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caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

fy;tpg; nghJj; juhjug; gj;jpu (cau; juk;)

juk; 12-13
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njhopDl;gf; fy;tpj; Jiw

tpQ;Qhd njhopEl;gg; gPlk;

Njrpa fy;tp epWtfk;
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caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

nray;Kiw 01

capu;Kiwikfspy; nry;thf;Fr; nrYj;Jk; fhyepiyg; gupkhdq;fisj; jPu;khdpj;jy;

Nju;r;rpkl;lk; 1 : fhyepiyj; juTfis mwpf;ifg;gLj;Jthu;.

ghlNtisfs; : 0 4

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

² thdpiyg; gupkhdq;fis mstplg; gad;gLj;jg;gLk; cgfuzq;fisg;

ngaupLjy;.

• mt;Tgfuzq;fspd; gFjpfis ,dq;fhzy;.

² fhyepiy mstPl;L cgfuzq;fspidr; rupahf epWtp thrpg;Gf;fisg;

ngWjy;.

² ngwg;gl;l thrpg;Gfisr; rupahff; Fwpj;Jf; nfhs;sy;.

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

² juTfspidg; gad;gLj;jp fzpj;jy;fis Nkw;nfhs;sy;.

² ngwg;gl;l juTfisg; gad;gLj;jp khjhe;j> tUlhe;j juTfis

tiuGgLj;Jjy;.

1 - a Ragjptw;w tif kiokhdp %yk; kiotPo;r;rpia mstply;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² Ragjptw;w kiokhdp

² msTr; rhb

Kiw :

 Ragjptw;w tif kiokhdpia mtjhdpj;J ghfq;fis ,dq;fhz;f.
 me;j cgfuzq;fisr; rupahf epWTf.
 ehs;NjhWk; K.g. 8.30 f;F gbtFf;Fif nra;ag;gl;l msTr; rhbapd; cjtpAld;

kiotPo;r;rpia mstpLf.
 kiokhdpapd; thapd; Miuia mwpe;J nfhs;f.
 ngwg;gl;l kiotPo;;r;rpia cau mstpy; fzpf;f.
 ml;ltizapy; xt;nthU ehSf;FKupa juTfis cupa jpfjpf;F vjpNu

Fwpj;Jf;nfhs;f.
 khjhe;j kiotPo;r;rpia fzpf;f.

 tUlhe;j kiotPo;r;rpia fzpf;f.
 khjhe;j kiotPo;r;rpia tiuGgLj;Jf.

 juTg; gjpT ml;ltiz

khjk; jpfjp ehshe;j kiotPo;r;rp ( mm ,y;)

;

nkhj;jk;

khjhe;j kiotPo;r;rp =

khjj;jpy; cs;s ehl;fspy; ngwg;gl;l kiotPo;r;rpapd;
$l;Lj;njhif

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

1
2
.
.
30
31
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caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

jutpid tiughf;fy;

kiotPo;r;rp

mm

  [d  ng kh Vg; Nk A+d; A+iy Xf nrg; xf;  et bnr

Xu; Mz;by; ruhrup khjhe;j kiotPr;rpg; ngWkhdq;fisf; fhl;Lk; ryhif tiuG

 ngwg;gl;l kiotPo;r;rpia mstpl gbtFf;Fif nra;ag;gl;l msTr;rhb ,y;iyNay;
gpd;tUk; Kiwiag; gad;gLj;Jf.

 kiokhdpapy; Nrfupf;fg;gl;l ePupd; fdtsit nghJthd msTr;rhbapdhy;
mse;Jnfhs;f.

 gpd;du; cau mstpy; fzpj;Jf; nfhs;f.

2

2r









r h v

vml
h

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

r = kiokhdpapd; Gdy; thapd; Miu

v = kiokhdpapy; Nrfupf;fg;gl;l ePupd; fdtsT (ml/cm3)

tpNrl mk;rq;fs; :

 Fiwe;jJ MW khjq;fs; tiu thrpg;Gf;fisg; ngWtjw;F khztiu topg;gLj;Jf.

 kiokhdpia epWt Kd;gjhf mjid ed;F Rj;jQ; nra;J nfhs;f.

 kiokhdpapy; frpTfs; VJk; cs;sjh vd guprPypf;Ff.

 jpwe;jntspahd ,lj;jpy; Gwj;jilfs; fhzg;gbd; mtw;wpd; cauk; Nghy; ehd;F
klq;F J}uj;jpy; mikj;j rPnke;J Nkilapd; mikf;FiltpDs; kiokhdpia
itj;jy; Ntz;Lk;.

 epykl;lj;jpypUe;J kiokhdpapd; Gdypd; thapd; cauk; 30 cm MFkhW kiokhdp
epWtg;gl Ntz;Lk;.

b - RagjpT tif kiokhdp %yk; kiotPo;r;rp mstply;

Njitahd cgfhuzq;fSk; nghUl;fSk; :

 RagjpT tif kio khdp>

 tiuGj;jhs;>

Kiw :- RagjpT kiokhdpia (Tipping bucket) mtjhdpj;J gFjpfis ,dq;fhz;f.

khjk;.

} h mm

r
<

vml >
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caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

 cgfuzj;ij rkjskhd jiuapy; rupahf itf;Ff.

 jpdKk; K.g 8.30 kzpf;F juT ngWf.

 juTfisg; gjpT nra;f.

 kzpj;jpahyj;jpw;F xU jlit tPjk; kio tPo;r;rpr; nrwpit fzpf;Ff.

 ehshe;j kiotPo;;r;rpj; juTfis nfhz;L khjhe;j kio tPo;r;rpiaf; fzpf;Ff.

 khjhe;j kiotPo;r;rpj; juTfis tiughf;Ff.

tpNrl tplaq;fs;.

 kiokhdpia ,lg;gLj;Jk; NghJ rupahd Kiwfisg; gpd;gw;Wf.

cjhuzk;  rkjskhd epyj;jpy; ,lg;gLj;jy;.

 fhw;wpdhy; Vw;gLk; jlq;fiy ,ad;w msT Fiwj;jy;.

 mjph;Tf;F cs;shFk; ,lq;fspy; kio khdpiaj; jhgpg;gijj; jtph;j;jy;.

C - tspkz;ly ntg;gepiyia mstply;

a) rhjhuz ntg;gkhdp %yk;

b) cau;T ,opT ntg;gkhdp %yk;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² cau;T ,opT ntg;gkhdp

² fhe;jk;

² tiuGj; jhs;

Kiw :

² fhe;jj;ijg; gad;gLj;jp> cau;T - ,opT ntg;gkhdpapd; cUf;Fr; Rl;bfisr;

rhpahf mikj;Jf;nfhs;f.

² jpdKk; K.g. 8.30 kzpf;F ntg;gkhdp thrpg;Gf;fisg; ngWf.

² ehnshd;wpd; cau;T> ,opT ntg;gepiyfis ,uz;lhy; tFj;J ehSf;fhd ruhrup

ntg;gepiyiag; ngWf.

² ngw;w juTfis rupahff; Fwpj;Jf; nfhs;f.

² ruhrup khjhe;j ntg;gepiyiaf; fzpf;f.

