;.

mwpKfk; : gy;tifikahf;fQ; nra;ag;gl;l czTfspy; ePw;Wg;
G+rdpf;fha; ,dpg;G tpNrl ,lk; ngWfpd;wJ. ePw;Wg;G+rdp
mjpf tpisr;riy mspg;gJld; ,jid czthfg;
gad;gLj;jf;$ba Kiwfs; Fiwthf cs;sd. ,jidg;
gad;gLj;jp tw;wy; jahupg;gjd; Kjy; rpwe;j mD$yq;

fisg; ngw;Wf;nfhs;sy;.

Nfhl;ghL : gprhuzk;> ePufw;wy; Mfpad %yk; ePw;Wg;g+rdpf;fhapd;

<uypg;Gr; rjtPjk;/ePu;r;rjtPjj;ijf; Fiwg;gjd; %yk;
ew;fhg;Gr; nra;ayhk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² juhR

² ntl;Lk; gyif

² fj;jp

² Nrh];ghd; (Saucepan)

² vupthA mLg;G

² mfg;ig

² ePw;Wg;g+rdpf;fha; - 500 g

² ntz;zpwr; rPdp 200 g

² gd;dPu; 6-7 Jspfs;

² ePu; 100ml

² msTr;rhb

² Ks;Sf;fuz;b

² Rz;zhk;G - xU gf;nfw;W (Edible limestone)

nra;Kiw:
² ed;F Kw;wpa ePw;Wg; G+rdpf;fhnahd;wpidj; njupTnra;Jnfhs;f.
² $u;ikahd fj;jpapdhy; Vwj;jho 1 1/2 mq;Fy jbg;Gs;s tl;ltbtj;

Jz;Lfshf ntl;Lf.
² NjhiyAk; ikag;gFjpiaAk; ePf;Ff.
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² Vwj;jho 1 1/2 mq;Fy jbg;gs;s tl;ltbtj; Jz;Lfshf ntl;Lf.
Ks;Sf;fuz;bapdhy; my;yJ gy;Fj;Jk; Fr;rpapdhy; Fj;jpj;
JisapLf. (mt;thW KOf; fhapdJk; Njhiy ePf;fp> Ks;Sf;
fuz;bapdhy; Fj;jpj; Jisfs; ,l;l gpd;du;> tl;ltbtj; Jz;Lfshf
ntl;b ikag;gFjpia ePf;fpr; rpW Jz;Lfshf eWf;fpf;nfhs;syhk;.)

² Ca(OH)
2
 - Rz;zhk;G 10 fpuhik xU yPw;wu; ePupy; fiuj;J tbj;Jg;

ngw;w fiurypDs; ePw;Wg; g+rdpf;fha;j; Jz;Lfis ,l;L 5-7 kzp
Neuk; itj;jpUf;Ff.

² gpd;du; mf;fiurypypUe;J ntspNa vLj;J> Rj;jkhd ePupy; 3-4
jlitfs; fOtpr; Rz;zhk;G ePf;Ff. ePu; tbe;J nry;Yk; tiu
itj;jpUf;Ff.

² ePw;Wg;G+rdpf;fha;j; Jz;Lfs; mkpoj;jf;f msTf;F ePu; Nru;j;J kpjkhd
neUg;gpy; 10-15 epkplk; tiu ntg;gNkw;Wf. (g+rdpf;fha;j; Jz;Lfs;
nkd;ikahFk; tiu). gpd;du; mj;Jz;Lfisj; jz;zPu;g; ghj;jpu
nkhd;wpy; ,Lf.

² mg;ghj;jpuj;jpypUe;J ntspNa vLj;J ePu; tbe;J nry;y ,lkspj;J>
kw;WnkhU NrhRg;ghdpy; ,l;L mjd; kPJ 200 fpuhk; rPdp J}Tf.
g+rdpf;fha;j; Jz;Lfs; cilahjthW mfg;igapdhy; fpswp miu
kzp Neuk; itj;jpUf;Ff.

² mLg;gpNyw;wp rPdpg;ghFf; fiury; nfl;bahFk; tiuapy; kpjkhd
neUg;gpy; itj;J> g+rdpf;fha;j; Jz;Lfs; xsp frpAk; jd;ikAila
itahf khWk; tiu fpsWf.

² rPdpg;ghFf; fiurYld; gd;dPu;r; Nru;f;Ff.

² ePw;Wg;G+rdpf;fha;j; Jz;Lfs; xt;nthd;wpYk; rPdp xl;bf;nfhs;Sk;
tiu fpsWf.

² gpd;du; mLg;ig mizj;J> rPdpg; gspq;Ffs; Njhd;Wk; tiu fpsWf.

² rPdpg; gspq;Ffs; ed;F g+rdpf;fha;j;Jz;Lfspy; xl;ba gpd;du;
vz;iza;j; jhnshd;wpy; ,l;L Fsputpl;Lg; nghjpapLf.

KbG

jahupj;j ePw;Wg; g+rdp tw;wypd; juj;ij KbG nra;f.

tpNrl Fwpg;Gf;fs;:

² rPdpiar; nrwpthf;Fk;NghJ mLg;gpy; neUg;gpidf; fl;Lg;gLj;JtJ kpf
Kf;fpakhFk;. ,y;iyNay; rPdp fukyhf;fj;Jf;F cl;gLk;.

² rPdpf; fiury;> g+rdpf;fha;j;; Jz;Lf; fyit mLg;gpy; cs;sNghJ mtw;iwj;
njhlu;r;rpahf ed;F fpswpa tz;zk; ,Uj;jy; Ntz;Lk;.

² Rz;zhk;Gf; fiurypy; ,Ltjd; %yk; fyr;Rtu; kPJ fy;rpak; ngf;upd;
Njhd;Wtjhy; g+rdpf;fha;j; Jz;Lfs; fbdj;jd;ikiag; ngWk;.

² g+rdpf;fha;j; Jz;Lfis rPdpAld; Nru;j;J ntg;gNkw;Wtjhy; fyq;fspy;
cs;s ePu; ntspNa tUk;. fyq;fspy; cs;s Nghrizf; $WfSk;
ntspNa tUtNjhL> mit fyq;fSf;F ,ilNa Njq;Fk;. FiwA+LGFk;
jd;ikAs;s nkd;rt;tpd; Clhf ePu; nry;y KbahjNghJ rPdp gspq;fhf
khWk;. (Case hardening fhuzkhf)
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nra;Kiwr; nraw;ghL 51

jf;fhspr; Ritf;$l;L jahupj;jy;

Nju;r;rp kl;lk; : 9.3
ra;thu;.
ghlNtisfs; : 04

vjpu;ghu;f;fg;gLk; jpwd;fs;:
² jf;fhspr; Ritf;$l;L (Sauce - Nrh];) jahupg;Gf;Fj;

Njitahd %yg;ngUl;fisj; njupT nra;jy;> msTfis
vLj;jy; kw;Wk; fyf;Fk; jpwidg; ngWjy;.

² gjg;gLj;jy; gbKiwfisr; rupahff; iff;nfhz;L Nrh];
jahupj;jy;.

mwpKfk; : jf;fhsp ew;fhg;Gf;fhd rpwe;j Kiw Nrh]; (Ritf;$l;L)
jahupg;G MFk;. mt;thNw gy;tifg;gLj;jg;gl;l czT
fspy; Nrh]; gpugy;akhd czthFk;. mjpy; mlq;fpAs;s
iyf;NfhgPd; (Lycophene) vdg;gLk; epwg;nghUs; vjpu; xl;rp
Naw;wpahFk;. ,J kdpjdpd; Rfhjhuj;Jf;F Kf;fpakhdJ.
cztpd; kzj;ijAk; RitiaAk; mjpfupf;Fk;.

Nfhl;ghL : jf;fhspapd; ePu;r; nraw;wpwidf; Fiwj;J nrwpit
mjpfupj;J> Ez;zq;fp tsu;r;rpiaj; jilnra;tjhy;
ew;fhg;G epfOk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² vupthA mLg;G
² fspkz;zhyhd/fiwglh cUf;fpyhd rikaw; ghj;jpuk; (NrhRg;gd;)
² tiyahyhd tbfl;b
² rpul;il mfg;ig
² fpUkpaopf;fg;gl;l Nghj;jy; 2
² Nghj;jy; %b Kj;jpiuapL fUtp (Bottle Sealer)
² juhR
² fj;jp> ntl;Lg;gyif
² jf;fhspg; gof;$o; 500 fpuhk;
² rPdp 150 fpuhk;
² kpsfha;j;J}s; 7.5 fpuhk;
² cg;Gj;J}s; 7.5 fpuhk;
² ,Q;rp 5 fpuhk;
² nts;isg;g+L 5 fpuhk;
² fWthg;gl;il 0.5 fpuhk;
² Vyk; 0.5 fpuhk;
² fuhk;G 0.5 fpuhk;
² rhjpf;fha; 0.5 fpuhk;
² kpsF 0.5 fpuhk;
² tpdhfpup 25 kpy;yp yPw;wu;
² gog;Gspr;$o; 2 fpuhk;
² gpwpl;Rkhdp
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njhopDl;gf; fy;tpj; Jiw

nra;Kiw 1:

             ² jf;fhspg;gof; $opd; Muk;g gpwpl;R ngWkhdj;ij msf;Ff.

 ² gof;$o; ghjpasthff; Fiwe;j gpd;du; brix ngwKhdk; 16-17 Mf
,Uf;Fk; epiyapy; ,Q;rp - nts;isg+Lg; nghl;lyj;ij ,Lf.

 ² kPz;Lk; JohTf. gpwpl;R ngWkhdk; 20-25 Mf ,Uf;Fk; epiyapy;
tpdhfpup cl;gl Vida nghUs;fisr; Nru;f;Ff.

 ² ,Wjp cw;gj;jpapd; gpwpl;R ngWkhdk; Vwj;jho 35 Mf ,Uj;jy;
Ntz;Lk;.

 ² gpwpl;R ngWkhdk; 35-40 MFk;NghJ kpsfha;j;J}s; Nru;j;jy; Ntz;Lk;.

 ² Ritr;ruf;Ff;Fg; nghl;lyj;ijak; fyitapDs; ,Lf. mg;NghJ
gpwpl;R ngWkhdk; 35-40 kl;lj;ij milAk;.

 ² fyit ~fpuPk;| Nghd;w jd;ikiag; ngWk;. me;epiyapy; mLg;gpypUe;J
,wf;Ff. (gpwpl;R ngWkhdk; Vwj;jho 42 MFk;NghJ nrwpT
NghJkhdjhFk;.)

 ² jahupj;j Ritf;$l;L #lhf ,Uf;Fk; epiyapNyNa (hot filling)
fpUkpaopj;j Nghj;jy;fspy; ,l;L> Kj;jpiuapLf. Nghj;jypy;
thapypUe;J Xu; mq;Fyk; tiu ntWikahf (head space) tpl;L
itf;Ff.

 ² Nghj;jy; %bia ,sf;fkhf itj;J 80-950C ePu;j;njhl;bapy; 5-10
epkplq;fs; itj;jpUf;Ff.

 ² gpd;du; %bia ,Wf;fpg; ngau;r;Rl;b ,Lf.

² jahupj;j jf;fhspr; Ritf;$l;il #lhf ,Uf;Fk; epiyapNyNa
fpUkpaopj;j Nghj;jy;fspy; milj;J Kj;jpiuapLf.

Nghj;jy;fisAk; %bfisAk; gpd;tUkhW fpUkpaopj;Jf; nfhs;syhk;.

mKf;f mLg;gpy; - fz;zhbg; Nghj;jy;fs; - 100 0C ,y; 30 epkplk;

   %bfs;   - 80 0C ,y; 15 epkplk;

nra;Kiw 2:

² rPuhfg; gOj;j rijg;gpbg;ghd jf;fhspg; goq;fisj; njupT nra;f.

² jf;fhspia ed;F fOtp ePu; tba tpLf.

² jf;fhspg; gof;$opidj; jahu;nra;f.

(,jidg; gy topfspy; nra;J nfhs;syhk; - Hot break, cold break)
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Kiw 1: Hot break

² 100 0C ,y; xU epkpl Neuk; hot break nra;f.

² jf;fhspf;$o; fpilf;Fk; tifapy; fyitg; nghwpapy; ,l;L miuf;Ff.

² rw;Wg; ngupa tiyf; fz;Zs;s tbapdhy; tbj;J gof;$iog;

ngWf.

Kiw 2: Cold break

² jf;fhspg; goq;fisj; Jz;Lfshf ntl;b> rpwpjsT ePu; Nru;j;J

mjid 55 - 650C tiu ntg;gNkw;Wf. 2-3 epkplq;fs; ntg;gNkw;Wk;

NghJ ngj;jpNdR nraypoe;J ,J cWjpahf;fpahfj; njhopw;gLk;.

² Blend nra;J tbj;njLf;Ff.

² jahupf;fg;gl;l gof;$opidr; #lhf;fpr; nrwpthf;fpf; nfhs;f.

(fdtsT miuthrpahFk; tiu)

² gof;$opid ntg;gkhf;fpr; nrwpthf;Fk;NghJ rpwpa Gilitj; Jz;by;

,l;Lg; nghl;lykhff; fl;lg;gl;l erpj;j nts;isg; g+z;bidAk;

,Q;rpapidAk; ,l;Lf;nfhs;f.

mt;thNw rpwpa Gilitj; Jz;by; ,l;Lg; nghl;lykhff; fl;ba

Ritr; ruf;FfisAk; ,l;Lf;nfhs;f.

² mKf;f mLg;gpy; Fiwe;jgl;rk; 2.5 nrd;wpkPw;wu; cauj;Jf;F ePu;

,l;L> jf;fhspr; Ritf;$l;L epug;gp Nghj;jy;fis mjDs; ,l;L 35

epkplq;fs; fpUkpaopj;Jf;nfhs;f.

KbG

jahupj;j jf;fhspr; Ritf;$l;bd;juj;ij KbG nra;f.
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njhopDl;gf; fy;tpj; Jiw

tpNrl Fwpg;Gf;fs;:

² Nrh]; jahupg;Gf;nfd fiwapy; cUf;fpyhd NrhRg;ghd; my;yJ

fspkz;zhyhd rl;b gad;gLj;jg;gly; Ntz;Lk;.

² Kjypy; rPdp Nru;f;fg;glf; $lhJ. mt;thW Nru;j;jhy; rPdp fukyhf;fj;Jf;F

cl;gl;L Nrh]; epwkhw;wj;Jf;F cs;shFk;.

² ed;F gOj;j rijg;gpbg;ghd jf;fhspg; goq;fisr; Nrh]; jahupg;gjw;nfd

njupT nra;a Ntz;Lk;. ,y;iyNay; fpilf;Fk; gof;$opd; msT

FiwtJld; mjd; epwKk; khw;wkilAk;.

² gof;$o; nrwptile;j gpd;du; tpdhfpup Nru;f;fg;gl Ntz;Lk; mt;thwpd;Nwy;

tpdhfpup tpiuthf Mtpahfp mfw;wg;gLtjdhy; Nrh]; cupa Rit

nfhz;ljhf mikahJ.

² jf;fhspiar; nrwpt+l;Lk;NghJ ed;F fyf;fhJtpbd; fUfpa jd;ik Vw;gl;L

cw;gj;jpapd; ngsjpf ,ay;Gfs; ghjpf;fg;gLk;.

² jf;fhspf;$opd; Muk;g gpwpl;R (brix) ngWkhdk; 4-5 MFk;. nrwpthFk;NghJ

mg;ngWkhdk; 35 MFk;.
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nra;Kiwr; nraw;ghL 52

fha;fwpfs;> goq;fis ,opTg; gjg;gLj;jy; nra;jy;

Nju;r;rp kl;lk; : 9.3

nra;thu;.

ghlNtis : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² jukhd fha;fwpfs;> goq;fisj; njupTnra;jy;.

² fha;fs;> goq;fisf; fOTjy;> Njhy; mfw;Wjy;> ntl;Ljy;
Mfpatw;iwr; rupahfr; nra;jy;.