² khjhe;j ntg;gepiyg; ngWkhdq;fis tiuGgLj;Jf.

tpNrl tplaq;fs;

² cah;T ,opT ntg;gkhdpfis uPntd;rd; jpiuapDs; itg;gJ Kf;fpakhdJ.

² juTg; gjpT

jpfjp ehspd; ruhrup ntg;gepiy

nkhj;j khjhe;j

ntg;gepiy

1
2
.
.
30
31
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caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

 jutpid tiughf;fy;

ruhrup

khjhe;j

ntg;gepiy

[d ng kh Vg; Nk A+d; A+iy Xf nrg; xf;  et bnr

            Xh; Mz;by; khjhe;j ruhrup ntg;gepiy khwy;fisf; fhl;Lk; tiuG

d - <u - cyu; Fkpo; ntg;gkhdp %ykhf rhuPug;gjidj; jPu;khdpj;jy;.

Njitahd nghUs;fSk; cgfhuzq;fSk;:

 <u- cyu;Fkpo; ntg;gkhdp

 rhuPug;gjd; ml;ltiz

Kiw :

 jug;gl;l <u - cyu; Fkpo; ntg;gkhdpia mtjhdpj;J ghfq;fis ,dq;fhz;f.

 ,e;j cgfuzj;ij uPtd;rd; jpiuDs; itf;f.

 ehshe;jk; K.g. 8.30 kzpf;Fk; gp.g 15.30 kzpf;Fk; (,uz;L jlitfs;) thrpg;Gf;fis
ngWf.

 thrpg;G ngwg;gl;l jpfjpf;F vjpNu thrpg;igf; Fwpj;Jf; nfhs;f.

 ngwg;gl;l thrpg;G kw;Wk; <ug;gjd; ml;ltiz Mfpatw;wpd; JizAld; <ug;gjidf;
fzpf;f.

tpNrl mk;rq;fs; :
 rhuPug;gjidf; fzpf;Fk;NghJ cgfuzj;Jld; toq;fg;gl;l <ug;gjd; ml;ltizia

my;yJ nrad;Kiwg; nraw;ghLfs; jpul;by; cs;s ml;ltiziag; gad;gLj;Jf.
 rhuPug;gjidf; fzpj;jy;

mtjhdpg;Gfs;
cyu; Fkpo; ntg;gkhdp thrpg;G = t

d
0C

<uf; Fkpo; ntg;gkhdp thrpg;G = t
w

0C
thrpg;Gfs; ,uz;bdJk; tpj;jpahrk; = t

d
 - t

w
0C

c-k;
cyu; Fkpo; ntg;gkhdp thrpg;G = 30 0C
<u Fkpo; ntg;gkhdp thrpg;G = 28 0C
thrpg;Gfs; ,uz;bdJk; tpj;jpahrk; = 30 0C - 28 0C

=  2 0C
ntg;gepiy tpj;jpahrj;Jf;Fupa rhuPug;gjd; - 85%

 thrpg;igg; ngWtjw;F Kd;du; <uf;Fkpo; ,lg;gLk; Nghj;jypy; ePu; cs;sjh vdg;
ghprPypf;Ff.

 <u - cyh; Fkpo; ntg;gkhdpia uPntd;rd; jpiuapDs; itj;jy; Ntz;Lk;.

khjk;

ruhrhp khjhe;j ntg;gepiy

khjj;jpd; vy;yh ehl;fspdpJk; ntg;gepiyg;

ngWkhdq;fspd; $l;Lj;njhif

khjj;jpYs;s ehl;fspd; vz;zpf;if
=
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caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

<u cyu;Fkpo; ntg;gkhdp thrpg;Gf;fs; %yk; rhuPug;gjidj; Jzptjw;fhg;

gad;gLj;jg;gLk; ml;ltiz

ntg;gepiy

cyu;Fkp   tpj;jpahrk;

opd; ntg;gepiy

50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1

97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
96
96
96
96
96
96
96
96
96
96
96
96
95
95
95
95
95
95
95
94
94
94
94
94
93
93
93
93
92
92
92
91
91
90

94
94
94
94
94
94
94
97
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

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
78
74
73

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

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

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

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

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

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

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

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

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

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

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

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

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

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0
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caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

nray;Kiw 02

 epiwkhd / <u;itkhd (Gravimetric) Kiwapy; kz; khjpupapd; ePu;r; rjtPjj;ijj; Jzpjy;

Nju;r;rpkl;lk; 3.1 : kz;zpd; mbg;gilf; $Wfis ,dq;fhzy;

ghlNtisfs; : 0 2

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

² kz; RUl;Lwg;gzj;ijg; gad;gLj;jp kz;khjpupiag; ngWjy;;

² kz; khjpup> Glf;Fif Mfpatw;wpd; epiwfis mse;J ngwy;

² kz; khjpupapd; <uypg;Gr; rjtPjj;jpijf fzpj;jy;.

² juTfisf; nfhz;L KbntLj;jy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² kz; khjpup

² Nghwiz

² ,yj;jpudpay; juhR

² cyh;j;jp

² Glf;Fif (crucible) / Mtpahf;fw; fpz;zk;

² 10 cm cauKila fy;tidR ,Uk;G cUis / kz; RUl;Lwg;gzk;

(Auger)

Kiw :

 kz; khjpup ngwg;glTs;s ,lj;jpYs;s fisfs;> fopTfs; Mfpatw;iw mfw;Wf.

 kz; RUl;Lwg; gzj;ijg; gad;gLj;jp kz;khjphpiag; ngWf.

 kz; RUl;Lwg; gzk; ,y;iynadpy;> kz; khjphpiag; ngWtjw;fhfg; gpd;tUk;

Kiwiaf; ifahs;f.
 10 cm caukhd fy;tidRf; Fohia vLj;J mjd; xU tpspk;igf; $u;ikahf;Ff.
 cUisapd; $uhf;fg;gl;l Kidia kz;zpd; Nkw;gug;gpd; kPJ itj;J mjd;kPJ

gyifj; Jz;nlhd;iw itj;J mjd;kPJ Rj;jpayhy; miwf.
 cUis kz;zpDs; KOikahfg; Gije;j gpd;du; cUisiar; Rw;wptu cs;s

kz;iz mfw;wp cUisia ntspNa vLf;f.
 kz; khjpup nfhz;l cUisia nghypj;jPd; jhspdhy; Rw;wp Ma;T$lj;Jf;Ff;

nfhz;L tUf.
 ntWk; Glf;Fifiag; ngw;W mjd; epiwia mstpl;Lf; nfhs;f. (w

1
g)

 RUl;Lwg; gzj;jpy; / cUisapy; cs;s khjpupapy; Vwj;jho 50g ,id Glf;Fifapy;
vLj;J nkhj;jj; jpzpit mstpLf. (w

2
g)

 me;jg; Glf;Fifia 1050C ntg;gepiyapy; cs;s Nghwizapy; ,l;L khwh jpzpT
ngwg;gLk; tiu ntg;gkhf;Ff.

 kz;khjpup jpzpT mlq;fpAs;s Glf;Fif mikntg;gepiyia milAk; tiu>
cyu;j;jpapDs; ,l;L itf;Ff.

 gpd;dh; jpzpit mse;J nfhs;f. (w
3
g)

 ngwg;gl;l juTfisg; gad;gLj;jp gpd;tUk; Kiwf;fika <uypg;Gr; rjtPjj;ijf;

fzpf;f.