² ntl;ba fha;fspd;> goq;fisf; ftu;;r;rpfukhf mLf;fp
itj;jy;.

mwpKfk; : czit mjd; ,ay;ghd jd;ikapy; mjpfsT khw;wq;
fis Vw;gLj;jhJ fOTjy;> Njhy; ePf;Fjy;> Jz;Lfshf;
Fjy; Nghd;w kpf ,opthd gjg;gLj;jy; nraw;ghLfis
Nkw;nfhz;L cw;gj;jpfisr; re;ijf;nfdj; jahu; nra;jy;
,opTg;gjg;gLj;jy; vdg;gLk;. ,jd; %yk; mjpfk;
gjg;gLj;jy; %yk; cztpy; Vw;glj;jf;f Nghriz ,og;G
fisf; FiwtiltJld; czit ew;fhg;Gr; nra;tjw;nfd

ew;fhg;Gg; gjhu;j;jq;fs; Nru;f;fg;glYk; jtpu;f;fg;gLk;.

Nfhl;ghL : ,opTg; gjg;gLj;jypd; %yk; ntg;gg; gpuNahfj;jpdhy;

Vw;gLk; ,og;Gfs; Fiwtiljy;;. ,urhadj; jhf;fq;fs;
kpff; Fiwthf eilngWjy; Mfpad %ykhfg; Nghriz
,og;gpd; msT Fiwtiljy;.

(a) gyhf;fha; ,opTg;gjg;gLj;jy;

Njitahd cgfuzq;fSk; nghUl;fSk;:

² Kw;wpa gyhf;fha; - 1

² uPNghy;

² ePu;

² 200ppm, 500ppm  FNshnuhf;]; fiury;fs;

² ntl;Lk; gyif

² fj;jp

² mLg;G

² fOTjy;> ntg;gNkw;Wjy; Mfpatw;Wf;fhd ghj;jpuq;fs;

² nghjpapL nghUs;fs;
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njhopDl;gf; fy;tpj; Jiw

nra;Kiw:

Kiw 1

            1. gyhf;fhia ed;F Rj;jk; nra;J> uPNghy; ,l;L XLk; ePupy; fOtp

J}rp> NrW Mfpatw;iw mfw;wpf;nfhs;f.

2. 200ppm FNshnuhf;]; fiurypy; 10 epkplq;fs; mkpo;j;jp itf;Ff.

3. fhapd; Njhiy Kw;whfr; rPtp mfw;Wf.

Njhiyr; rPtpaJk; fha; fgpy epwkhtijj; jtpu;g;gjw;fhf ePupy;

mkpo;j;jp itf;Ff.

4. gyhf;fhia ePsthf;fpy; ehd;fhf ntl;bf;nfhs;f.

5. Risfis Ntwhf;Ff.

6. gyhr;Risfis ePsthf;fpy; gpse;J tpj;Jf;fis mfw;Wf.

7. gyhr;Risfisj; Jz;Lfshf ntl;ba clNdNa nfhjpj;jhwpa

ePu; nfhz;l ghj;jpuj;jpy; ,l;Lf; fOtp tbjl;bdhy; tbj;Jf;nfhs;f.

8. 50-55°C ntg;gepiy nfhz;l ,sQ;#lhd ePupy; 1 1/2 epkplq;fs;

mkpo;j;jp itf;Ff.

9. nghUj;jkhd xU nghjpAiwapy; (cjhuzk;: ];iuNuhNghk;) ftu;r;rp

fukhfg; nghjpapLf. gpd;du; mjid nkd;glyj;jhs; (Flexible film)

,dhy; Rw;Wf.

10.epiwia mse;jwpe;J re;ijf;F mDg;Gf.

KbG

,opTg;gjg;gLj;jpa gyhr;Risfspd; juj;ij KbG nra;f.

tpNrl Fwpg;Gf;fs;:

² #lhd ePupd; ntg;gepiyAk; mkpo;j;jpitf;Fk; NeuKk;: 50- 55°C, 1 1$2

epkplq;fs;

² nghjp: nghypj;jPd; 150 Nf[;

² fsQ;rpa ntg;gepiy:  6-8°C

² fsQ;rpag;gLj;jp itf;ff;$ba fhyk;: 7 ehl;fs;
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njhopDl;gf; fy;tpj; Jiw

² ,e;jr; nrad;Kiwapd;NghJ ,ioaq;fSf;Fg; ghjpg;G Vw;gLtjdhy;

,ay;ghd Gj;jk;Gjpa jd;ikiatplr; rpwpjsT khw;wNkw;glyhk;. MfNt>

fsQ;rpag;gLj;Jk;NghJ juj;jpidg; NgZtjw;F tpNrl cghaq;fs;

iff;nfhs;sg;gly; Ntz;Lk;.

² vy;yhg; ghj;jpuq;fisAk; ftu;f;fhukpl;Lf; fOtpg; gpd;du; 200ppm

FNshnuhf;]; fiurypdhy; fOtptpl Ntz;Lk;.

² Nkir kw;Wk; Nkirj;Jzp Mfpatw;iw 200ppm FNshnuhf;]; fiurypdhy;

];nghd;r; ,idg; gad;gLj;jpj; Jilj;Jtpl Ntz;Lk;.

² fj;jp> ghj;jpuq;fs; Mfpatw;iw epjKk; 200ppm FNshnuhf;]; fiurypy;

mkpo;j;jpg; gad;gLj;j Ntz;Lk;.

² ntl;Lg; gyifia ed;F fOtp 500ppm FNshnuhf;]; fiurypy; 20

epkplq;fs; mkpo;j;jp itj;J FNshnuf;]; fiury; KOikahf mfw;wg;gLk;

tz;zk; nfhjpf;Fk; ePupy; fOTjy; Ntz;Lk;.

tpNrl tplaq;fs;:

² 3.8 ml FNshnuhf;ir 1l ePupy; fiuj;J 200ppm  FNshnuhf;]; fiuriyj;

jahupj;Jf; nfhs;syhk;.

² 9.5 ml FNshnuhf;ir 1l ,y; fiuj;J 500ppm  FNshnuhf;]; fiuriyj;

jahupj;Jf; nfhs;syhk;.

(b) ,oTepiyapy; gjg;gLj;jg;gl;l goj;jpul;Lj; jahupj;jy;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² fiwapy; cUf;fpdhyhd fj;jp

² ntl;Lk; gyif

² Ngrpd;

² ePu;

² ];iuNuh/Nghk; nghjp

² nkd;glyj; jhs; - Flexible films

² goq;fs; - tj;jifg;gok;> md;dhrp> gg;ghrp> thiog;gok;

² gy;Fj;Jk; Fr;rp - Tooth Picks

nra;Kiw:

             ² goq;fspd; Njhiyr; rPTtjw;F Kd;gjhf ed;F fOtpf;nfhs;f.

² fOtpa goq;fspd; Njhiyr; rPtp eLj;ju msthd Jz;Lfshf
ntl;bf;nfhs;f.
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² ];iu/Nghk; jl;by; goj;Jz;Lfisf; ftu;r;rpfukhf mLf;fp itj;Jf;
nfhs;f.

² nkd;glyj; jhisg; gad;gLj;jp ,jid %bf;nfhs;f.

² gpd;du; re;ijf;F Kd;itf;ff;$ba tpjkhf mjd;kPJ 1-2 gy;Fj;Jk;
Fr;rpfisf; (tooth picks)  Fw;wpf;nfhs;f.

KbG

,opTg;gjg;gLj;jpa goq;fspd; juj;ij KbG nra;f.

tpNrl Fwpg;Gf;fs;:

² goq;fis ntl;Lk;NghJ erptijAk; NrjkiltijAk; jtpu;g;gjw;fhf

cupa fj;jpiag; gad;gLj;Jf.

² gy epwq;fs; nfhz;l goq;fisr; Nru;j;Jf; nfhs;tjd; %yk; ftu;r;rpia

Nkk;gLj;jyhk;.

² ,t;thW ,opthfg; gjg;gLj;jg;gl;l fha;fwpfs;> goq;fs; tpiuthfg; gOj

ilaf; $baditahFk;. ,tw;wpd; pH ngWkhdk; tpiutpy; khw;wkilAk;.

,aw;ifahd tspkz;ly epge;jidfspd; fPo; fsQ;rpag;gLj;Jk;NghJ

tpiutpy; juq;nfLk;.

² Gj;jk;Gjpa goq;fs;> fha;fwpfisf; fUJk;NghJ nghjpaply;> fsQ;rpag;

gLj;jy; vd;gd itj;jpUf;ff;$ba fhy msit ePbj;Jf;nfhs;tjwfhd

Nkyjpf cj;jpfshFk;.

² vdpDk;> ,opTg; gjg;gLj;jYf;F cl;gLj;jg;gl;l goq;fs;> fha;fwpifsf;

fUJifapy; nghjpaply;> Fspu;j;jy; Mfpad fl;lhak; Nkw;nfhs;sg;gly;

Ntz;Lk;.
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nra;Kiwr; nraw;ghL 53

Nju;r;rp kl;lk; : 9.4

nra;thu;.

ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² gyhf;nfhl;il nuh/gp jahupg;gjw;Fj; Njitahd
%yg;nghUs;fisr; rupahfj; njupT nra;thu;.

² rupahd njhopDl;g cj;jpfisf; ifahz;L> gyhf;
nfhl;il nuh/gp jahupj;jy;.

² jahupj;j gyhf;nfhl;il nuh/gpapdJ GyDf;nfl;Lk;
jd;ikia kjpg;gply;.

² jahupj;j gyhf;nfhl;il nuh/gpapdJ MAl;fhyj;ijj;
Jzpjy;.

mwpKfk; : gz;ilf;fhyj;jpypUe;Nj gyhf;nfhl;ilfis mtpj;Jk;
rikj;Jk; czthf cl;nfhs;s ,yq;if kf;fs;
gofpAs;sdu;. gyhf;nfhl;iliaf; nfhz;L gy;tifg;
gLj;jpa czTg; nghUs;fs; cw;gj;jp nra;ayhk;.
mtw;Ws; gyhf;nfhl;il nuh/gp Ritkpf;f Xu; czthFk;.
,t;thwhf Gjpa cw;gj;jpg; nghUnshd;iwj; jahupj;j
gpd;du; mjd; GyDf;nfl;Lk; jd;ikia kjpg;gpLtJ
mtrpakhFk;.

Nfhl;ghL : ntg;gNkw;Wtjhy; ghjfkhd Ez;zq;fpfs; moptNjhL>

cztpd; ePu; capu;g;Gj;jd;ikAk; FiwtiljYk;> Gwj;Nj
apUe;J rPdp Nru;g;gjhy; fyitapd; rPdpr; nrwpT mjpfupg;
gjhy; Ez;zq;fpfspd; tsu;r;rp jilg;gLjYk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

²  vupthA mLg;G

²  NrhRg;gd;

²  Ngrpd;

²  jl;L

²  fj;jp

²  mfg;ig

²  mtpj;J krpj;j gyhf;nfhl;il - xU NjePu;f; Nfhg;ig

²  rPdp xd;wiuj; ^1 1$2& NjePu;f; Nfhg;ig

²  ghy;kh ,uz;L (2) Nkirf;fuz;b

²  ntdpyh - rpwpjsT

²  Vyf;fha; 2 - 3

gyhf;nfhl;il nuh/gp jahupj;jy;> mjd; GyDf;nfl;Lk;
jd;ikia kjpg;gply;> MAl;fhyj;ijj; jPu;khdpj;jy;
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nra;Kiw:

a)  gyhf;nfhl;il nuh/gp jahupj;jy;

             ² mtpj;J krpj;j gyhf;nfhl;il> rPdp> ghy;kh Mfpatw;iwr; Nru;j;Jf;
fyf;Ff.

² gpd;G mLg;gpNyw;wp ed;F fpsWf.

² <uypg;G tw;w ,lkspf;Ff.

² mLg;gpypUe;J ,wf;f Kd;du; Rita+l;bfs; Nru;f;Ff.

² gjkhf ePu; tw;wpa epiyia mfg;igapdhy; (nfl;bahd jpuis
Nghd;W) czuyhk;.

² jl;nlhd;wpy; 0.5 nrd;wp kPw;wu; jbg;Gilajhfg; gug;gp> 2 nrd;wpkPw;wu;
ePs mfyKs;s Jz;Lfshf ntl;bf;nfhs;f.

KbG

jahupj;j  gyhf;nfhl;il nuh/gpapdJ juj;ij KbG nra;f.

b) jahupj;j gyhf;nfhl;il nuh/gpapdJ GyDf;nfl;Lk; jd;ikia

kjpg;gply;.

      ² juTg;gjpTg; gj;jpunkhd;W jahupj;jy;

² gyhf;nfhl;il nuh/gpapdJ GyDf;nfl;Lk; jd;ikia kjpg;gpLk;NghJ

mj;juTfisg; gjpT nra;tjw;fhd Hedonic tifr; Nrhjid

nahd;Wf;Fg; nghUj;jkhd juTg;gjpTg; gj;jpunkhd;W jahupj;Jf;
nfhs;f.

² ,jw;fhf Rit> epwk;> ,ioaikg;G Mfpa GyDf;nfl;Lk; ,ay;Gfis
kjpg;gpLf.

² xt;nthU jlitAk; Ritiar; Nrhjpj;j gpd;du;> ePupdhy; thia
myk;Gf.

KbG

  Nkw;gb GyDf;nfl;Lk; ,ay;Gfspd; topNa rf khztuJ tpUg;igf; fw;wha;f.

c) Nkw;gb Kiwapy; jahupj;j gyhf;nfhl;il nuh/gpapd; MAl;

fhyj;ij msj;jy;

² jahupj;j gyhf;nfhl;il nuh/gp Jz;Lfisg; nghypg;GNuhg;gypd;
ciwfspy; nghjpapl;L Kj;jpiuapLf.

² gpd;du; nuh/gp nghjpfis Ma;T$lj;jpy; itj;J> mjd; epwk;>
,ioaikg;G Mfpad NtWgLtij mtjhdpf;Ff.

² gyhf;nfhl;il nuh/gp gOjilaj; njhlq;Fk; re;ju;g;gk; tiuapyhd
fhyj;ijf; fzpf;Ff.

KbG

gyhf;nfhl;il nuh/gpapdJ MAl;fhyj;ij KbT nra;J> re;ijapy; tpw;gidf;F

itf;fg;gl;Ls;s cw;gj;jpfspd; MAl;fhyj;Jld; xg;gpLf.
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tpNrl Fwpg;Gf;fs;:

² ,jw;fhf kzypy; Gijj;Jitj;J ew;fhg;Gr; nra;ag;gl;l gyhf;nfhl;il

fisg; gad;gLj;JtJ ngupJk; nghUj;jkhdJ.

² GyDf;nfl;Lk; jd;ikia msg;gjw;fhfg; nghUj;jkhd Xu; ,lj;ij /

#oiy Maj;jk; nra;J nfhs;tJ Kf;fpakhdJ.
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nra;Kiwr; nraw;ghL 54

Nju;r;rp kl;lk; : 9.5> 9.6

nra;thu;.

ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:
² me;je;j czT cw;gj;jpg; nghUSf;Fg; nghUj;jkhd

nghjpapL nghUs;fisj; njupTnra;jy;.

² rupahd njhopDl;g cj;jpfisf; ifahz;L czT

cw;gj;jpfisr; rupahfg; nghjpaply;.

² cw;gj;jpg; nghUSf;F cupathW ngau;r;Rl;baply;.

mwpKfk; : ahNjDk; czT cw;gj;jp njhlu;ghf> Efu;NthUf;F
rupahd jfty;fisg; nghjpAiwapd; topNa toq;FjNy
czTg; ngau;r;Rl;baply; vd;gjhy; fUjg;gLfpd;wJ. 1980
,d; 26 mk; ,yf;f czTr;rl;lj;jpy; mlq;fpAs;s>
ngau;r;Rl;baply;> tpsk;gug;gLj;jy; tpjpKiwfSf;F

mikthfNt ngau;r;Rl;b jahupf;fg;gLjy; Ntz;Lk;.