Glf;Fifapd; jpzpT = (w
1
g)

Glf;Fifapd; jpzpT + <ukz;zpd; jpzpT = (w
2
g)

Glf;Fifapd; jpzpT + cyu; kz;zpd; jpzpT = (w
3
g)

<uypg;G rjtPjk;  = kz;khjpupapy; mlq;fpAs;s ePupd; jpzpT
X 100

 (cyu;kz;Zf;Fr; rhu;ghf) cyu;kz; khjpupapd; jpzpT

(W
2
 - W

1
)g - (W

3
 - W

1
)g

(W
3
 - W

1
)g

X 100
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caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

tpNrl mk;rq;fs; :

 khjpupapypUe;J ePuhtp ,of;fg;gly;> tsp kz;ly ePuhtp kz;khjpupapy; ePuhtp Nru;jy;
Mfpatw;iwj; jtpu;g;gjw;fhfNt kz; khjpup nghypj;jPdhy; kiwf;fg;gl;L Ma;T$lj;Jf;F
nfhz;L tug;gLk;.

 NghwizapypUe;J ntspNa vLj;j gpd; kz;khjphp mlq;fpAs;s Glf;Fif
cyh;j;jpapDs; itf;fg;gLtjw;fhd fhuzk; kz;khjphpapAld; tspkz;ly ePuhtp
Nru;tijj; jtph;j;jy; MFk.



9

caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

nray;Kiw 3
ePukhdp Kiwiag; gad;gLj;jp kz; ,ioaikg;igj; Jzpe;J ,ioaikg;G

Kf;Nfhzj;jpd; cjtpAld; kz; ,ioaikg;G tFg;igj; jPu;khdpj;jy;

Nju;r;rpkl;lk; 3.2 : kz;zpd; ngsjpf ,ay;Gfis tpgupg;ghh;.

ghlNtisfs; : 0 2

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

² kz; khjpupiar; rupahf mse;njLj;jy;

² ePukhdpiag; gad;gLj;jp thrpg;Gf;fis rupahfg; ngWjy;

² ngwg;gl;lthrpg;Gf;fspd; cjtpAld; kzy;> milay;> fsp rjtPjj;ij

fzpj;jy;

² ,ioaikg;G Kf;Nfhzpiag; gad;gLj;jp ,ioaikg;G tFg;igj;

jPu;khdpj;jy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² kz; khjpup

² 2 mm tpl;lKila tiyf;fz;fSs;s mupjl;L

² ePukhdp

² Glf;Fif

² kpd;dLg;G

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

² fha;r;rptbj;j ePu;

² epWj;jw; fbfhuk;

² nghypj;jPd; Jz;L> ,wg;gu; ehlh

² ,yj;jpudpay; juhR

² 1 l msthd msf;Fk;;rhb

² kz; ,ioaikg;G Kf;Nfhzpg;glk;

Kiw :

 kz; khjpupiag; ngw;W 2 mm mupjl;bdhy; mupj;Jf;nfhs;f.
 mjpypUe;J cgkhjpupfs; ,uz;ilg; ngw;Wf;nfhs;f. (<ur;rktYit mwpaTk;

,ioaikg;ig mwpaTk;)
 xU khjpupiag; gad;gLj;jp kz;zpd; <ur;rktYit mwpf.

 ntWk; Glf;Fifapd; jpzpit mstpLf. (a g)
 Glf;Fifapy; 50 g kz;iz ,l;L jpzpit mstpLf. (b g)
 Nghwizapy; 8 kzp Neuk; itj;J khwh epiw ngwg;gl;l gpd; epWj;Jf; nfhs;f.

(c g)
 kz;zpd; <uypg;Gg; ngWkhdj;ijf; fzpf;f.

<uypg;Gg; ngWkhdk; ()
 <ur; rktY = 1 + 

 kw;iwa kz; khjpupapypUe;J kz;tiff;fika cupa msT kz;izg; ngw;Wf;
nfhs;f.

b - c

c - a

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caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

Fwpg;G - kzy; kz;nzdpd; 100g ck; Vida kz;fSf;F 50g  ck; ngWf.

 ngwg;gl;l kz; khjpupAld; Ijurd; Ngnuhl;irl;L Nru;e;J 10 epkplk; ePu;g;ghj;jpuj;jpy;

itj;J #lhf;Ff.

 10% Nrhbak; Ijnuhl;irl;L/ mNkhdpak; Ijnuhl;irl;L my;yJ 5% fy;fd;

fiury; 50ml,idr; Nru;j;J 12 kzp Neuk; itf;fTk;.

 kz; khjpupia cNyhfg; ghj;jpunkhd;wpypl;L nghwpKiwf; fyf;fpapdhy; epkplj;Jf;F

16000  jlitfs; vd;w tPjj;jpy; 2 epkplk; fyf;Ff.

ftdpf;f - kpd;fyf;fp ,y;yhjtplj;J fz;zhbf;Nfhypdhy; 10 epkplk; fyf;f Ntz;Lk;.

 fiuriy caukhd msf;Fk; rhbapy; ,l;L 1l fdtsT ngwg;gLk; tiu

fOtw;Nghj;jy; %yk; fha;r;rptbj;j ePu; Nru;f;f.

 msf;Fk;rhbapd; thia nghypj;jPd; glyk; kw;Wk; ,wg;gu; ehlh Mfpatw;wpd;
cjtpAld; ,Wf;fkhf %b rpy jlitfs; jiyfPohfg; Gul;bf; fyf;Ff.

 Eiu mw;Wg;Nghtjw;nfd fiurypd; Nkw;gFjpapy; Viky; mw;fNfhy; %d;W Jspfs;
Nru;f;f. Njitf;Nfw;g 2 epkplk;> 2 kzpj;jpahyk; Mfpatw;wpy; thrpg;ig ngWf.

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

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

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

0C

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

0C

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

Ijnuhl;irl;L / Nrhbak; Ijnuhl;irl;L 50ml ,l;L 1 yPw;wu; MFk;tiu fha;r;rp
tbj;j ePu; Nru;j;J fl;Lg;ghl;Lg; gupNrhjid mikg;igj; jahu; nra;f.

 ,e;j fl;Lg;ghl;L gupNrhjidapd; rhbapy; ePu;khdpia ,l;L 2 epkplk;> 2 kzpj;jpahyk;
Mfpatw;wpy; gpd;tUk; thrpg;Gfisg; ngWf.

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

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

2 epkplj;jpy; fl;Lg;ghl;Lf; fiurypd; ntg;gepiy = T
3

0C

2 kzpj;jpahyj;jpy; fl;Lg;ghl;Lf; fiurypd; ntg;gepiy = T
4

0C

 kz; khjpupapd; cyu; epiwia fzpf;f ^Ms&

kz; khjpupapd; cyu; epiw 
kz; khjpupapd; < uj; jpzpT

< ur; rktY

 ePu;khdpf;fhd tOjpUj;jf; fhuzpia fzpj;J jpUj;jkhd thrpg;ig ngWf.