Nfhl;ghL : czTg; nghUisg; nghjpapLtjhy;> #oYld; njhLif

AWtJ jLf;fg;gLtjd; tpisthf> czT gOjila
VJthFk; fhuzpfs; fpilf;fhkw; Nghtjhy; mt;Tzit
ew;fhg;G epiyapy; itj;jpUf;fyhk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² mYkpdpag; Ngzpfs;

² fz;zhbg; Nghj;jy;fs; (,Uz;l> CLfhl;Lk; jd;ikAs;s)

² gpshj;jpf;Fg; Nghj;jy; (PET)

² nghypGnuhg;gypd; (PP)

² czTr;rl;lj;jpd; gpujp

nra;Kiw:

a) czT cw;gj;jpg; nghUSf;Fg; nghUj;jkhd nghjpiaj; njupTnra;jy;.

 tpRf;Nfhj;J> jf;fhspr; Ritf;$l;L> Nfhbay;> kPw;Nghy;];> ghr;ru;

Kiwg; gpuNahfpf;fg;gl;l ghy;> Njq;fhnaz;nza; Mfpa czT

cw;gj;jp tiffisj; njupT nra;J nfhs;f.

 Nkw;gb cw;gj;jpfSf;fhd nghjpfshfg; nghypGnuhg;gyPd;> jfug;Ngzp>

fz;zhbg; Nghj;jy;> gpshj;jpf;Fg; Nghj;jy; Mfpatw;iwg; ngw;Wf;nfhs;f.

 jug;gl;l czTg; nghUSf;Fg; nghUj;jkhd nghjpiaj; njupTnra;f.

czTr;rl;l tpjpKiwfspd;gb> czT cw;gj;jpg; nghUnshd;W nghUj;jkhd

nghjpapL nghUs;fisj; njupTnra;jYk; ngau;r;Rl;b jahupj;jYk;
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KbG

Fwpj;j czTg;nghUSf;nfdj; njupT nra;j nghjptif kw;Wk; me;jg; nghjpiaj;

njupT nra;jikf;fhd fhuzk; Mfpatw;iwf; Fwpj;Jf;nfhs;f.

,it jtpu:

jputg;ghy;> ntwpf;fhg; ghdq;fs; (soft drink) Nghd;wtw;wpy;> fhyhtjpj; jpfjp

Nghj;jy; %bapy; Fwpg;gplg;gLjy; Ntz;Lk;.

       (b) czT cw;gj;jpf;nfdg; ngau;r;Rl;biaj; jahupj;jy;

 czTr; rl;lj;jpy; cs;s czTg; ngau;r;Rl;baplYk; tpsk;guQ;

nra;jYk; njhlu;ghd tpjpKiwfSf;F mikthf NkNy (a) ,y;

Fwpg;gplg;gl;l cw;gj;jpg; nghUs;fSf;Fg; nghUj;jkhd ngau;r;Rl;b

fisj; jahupf;FkhW mwpTWj;Jf.

nra;Kiw

czTg; nghjpAiwapd; Rl;bapdJ (label) gpujhd rl;lfj;jpy; (Main Panel) gpd;tUk;

%d;W gpujhd tplaq;fs; mlq;fpapUj;jy; Ntz;Lk;.

1. nghJg;ngau; (Common name) : ,uz;L nkhopfspy; my;yJ %d;W nkhopfspYk;

njspthf ntl;bj; njupaf; $bathwhf jbj;j vOj;jpy; mr;rplg;gl;bUj;jy;.

2. cw;gj;jpg; gz;lj;jpd; tzpfg; ngau; (Brand name) : xU nkhopapy; my;yJ

xd;Wf;F Nkw;gl;l nkhopfspy; nghJkf;fs; top jtwptplhj tifapy; njspthff;

Fwpg;gplg;gl;bUj;jy;.

3. Njwpa fdtsT (Net volume): rUtNjr FwpaPLfs; %yk; fhl;lg;gl;bUj;jy;.

jpz;kg;gz;lnkdpd; g my;yJ kg (fpuhk; my;yJ fpNyhfpuhk;) jputg; gz;lnkdpd;

ml my;yJ l (kpy;yp yPw;wu; my;yJ yPw;wu;) jput Clfj;jpy; nghjpaplg;gl;Ls;sjhapd;

jputj;ij ePf;fpa gpd;du; Njwpa epiw g my;yJ kg

 nghJg;ngau; vd;gJ czTg; nghUspd; nghJthf tof;fpYs;s ngauhFk;.

tzpfg; ngaiuf; Fwpg;gpLtjw;fhfg; gad;gLj;jg;gl;Ls;s vOj;Jf;fspd; 1/3

,w;Ff; Fiwahj gUkDs;s vOj;Jf;fspy; nghJg;ngau; Fwpg;gplg;gl;bUj;jy;

Ntz;Lk;.

 cw;gj;jp     nghjptif njupTnra;jikf;fhd fhuzk;
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 mDkjpf;fg;gl;ls;s Nru;khdg; nghUs;fis mtw;wpd; ngau;fisf; Fwpg;gpLtjd;

%yk; my;yJ rUtNjr uPjpapy; Vw;Wf;nfhs;sg;gl;Ls;s ,yf;fq;fs; %yk;

fhl;Ljy; Ntz;Lk. (INS Number)

 fsQ;rpag;gLj;jy; kw;Wk; gad;gLj;Jjy; njhlu;ghd mwpTWj;jy;fs; cs;sdthapd;

mtw;iwAk; Fwpg;gpLjy; Ntz;Lk;.

 cw;gj;jpahsupd; ngaUk; KftupAk;.

 ,yq;ifapy; nghjpapLgtupd; my;yJ tpepNahfpg;gtupd; ngaUk; KftupAk;.

 njhFjp ,yf;fk; my;yJ FwpaPl;L ,yf;fk; my;yJ me;juq;ff; FwpaPL

 fhyhtjpj;jpfjp (ahNjDk; ,uz;L nkhopfspy;)

jpfjp/khjk;/Mz;L

Mz;L/khjk;/jpfjp

Mz;L: ehd;F ,yf;fq;fspy; Fwpg;gpLjy; mjd; Kd;Nd Expiry my;yJ Exp

      vdf; Fwpg;gpLjy;.

Mz;L: ehd;F ,yf;fq;fspy; Fwpg;gLtjhapd;: jpfjp/khjk;/Mz;L

cw;gj;jpj;jpfjp: Mz;L ehd;F ,yf;fq;fspy; jpfjp/khjk;/Mz;L MFD

 mlq;fpAs;sit - ,wq;F tupirg;gb fhl;lg;gLjy; Ntz;Lk;.

tpNrl Fwpg;Gf;fs;:

 czTr; rl;lj;jpy; ~~czT ngau;r;Rl;baplYk; tpsk;gur; nra;jYk;||

njhlu;ghd  tpjpKiwfSf;F mikthf> gpd;tUk; jfty;fs; ngau;r;Rl;bapy;

ntspg;gLj;jg;gLjy; Ntz;Lk;.

 cw;gj;jpapd; nghJg;ngau;

 cw;gj;jpapd; tzpfg; ngau;

 cw;gj;jpahsupd; ngaUk; KftupAk;

 gjptpyf;fk;

 Njwpa epiw my;yJ fdtsT

 mlq;fpAs;sit - ,wq;Ftupirg;gb

 mjp$ba rpy;yiw tpiy

 ew;fhg;Gg; nghUs;fs; mlq;fpAs;sdth ,y;iyah vd;gJ.

 cw;gj;jpj; jpfjp

 fhyhtjpj; jpfjp

 njhFjp ,yf;fk; (Batch Number)
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nra;Kiwr; nraw;ghL 55

Nju;r;rp kl;lk; : 9.5

nra;thu;.

ghlNtisfs; : 03

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² czT nghjpaplYf;fhd capupag; nghjpAiwnahd;W
jahupj;jy;.

² capupag; nghjpAiwapy; czT nghjpapLjy;.

mwpKfk; : czTg; nghjpaplypd;NghJ nghjpapL nghUshf> capupay;
uPjpapy; gpupj;jopahj (Non - Bio degradable) cl;gLj;jpg;
nghUs;fisg; gad;gLj;Jtjhy;> fopTg;nghUs; Kfhik
apd;NghJ gpur;rpidfis vjpu;Nehf;f NeupLtNjhL> rpy
Ntisfspy; clYf;Fj; jPq;F gaf;fj;jf;f nghUs;fSs;
nghjpapL nghUs;fspd; topNa czTld; Nru ,lKz;L.
,e;jg; ghjfkhd epiyikiaj; jtpu;g;gjw;fhf> #oy;
Neakhd nghjpapL nghUs;fs;> capupay; nghjpapL

nghUs;fs; gad;gLj;jg;gLfpd;wJ.

Nfhl;ghL : capupay; uPjpapy; gpupe;jopaf;$ba jhtu ,iiyfisf;

nfhz;L capupay; nghjpAiwnahd;W jahupj;Jf;
nfhs;syhk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

²  thio ,iy - 01

²  vupthA mLg;G (Gas cooker)

²  nfhjpePuhtp gpwg;ghf;fp (Steamer /ciy)

²  mKf;f mLg;G

²  vdhky; ghj;jpuq;fs; - 02

²  ePu;

²  fdyLg;G (Oven)

²  FspNuw;wp

²  bikjhs;/ifj;Jiljhs; (Paper tissue)

gupfupg;Gr; nra;j thio ,iyg;nghjpAiwnahd;W jahupj;jy;
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nra;Kiw:

             ² ed;F tsu;r;rpaile;j> ed;F tpupe;j thioapiynahd;wpidj; njupT
nra;J nfhs;f.

² ikaf;fhk;G mlq;fhjthW 45cm x 45cm Jz;Lfshf ntl;bf;nfhs;f.

² ntl;bnaLj;j thioapiyj; Jz;Lfspy; cs;s J}R> Vida
khRf;fis ePf;Ftjw;fhf> Kjypy; Rj;jkhd ePupy; fOTf.

² ,iyj;Jz;Lfis 80-850C ntg;gepiyapy; cs;s fdyLg;gpy; 5

epkplk; tiu cyu;;j;jpf; nfhs;f.

² ,iyfs; Gifahu;e;j gRkQ;rs; (Olive green) epwk;Nghd;w epiwj;ij
milAk; tiuapy; 25 - 60 nrf;fd; Neuk; nfhjpePuhtpapy; mtpf;Ff.

² vdhky; Ngrpd;fs; ,uz;Ls; xd;wpy; nte;ePUk; kw;iwajpy; jz;zPUk;
vLf;Ff.

² ,iyfspd; gr;irepwj; Njhw;wk; NtWgLk; tiuapy; nte;ePupy; ,l;L
itj;J> cldbahfj; jz;zPupy; ,Lf.

² mKf;ftLfyd; xd;wpDs; rpy epkplq;fs; tiu ,iyj;Jz;Lfis
itj;jpUf;Ff.

² ,iyfspd; Nkw;gug;gpy; ePu;f; fhzg;gLkhapd; mjid ePf;Ff.

² gpd;du; thio ,iyj;Jz;Lfis 8-10 kzp Neuk; ,sq;fhw;wpy;
cyu;j;Jf.

² ,t;thW cyu;j;jpa thioapiyj; Jz;Lfisf; FspNuw;wpa epge;jid
fspd; fPo;f; fsQ;rpag;gLj;Jf.

² fsQ;rpag;gLj;Jk;NghJ <uypg;ig cwpQ;rpf; nfhs;tjw;fhf xt;Nthu;
,iyj;Jz;Lf;Fk; ,ilNa> bikjhs; Jz;L my;yJ ifj;Jil
jhs; (Paper tissue) ,l;Lf; 10-20 ,iyj; Jz;Lfisf; nfhz;l
nghjpfshff; fl;Lf.

² mg;nghjpfisr; rpwpa ngl;bfspy; ,l;L my;yJ mYkpdpa ,jo;fspy;
(Foil) Rw;wp itf;Ff.

KbG

  czTg; nghUnshd;wpid ,g;nghjpnra; nghUspy; nghjpapLk; tpjj;ijf;

  ifahz;L ghu;f;Ff.

tpNrl Fwpg;Gf;fs;:

² thio ,iyj;Jz;Lfis ntl;Lk;NghJ Njitf;Nfw;g> rJutbtj;

Jz;LfshfNth tl;ltbtj; Jz;LfshfNth ntl;bf;nfhs;syhk;.

² gupfupg;Gr; nra;j thioapiyj; Jz;Lfis epwj;jpNyh juj;jpNyh khw;wk;

Vw;glhjthW miwntg;gepiyapy; 5 ehs;fs; itj;jpUf;fyhk;. FspNuw;wpa

epge;jidfspy; xU khjj;Jf;F (30 ehs;fSk;) Nkw;gl;l msT fhyk;

itj;jpUf;fyhk;.

² thioapiyapy; nghjpnra;j czTg; nghUs;fis Ez;ziyf; fdyLg;gpy;

(microwave oven) ,l;L> mtw;wpy; vt;tpj khw;wq;fSk; Vw;glhjthW #lhf;fpf;

nfhs;syhk;.
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² xU thio kuj;jpypUe;J gupfupg;Gr;nra;j thioapiyj;Jz;Lfs; jahupg;

gjw;F xU tUlj;jpy; 10 ,iyfs; tiu ngwyhk;.

² xU thio ,iyapypUe;J  45cm x 45cm msTila 6 - 8 Jz;Lfs;

tiu ngwyhk;.

² thioapiy jtpu;j;jtplj;J> jhkiu tiffs;> Njf;F> fj;jhg;G> g+rdp>

grsp> Nfhth> fpz;iz> rtz;liy> g+tuR> kzpthio Nghd;w jhtu

,iyfisAk; gad;gLj;jyhk;.
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nra;Kiwr; nraw;ghL 56

fye;jpsf;fkhf;fpa (Adulterated) czTfis ,dq;fhzy;

Nju;r;rp kl;lk; : 9.8

nra;thu;.

ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² fye;jpsf;fg;gl;l kpsfha;j;J}s;> muprp kh> NfhJik kh>

Fuf;fd; kh Mfpatw;iw ,dq;fhzg; gad;gLj;jg;gLk;

ngsjpf Kiwfisf; ifahz;L ghHj;jy;.

² Rj;jkhd khjpupfspd; (Samples) rpwg;gpay;Gfis ,dq;fhzy;

² xsp EZf;Ff;fhl;biar; rupahfr; nrg;gQ;nra;jYk; gad;

gLj;JjYk;.

² jug;gl;l khjpupfSf;fhff; fz;zhb tOf;fpNaw;wq;fisj;

jahhpj;Jf;nfhs;sy;.

mwpKfk; : cztpd; epiwia/fdtsit mjfpupg;gjw;fhfTk;
,yhgj;ij mjpfupj;Jf; nfhs;tjw;fhfTk; kdpjdhy;
czTg; nghUs;fSld; Nru;f;fg;gLk; nghUs;fNs>
fyj;jpsfkhf;fw; nghUs;fs; vdg;gLfpd;wd.

rpy tiff; fyj;jpsf;fkhf;fw; nghUs;fis ntWq;
fz;zhy; mtjhdpj;J ,dq;fhz KbtNjhL> kw;Wk;
rpy tiff; fyj;jpsf;fkhf;fw; nghUs;fis ,dq;fhz;

gjw;F Ma;T$l trjp Njit.