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

}
9

32 68 0.2
5xT

       

tOjpUj;jf; fhuzp (ntg;gepiy 200C ,Yk; FiwtilAk; NghJ)

}
9

32 68 0.2
5xT

       
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caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

2  epkplj;jpy; kz; fiurypd; tOjpUj;jg;gl;l thrpg;G } 1
1H

2 kzpj;jpahyj;jpy;; kz; fiurypd; jpUj;jg;gl;l thrpg;G } 1
2H

2 epkplj;jpy; fl;Lg;ghl;Lg; gupNrhjidapd; jpUj;jg;gl;l thrpg;G } 1
1h

2 kzpj;jpahyj;jpy; fl;Lg;ghl;Lg; gupNrhjidapd; jpUj;jg;gl;l thrpg;G } 1
2h

Neuk; kz; fiury; fl;Lg;ghl;L gupNrhjid (ePu;)

ePu;khdp ntg;gepiy^0C& jpUj;jg;gl;l   ePu;khdp ntg;gepiy^0C& jpUj;jg;gl;l ePu;khdp
   thrpg;G   thrpg;G       thrpg;G        thrpg;G    thrpg;G              thrpg;G

2 ep' H
1

 T
1

1

1
H = H

1
 + tO h

1
 T

3

1

1
h = h

1
 + tO

jpUj;j fhuzp jpUj;j fhuzp

2 kzp H
2

T
2

1

2H = H
2
 + tO h

2
= T

4

1

2h = h
2
 + tO

jpUj;j fhuzp jpUj;j fhuzp

 kz; ,ioaikg;igj; Jzptjw;Fupa fzpj;jiyr; nra;f.

fsp> milay; rjtPk; }

1 1
1 1H h

100
Ms

 
 

 

kzy; rjtPjk; } 100 - ^milay; rjtPjk;&

fsp rjtPjk; }

1 1
2 2H h

100
Ms

 
 

 

milay; rjtPjk; } ^fsp¬ milay; rjtPjk;& - fspr;rjtPjk;

 ,ioaikg;G Kf;Nfhzpapd; cjtpAld; ,ioaikg;G tFg;ig Jzpf.

milay; rjtPjk;

fspr;rjtPjk;

kzy; rjtPjk;

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

 me;j gf;fj;jpypUe;J milay; gf;fj;Jf;F rkhe;jukhf Nfhnlhd;iw tiuf.

 ngwg;gl;l milay; rjtPjj;ij milay; gf;fj;jpy; Fwpj;Jr; nfhs;f.

 me;j ,lj;jpypUe;J fspkz; gf;fj;Jf;F rkhe;jukhf Nfhnlhd;iw tiuf.

 ngwg;gl;l fspr;rjtPj;ij fspg;gf;fj;jpy; Fwpj;Jf; nfhs;f.

 me;j gf;fj;jpypUe;J kzy; gf;fj;Jf;F rkhe;jukhf Nfhnlhd;iw tiuf.
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caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

 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 mk;rq;fs; :

 msf;Fk; rhbia jiyfPohff; ftpo;f;Fk; NghJ kz; fiury; ntspNawhjthW

ghu;j;Jf;nfhs;f.

 nrad;Kiwr; nraw;ghLfspy; <LgLk;NghJ fy;fd; fiury; / mNkhdpak; ry;Ngw;W /

Nrhbak; Ijnuhl;irl;L ,;l;L 12 kzp Neuk; itf;f Ntz;Lkhifahy;   mJtiuapyhd

gbKiwfis  Kjyhk; ehspYk; kw;iwa gbKiwfis ,uz;lhk; ehspYk;

Nkw;nfhs;syhk;.
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caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

nray;Kiw 04

kz; mlu;j;jpiaj;JzpjYk; mjd; cjtpAld; kz;zpd; Ez;Lisj; jd;ikiaf; fzpj;jYk;

Nju;r;rpkl;lk; 3.2 : kz;zpd; ngsjpf ,ay;Gfis tptupg;ghu;.

ghlNtisfs; : 0 4

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

² rupahf thrpg;Gfisg; ngWjy;

² kz; khjpupapd; Njhw;wtlu;j;jpiaj; Jzpjy;

² kz; khjpupapd; cz;ikalu;j;jpiaj; Jzpjy;

² kz; khjpupapd; Ez;Lisj; jd;ikiar; rupahff; fzpj;jy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

Njhw;w mlu;j;jpiaj; Jzptjw;fhf

² kz; khjpup

² 10 cm caukhd fy;tidRf; Foha;

² gyifj; Jz;L

² Glf;Fif

² Rj;jpay;

² Nghwiz

² ,yj;jpudpay; juhR

² $upa myF

² cyu;j;jp (Desiccator)
cz;ikalu;j;jpiaj; Jzptjw;fhf

² jd;dPu;g;Gf; Fg;gp

² cuYk; cyf;ifAk;

² 2 mm tiyf;fz; nfhz;l mupjl;L

² ,yj;jpudpay; juhR

Kiw :

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

 fy;tidRf; Fohapd; xU ntl;L tpspk;igf; $u;ikahf;fp nfhs;f.

 fy;tidRf; Fohapd; epiw> rpypz;lupd; tpl;lk; Mfpatw;iw mse;J nfhs;f.

 Njhw;wtlu;j;jpf;fhd kz; khjpupia ngwTs;s epyj;jpd; kPJ fy;tidRf; Fohapd;
$upa Kid gLkhW epiyf;Fj;jhfg; gpbf;f.

 ,f;Fohapd; Nky;Kidapd; kPJ kug;gyifia itj;J mjd;kPJ Rj;jpaypdhy; miwf.

 fy;tidRf; Foha; KOtJk; kz;zpDs; ,wq;fpa gpd;du; Fohiaf; Rw;wptu
cs;s kz;iz mfw;wp kz;Zld; $ba Fohiaf; ftdkhf ntspNa vLf;f.

 Fohapd; ntsp Nkw;gug;gpy;Ys;s Nkyjpf kz;iz $upa myfhy; Ruz;b ePf;Ff.

 kz;izf; nfhz;Ls;s Fohapd; ,uz;L KidfisAk; nghypj;jPd; jhshy; Rw;wp
,wg;gu; tisak; ,l;Lf; nfhs;f.

 kz; khjpup nfhz;l Fohia ftdkhf Ma;T$lj;Jf;F vLj;J te;J nghypj;jPd;
ftrq;fis mfw;wpj; jpzpit mse;J nfhs;f.

 Glf;Fifapy; kz;khjpupia vLj;J 1050C ntg;gepiy nfhz;l Nghwizapy;
khwhj;jpzpT ngwg;gLk; tiu ntg;gkhf;fp cyu; kz;zpd; jpzpit mse;J nfhs;f.
(w

2
g)



14

caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

fzpj;jy;

=
kz; jpz; kf; $Wfspd; jpzpT (cyu; kz;zpd; jpzpT)

kz;zpd; Njhw; wtlu; j; jp
nkhj; j fdtsT

Glf;Fifapd; jpzpT = w
1
g

Glf;Fif + cyu;kz;zpd; jpzpT = w
2
g

kz;zpd; fdtsT = r2h

Njhw;wtlu;j;jp
-32 1

2
( ) gcmb

w w

r h







(,q;F fy;tidRf; Fohapd; cauk; 10 cm Mifahy; h = 10 cm MFk;.)

b. cz;ikalu;j;jpiaj; Jzpjy;

 cz;ikalu;j;jp Jzpag;gl Ntz;ba ,lj;jpypUe;J kz; khjpupiag; ngWf.

 mk;kz;khjpupapYs;s ful;Lg; ghfq;fis mfw;wp 100 g kz;iz epWj;njLj;J
,sq;fhw;wpy; cyutpLf.

 cyu;j;jpa kz;iz cuypy; ,l;L cyf;ifahy; Fw;wp ed;F J}h;itahf;Ff.

 gpd;du; 2 mm tiyf;;fz;fs; nfhz;l mupjl;bdhy; kz;iz mupj;njLf;f.

 gpd;du; jd;dPu;;g;Gf; Fg;gpnahd;iw vLj;J mjd; jpzpit mse;J nfhs;f. (m
1
g)

 gpd;du; jd;dPu;g;Gf; Fg;gpapDs; ghjpasTf;F> mupj;njLj;j kz;iz epug;gp mjd;
epiwia mse;J nfhs;f. (m

2
g)

 gpd;du; kz;; Kw;whf mkpOk;tiu jd;dPu;g;Gg; Nghj;jypy; ePiu epug;gp tspf;Fkpopfis
mfw;wp (%bia mfw;wp) kzy; njhl;bapy; itj;J nkJthf #lhf;fp MwtpLf.

 jd;dPu;g;Gf; Fg;gp Fspu;r;rpaile;j gpd;du; mJ epuk;Gk; tiu fha;r;rp tbe;j ePu;
Nru;j;J kPz;Lk; jpzpit mse;J nfhs;f. ^m

4
g&

 gpd;du; jd;dPu;g;Gf; Fg;gpapy; cs;s kz;iz mfw;wp Fg;gpia ed;F Rj;jQ; nra;J
Kw;whf ePuhy; epug;gp kPz;Lk; jpzpit mse;Jnfhs;f.

 gpd;tUkhW fzpj;jiy Nkw;nfhz;L kz;zpd; cz;ikalu;j;jpiaj; Jzpf.

 fzpj;jy;

ntWk; jd;dPu;g;Gf; Fg;gpapd; jpzpT = m
1
g

jd;dPu;g;Gf; Fg;gp + cyu; kz;zpd; jpzpT = m
2
g

jd;dPu;g;Gf; Fg;gp + kz; + ePupd; jpzpT = m
3
g

jd;dPu;g;Gf; Fg;gp + ePupd; jpzpT = m
4
g

cyu;kz;zpd; jpzpT = (m
2
- m

1
)g

mia c,h

m                           m                            m                           m1 2 3  4



15

caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

cz;ikalu;j;jp ( ) p

32 1

4 1 3 2

( )

( ) ( )




  
m m g

cm
m m m m

kz;zpd; cz;ikalu;j;jp> Njhw;wtlu;j;jp Mfpatw;wpd; cjtpAld; Ez;Lisj; jd;ikiaj;

jPu;khdpf;f.

1 100b
E

p

p



 
   

  

tpNrl mk;rq;fs; :

 Njhw;w mlu;j;jpiaj; Jzpjy;

 Nghwizapy; itj;J kz;iz cyu;j;jpa gpd;du;> mJ MWk;tiu cyh;j;jpapy;
itj;J Mwpa gpd;du; jpzpit mstpLf.

 fy;tidRf; Foha; G+uzkhf kz;zpdhy; epuk;gp cs;sjdhy; mk;kz;zpd; fdtsT>
rpypz;lupd; fdtsTf;F rkdhFk; vd nfhs;f.

 khjpupiag; ngw;Wf;nfhs;Sk; Kiw> kz;zpd; tif> kz;zpy; mlq;fpAs;s Nrjdg;
gjhu;j;jq;fspd; msT> kz;zpd; ,Wf;fk; Mfpatw;Wf;fika kz;zpd; Njhw;wtlu;j;jp
khWgLk;.

 cz;ikalu;j;jpiaj; Jzpjy;

 nghJthf kz;zpd; cz;ikalu;j;jp 2'3 - 3'8 g/cm3 f;F ,ilg;gl;ljhff; fhzg;gLk;.

 kz; ,ioaikg;Gf;F mika kz;zpd; cz;ik mlu;j;jp khWgLk;.

=
cyu; kz;zpd; jpzpT

cz;ik mlu; j; jp
kz;zpd; jpz;kg; gjhu; j; jq; fSf; F rkkhd fdtsT ePupd; jpzpT

X 100
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caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

nray;Kiw 05

fsf;nfhs;ssT epiyapy; kz;zpy; mlq;fpAs;s ePu;r;rjtPjj;ijj; Jzpjy;.

Nju;r;rpkl;lk; 3.3 : kz;zpy; ePiuj; Njf;fp itf;Fk; nfhs;ssT njhlu;ghd

Njhw;wg;ghLfisj; Njbg;ghu;g;ghh;.

ghlNtisfs; : 0 2

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

² kz; khjpupia Kiwahfg; ngw;Wf;nfhs;sy;.

² fsf; nfhs;ssitj; JzpAk; gupNrhjid mikg;igr; rupahfj; jahupj;jy;.

² rupahf thrpg;Gf;fisg; ngw;Wf;nfhs;sy;

² kz;zpd; fsf;nfhs;ssitr; nrk;ikahff; fzpj;jy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² 10 cm caukhd fy;tidRf; Foha;j; Jz;nlhd;W

² ngj;jpupf;fpz;znkhd;W (10cm tpl;lKila)

² nghypj;jPd; Jz;L

² tbjhs;

² rpwpa kuf;fl;il

² ,yj;jpudpay; juhR

² Glf;Fif

² cyu;j;jp

² Rj;jpay;

² gyifj;Jz;L

² $upa myF

Kiw :

 10cm caukhd fy;tidRf; Foha;j; Jz;nlhd;iw vLj;J mjd; jpzpit mse;J
nfhs;sTk;. ^m

1
 g&

 fy;tidR cUisia kz;zpd; kPJ itj;J mjd; Nky; gyifj; Jz;nlhd;iw
itj;J Rj;jpayhy; rpy jlitfs; jl;lTk;.

 cUis KOikahf kz;zpDs; Gije;jgpd; cUisiar; #o cs;s kz;iz
,sf;fp cUisia ntspNa vLf;fTk;.

 $upa myfpdhy; cUisapd; ntspg;Gwq;fspy; cs;s kz;iz mfw;wp Nky;> fPo;
gFjpfs; kl;lkhFkhW fj;jpapdhy; Ruz;lTk;.

 khjpupia nghypj;jPdhy; %b fsj;jpypUe;J Ma;T$lj;Jf;F vLj;Jr; nry;yTk;.

 NkNy glj;jpw; fhl;bathW tbjhspdhy; Rw;wg;gl;l rpwpa kuf;fl;il kPJ kz;
khjpupAs;s cUisia itj;J mjid ePu;g;ghj;jpuj;jpDs; (c-k;: ngj;jpupf;fpz;zk;)
itf;Ff.

 cUisapd; Nkw;Gwj;ij nghypj;jPdhy; %Lf.