Nfhl;ghL : ahNjDk; ,bj;j/J}shf;fpa cztpd; mbg;gilahd

mikit EZf;Ff;fhl;bapy; mtjhdpg;gjd; %yk;
mt;TztpdJ rpWkzpfspd; tbtj;jpYk; NtWgl;l
tbtKs;s rpWkzpfs; cs;sd vd mtjhdpg;gjd; %yk;
fyj;jpsf;fkhf;fy; nra;ag;gl;Ls;sjh ,y;iyah vd;gijj;
Jzpayhk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² Rj;jkhd muprp kh 10g

² Rj;jkhd Fuf;fd; kh 10g

² Rj;jkhd NfhJik kh 10g

² Rj;jkhd kpsfha;j;J}s; 10g

² 20 % muprpkh ,l;Lf; fye;jpsf;fg;gl;l Fuf;fd; kh 10g

² 20 % muprpkh ,l;Lf; fye;jpsf;fg;gl;l NfhJik kh 10g

² 20 % muprpkh ,l;Lf; fye;jpsf;fg;gl;l kpsfha;j; J}s; 10g

² xsp EZf;Ff;fhl;b
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² tOf;fpfSk; %bj;Jz;LfSk;

² Kfitfs;

² fha;r;rptbj;j ePu;

² gUj;jpg; gQ;R

² fz;zhbf; Nfhy;

² ngj;jpupf; fpz;zq;fs;

² ePu;

² ,yj;jpudpay; juhR

² rpWJLg;G (Spatula)

² rpwpa GFj;jp (Small syringe - disposable)

nra;Kiw:
       a xsp EZf;Ff;fhl;b Kiw

tOf;fpiaj; jahupj;jy;
 Rj;jkhd muprpkhitj; jdpahfg; ngj;jpupf; fpz;zj;jpy; vLf;f.

 ,yj;jpudpay; juhrpidg; gad;gLj;jp 5 mg Rj;jkhd muprpkhit

epWj;Jf;nfhs;f.

 fpsprupd; : ePu; - 1:1 vDk; tpfpjj;jpy; Nru;j;J xU fiury; jahupf;Ff.

jahupj;j fiurYld; rpW JLg;gpdhy; muprp khitr; Nru;f;Ff. fiurypd;

rpwpjsitf; fz;zhb tOf;fpnahd;wpd; kPJ jltpg; gug;gp xspEZf;Ff;

fhl;bapdhy; mtjhdpf;Ff.

 tspf;Fkpopfs; rpiwg;glhjthW fz;zhb tOf;fpapd; kPJ cs;s

khjpupia Jz;bdhy; %bf;nfhs;f.

 %bj;Jz;Lf;F ntspNa frpAk; ePiu jpRf;fljhrpapdhy; Jilj;J

ed;F CLfhl;Lk; jd;ikAilajhf khjpupiaj; jahu;nra;J nfhs;f.

 NkNy Fwpg;gpl;lthW Rj;jkhd NfhJik kh> Fuf;fd; kh> kpsfha;j;

J}s; Mfpatw;Wf;nfd jdpj;jdpahf 3 tOf;fpfisj; jahupj;Jf;nfhs;f.

 NkNy jahupj ;j ehd;F khjpu pfisAk; jdpj ;jdpNa xsp

EZf;Ff;fhl;bapd; fPo; mtjhdpf;f.

 xsp EZf;Ff;fhl;bapd;fPo;j;; njd;gLk; mikg;Gfis mtjhdpj;Jg;

gpd;tUk; tupg;glq;fSld; xg;gpl;Lr; Rj;jkhd khjpupapd; ,ay;Gfisf;

Fwpj;Jf; nfhs;f.
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fye;jpsf;fg;gl;l Fuf;fd; khit / NfhJik khit / kpsfha;j;

J}is ,dq;fhzy;.

 20% muprp kh Nru;f;fg;gl;L fyg;glQ; nra;ag;gl;l Fuf;fd; khit

ngj;jpupf; fpz;zj;jpy; vLj;Jf;nfhs;f.

 (a) apy; Fwpg;gpl;lthwhf Fuf;fd; kh tOf;fpNaw;wnkhd;iwj; jahupj;Jf;

nfhs;f.

 xsp EZf;Ff;fhl;bapd; fPo; Rj;jkhd muprp kh> Fuf;fd; kh Mfpa

khjpupfSld; xg;gpl;Lf; fyg;glQ; nra;ag;gl;l khjpupia mtjhdpf;Ff.

 NkNy Fwpg;gpl;lthNw

 Rj;jkhd NfhJik kh> 20% muprp kh Nru;j;Jf; fyg;glQ; nra;ag;gl;l

NfhJikkh khjpup>

Rj;jkhd kpsfha;j; J}s>; 20 % muprp kh ,l;Lf; fye;jpsf;fg;gl;l

kpsfha;j; J}s; khjpup Mfpatw;iw mtjhdpj;J NtWghLfisg;

gjpT nra;Jnfhs;f.

    (b) epiwkhd Kiw (Gravimetric method)

 Rj;jkhd kpsfha;j; J}s; khjpup> muprp kh fyf;fg;gl;l kpsfha;j;

J}s; khjpup Mfpatw;iwj; jdpj;jdpNa ngw;Wf;nfhs;f.

 Kfitapy; Rj;jkhd 5g kpsfha;j; J}is vLj;J 100 ml ePupy; ed;F

fiuj;J Xa;tpy; tpLf.

 mt;thNw fyg;glQ; nra;ag;gl;l kpsfha;j; J}spy; 5g ia vLj;J

100 ml ePupy; fiuj;J Xa;tpy; ,Uf;f tpLf.

 ,e;j ,uz;L khjpupfisAk; xNu jlitapy; fyf;fp Xa;tpypUf;f

tpl;L mtjhdpf;Ff.
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 muprp kh> Fuf;fd; kh> NfhJik kh> kpsfha;j; J}s; Mfpatw;wpd;

rpWkzpfis mtjhdpf;Ff. (rpWkzpfspy; ntt;NtW tbtq;fs; fhl;lg;

gl;Ls;s glj;ijg; gad;gLj;j Ntz;Lk;.)

 Rj;jkhd khjpupiaAk; fyj;jpsf;fg;gl;l khjpupiaAk; xg;gpLf.

 Rj;jkhd kpsfha;j; J}isAk; fyj;jpsf;fpa kpsfha;j; J}isAk;

ePupy; ,l;Lf; fyf;fp> Xa;tpy; itj;J> mbapy; gbe;Js;s nghUs;fspd;

mlu;j;jpia xg;gpLf. (myFf; fdtstpd; jpzpT)

KbG

Rj;jkhd murp kh> NfhJik kh> Fuf;fd; kh> kpsfha;j; J}s; Mfpatw;wpd;

rpWkzpfspd; cUtj;ij ,dq;fhz;f.

fyj;jpsf;fkhf;fpa khjpupfspy; rpWkzp cUtf; fyg;igf; fhzyhk;.

cjhuzk;:

20 rjtPj muprp khtpdhy; fyj;jpsf;fg;gl;l kpsfha;j; J}spy; kpsfha;j; J}s;>

muprp kh Mfpad ,uz;bdJk; rpWkzp cUtq;fisf; fhzyhk;.

Rj;jkhd kpsfha;j; J}spd; myFf; fdtstpd; jpzpitAk; ngWf. fye;jpsf;fpa

kpsfha;j; J}spd; myFf; fdtstpd; jpzpitAk; ngWf. ,uz;L jpzpTfisAk;

xg;gpLtjd; %yk; fyj;jpsf;fkhfpa khjpupiaj; njupTnra;J nfhs;syhk;.

tpNrl Fwpg;Gf;fs;:

xspEZf;Ff;fhl;b Kiwapd;NghJ>

 kpsfha;j; J}s;> muprpkh> Fuf;fd; kh khjpupfs; fyg;glQ;nra;ag;glhjitahf

,Uj;jy; Ntz;Lk;.

 jahupf;fg;gLk; khjpupfs; kpfr; nrwpthfNth kpf IjhfNth ,Uj;jyhfhJ.

mt;thwhapd; Jy;ypakhd mtjhdpg;Gfisg; ngwKbahJ NghFk;.

 muprp kh> Fuf;fd; kh> NfhJik kh khw;Wk; kpsfha;j; J}s; rpWkzpfspd;

cUtq;fs; jug;gl;Ls;s tpsf;fg;glq;fisg; gad;gLj;Jf.

 Gjpa fz;zhb tOf;fpfs;> %bj;Jz;Lfisg; gad;gLj;Jf.

 xU ifapd; cs;sq;if kPJ EZf;Ff;fhl;bia itj;J kWifapdhy;

EZf;Ff;fhl;bapd; clw;gFjpiag; gpbj;J EZf;Ff;fhl;bia vLj;Jr;nry;y

Ntz;Lk;.

 Kjypy; nghUs; Jz;il> jho;tYtpy; mikf;Ff. (cauk; Fiwthd

nghUs; Jz;L ,JthFk;.)

 jahupf;fg;gl;l khjpupia EZf;Ff;fhl;b Nkirapd; kPJ itj;J ,Wf;fTk;.

 jho;tYtpy; ntWq;fz;zhy; ghu;j;jthW gUk;gbr; nrg;gkhf;fpapd; %yk;

EZf;Ff;fhl;bapd; clw;Fohia fPo;Nehf;fpf; nfhz;L nry;f.
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 gpd;du; fz; Jz;bD}lhf mtjhdpj;J Mbapy; ed;F xsp gLkhW Mbiar;

nrg;gQ;nra;f.

 khjpupapd; tpk;gk; njspthfj; njupAk; re;ju;g;gk; tiuapy; Ez; nrg;gkhf;fpiaj;

jpUfp EZf;Ff;fhl;bia kpf nkJthf> khjpupapypUe;J Nky; Nehf;fpg;

nrg;gQ;nra;f.

 tpk;gk; njspthfj; njd;gl;lJk; cUg;ngUf;fj;ij mjpfupj;J mtjhdpf;Ff.

 nghUs;Jz;L tOf;fpAld; NkhJtijj; jtpu;f;Ff.

 EZf;Ff;fhl;bapd; tpy;iyfis cq;fsJ tpuy;fshy; njhLtijj; jtpu;f;f.

tpy;iyfisj; Jilg;gjw;fhd tpNrl jhspdhy; mtw;iwj; Jilj;Jf;nfhs;f.

 EZf;Ff; fhl;bapD}lhd mtjhdpg;G Kbe;j gpd;du;> EZf;Ff;fhl;bapd;

clw;gFjpia cau;j;Jf. kPz;Lk; nghUl;Jz;bid jho;tYtpy; mikj;J

khjpupia mfw;Wf.

 gad;gLj;jpa gpd;du;> xspEZf;Ff; fhl;bapy; J}R gbahjthW %bitf;fTk;.
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nra;Kiwr; nraw;ghL 57

Nju;r;rp kl;lk; : 10.2

nra;thu;.

ghlNtisfs; : 08

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² Kjpu;r;rpj;jd;ikia msg;gjw;Fupa cgfuzq;fis cupa
thW msitj; jpUj;jk; nra;jYk; mt;Tgfuzq;fisg;
gad;gLj;jp thrpg;Gfisg; ngWjYk;.

² epwk;> tpiwg;Gj;jd;ik> gpwpl;Rg; ngWkhdk;> pH ngWkhdk;>
mlq;fpAs;s mkpyj;jpd; msT Mfpatw;Wf;fika jug;gl;l
fha;fwpfSf;fhd / goq;fSf;fhd Kjpu;r;rpf; Fwpfhl;bfisf;
fl;bnaOg;Gjy; .

² Kjpu;r;rpf; Fwpfhl;bfSf;F mika tpisnghUis mWtil
nra;ag; nghUj;jkhd re;ju;g;gj;ijj; jPu;khdpj;jy;.

mwpKfk; : fha;fwp> goq;fspd; Kjpu;r;rpf; Fwpfhl;bfisr; Nrhjpg;gjd;
%yk; tpisnghUis mWtil nra;tjw;Fg; nghUj;jkhd
re;ju;g;gj;ijj; jPu;khdpf;fyhk;. Kjpu;r;rpf; Fwpfhl;bfisr;

Nrhjpg;gjw;fhd ntt;NtW Kiwfs; ifahsg;gLk;.

Nfhl;ghL : Kjpu;r;rpf; Fwpfhl;bfisr; Nrhjpf;Fk; ntt;NtW Kiwfs;

%yk; fha;fwpfs;> gotiffspd; tpisnghUs;fis
mWtil nra;tjw;Fg; nghUj;jkhd re;ju;g;gj;ijj;
jPu;khdpj;J mWtil nra;tjhy; fha;fwpfs; kw;Wk;
gotiffspy; mWtilf;Fg; gpe;jpa ,og;ig ,opthf;fpf;
nfhs;syhk;.

a. fha;fwpfs; kw;Wk; gotiffspdJ Njhypd; epwj;jpw;fika Kjpu;r;rpj;
jd;ikiaj; Jzpjy;

      Njitahd cgfuzq;fSk; nghUl;fSk;

² gapupd; (kh / thio my;yJ gg;ghrp) ntt;NtW Kjpu;r;rpg; gUtq;fisr;
Nru;e;j fha;fs; %d;W (Nkw;Fwpg;gpl;l gapu;fspd; 100% gr;ir epwk;
nfhz;l> 50% gr;ir epwKk; 50 % kQ;rs; epwKk; nfhz;l> 100%
kQ;rs; epwk;nfhz;litAk; mstpYk;> tbtj;jpYk; xj;jitAk; xNu
Ngjj;jp ypUe;J ngwg;gl;litAkhd khjpupfshf ,Uf;f Ntz;Lk;)

² 'kd;ry;" epw ml;ltiz
² mopah ik khu;f;fu; Ngid (Permanent marker pen)
² juhR
² msf;Fk; ehlh
² Ntzpau; ,Lf;fpkhdp

fha;fwpfs; kw;Wk; gotiffspd; Kjpu;r;rpf; Fwpfhl;bfs; %yk;
gapu; tpisnghUs;fspd; Kjpu;r;rpj;jd;ikiaj; Jzpjy;
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nra;Kiw:

  ² jug;gl;Ls;s goq;fspd; Gwj;Njhw;wj;ij mtjhdpj;Jg; gpd;tUkhW

njhFjpfshf;fp ml;ltiziaj; jahu;nra;f.

ntWq;fz;Zf;Fg; Gyg;gLk; epwk; 100% gr;ir   50 % gr;ir   100 %kQ;rs;

epwq; nfhz;l 50 % kQ;rs; epwq; nfhz;l

Kjpu;r;rpf;F mikthd khjpupfs; Stage - 1 (S1)  Stage - 2 (S2)  Stage - 3 (S3)

khjpup ,y R
1  

       R
2   

       R
3           

R
1  

      R
2   

     R
3                

 R
1  

     R
2   

        R
3

kQ;ry; epwk; (Njhypd; epwk;)

epiw

ePsk;

mfyk;

rijapd; epwk;

² NkNy tifg;gLj;jg;gl;l xt;nthU khjpupapYKs;s fha;fSf;Fk;

gpd;tUkhW ngau;r;Rl;b ,Lf.

ngau;r;Rl;b ,yf;fk; ngau;r;Rl;b ,yf;fk;

S
1
R

1
    S

2
R

1

           Stage-1 (S
1
) S

1
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2
  Stage-2  (S

2
)     S

2
R

2

S
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R

3
    S

2
R

3

S
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           Stage-3 (S
3
) S

3
R

2

S
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R

3

 vy;yhf; fha;fsJk; ePsk;> mfyk;> epiw Mfpatw;iw mse;J

gjpTnra;J me;je;j Kjpu;r;rp epiyapy; cs;s fha;fspd; ePsk;>

mfyk;> epiw Mfpatw;wpd; ruhrupg; ngWkhdq;fisf; fzpf;Ff.

² xt;nthU fhapdJk; Njhypd; epwj;ij kd;ry; epw ml;ltizAld;

xg;gpl;L khjpupf;Fupa epwj;ij ml;ltizapy; cupa ,lj;jpy; Fwpj;Jf;

nfhs;f. Nkw;gb goq;fis khjpupapd; jplj;jd;ik> gpwpl;Rg; ngWkhdk;>

pH ngWkhdk; kw;Wk; mkpyj;jd;ik Mfpatw;iwr; Nrhjpg;gjw;Fk;

gad;gLj;Jjy; Ntz;Lk;.