 Nkw;gFjpapy; cs;s kz; Kw;whf <uypg;ghFk; tiu itj;jpUf;Ff.

 khwhj; jpzpT fpilf;Fk;tiu> ePu;g;ghj;jpuj;jpy; rpy jlitfs; itj;J jpzpit
mse;J nfhs;sTk; (m

2
g)

rpwpa kuf;fl;il (tbjhs; Rw;wg;gl;l)
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 Glf;Fifapd; jpzpit mse;J nfhs;sTk; (w
1
g)

 cUisapy; cs;s kz;iz Glf;Fifapy; ,l;L mij 1050C ntg;gepiyapy;
cs;s fdyLg;gpy; khwhj; jpzpT fpilf;Fk; tiu ntg;gNkw;Wf. jpzpit mse;J
nfhs;sTk;.  ^w

2
 g&

 fPNo fhl;lg;gl;lthW jfty;fisg; ngw;W fzpg;gplTk;

cUisapd; jpzpT } m
1
 g

fsf;nfhs;ssT epiyikapy; cUis + <ukz; Mfpatw;wpy; jpzpT } m
2
 g

Glf;Fifapd; jpzpT } w
1
 g

  Glf;Fif + cyu; kz;zpd; jpzpT } w
2
 g

kapu;j;Jisf; ftu;r;rpePupdhy; kz; epuk;gpa epiyapy; mk;kz;zpy; cs;s ePupd; jpzpT
} (m

2
- m

1
) g

cyu; kz;zpd; jpzpT } (w
2
- w

1
) g

fsf;nfhs;ssT 2 1 2 1

2 1

( ) ( )
100

( )

m m w w

w w

  
 



tpNrl Fwpg;Gfs;

 ngj;jpupf; fpz;zj;jpy; ePiu epug;Gk;NghJ gyifj; Jz;bd; cauj;ij tplf; Fiwthf
,Uf;FkhW ePiu epug;Gf.

 fsj;jpy; kz; fsf;nfhs;ssT epiyia miltjw;F Vwe;jho 3 ehl;fs; nry;yhk;.

100 

kapu; j; Jisf; ftu; r; rpeuP pdhy; epuk; gy; epiyapy; cs;s

kz;zpy; mlq; fpAs;s euP pd; jpzpT
fsf; nfhs;ssT

cyu; kz;zpd; jpzpT
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nray;Kiw 06

pH  khdpiag; gad;gLj;jp kz; khjpupnahd;wpd; pH ngWkhdj;ij Jzpjy;

Njh;r;rp kl;lk; 3.5 : kz; tsk; Fd;wiyj; jtpu;g;gjw;fhd Kiwfisf; ifahz;L

ghu;g;gu;

vjpu;ghHf;fg;gLk; jpwd;fs;:

² pH khdpia msitj; jpUj;jk; nra;jy;.

² pHI Jzptjw;F Njitahd kz;khjpupapd; kz; fiuriy

jahh; nra;jy;.

² thrpg;Gf;fisr; rupahfg; ngWjy;

² gy;NtW ,lq;fspy; ngwg;gl;l kz; khjpupfspd;

pH ngWkhdj;ij pH khdpapd; cjtpAld;   Jzpjy;.

Njitahd nghUl;fSk; cgfuzq;fSk;:

² pH khdp

² fha;r;rptbj;j ePu;

² Kfit

² pH 7" 4" 11 jhq;fw; fiury;fs;

² 2 mm tiyf;fz;fs; nfhz;l mupjl;L

Kiw:

² pH khdpia msitj; jpUj;jk; nra;jy;.

² pH= 7,  pH= 4, pH = 11 cila pHngWkhdk; njupe;j jhq;fw; fiury;fis mjw;fhfg;

gad;gLj;Jjy;.

² ,f;fiurypDs; pH khdpapd; kpd;thia mkpo;j;jp khdpapd; thrpg;ig ngWf.

² ,e;j thrpg;G> cupa ngWkhdj;ij milAk; tiu pH khdpapd;> msitj;

jpUj;jQ; nra;Ak; jpUfhzpiaj; jpUfTk;.

² ,t;thW msitj; jpUj;jQ; nra;ag;gl;l pHkhdpiag; gpuNahfpj;J kz; khjpupapd;

pH ngWkhdj;ijj; Jzpa Maj;jkhFf.

² kz; fiuriyj; jahupj;jy;.

² kz; khjpupiaj; J}u;itahf;fp 2 mm tiyf;fz; nfhz;l mupjl;bdhy; mupj;Jf;nfhs;f.

² 20g kz;iz epWj;njLj;J mjDld; 100 ml fha;r;rptbj;j ePu; Nru;f;fTk;.
² xU epkplj;Jf;F ed;whff; fyf;fp 5 epkplq;fs; tiu njspa tplTk;.

² pH khdpapd; kpd;thia fiurypDs; nrYj;jp> fiurypd; pH ngWkhdj;Jf;Fupa

thrpg;igg; ngwTk;.

tpNrl Fwpg;G:

² pHkhdpapd; kpd;thia xU fiurypypUe;J gpwpnjhU fiurYf;F khw;Wk; Ntisapy;

fha;r;rptbj;j ePupdhy; fOTjy; mtrpakhFk;.
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nray;Kiw 07
jiuapYs;s mz;kpj;j ,uz;L Gs;spfSf;fpilapyhd fpilj;J}uj;ij mstply;

Nju;r;rpkl;lk; 4.1 : epy msit> kl;lq;fhzy; Mfpatw;iw ,dq;fhzy;

ghlNtisfs; : 0 2

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

² epyj;jpy; ,uz;L Gs;spfSf;fpilapyhd J}uj;ijr; rupahff; Fwpj;jYk;

msj;jYk;.

² ftl;lstpidr; (Pace factor) rupahff; fzpj;jy;.

² jd;dpaf;f kl;lq;fhzpia mjw;Fupa Kf;fhypapy; rupahfg; nghUj;Jjy.;

² Kf;fhypapd; fhy;fspYs;s jpUfhzpfisr; nrg;gQ;nra;J cgfuzj;ij

kl;lg;gLj;jy;.

² Neu;tupirahf;fy; tOf;fis mfw;Wk; Mw;wy;.

² kl;lf;Nfhypd; (levelling staff) thrpg;Gf;fisr; rhpahf thrpj;jy;.
² ,uz;L Gs;spfSf;fpilapyhd fpilj;J}uj;ijf; fzpf;Fk; Mw;wy;.

² gy;NtW tifg;gl;l msT ehlhf;fisg; gad;gLj;jp J}uj;ij mstpLk;

Mw;wy;.

² rha;thd jiuapy; fpilj;J}uj;ij (step taping) msf;Fk; Mw;wy;.

² tupirg;ghl;Lf; Nfhy;fisg; gad;gLj;jp NeupaNfhnlhd;iw Mf;Fk; Mw;wy.;

² J}u msf;Fk; rpy;iy G+r;rpa (o) thrpg;Gf;Fk; nrg;gQ;nra;jy;. msf;Fk;

rpy;iyg; gad;gLj;jp rupahf thrpg;igg; ngWjy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

a - ftLitj;jy; Kiw

² msT ehlh

² Fj;J}rpfs; / ku Mg;Gfs;> jl;Lg;nghy;Y

b - jd;dpaf;f kl;lq;fhzpiag; gad;gLj;jp Stadia Kiw

² jd;dpaf;f kl;lq;fhzpAk; mjw;Fupa Kf;fhypAk;

² J}f;Ff; Fz;L

² kl;lf;Nfhy;

c - msTehlh Kiw

² msf;Fk;ehlh

² Fj;J}rpfs; (arrows)
d - msf;Fk; rpy;Y Kiw

² msf;Fk; rpy;Y

Kiw :

a. ftLitj;jy; Kiw

 ftLitj;jy; Kiwapy; ,uz;L Gs;spfSf;fpilapyhd J}uj;ij mstpl gpd;tUk;
rkd;ghL gad;gLj;jg;gLk;.

,uz;L Gs;spfSf;fpilapyhd J}uk; =,uz;;L ftLfSf;fpilapyhd J}uk; (Pace factor) x  xU
Gs;spapypUe;J kWGs;spf;Fr; nry;tjw;F itj;j ftLfspd; vz;zpf;if

 gpd;tUkhW ftl;bilj; J}uj;ij fzpf;fyhk;.

 msT ehlhitg; gad;gLj;jp Fwpj;j J}uj;ij (30 m) mse;J epyj;jpy; Fwpj;J
me;j ,uz;L Gs;spfspYk; ku Mg;Gfis / Fj;J}rpfis ,Wf;fp milahskply;.
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 xU me;jj;jpYs;s Gs;spapypUe;J Muk;gpj;J ftLfspd; vz;zpf;ifia vz;zpathW
kW me;jj;jpYs;s Gs;spf;Fr; nry;Yjy;.

 ,t;thW %d;W jlitfs; nra;J mtw;wpd; ruhrupg; ngWkhdj;ijg; ngw;W
mg;ngWkhdj;jpdhy; Gs;spfSf;fpilapyhd J}uj;ij (30 m) tFj;J Fwpg;gpl;l
egUf;Fupa ftl;bilj; J}uj;ij (Pace factor) ,idg; ngWjy;

          b - jd;dpaf;f kl;lq;fhzpia gad;gLj;jp Stadia Kiw %yk;

 J}uk; fhzg;gl Ntz;ba Gs;spfis A, B vdf; fUJf.

 jd;dpaf;f kl;lq;fhzpia mjw;Fupa Kf;fhypapy; nghUj;jp J}f;Ff;Fz;bd; cjtpAld;
rupahfg; Gs;sp Aapd; kPJ epiyg;gLj;jpf;nfhs;f.

 Kf;fhypapd; jiy gUkl;lhf kl;lg;gLj;jpf; nfhs;f.

 cgfuzj;ijf;> ifahs;gtupd; cauj;Jf;F Vw;wthW nrg;gQ;nra;J nfhs;f.

 Kf;fhypapd; fhy;fs; epyj;Jld; ed;F CLUtpg; nghUe;jpf; fhzg;gl Ntz;Lk;.

 Kf;fhypapd; fhy;fspYs;s jpUfhzpfisr; nrg;gQ;nra;J cgfuzj;ij kl;lg;gLj;jpf;
nfhs;f.

 cgfuzj;ij Kbtpypg; Gs;spf;F Ftpag;gLj;jp (Focus) ghu;itj; Jz;bD}lhf
mtjhdpj;J ghu;itj; Jz;il cupathW nrg;gQ;nra;J FWf;F kapu;fs; (Cross
hairs ) ed;F njspthfTk; Jyf;fkhfTk; njupAkhW nrg;gQ; nra;f.

 kl;lf;Nfhiy Gs;sp B apy; epiyf;Fj;jhfg; gpbj;Jf; nfhs;f.

 cgfuzj;jpd; ghu;itj; Jz;bD}lhf mtjhdpj;jthW kl;lf;Nfhy; njspthfj;
njd;gLk; tiu Ftpaj; jpUfhzpia (Focusing screw) nrg;gQ; nra;f.

 Nky; Stadia, fPo; Stadia Mfpatw;wpy; tiughl;Lf; Nfhypd; thrpg;Gfs; ,uz;ilAk;
ngWf.

 stadia ,ilntsp (s) If; fzpf;f.

 D=KS + C vDk; rkd;ghL %ykhf cgfuzj;jpypUe;J tiughl;Lf; NfhYf;fhd
J}uj;ijf; fzpf;f.

   (K, C Mfpatw;Wf;Fupa ngWkhdq;fs; cgfuzk; ,l;L itf;Fk; ngl;bapy;
Fwpg;gplg;gl;Ls;sJ.)

            c - msT ehlh Kiw

 ,jw;F ,Utu; Njitg;gLtu;;;;: Kd;Nd nry;gtu; (Head tape man)> gpd;Nd nry;gtu;
(Rear tape man) vd;gtu;fNs mtu;fshtu;. GtpNkw;gug;gpy; cs;s ,uz;L
Gs;spfSf;fpilapyhd J}uj;ij mstpLk;NghJ me;j ,uz;L Gs;spfisAk; Fj;J}rp
my;yJ Mg;Gfs; %yk; Fwpj;Jf; nfhs;f. ,e;j ,uz;L Gs;spfisAk; A, B vdf;
Fwpj;Jf;nfhs;f.

 A, B Mfpa Gs;spfSf;fpilapyhd J}ukhdJ msTehlhtpd; J}uj;ij tpl
FiwthdjhfTk; kw;Wk; msf;Fk; ehlhthdJ Substracting tape MfTk;
mikAk;NghJ

 Rear tape manmsT ehlhtpy; KOikahd kPw;wu; ngWkhdk; Gs;sp Aapy; mikAkhW
gpbf;f Ntz;Lk;. Head tape man msTehlhtpd; Kjyhk; kPw;wupDs; Gs;sp B apy;
mikAk; thrpg;ig thrpf;f Ntz;Lk;.

 Rear tape man,dhy; thrpf;fg;gl;l KOikahd kPw;wu; ngWkhdj;ij Head tape man
,dhy; thrpf;fg;gl;l ngWkhdj;jpypUe;J fopj;J thrpf;f Ntz;Lk;.
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 Rear tape man ,dhy; thrpj;jwpag;gl;l KOikahd kPw;wu; miktpypUe;J Head tape
man,dhy; thrpj;jwpag;gl;l thrpg;igf; fopj;J A, B Mfpatw;Wf;fpilapyhd J}uj;ijg;
ngWf.

 vg;NghJk; msTehlhitf; fpilahfg; gpbj;jy; Ntz;Lk;.

 jiu rha;thff; fhzg;gLkhapd; glj;jpy; fhl;bathW gy jlitfs; gpupj;J (Breaking
the tape) xt;nthU gFjpapdJk; J}uj;ijj; jdpj;jdpNa mstpl;Lf; $l;bf; nfhs;f.

A, B Mfpa Gs;spfSf;F ,ilapyhd J}uk; msT ehlhtpd; ePsj;ij tpl
mjpfkhf cs;sNghJk; msT ehlh Adding tape MfTk; mikAk; re;ju;g;gk;

 Adding tape ,y; ehlhtpd; O Gs;spapypUe;J vjpu;j;jpirapy; rpwpa ghfq;fshfg;
gpupf;fg;gl;L msT Nfhblg;gl;L Nkyjpf 1 m ePsk; fhzg;gLk;. ,t;thwhd
msTehlhitg; gad;gLj;Jk;NghJ Rear tape man ,dhy; KOikahd kPw;wu;
ngWkhdKk; mlq;Fk; tpjkhf msTehlh gpbf;fg;gl Ntz;Lk;. Head tape man
,dhy; Nkyjpf 1 m J}u mstPl;by; thrpg;G ngwg;gLk;. ,jd;NghJ Rear tape man
,dhy; ngwg;gl;l KOikahd kPw;wu; mstPl;Lld; Head tape man ,dhy; ngwg;gl;l
ngWkhdj;ijf; $l;b KOikahd J}uk; mwpag;gLk;.