 Njhypd; epwj;ij mtjhdpj;j gpd;du;> mjidj; jplj;jd;ik njhlu;ghd

Nrhjidf;Fg; gad;gLj;j Ntz;baJld; mjd; gpd;du; goj;jpypUe;J

ghjpahf ntl;bnaLj;J rijapd; epwj;ij 'kd;ry;" epw ml;ltiz

%yk; guprPypj;Jf; Fwpj;Jf;nfhs;f.
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 midj;Jg; goq;fsJk; Njhypd; epwk;> rijapd; epwk; Mfpatw;iw

xspg;glk; gpbj;j gpd;du; mtw;wpd; epwr;nrwptpd;gb xOq;FKiwg;gb

tupirg;gLj;Jf. Kjpu;r;rpf; Fwpfhl;bfisf; fl;bnaOg;Gf.

KbG

ngwg;gl;l juTfis ml;ltizg;gLj;jp Kjpu;r;rpf; Fwpfhl;biaj; jahupf;f.

S
1

S
2

   S
3

              100% 50%  100%

  gr;ir epwk;  kQ;rs; epwk;  kQ;rs; epwk;

Njhy; epwr; ruhrupg; ngWkhdk;

kd;ry; epwr; ruhrupg; ngWkhdk;

epiw - ruhrupg; ngWkhdk;

ePsk; - ruhrupg; ngWkhdk;

mfyk; - ruhrupg; ngWkhdk;

(b)  jplj;jd;ikapd; (Firmness) mbg;gilapy; Kjpu;r;rpj;jd;ikiaj; Jzpjy;

Njitahd cgfuzq;fSk; nghUl;fSk;:

² Firmness tester (Texture meter)
² Njhypd; epwj;jpd; mbg;gilapy; Kjpu;r;rpf; Fwpfhl;biaj; jPu;khdpf;fg;

gad;gLj;jg;gl;l (gupNrhjid a ) go khjpupfs;

² fj;jp

nra;Kiw:

             ² Njhypd; epwj;jpd; mbg;gilapy; Kjpu;r;rpf; Fwpfhl;bfis mwpag;

gad;gLj;jpa mNj khjpupfis ,e;jr; Nrhjidf;nfdTk; gad;gLj;Jf.

² Firmness tester cgfuzj;ijg; gad;gLj;jp khjpupapd; jplj;jd;ikiar;

Nrhjpf;Ff. (rfy goq;fsJk; jplj;jd;ikiar; Nrhjpg;gjw;fhff; fhapd;

xNu ,lj;ijj; njupT nra;J nfhs;f.)

ntWq;fz;zpdhy;

Firmness Tester
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 xt;nthU khjpupapdJk; jplj;jd;ik njhlu;ghff; fpilf;fg;ngWk;

ngWkhdq;fisf; Fwpj;Jf;nfhs;sg; gpd;tUk; ml;ltiziaj;

Jizahff; nfhs;f.
 Kjpu;r;rpr; re;ju;g;gk;  khjpup ,y  jplj;jd;ikg;  jplj;jd;ikg; ngWkhdq;fspd;

             ngWkhdk;         ruhrupg; ngWkhdk;
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KbG

khjpupfspypUe;J ngw;Wf;nfhs;sg;gl;l jplj;jd;ik njhlu;ghd ngWkhdq;fis

NkNy fhl;lg;gl;lthwhd ml;ltizapy; Fwpj;J xt;nthU Kjpu;r;rp epiyapYKs;s

khjpupfs; %d;wpdJk; jplj;jd;ikg; ngWkhdq;fspd; ,ilg; ngWkhdj;ijf;

fzpj;Jf; Fwpg;gpl;l gapUf;fhd Kjpu;r;rpf; Fwpfhl;biaf; fl;bnaOg;Gf.

(c) gpwpl;Rg; ngWkhdj;Jf;fika Kjpu;r;rpj;jd;ikiaj; Jzpjy;

Njitahd cgfuzq;fSk; nghUl;fSk;:

² NkNy ,yf;fk; (a)apd; fPo;j; jahupj;Jf;nfhz;l Ntiyepiyak; kw;Wk;

mNj khjpupfs; Mfpatw;iwg; gad;gLj;Jf.
² gpwpl;Rkhdp (Refractometer)
² rpwpa cuy; my;yJ miug;ghd; (Blender)
² rpwpa tiyf;fz;Zs;stb my;yJ k];ypd; Jzpj;Jz;L
² 100 ml Kfit
² Jspg;ghd;fs; (Dropper) 02
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² kuf;fwp ntl;Lk; gyif
² fj;jp
² Gdy;
² fha;r;rptbj;j ePu; nfhz;l Nghj;jy;
² fz;zhbf;Nfhy; my;yJ fuz;b
² Kfk; Jilf;fg; gad;gLj;Jk; jp#j;jhs; (Soft tissue)

nra;Kiw:

         (i) gpwpl;Rkhdpia msit jpUj;jQ; nra;jy;

 Kjypy; gpwpl;Rkhdpia msitj; jpUj;jQ; nra;tjw;fhfg; gpd;tUk;
nrad;Kiwiaf; ifahs;f.

 Jspg;ghdpd; (Dropper) %yk; fha;r;rptbj;j ePu; 2 - 3 Jspfis
gpwpl;Rkhdpapd; mstPl;L mupaj;jpd; kPJ ,l;L GNshnuhspu;Tf;
ftrj;jpdhy; %bg; ghu;itj; Jz;bD}lhf mtjhdpf;f. njspthd
fhl;rpiag; ngWtjw;nfdg; ghu;itj; Jz;bidr; nrg;gQ;nra;f.

 cgfuzj;jpd; fhl;rpj;jsj;jpy; ePyk;> nts;is epwq;fs; gpupf;fg;gLk;
vy;iy G+r;rpaj;Jf;F (0) tutpy;iynadpy; msitj;jpUj;jj; jpUfpidj;
jpUfpg; G+r;rpaj;Jf;Ff; nfhz;L tUf.

 epwq;fs; ,uz;Lk; NtwhFk; vy;iy G+r;rpaj;Jf;F te;j gpd;du;
GNshnuhspu;Tf; ftrj;ij cau;j;jp> nky;ypa jpRf; fljhrpapdhy;
mupaj;ijAk; GNshnuhspu;Tf; ftrj;ijAk; Jilj;Jf;nfhs;f.

     (ii) gpwpl;Rg; ngWkhdk; fhz;gjw;fhf khjpupiaj; jahu;nra;jy;

 kh> gg;ghrp> md;dhrp Mfpatw;wpy; ePsthf;fpy; xt;nthU fPw;Wj;

Jz;il ntl;bnaLj;Jf;nfhs;f. thiog;gok; vdpd; goj;jpd; eLg;

gFjpia ntl;bnaLj;Jf;nfhs;f. (,jw;nfdg; gpd;tUk; tupg;glj;ijg;

gad;gLj;Jf.)
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 ntl;bnaLf;fg;gl;l fPyq;fspd; Njhiy mfw;wp rpW Jz;Lfshf

ntl;bf;nfhs;f.

 ntl;bnaLf;fg;gl;l goj;Jz;Lfis> rpwpa cuypy; my;yJ miug;ghdpy;

,l;Lg; gof;$ohf miuj;Jf;nfhs;f.

 gof;$opid mupjl;bdhy; my;yJ Gilitj; Jz;bdhy; tbj;J

gor;rhw;W khjpupiaj; jahupj;Jf;nfhs;f.

 Nkw;Fwpg;gpl;lthW xt;nthU tiff;fha;f;Fk; ntt;Ntwhfg; gor;rhW

khjpupfisj; jahupj;Jf;nfhs;f.

     (iii)  thrpg;Gf;fisg; ngwy;

 vy;yh khjpupfspdJk; gpwpl;Rg; ngWkhdj;ij mstpl Kd;du; fz;zhbf;

Nfhypdhy; ed;F fyf;fpj; Jspg;ghdpd; cjtpAld; 2 -3 Jsp rhw;iw

gpwpl;Rkhdpapd; mupaj;jpd; kPJ ,l;L tspf;Fkpopfs; ,y;yhjthW

GNshnuhspu;T %bia %b thrpg;gpidg;ngWf.

 thrpg;igg; ngWtjw;Fg; gpd;tUk; tupg;glj;ij vLj;Jf;fhl;lhff;nfhs;f.

 xt;nthU Kiw thrpg;Gg; ngwg;gl;l gpd;dUk; gpwpl;Rkhdpiaf; fha;r;rp

tbj;j ePuhy; fOtpj; Jilj;Jf;nfhs;s Ntz;Lk;.
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KbG

ngwg;gl;l thrpg;Gf;fisg; gpd;tUkhwhd ml;ltizapy; cl;gLj;jp xt;nthU

Kjpu;r;rp epiyiaf; nfhz;l %d;W khjpupfspdJk; gpwpl;Rg; ngWkhdj;ijf;

fzpj;J me;j %d;W ngWkhdq;fspdJk; ,ilg; ngWkhdj;ij ml;ltizapy;

vOJf. ,jw;nfdg; gpd;tUk; ml;ltiziag; gad;gLj;Jf.

Kjpr;rp epiy   khjpup ,y    gpwpl;R gpwpl;Rg; ngWkhdq;fspd;

  ngWkhdk;  ,ilg; ngWkhdk;
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1

       S
1

       S
1
R

2
        x

2               
1 2 3

3

x x x 

                S
1
R

3
        x

3

                S
2
R

1
       y

1

        S
2

  S
2
R

2
       y

2               
1 2 3

3

y y y 

                           S
2
R

3                         
 y

3

                           S
3
R

1                           
z

1

                                     S
3
                  S

3
R

2   
           z
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z z z 

(d) fha;fspd; khg;nghUs; msitr; Nrhjpj;jy;

Njitahd cgfuzq;fSk; nghUl;fSk;

² go tifnahd;wpdJk; ntt;NtW Kjpu;r;rp epiyfspy; cs;s fha;fs;.

(ed;F Kjpu;r;rpaile;j fha;> eLj;ju msT Kjpu;r;rpaile;j fha;>

gpQ;R)

² g+rdp> rhk;gy; thiof;fha; Nghd;w xU fha;fwp tif

² 4% nghw;whrpak; maill;L

² 1% mabd;

² 100 ml Kfit

² ngj;jpupf; fpz;zq;fs; - 3

nra;Kiw:

             ² xU gotifapd;/fha;fwp tifapd; ntt;NtW Kjpu;r;rp epiyfspy;
cs;s %d;W fha;fisg; ngWf.

² mf;fha;fis ed;F fOtp itf;Ff.

² ngj;jpupf; fpz;zq;fisAk; fha;fisAk; A, B, C vdg; ngaupLf.

² 4% nghw;whrpak; maill;L, 1 % maBd; Mfpatw;iwr; Nru;j;J
fiurnyhd;W jahupj;Jf;nfhs;f.
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² fOtpa fha;fis ,uz;L ghjpfshf ntl;b> mtw;Ws; xU ghjp
tPjk; Nkw;gb fiurypy; mkpo;j;jp> ntl;LKfg;G Nky;Nehf;fp
,Uf;FkhW ngj;jpupf; fpz;zq;fspy; jdpj;jdpahf itf;Ff. (g+rdp
Nghd;w ngupa fhnadpd; rpwpa Jz;nlhd;W ntl;bnaLf;Ff.)

² ngj;jpupf; fpz;zj;jpy; itj;j fha;j;Jz;Lfspd; ntl;L Nkw;gug;igr;
rpwpJ Neuj;jpd; gpd;du; mtjhdpf;Ff.

² fhapd; ntl;LKfg;;gpy; khg;nghUs; mlq;fpAs;s msTf;Nfw;g
ePy - fWg;G epwg; gFjpfs; Njhd;wpAs;s msT vt;tsT vd;gij
mtjhdpf;Ff.

KbG

khg;nghUs; mlq;fpAs;s gFjpfs; guk;gpAs;s msTf;Nfw;g fha;fspd; Kjpu;r;rp

epiyia KbT nra;f.

(e) mkpyj;jd;ikiaj; Jzpjy;

Njitahd cgfuzq;fSk; nghUl;fSk;

² KjyhtJ gupNrhjidapy; (gupNrhjid a ) gad;gLj;jpa mNj Ntiy

epiyaKk; fha; khjpupfSk;.

² Nkw;Fwpg;gpl;l Ntiy epiyaj;jpw;fhfg; gpd;tUk; cgfuzq;fSk;

nghUl;fSk;.

² pH khdp

² 0.1 N Nrhbak; Ijnuhl;irl;L 2 - 3 l

² 1% gpNdhj;jypd; fhl;b

² fha;r;rptbj;j ePu;

² 50 ml mstp

² jp#f; fljhrp

² msTNfhblg;gl;l Fohap (10 ml / 5 ml)

² mstp jhq;fp (Burette Stand)
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² Kfitfs; my;yJ FLitfs;  (100 ml)

² fz;zhbg; Gdy;fs; - 2

² kuf;fwp ntl;Lk; gyif

² fj;jp

² Jspg;ghd;fs; (Droppers) - 2

² ,urhadj; juhR (Analytical Balance)

² msf;FQ;rhb (100 ml)

² ntz;zpwg; gPq;fhd;jl;L my;yJ ntz;zpwf; fljhrp

² k];ypd; Gilitj;Jz;L / nky;ypa tiyf;fz;fs;; nfhz;l tb

² mopah ik khu;f;fu; Ngid (Permanent marker pen)

² epakf; fiury;fs; (pH ngWkhdk; 4> 7> 10 nfhz;l)

nra;Kiw:
     i. mlq;fpAs;s mkpyj;jpd; msitr; Nrhjpj;jy; %yk;

 kh> gg;ghrp> md;dhrp Mfpad vdpd; xU ghjpiag; ngw;W neLf;fhfj;
Jz;il  ntl;bg; ngw;Wf;nfhs;f.

 thiog;gok; vdpd; eLg;gFjpapy; Jz;nlhd;iw ntl;bf;nfhs;f.
(NkNy gupNrhjidapy; tupg;glj;jpy; fhl;lg;gl;lthW)

 Njhiy mfw;wpr; rpW Jz;Lfshf;fp mjpy; 10 g epWj;njLj;J mjDld;
40ml fha;r;rptbj;j ePiur; Nru;j;J cuy; my;yJ miug;ghidg;
gad;gLj;jpg; gof;$opidj; jahu;nra;J nfhs;f.

 miuf;fg;gl;l gof;$opidr; rpwpa Jisfs; nfhz;l tbapdhy; my;yJ

k];ypd; Gilit %yk; tbj;J> gor;rhw;iw Ntwhf;fpf; nfhs;f.
 NkNy jahupf;fg;gl;l khjpupapd; 5 ml ,idf; Fohapapdhy; FLitapDs;

,l;L 2 - 3 gpNdhj;jypd; Jspfis ,l;L ed;F fyf;Ff.
 0.1 N NaOH (Nrhbak; Ijnuhl;irl;L) fiuriy mstpapy; epug;gp

tspf;Fkpopfs; ,Ug;gpd; mtw;iw mfw;wpa gpd;du; epakpg;igr; nra;f.

 ,jw;Fg; gpd;tUk; tupg;glj;ij cjtpahff; nfhs;f.

 Nkw;Fwpg;gpl;lthW Ntiy epiyaj;jpy; fhzg;gLk; xt;nthU Kjpu;r;rp

epiyf;Fkhd %d;W khjpupfSf;Fnkd jdpj;jdpNa epakpg;igr; nra;J

mjw;nfdr; nrythFk; NaOH ,d; fdtstpidf; Fwpj;Jf;nfhs;f.

$k;Gf; FLit

gpNdhj;jypd; fhl;b Nru;f;fg;gl;l gor;rhW

0.1N NaOH fiury;

mstp jhq;fp
ntz;zpwj; jiuNahL/
ntz;zpwf; fljhrp
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 gpd;tUk; rkd;ghl;bw;fika epakpg;Gr; nra;af;$ba mkpyj;jpd; msitf;

fzpf;Ff.

KbG

fPNo jug;gl;Ls;sthwhd ml;ltizapy; juTfisg; gjpTnra;J Kjpu;r;rpf;
Fwpfhl;biaj; jahupj;Jf;nfhs;f.

       Kjpu;r;rpr; re;ju;g;gk; S1 S2 S3

   khjpup

R
1

R
2

R
3

,ilg;ngWkhdk;

      ii. pH ngWkhdj;ijj; Jzpjy; %yk;
 Ma;T$lj;jpYs;s pHkhdpapd; tiff;Nfw;g nrad;Kiwiaj;

njupTnra;Jnfhs;f.
 Kjypy; pH ngWkhdk; 4> 7> 10 nfhz;l fiury;fspy; pH khdpapd;

kpd;thia ,l;L msitj;jpUj;jk; nra;Jnfhs;f.
 Probe cld; $ba (kpd;thahf cs;s cNyhff;Nfhy;) pH khdpnadpy;

goj;ijj; Jisj;J pH khdpapd; Probe ,id mjDl; nrYj;jp pH
ngWkhdj;ij thrpj;J mwpf.

 Probe ,idf; nfhz;buhj> fz;zhbf; FohapDs; kpd;thiaf;
nfhz;Ls;s pH khdp vdpy; mkpyj;jd;ikiar; Nrhjpg;gjw;Fg;
gad;gLj;jpa gor;rhw;W khjpupiag; (10 g fha;/gok;>  40 g  fha;r;rptbj;j
ePupy; fiuj;j fiuriyg;) gad;gLj;jp mjDs; kpd;thia ,l;L pH

ngWkhdj;ij mwpf.

fPNo jug;gl;Ls;sJ Nghd;w Xu; ml;ltizapy; juTfisg; gjpe;J Kjpu;r;rpf;
Fwpfhl;biaj; jahu;nra;f.

  Kjpu;r;rpr; re;ju;g;gk; S1 S2 S3

   khjpup

R
1

R
2

R
3

ruhrup/,il

epakpg;Gg;

ngWkhdk;

rpj;jpupf;

fkpyj;jpd;

%yf;$w;W

epiw

,Wjpahfj;

jahu; nra;j

fdtsT

NaOH
%yu;j;jpwd;

nkhj;j mkpy % =
epakpg;Gf;nfdg;

ngwg;gl;l khjpupapd;

fdtsT

ngwg;gl;l

khjpupapd; epiw

x x x

x x   100

x 100
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KbG

xt;nthU Kjpu;r;rp epiyf;Fkhd fha;fs; %d;Wf;Fnkdr; Nrhjidia Nkw;nfhz;L

mtw;wpd; ruhrupg; pH ngWkhdj;ijf; fzpg;gpLf.

tpNrl mk;rq;fs; :

a.  Njhypd; epwj;jpd; %yk;

 'tpyhl;" Nghd;w khk;goq;fspy; Njhypd; epwj;jpd; mbg;gilapy; Kjpu;r;rpf;

Fwpfhl;bia mtjhdpg;gJ fbdkhifahy; ,jw;nfdg; gr;irepw

khk;gonkhd;wpidj; njupT nra;J nfhs;f.

 Njhypd; epwj;ijr; Nrhjpf;Fk;NghJ fhapd; kj;jpa gFjpapy; cs;s epwj;ij

mtjhdpf;FkhW mwpTWj;Jf.

   epwj;ij mtjhdpf;f cfe;j gpuNjrk;

 xspg;glq;fs; fpilj;j gpd;dNu goj;jpd; epwj;ij 'kd;ry;" epwj;Jld; xg;gplg;gl

Ntz;Lk;.

b.  jplj;jd;ikapd; (Firmness tester) %yk;

 jplj;jd;ik vdg;gLtJ ,ioaikg;G vd mwpKfQ; nra;f.

 Firmness tester f;F Nkyjpfkhf goq;fis ifahy; gpbj;Jg; ghu;f;Fk;NghJ

czug;gLk; cWjpj;jd;ik> mKq;Fk; jd;ik> KwpAk; jd;ik> nkd;ik

Mfpatw;iw ,dq;fhz KbtJld; ,jd;%yk; Kjpu;r;rp gw;wpa tpsf;fj;ijg;

ngw;Wf;nfhs;s KbAk;.

 fha;fis thapy; itj;Jg; gw;fshy; fbj;J cilg;gjd; %yKk; mjd;

epwk;> gw;fspdhy; gpuNahfpf;fg;gl Ntz;ba tpir Mfpatw;wpd; mbg;gilapy;

Kjpu;r;rp njhlu;ghd tpsf;fj;ijg; ngw;Wf;nfhs;syhk;.

 ifahy; gpbj;J my;yJ gy;yhy; fbj;J Kjpu;r;rpj; jd;ikiar; Nrhjpf;Fk;

NghJ mjw;Fupa ngWkhdq;fis msf;f KbahJ. MfNt> ngWkhdq;fsp

idg; ngWtjw;F Firmness tester gad;gLj;jg;gl Ntz;Lk;.

 xNu egNu vy;yh khjpupfspYk; Nrhjidia Nkw;nfhs;thuhapd; Vw;glf;$ba

jdpahs; tO FiwthFk;.

 fha;fisr; rupahd Kiwapy; gw;wpg;; gpbf;fhtpbd; thrpg;Gfs; NtWglyhk;.

c.   gpwpl;Rg; ngWkhdk; %yk;

 gpwpl;Rkhdpapd; mupaj;ijj; Jilg;gjw;F nky;ypa jp#f; fljhrp

gad;gLj;jg;gl Ntz;Lk;. ,y;iyNay; mupaj;jpd;kPJ fPwy;fs; Vw;gLk;.

 gpwpl;Rg;ngWkhdr; Nrhjidapd; gpd;du; mupaKk; mjw;Fupa %bAk; fha;r;rp

tbj;j ePupdhy; fOtg;gl;L Jilj;J itf;fg;gl Ntz;Lk;.
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 gpwpl;Rkhdpapy;> fhl;rp njspthfj; njd;gltpy;iynadpy; ghu;itj; Jz;ilr;
nrg;gQ;nra;J fhl;rpiaj; njspthf;fpf;nfhs;s Ntz;Lk;.

 mupaj;jpd;kPJ ,lg;gLk; khjpup vg;NghJk; rPuhd nky;ypa gilahf
(tspf;Fkpo;fs; mw;wjhf) ,lg;gl Ntz;Lk;. tspf;Fkpopfs; fhzg;gLkplj;Jk;>
gil jbg;ghf fhzg;gLk; NghJk; thrpg;gpy; tO Vw;gLk;.

 Njhil> vYkpr;ir Nghd;wtw;wpd; rhWfis Neubahf mupaj;jpd;kPJ ,lyhk;.

 cgfuzk; rupahd jpirapYk; xsptUk; jpirapYk; gpbf;fg;gl Ntz;Lk;.

 cgfuzj;jpd; ghfq;fis ,dq;fhzg; gpd;tUk; tupg;glj;ijj; Jizahff;
nfhs;f.

gpwpl;R khdp - Brix Meter

d.  fha;fspd; khg;nghUs; msitj; Jzpjy;

 fhapd; ntl;LKfg;gpy; cs;s ePy - fUepwg; gFjpfspd; rjtPjj;Jf;Nfw;g
khg;nghUspd; msitj; Jzpayhk;. mjhtJ 60 - 70% gFjpapy; epwkhw;wk;
cs;sjhapd; mf;fha; Kjpu;r;rpepiyf;F Kd;du; gwpf;fg;gl;Ls;sjhfj;
jPu;khdpf;fyhk;.

 ePy - fUePyg; gpuNjrk; 80% - 90% vdpd;> fha; Kw;wpAs;sJ vdj;
jPu;khdpf;fyhk;.

e.  mkpyj;jd;ikiaj; Jzpjy;

 cupathW khjpupfs; jahu;nra;ag;gl;L ngau;r ;Rl;b ,lg;gLtJ
Kf;fpakhdjhFk;.

 ,urhadj; juhrpidg; gad;gLj;jp Jy;ypakhf epWj;njLj;j NaOH Ig;
gad;gLj;jp  NaOH fiuriyj; jahupj;Jf;nfhs;s Ntz;Lk;.

 mstpapid epug;Gk;NghJ tspf;Fkpo;fs; rpiwg;glhjthW epug;g Ntz;Lk;.
 mstpapd; thrpg;igf;  fz;kl;lj;jpy; itj;J thrpf;f Ntz;Lk;.
 mstpapd; thrpg;ig thrpf;Fk;NghJ fiury; gpiwAUtpd; fPo;kl;lg;

Gs;spiaNa thrpf;f Ntz;Lk;.
 vy;yh khjpupfSf;Fk; rkmsT gpNdhj;jypd; fhl;b Nru;f;fg;gl Ntz;Lk;.
 epakpg;G KbTg; Gs;spiar; rupahfj; Jzpa Ntz;Lk;.
 midj;J khjpupfisAk;> Nrhjid KbAk; tiu mfw;whJ itj;Jf; nfhs;f.

(kPsTk; nra;tjw;Fj; Njitahapd; gad;gLj;Jtjw;fhf)

xspu;T %b

msT

Nfhl;Lj;

jpUfp

<UNyhf

ehlh
msTj;jpl;;lk;

fz;Jz;L
xspKjy;

khjpup mstPL

mupak; fz;Jz;bd; Clhff; fhl;rpaspf;Fk; epoy;

vy;iyAk; msT NfhLfSk;
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nra;Kiwr; nraw;ghL 58

jukhd kPd; tpisr;riy ,dq;fhzy;

Nju;r;rp kl;lk; : 10.3
nra;thu;.
ghlNtisfs; : 01

vjpu;ghu;f;fg;gLk; jpwd;fs;:
² kPndhd;wpdJ clypd; Gwg;gFjpfis ,dq;fhzy;.
² Ik;Gyd;fSs; xd;iwNah xd;Wf;F Nkw;gl;ltw;iwNah

gad;gLj;jp> Efu;Tf;Fg; nghUj;jkhd kPidAk; nghUj;j
kw;w kPidAk; ,dq;fhzy;.

mwpKfk; : re;ijapypUe;J kPd; nfhs;tdT nra;Ak;NghJ> caupa
juKs;s kPd;fis vt;thW njupT nra;tJ vd;gJ
Efu;Nthu; vjpu;Nehf;Fk; xU gpujhd gpur;rpidahFk;.
mjw;fhf ntt;NtW epakq;fs; cz;L. kPd;fspd; clypdJ
Gw ,ay;Gfis mtjhdpg;gjd; %yk; caupa juKs;s
kPid ,dq;fhzyhk;.

Nfhl;ghL : kPd;fis mWtil nra;j gpd;du; mtw;wpd; clypy;

epfOk; ,urhadr; nrad;Kiwfs; fhuzkhf mtw;wpd;
juk ; Jupjkhff; FiwtiltNjhL> Efu ;Tf ;Fg ;
nghUj;jkw;w epiyiaAk; milAk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² kPd; ,dq;fs; rpytw;iwr; Nru;e;j rpy kPd;fs; (rhis kPd;> fPup

kPd;> ghLk;kPd;> ypd;dh kPd;)

² gpshj;jpf;Fj; jl;L/mYkpdpak; jl;L

² gyif

² Jzpj;Jz;L/jp# RUs;

² fj;jupf;Nfhy;

nra;Kiw:
             ² kPdpd; cliy mtjhdpj;J Gw ,ay;gfis ,dq;fhz;f.

KJFr;nrl;il

gf;ff;NfhL

thw;;nrl;il

Fjr;nrl;il
,Lg;Gr; nrl;il

g+%b
tha;

fz;

khu;Gr;nrl;il
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tpNrl Fwpg;Gf;fs;:

² kPd; tpw;gid epiyankhd;Wf;Fr; nrd;W mtjhdpg;gjd; %yk; ntt;NtW
,dq;fisr; Nru;e;j kPd;fspd; juj;ij ,dq;fz;L nfhs;syhk;.

juk; FiwthdJ

Njhy; gpufhkw;wJ.

rPjk;/rspak; clypd;kPJ nfl;b

ahdJ. epwkhw;wkile;Js;sJ.

mKf;fpa ,lk;> mKq;fpa epiy

apNyNa fhzg;gLfpwJ.

,ay;G epiyia mila

khl;lhJ.

fz;fspy; epwkhw;wk;

fhzg;gLfpwJ. FUjp frpe;J

fhzg;gLfpwJ.

fz;fs; mkpo;e;J

fhzg;gLfpd;wd.

epwkhw;wkile;Js;sJ.

FUjp frpe;Js;sJ.

fgpy epwkhdJ /
epkhw;wkile;Js;sJ.

rspak;/rPjk; fgpy epwkhdJ.

ntWg;G+l;Lk; kzk; cz;L.

(ghz;ly; kzk;)

kpf nkJthd jd;ikAilaJ.

rpyNghJ czTg; ghijahdJ

tapw;Wg;Gwj;jpy; cs;s

ntbg;Gfspd; Clf ntspNa

js;spf;fhzg;gl ,lKz;L.

KbG

fPNo ml;ltizapy; fhl;bAs;sjw;fika kPdpd; Gw ,ay;Gfis mtjhdpj;J

ml;ltizg;gLj;Jf.

Gw ,ay;Gfs;

Njhypd; Gwj;Njhw;wk;

kPdpd; cly; kPJ

ngUtpuypdhy; nkJ

thf mKf;Ff.

fz;fspd; jd;ikia

mtjhdpf;Ff.

g+%b

g+

kzk;

clypd; tapw;Wg;gFjp

caupa juKs;sJ

kpDkpDg;ghd gpufhr

khd Njhy;.

Njhypy; cs;s rPjk; /
rspak; epwkw;wJ.

jz;zPu; Nghd;wJ.

mKf;fpa ,lk;

Jupjkhf ,ay;G

epiyik milAk;.

fz;fs; gpufhrkhdJ.

Nkw;gug;;G FtpthdJ.

gpufhrkhdJ

gpufhrkhd rptg;G epw

khdJ.

epwkw;w rPjj;jpdhy;/
rspj;jpdhy; %lg;

gl;Ls;sJ.

cfg;ghd

kzKilaJ.

,Wf;fkhdJ.
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nra;Kiwr; nraw;ghL 59

Nju;r;rp kl;lk; : 11.2

nra;thu;.

ghlNtisfs; : 08

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² ghJfhg;G kidfis mikg;gjw;Fg; nghUj;jkhd %yg;
nghUs;fis ,dq;fhzy;.

² ehw;WNkilnahd;Wf;fhf / ehw;Wf;fis itj;jpUg;gjw;
fhfg; ghJfhg;G kidnahd;wpd; gUkl;lhd jpl;lj;ij
tiujy;.

² ghJfhg;G kid mikg;gjw;Fj; Njitahd nghUs;fis
cupa msTfspd;gb jahu;g;gLj;jpf; nfhs;sy;.

² ghJfhg;G kidia mikj;jy;.

mwpKfk; : fl;Lg;ghl;L epge;jidfspd; fPohd gapu;r;nra;iff;Fj;
Njitahd ehw;Wf;fisg; ngWtjw;Fj; JizahFk;
ehw;W Nkilfs;/ehw;Wj; jl;L/#upa ,dg;ngUf;f mikg;G/
ghJfhf;fg;gl;l kidapDs; itg;gjd; %yk; me;eLifg;
nghUs;fisj; Jupjkhf Kisf;fr; nra;ayhk;. mj;NjhL
rpwe;j> Ntu;j;njhFjp ed;F tpUj;jpaile;j> jukhd
ehw;Wf;fisg; ngwyhk;.

,jw;fhd mikg;G 1.4 kPw;wu; mfyKk; 3.2 kPw;wu; ePsKk;
1 kPw;wu; cauKk; nfhz;ljhf mikf;fg;gLk;. mt;tplj;jpy;

ehw;WNkilnahd;W mikg;gjhapd; mjid 3m  x  1.2m  x
20cm  ePs> mfy> cau msTilajhf mikj;Jf;

nfhs;syhk;.

Nfhl;ghL : ghJfhg;G  kidfs;/ ,dg;ngUf;f mikg;Gf;fspd; cau;

ntg;gepiy fhuzkhf Rthr tPjk; mjpfupg;gjhYk; XNkhd;
fspd; njhopw;ghL fhuzkhfTk; eLifg;nghUs;fspy;
Ntu;nfhs;sy; J}z;lg;gLk;. cau; <ug;gjd; fhuzkhf
eLifg; nghUs;fs; cyuhJ ghJfhf;fg;gLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² rPke;J : kzy; : 1$4  fy;> 1:2:5 tpfpjj;jpy; fye;j nfhq;fpwPw;W

rhe;Jf; fyit - 8 jhr;rpfs;

² 5 cm PVC (type 600)  1 Foha;

² 3 cm PVC (type 400)  2 Foha;

cz;zhl;by; ngwf;$ba %yg;nghUs;fisg; gad;gLj;jpr;
rpw;wsTg; ghJfhg;G kidnahd;W mikj;jy;
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² nghypj;jPd; 7m2 (UV treated polythene)  ngupJk; nghUj;jkhdJ. mjidg;

ngw Kbahnjdpd; 200 ikf;Nuhd; (200) jbg;Gs;s CLfhl;Lk;

jd;ikAs;s nghJthd  clear polythene Ig; gad;gLj;jyhk;.

² PVC Fohapy; nghypj;jPid ,izg;gjw;Fj; Njitahd nky;ypa

fk;gp

² kz;ntl;b ² rhe;jfg;ig ² Kisfs

² jhr;rp ² mythq;F ² fapW

² ePu; ² msf;Fk; ehlh

nra;Kiw:

             ² ghlrhiyj; Njhl;lj;jpy; ed;F #upa xsp fpilf;fpd;w rkjskhd>
ghJfhg;ghd Xu; ,lj;ijj; njupT nra;J mt;tplj;jpy; epyj;ijj;
Jg;guTnra;f.

² 3.2m x 1.4m msTs;s xU epyg;gFjpia mse;J Kisfs; kw;Wk;

fapW %yk; milahskpl;Lf;nfhs;f.

² me;epiyag; gFjpapy; ehd;F %iyfspYk; ,uz;L eLg;gFjpfspYk;

(glj;jpw; fhl;bAs;sthW)20 x 20 x 20cm msTs;s Fopfs; mikf;Ff.

² Njhz;ba Fopfspy; Nkw;Fwpg;gpl;lthW jahupj;j nfhq;fpuPw;Wf;

fyitia ,l;L> 5 nrd;upkPw;wu; tpl;lKs;s PVC Foha;j;Jz;Lfis

30 nrd;upkPw;wu; caukhf ntl;bnaLj;J mjpy; el;Lf;nfhs;f.

² mt;thW ,izj;j Foha;j; Jz;Lfs; fyitapy; ed;F ,Wftpl;L>
mf;Foha;j; Jz;Lfspy; GFj;jf;$ba mjpYk; tpl;lk; Fiwthd
Foha;j; Jz;Lfis eLg;gFjpapd; cauk; 1 kPw;wu; MFkhW mikg;g
jw;Nfw;wthW ntl;bj; jahu;g;gLj;jpf; nfhs;f.

² mt;thW ntl;ba Foha;j; Jz;Lfisf; Fopfspy; el;Ls;s mfyk;
$ba Foha;j; Jz;Lfspy; GFj;jp> eLg;gFjp cauk; 1 kPw;wu;
MFkhW tpy;tisthf tisj;Jg; nghUj;jpf;nfhs;f.

² eLg;gFjpapd; tpy;tisTg; gFjpfisf; fk;gpapdhy; ,izj;Jf;
nfhs;f.

² nghypj;jPd;jhis vLj;J> mjid> #upa ,dk;ngUf;fpahf KOg;
ghj;jpAk; kiwAkhW my;yJ Njitf;Nfw;g ,Ugf;fkhfTk; RUl;lf;
$bathW ePs;gf;fkhf ntl;bf;nfhs;f.
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KbG

ghJfhg;G kidj; jpl;lg;glq;fs; rpytw;iw tiue;J mtw;Ws; kpfTk; nghUj;j

khd jpl;lg;glj;ijj; njupT nra;J mk;kidia mikf;Ff.

tpNrl Fwpg;Gf;fs;:

² mikf;Fk; #upa ,dk; ngUf;fpiaf; nfhz;l epyj;jpy; ehw;WNkilf;
fyit/kzy; ,l;L> eLifg; nghUs;fis eLtjw;Fk; my;yJ ehw;W
Nkilr; rhbfis / ehw;WNkilj; jl;Lf;fis mjDs; itg;gjw;fhfTk;
gad;gLj;jyhk;. ghJfhg;G kidfspy; kz;zpd;wpa gapu;r;nra;iff;fhfg;
gad;gLj;Jtjw;Fj; Njitahd ehw;Wj; jl;Lf;fisAk; ,k;kidapDs;
itf;fyhk;.

² kidapDs; ehw;Wj;jl;Lf;fis / rhbfis itf;Fk;NghJ mtw;Wf;F ePu;
,l;L itj;jy; Ntz;Lk;. rhbfs; ePu; tbe;J nry;tjw;fhd Jthuq;fs;
mw;witahf ,Ug;gJ nghUj;jkhdJ.
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nra;Kiwr; nraw;ghL 60

Nju;r;rp kl;lk; : 11.4

ghlNtisfs; : 08

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² Rw;Nwhl;lkhfr; nry;Yk; kz;zpd;wpa gapu;r;nra;ifj;
njhFjpnahd;wpw;Fj; (DFT) Njitahd nghUs;fisj;
jpul;Ljy;.

² Fwpj;j msTj;jpl;lg;gb njhFjpia mikg;gjw;Fj; Njit
ahd nghUs;fisr; rupahfj; jahu;g;gLj;Jtjw;fhd
mstPLfisg; ngWjYk; Foha;fisj; jahu;g;gLj;JjYk;.

² njhFjpapy; Nghriz Clfk; Rw;Nwhl;lkhfr; nry;tjw;Fg;
nghUj;jkhd ePu;g;gk;gpiaj; njupTnra;J ,lg;gLj;jy;.

² njhFjpapd; Foha;fspy; jhtuq;fis epWj;Jtjw;Fj;
Njitahd Jtuq;fis Fwpj;j ,ilntspfspy; msTj;
jpl;lg;gb ,Ljy;.

² Nghriz Clfk; Rw;Nwhl;lkhfr; nra;tjw;Fg; nghUj;j
khdthW njhFjpia mikj;jy;.

mwpKfk; : kz;zpd;wpa gapu;r;nra;ifapd; NghJ ePskhd Ntu;j;
njhFjp nfhz;l gapu;fSf;F Mo;Nghrizg; gputhfj;
njhopDl;gk; gad;gLj;jg;gLk;. ,jd;NghJ Nghrizg;
nghUs;fs; Mokhd xU fhdpDs; fhzg;gLtNjhL>
mjDs; Ntu;fs; mkpo;e;J Nghriziag; ngWk;. NkYk;>
Nghrizr; Rw;Nwhl;lKk; ,k;Kiwapd; NghJ epfOk;.

(Deep Flow Technique - DFT)

Nfhl;ghL : Mok; Fiwthd> Rw;Nwhl;lkhfr; nry;Yk; Nghriz

Clfj;jpy; nra;ifgz;zpAs;s gapu;fspd; Ntu;j;njhFjp

tyaj;Jf;F nky;ypa glykhf (0.5mm) toq;Fjy;.

Nghriz Rw;Nwhl;lkhfr; nry;yy;> Ntu;j;njhFjpf;Fj;
Njitahd fhw;Nwhl;lk; fpilj;jy; Mfpad fhuzkhf
gapu;;fs; ed;F tsUk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² 25cm ePsKk; 5cm tpl;lKs;s PVC Foha;.

² 5cm tpl;lKs;s 900 (L tbt) Koq;if tisTfs; (elbow) - 6

² 5cm  tpl;lKs;s 7.5 cm ePsKs;s PVC ePl;bg;Gf; Foha;fs; 3

² ePupy; mkpo;j;jf;$ba rpwpa ePu;g;gk;gp (0.3 Horse power)

² gy;tl;l Neuq;fzp fUtp (Multi cycle timer)

Rw;Nwhl;lkhfr; nry;Yk; kz;zpd;wpa gapu;r; nra;ifj;
njhFjpnahd;wpid mikj;jy;
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² 5cm mq;Fy tpl;lKs;s tiyr;rhbfs; (Net pot)15

² Nghriz Clfj;ij ,Ltjw;Fg; nghUj;jkhd gpshj;jpf;F thsp

² my;Ngl; gris 2kg

² Nghriz Clfk; ,Ltjw;F 16 l njhl;b

² ePu;g;gk;gpapy; ,Ue;J njhFjpf;Ff; fiury; toq;Fk; 1cm tpl;lKs;s

2 m ePskhd  PVC FohAk; Koq;ifg; nghUj;Jf;fSk;

² Jk;Gr;Nrhw;wp Nghd;w jpz;k Clfk; (fpUkpaopf;fg;gl;l)

² kur;rl;lfj; jhq;fp (Jthuq;fs; ,lg;gl;l)

² 5cm tpl;lKs;s Foha; %b (PVC End cap) 2

nra;Kiw:

             ² jbfs;/ gyif> ,Uk;G Nghd;wtw;iwf; nfhz;L glj;jpw; fhl;bAs;sJ
Nghd;W jhq;fpnahd;wpid mikj;Jf;nfhs;f.

² mj;jhq;fpapy;  PVC  Foha;fisg; GFj;Jtjw;Fj; Jthuq;fs; ,l;Lf;
nfhs;f.

² PVC  Foha;fspy; gapupLk; gapUf;Fg; nghUj;jkhd ,ilntspfspy;

Jthuq;fs; ,l;Lf;nfhs;f. (5cm Jisfis Hack saw xd;iwg;
gad;gLj;jp ntl;bf;nfhs;syhk;.)

² glj;jpw;Nghd;W Elbow kw;Wk; Extender Foha;fisg; nghUj;jp
mikg;igj; jahu;g;gLj;jpf; nfhs;f.

² kpff; fPo;kl;lj;jpy; cs;s PVC Fohapd; fPo;g;Gwj;Nj xU Jthukpl;L>
mjd; topNa ntspNaWk; (fiuryhdJ Nghriz Clfk; fsQ;rpaj;
njhl;biar; nrd;wila tifnra;f.)

² gk;gpia Nghriz Clfk; mlq;fpAs;s ghj;jpuj;jpy; ,l;L> rpwpa
gpshj;jpf;Ff; Fohia mikg;gpd; kpf cau;thf cs;s FohapDs;
GFj;Jf.
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² 10 l  njhl;bapDs;/ghj;jpuj;jpDs; my;Ngl; grisf; fiury; 2g ,id
,l;L 1l ePupy; ,l;L fiuriyj; jahupj;J ,Lf.

² Nghrizr; Rw;Nwhl;lkhdJ Neuj;Jf;fika epfOtjw;fhf Multi
cycle timer  gFjpiag; gk;gpAld; ,izf;Ff.

² gk;gpapd; njhopw;ghl;Lf;Fj; Njitahd kpd;tY toq;fiyAk; xOq;F
nra;f.

² PVC Fohapy; ,l;l Jthuq;fspd; msTilajhf mike;j Net Pot
fspy; rpwpa tiyj;Jz;Lfisg; GFj;jp> Clfj;ij epug;gp ehw;W
NkilapypUe;J gpLq;fpnaLj;j> ehw;Wf;fis mjpy; eLf.

² ehw;W mlq;fpAs;s Net Pot rhbfis PVC Fohapy; mikj;j Jthuq;
fspy; GFj;Jf.

² gk;gpia ,af;fp> Nghrizf; fiury; Rw;Nwhl;lk; rupahf epfOfpd;wjh
vdg; guprPypf;Ff.

KbG

mikj;j kz;zpd;wpa gapu;r;nra;ifj; njhFjpiar; rupahfg; guhkupj;Jg; Ngzp

tUf.

tpNrl Fwpg;Gf;fs;:

² Nghrizf; fiurypy; EC kw;Wk; pH ngWkhdq;fisr; Nrhjpj;Jr; rpwg;ghd
kl;lj;jpy; mikj;Jf;nfhs;f.
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nra;Kiwr; nraw;ghL 61

Nju;r;rp kl;lk; : 11.3

nra;thu;.

ghlNtisfs; : 04

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² ePu;kaT+lfg; gapu;r;nra;iff;Fj; Njitahd ryhJ ehw;Wf;
fisg; ngWtjw;fhff; flw;gQ;R (Sponge) ehw;WNkil
jahupj;jy;.

² ePu;kaT+lfg; gapu;r;nra;ifj; njhFjpapy; ehw;Wf;fis
eLjy;.

² ePu;kaT+lfg; gapu;r;nra;iff;Fj; njhFjpapy; ryhJg;
gapiuj; jhgpj;Jg; guhkupj;jy;.

mwpKfk; : ePu;kaT+lfg; gapu;tsu;g;gjw;fhfg; gapu;fs; Ntu;j;njhFjpia
jhq;fpapUg;gjw;fhf ehw;Wf;fisj; jhq;Ftjw;fhf flw;gQ;R

ehw;WNkil gad;gLk;.

Nfhl;ghL : kz;zpd;wpa gapu;r;nra;iff;fhfg; ngWk; ehw;Wf;fis

mtw;wpd; Ntu;j;njhFjpf;Fr; Nrjk; tpisahjthW ngWtjw;
fhfTk; Nghrizg;; nghUs;fs; mw;w Clfnkhd;wpy;
ehw;wpd; Ntu;j;njhFjpiag; Ngzp tUtjw;fhfTk; flw;gQ;R
ehw;WNkil gad;gLj;jg;gLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² 1cm my;yJ 2cm flw;gQ;R (Sponge sheet) ,ypUe;J ntl;bnaLj;j

25 x 25cm msTila Jz;Lfs; rpy.

² Fkpo;Kidg; Ngid

² ePu;

² fj;jp

² 50 x 50cm  msTila fWg;G epw nghypj;jPd; jhs; Jz;L

² my;Ngl; grisf; fyit 500g

² ryhJ tpj;Jf;fs; 100

² 30 x 30cm  gpshj;jpf;Fj; jl;L

nra;Kiw:

            ² flw;gQ;R kPJ Fkpo;Kidg; Ngidapdhy; njspthfg; gjpthFkhW

2.5 cm  x 2.5cm msTs;s fl;lq;fis milahskpLf.

² flw;gQ;Rj; jhis XLk;ePupy; (Tap water) rpy jlitfs; fOtpg;
gpopf.

² $u;ikahd fj;jpapdhy;> Kw;WKOjhf NtwhfhjthW NfhLfspd;
topNa ntl;bf; fl;lq;fis mikj;Jf;nfhs;f.

Rw;Nwhl;lkhfr; nry;Yk; ePupy; gapu;tsu;g;Gj; njhFjpapy; ryhJ
gapupLjy;
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² gpd;du; 2.5 cm  x 2.5cm fl;lq;fspy; eLg;gFjpapy; glj;jpw;Nghd;W ntl;L
,Lf.

² mt;ntl;bDs; xU tpj;J tPjk; ,Lf.

² mf;flw;gQ;Rj; jl;il> ePu; ,lg;gl;l gpshj;jpf;Fj; jl;L xd;wpd;kPJ
itj;J. fWg;G epwg;nghypj;jPd; jhspdhy; %b ,Ushd Xu; ,lj;jpy;
ittf;Ff.

² ehw;Wf;fs; Kisf;fj; njhlq;fpa gpd;du; nghypj;jPd; jhis
mg;Gwg;gLj;jf.

² my;gl; grisf; fiurypd; jha;f; fiuriyj; jahupj;Jf; nfhs;f.

² ehw;Wf;fspy; cz;ik ,iyfs; 2 Njhd;wpa gpd;du;> ePiu
mg;Gwg;gLj;jp ePUf;Fg; gjpyhf 1g grisia 1l fiuj;Jj; jahupj;j
fyitiag; gad;gLj;Jf.

² gbg;gbahf ePupd; msitf; Fiwj;J my;gl; gris fiuriy 1:1
tPjkhFk; tiu gbg;gbahf mjpfupj;J jl;by;(tray) ,Lf.

² gapu;r;; nra;ifj; njhFjpapy; Nghrizf; fiury; pH  ngWkhdj;ijAk;

kpd; flj;jhWk;  (EC) ngWkhdj;ijAk; KiwNa pH  khdpapdhYk;

EC khdpapdhYk; ehshe;jk; msf;Ff.

² pH  ngWkhdk; FiwAkhapd; /mjpfupf;Fkhapd; ryhJr; nra;iff;Fj;

Njitahd rpwg;ghd pH  kl;lkhfpa 6.5 - 7.0 Ig; ngWtjw;fhfj;
Njitahd fiury;fisr; re;ijapy; ngw;W ,Lf.

² rpwg;ghd EC ngWkhdk; kPw;wUf;F 1.5 kpy;yprpkd;]; MFk;. ngWkhdk;
mjpYk; cau;thdnjdpd;> ePu; Nru;j;J Fwpj;j ngWkhdj;ij milar;
nra;f.

² EC ngWkhdk; Fiwthdnjdpd;> Nghrizf; fiury; Nru;j;J cupa
ngWkhdj;ij milar; nra;f.

² ryhJr; nra;ifapd;NghJ Neha;fs;> g+r;rpg; gPilfs; cz;lh vd
epjKk; guprPypj;Jr; Rfhjhu epiyikfisg; Ngzp tUtNjhL

mtw;iwf; fl;Lg;gLj;Jf.

tpNrl Fwpg;Gf;fs;:

² flw;gQ;Rj; Jz;il ePupy; ed;whff; fOtpf; nfhs;tjw;fhd fhuzk;
mjpy; cs;s er;Rj;jd;ikAs;s ,urhadg; gjhu;j;jq;fis ePf;FjyhFk;.

² my;gl; fiurypd; jha;f; fiuriyj; jahupg;gjw;fhf my;gl; grisf;
fyit 1 g igf;fw;iw xU yPw;wu; ePupy; fiuj;jy; Ntz;Lk;.
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nra;Kiwr; nraw;ghL 62

Nju;r;rp kl;lk; : 11.4

nra;thu;.

ghlNtisfs; : 04

vjpu;ghu;f;fg;gLk; jpwd;fs;:

² jpz;k Clfg; gapu;r;nra;iff;Fj; Njitahd jf;fhsp
ehw;Wf;fis jl;L ehw;W Nkilfspy; cw;gj;jp nra;jy;.

² jpz;k Clfg; gapu;r;nra;ifahd fpilahd ciwfspYk;
rhbfspYk; jf;fhsp ehw;Wf;fs; tsu;j;jy;.

² jpz;k Clfg; gapu;r; nra;ifj; njhFjpfisg; guhkupj;jy;.

mwpKfk; : ePupy; gapu; tsu;f;Fk;NghJ jpz;k Clfg; gapu;r; nra;ifapy;
fpil kw;Wk; epiyf;Fj;Jg; gapu;r; nra;if ciwfspy;

gapu;r; nra;if Nkw;nfhs;sg;gLk;.

Nfhl;ghL : kz;zpd;wpa gapu;r; nra;ifapd;NghJ eLifg; gapu;r;

nra;ifia Nkw;nfhs;sy;.ag; Ngzp tUtjw;fhfTk;
flw;gQ;R ehw;WNkil gad;gLj;jg;gLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² ehw;WNkilj; jl;Lf;fs;

² gpshj;jpf;Fj;jl;Lf;fs;

² jf;fhsp tpj;Jf;fs;

² my;gl; grisf; fyit 500g

² nky;ypa nghypj;jPd; E}y;

² ehl;gl;l Jk;Gr; Nrhw;wp

² nfhjpePuhtp mLg;G

² vupthA mLg;G

² 13 x 37 cm msTs;s ntspg;Gwk; nts;is epwKk; cl;Gwk; fWg;G

epwKk; nfhz;l fopA+jhf; fjpu; vjpu;g;Gg; nghypj;jPd; ciwfs;

² 30cm tpl;lKs;s gpshj;jpf;F/fsp/nghypj;jPd; rhbfs;

² fj;jupf;Nfhy;

² jiof;fj;jupf;Nfhy; (nrf;fl;bau;)> fk;gp> nghypj;jPd; E}y;

² mjpup (Vibrator)

fpilahd gapur;nra;if ciwfspYk; rhbfspYk; jf;fhsp
gapupLjy;

mjpup (Vibrator)
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nra;Kiw:

tpj;Jf;fis Kisf;ftpLjy;

            ² ehl;gl;l Jk;Gr;Nrhw;wpia nfhjpePuhtp mLg;gpy; xU kzp Neuk;
mtpj;J MwtpLf.

² jl;L ehw;WNkilj; jl;Lf;fisAk; mjw;Fj; Njitahd Nghrizg;
gjhu;j;jq;fs; ,Lk; gpshj;jpf;Fj; jl;Lf;fisAk; ed;F Rj;jpfupf;Ff.

² ehw;WNkilj; jl;Lf;fspd; Jthuq;fspd; kj;jpapd; topNa nry;YkhW
nghypj;jPd; E}nyhd;wpid Xu; me;jj;jpypUe;J kW me;jk; tiuapy;
tpupf;Ff.

² jl;Lf;fspy; fpUkpaopf;fg;gl;l Jk;Gr; Nrhw;wp ,l;L epug;Gf.

² jl;Lf;fspy; Jthuk; ,lg;gl;Ls;s ,lq;fspy; xt;Nthu; tpj;J tPjk;
eLf.

² gpshj;jpf;Fj; jl;by; ehw;WNkilj; jl;il ,l;L mjd; ghjpasT
mkpOk; tiu mg;gpshj;jpf;Fj; jl;by; ePu; ,Lf.

² <uf;fhfpjj;jpdhy; my;yJ Jzpj;Jz;bdhy; ehw;WNkilf;F kiwg;gpl;L
itf;Ff. tpj;Jf;fs; Kisj;jgpd; kiwg;ig mg;Gwg;gLj;Jf.

² jf;fhsp tpj;Jf;fs; Kisj;J Kjy; 2-3 ,iyfs; ntsptUk; tiuapy;
Rj;jkhd ePu; khj;jpuk; ,Lf.

² gpd;du; ehw;Wf;fs; eLiff;Fg; nghUj;jkhd epiyia milAk;
tiu> xd;Wtpl;L xUehs; ePu; khj;jpuKk; xd;Wtpl;L xUehs; my;Ngl;
grisf; fsitAk; ,Lf. ,jw;fhf 1g my;Ngl; grisf; fyitia
1 yPw;wu; ePupy; fiuj;Jj; jahupj;j fiuriyg; gad;gLj;Jf.

² ehw;Wf;fs; tsu;r;rpailAk;NghJ ehw;Wj; jl;bidr; rkjskhd xU
Nkw;gug;G kPJ itj;J> Nghrizf; fiury; mr;rpW ehw;Wf;fs; kPJ
njhLifAwhjthW> ehw;W Nkil Clfj;jpd; Xu; me;jj;jpy; ,Lf.

² ehw;Wf;fspd; Muk;gg; gUtj;jpy; ehnshd;Wf;F 5-10 ml Nghrizf;
fiury; ,LtJ nghUj;jkhdJ.

² gpd;du; ehnshd;Wf;F ,t;thwhf ,uz;L my;yJ %d;W jlitfs;
,Lf.

² cz;ikahd ,iyfs; 2-3 Njhd;wpa gpd;du; (mjhtJ 3-4 thuq;fspd;
gpd;du;) ehw;Wf;fs; eLiff;Fg; nghUj;jkhdit.

fpilahd gapu;r;nra;if ciwfspy; eLjy;

² fpilahd gapu;r;nra;if ciwfspy; Jthuq;fs; ,l;L ehl;gl;l

Jk;Gr;Nrhw;wpid epug;Gf.

² gapu;r;nra;ifr; rhbfspy; ehl;gl;l Jk;Gr;Nrhw;wpia epug;Gf.

² ehw;WNkilapy; ehw;Wf;fis nky;ypa nghypj;jPd; E}ypdhy; ,U

gf;fkhfTk; nkJthf cau;j;jp ciwfspy; cs;s Jthuq;fspy; /
gapu;r;nra;ifr; rhbfspy; eLf.

² xt;Nthu; ciwapYk; Jthuq;fspYk; rhbfspYk; Nghrizf; fiury;

tpepNahff; Foha;fisg; nghUj;Jf.
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jf;fhspg; gapu;r; nra;ifiag; guhkupj;jy;
² ,jd;NghJ gpd;tUkhW my;Ngl; grisf; fiuriyAk; fy;rpak;

iej;jpiuw;W (Ca(NO
3
)

2
) fiuriyAk; gapu;j;jhtuj;jpd; tajpd;gb

,Lf.

² 1-18 ehs;fs; tiu> 20:20:20+TE (TE = Trace elements- Rtl;L %yfq;fs;)

fiury; my;yJ my;Ngl; fiury; my;yJ 0.5 fpuhk; xU ehspy;

xU jhtuj;Jf;Ff; fpilf;Fk; tifapy; ,Lf. mj;NjhL 3 ehs;fSf;F

xU jlit fy;rpak; iej;jpiuw;W ,Lf.

² 19 - 26 ehs;fs; tiu> 20:20+20+TE  my;yJ my;Ngl; fiury;

my;yJ 0.5 fpuhk; xU ehisf;F xU jhtuj;Jf;Ff; fpilf;Fk;

tifapy; ,Lf. 3 ehl;fSf;F xU jlit fy;rpak; iej;jpNuw;W

xU jhtuj;Jf;F xU ehSf;F 0.5g fpilf;Fk; tifapy; ,Lf.

² 27 - 42 ehs;fs; tiu> 20:20:20+TE  my;yJ my;Ngl; grisf;

fyit 0. 2 fpuhk; tPjk; xU jhtuj;Jf;Ff; xU ehisf;Ff; fpilf;Fk;

tifapy; ,Lf. 3 ehl;fSf;F xU jlit jhtunkhd;Wf;F xU

ehisf;Ff; fy;rpak; iej;jpNuw;W  5g fpilf;Fk; tifapy; ,Lf.

² 43 - 56 ehs;fs; tiu> 12:11:18+TE my;yJ my;Ngl; grisf; fyit

0.5 fpuhk; tPjk; xU jhtuj;Jf;Ff; xU ehisf;Ff; fpilf;Fk;

tifapy; ,Lf. 4 ehl;fSf;F xU jlit jhtunkhd;Wf;F xU

ehisf;Ff; fy;rpak; iej;jpNuw;W  5g fpilf;Fk; tifapy; ,Lf.

² 57-120 ehs;fs; tiu> 12:11:18+TE my;yJ my;gl; grisf; fyit

0.7-7.5 fpuhk; tPjk; xU jhtuj;Jf;Ff; xU ehisf;Ff; fpilf;Fk;

tifapy; ,Lf. 4 ehl;fSf;F xU jlit jhtunkhd;Wf;F xU

ehisf;F fy;rpak; iej;jpNuw;W  0.5g fpilf;Fk; tifapy; ,Lf.

jf;fhspj; jhtuq;fSf;F Mjhuk; toq;Fjy;
² jhtuj;jz;ilr; #o gpshj;jpf;F tisaj;jpy; jz;bd; mbg;gFjpapy;

jsu;thff; fl;ba nghypj;jPd; E}y;fis epiyf;Fj;jhd jhq;fpfshfg;

gad;gLj;Jf.

² ,e;E}iyg; ghJfhg;G kidapy; NkNy ,izj;Js;s fpilahd

jhq;fpf; fk;gpfspy; fl;Lf.

² jhtuq;fs; tsUk;NghJ E}iy jhtuj;jpy; gpujhd jz;Lld; jsu;thfr;

Rw;Wf. (khl;Lf)

² caukhf tsUfpd;w fl;bd;wpa tsu;r;rpiaf; fhl;Lk; jf;fhspg;

Ngjq;fspy; xt;nthU 3-4 fZtpilfSf;Fk; ,ilNa> jhtuj; jz;il

epiyf;Fj;jhd jhq;fp E}ypy; fl;Ltjd; %yk; jhtuk; fPo; Nehf;fpr;

rupe;J tpOtijj; jtpu;j;Jf; nfhs;f.
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jf;fhspj; jhtuq;fisg; gapw;Wtpj;jy;

² fl;bd;wpa tsu;r;rpg; ghq;iff; fhl;Lk; Ngjq;fspy; jdpj;jz;L Kiwapy;

gapw;Wf. ,jd;NghJ gpujhd jz;L khj;jpuk; ,Uf;FkhW gf;f

mUk;Gfs; 5-6 cm msT ePskhf tsu;e;j gpd;du; ifapdhy; xbj;J

ePf;Ff.

² ePz;l fhyj;Jf;F tpisr;ry; jUfpd;w fl;Lg;ghbd;wpa tsu;r;rp nfhz;l

jf;fhspg; Ngjq;fspd; cauj;ijg; guhkupf;fj;jf;f kl;lj;jpy; Ngzp

itj;jpUg;gjw;fhf jhtuj;jpd; Kd;du; tpisr;ry; je;j gFjpapy;

cs;s gioa 3-4 ,iyfis ePf;fp> jhtuj; jz;il> 60 nrd;wpkPw;wu;

msT gjpj;J kPz;Lk; fl;Lf. ,jid xl;Lnkhj;jg; gapu;r;nra;iff;

fhyj;jpy; 2-3 thuq;fSf;F xU jlit tPjk; nra;jy; Ntz;Lk;.

² jf;fhspj; jhtuj;jpy; g+f;fspy; kfue;jr; Nru;f;if elj;Jtjw;F>

mjpu;j;jpfisg; gad;gLj;jp> my;yJ ifapdhy; nkJthf mirf;Ff.

(K.g. 10.00 kzpastpy; rhuPug;gjd; 60-70% MfTk; ntg;gepiy

21-270C MfTk; cs;s NghJ kfue;j tpLtpg;G cr;r mstpy; epfOk;)

² xU fpisapy; 3 - 5 jf;fhspf; fha;fs; kPjpahFkhW kw;iwa rpwpa

fha;fis ,sk; gUtj;jpNyNa ePf;fpf; fha;fis Ijhf;Ff.

² jf;fhspg; gapupy; Vw;glf;$ba Neha;fs; njhlu;ghf mtjhdpj;J>

Neha;fs; Vw;glhJ jtpu;j;Jf;nfhs;s Mtdnra;f.

KbG

ePu;kaT+lf tsu;g;Gj; jpz;k Clfg; gapu;r; nra;ifapy; jf;fhspg; gapu;r;nra;if

iaj; jhgpj;Jg; guhkupj;J tUf.

 Kd;itf;Ff.

tpNrl Fwpg;Gf;fs;:

² my;Ngl; grisf; fyit ,Lk; Ntisapy;> 12 ( 11 ( 18 + TE fyit

rpWkzp Nghd;wjhifahy;> Rw;Nwhl;lj; njhFjpapDs; grisiar;
Nru;g;gjw;fhff; fiuj;J tbj;j fiuriyNa gad;gLj;j Ntz;Lk;.

² jf;fhspj; jhtug; G+f;fspy; kfue;jr; Nru;f;if epfo;j;Jtjw;fhf mjpup
,y;iyandpy; jhtuj; jz;ilf; ifapdhy; nkJthf mirf;Ff.