A, B Mfpa Gs;spfSf;F ,ilapyhd J}uk; msT ehlhtpd; ePsj;ij tpl
mjpfkhf cs;s re;ju;g;gk;

 A, B Mfpa Gs;spfspy; tupirghl;Lf; Nfhy;fs; ,uz;ilg; gpbf;fTk;.

 ,e;j ,uz;L tupirg;ghl;Lf; Nfhy;fSld; Neu;Nfhl;by; mikaj;jf;f tpjkhd
NtW rpy tupirg;ghl;Lf; Nfhy;fisg; gpbj;J me;jf; Nfhl;bd; topNa mstPl;il
Nkw;nfhs;f.

 kpFjp 10 Fj;J}rpfSlDk; msT ehlhtpd; O Gs;sp Kidia gpbj;jthW
Kd;Ndhf;fp Head tape man nry;y Ntz;Lk;. mg;NghJ Rear tape man Gs;sp O apy;
jupj;J epw;wy; Ntz;Lk;.

 Muk;gj;jpy; ,UtUk; Gs;sp A apy; epw;Ff. Head tape man ,lk; Tapping pin set xd;W
(11 Fj;J}rpfs; nfhz;l) ,Uj;jy; Ntz;Lk;. mtw;Ws; xd;iw Gs;sp A apy;
Cd;Wf.

 msT ehlhtpd; KOikahd ePsk; gpupf;fg;gl;l gpd;du; (,J 50 m ePsk; nfhz;l
msT ehlh vdf; nfhs;Nthk;). 50 m msTf;NfhL Rear tape man ,dhy; Gs;sp A
apy; gpbf;fg;glNtz;Lk;. O Gs;spapy; Head tape man ,dhy; Fj;J}rp %yk; epyj;jpy;
Fwpaplg;gl Ntz;Lk;. Rear tape man ,dhy; tupirg;ghl;Lf; Nfhy;fs; kw;Wk; Head
tape man vd;gtw;iw mtjhdpj;J  Nfhl;by; epw;ff;$bathW ,lJgf;fkhf my;yJ
tyJ gf;fkhf nry;y Ntz;Lk;.

 mLj;j tape length ,id mstpLtjw;fhf ,UtUk; Kd;Ndhf;fp efuNtz;Lk;. ,jd;NghJ
Rear tape man ,dhy; ehl;lg;gl;l mLj;j Fj;J}rpiaf; fow;wpf; nfhz;L nry;y
Ntz;Lk;.

yA

x

z

B

KOj; J}uk; = x+y+z
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 ,e;j Kiwiaf; ifahSk;NghJ vg;NghJk; Rear tape manifapy; cs;s Fj;J}rpfspd;
vz;zpf;if mstplg;gl;l msTehlhj; J}uq;fspd; vz;zp;f;iff;Fr; rkdhf ,Uf;Fk;.

 ,Wjpapy; msTehlhtpd; J}uj;ij tplf; Fiwthd J}uk; vQ;Rk;NghJ me;jj;
J}uj;ij Kd;du; $wpa FWfpa J}uj;ij mstpLk; Kiwapy; mse;Jnfhs;s
KbAk;.

            d - msf;Fk; rpy;Y Kiw

 msf;Fk; rpy;ypd; khdpia 0 ,w;F nrg;gQ;nra;f.

 gpd;du; xU Gs;spapypUe;J msf;Fk; rpy;ypid Neu;Nfhl;bd; topNa mLj;j Gs;sp
tiu cUl;br; nry;f.

 ,e;j ,uz;L Gs;spfSf;Fk; ,ilapyhd J}uj;ij msf;Fk; rpy;ypy; nghUj;jg;gl;Ls;s
khdpapy; thrpj;jwpayhk;.

tpNrl Fwpg;G :

        a - ftLitj;jy; Kiw

 ftLitj;jy; Kiw %yk; ngwg;gl;l thrpg;Gf;fis Vida Kiwfspy; ngwg;gl;l
thrpg;GfSld; xg;gpLtjd; %yk; mjd; nrk;ikia cWjpg;gLj;jpf; nfhs;s KbAk;.

        b - jd;dpaf;f kl;lq;fhzp gad;gLk; Stadia Kiw

 stadia Kiwapy; mjw;Fupa ml;ltiz kw;Wk; rkd;ghL Mfpatw;iw gad;gLj;jp
fpilj;J}uq;fis mstplyhk;. gy;NtW Kiwfspy; mstplg;gl;l J}uq;fis xg;gpLf.

        c - msT ehlh Kiw

 msTehlhit ,Of;Fk;NghJ my;yJ jahupf;Fk;NghJ Vw;gLk; FiwghLfis jpUj;jQ;
nra;tjw;nfdj; jug;gl;l rkd;ghl;ilg; gad;gLj;jyhk;.

        d - msf;Fk; rpy;Y Kiw

 J}uj;ij mstpl Kd;gjhf> msf;Fk; rpy;iy 0 f;F (G+r;rpaj;Jf;F) nrg;gQ;nra;a
Ntz;Lk;.
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nray;Kiw 8
,uz;L Gs;spfSf;F ,ilg;gl;l jiuapd;  gf;fj;Njhw;wj;ij tiuGg;gLj;jy;

(Profile levelling)
Nju;r;rpkl;lk; 4.1 : epy msit> kl;lq;fhzy; Mfpatw;iw ,dq;fhzy;

ghlNtisfs; : 0 3

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

² Vw;fdNt jPu;khdpf;fg;gl;l Nfhl;bD}lhf msTehlhtpd; cjtpAld;

fpilj;J}uj;ij mse;J Mg;Gfis ,Wf;Fjy;.

² jd;dpaf;f kl;lq;fhZk; fUtpia mjw;Fupa Kf;fhypapd;kPJ nghUj;jp

fhy;fspYs;s jpUfhzpfisg; gad;gLj;jp kl;lg;gLj;jy;.

² kl;lq;fhzpapd; gutad;ik tOit nghUQ;rij ePf;Fjy;.

² kl;lf;Nfhypid (level shaft) epiyf;Fj;jhfg; gpbj;jy;.
² HI Kiwf;fika Gs;spfspd; Fj;Jauj;ijj; jPu;khdpj;jy;.

² fzpj;jy; nrk;ikahdjh vdg; guPl;rpj;jy;.

² ,Uf;fj;jf;f cr;r tOitf; fzpj;J ngwg;gl;l tOTld; xg;gply;.

² mbg;gilg; Gs;spapypUe;J xt;nthU Gs;spf;FKupa J}uj;Jf;fika

tOitg; gfpu;e;J xt;nthU Gs;spapdJk; Fj;Jauj;ijr; nrk;ikahf;fy;.

² Gs;sp A apypUe;J Gs;sp B tiuahd J}uj;ij tiuGj;jhspd; X
mr;rpypUe;J mt;tg; Gs;spfspd; Fj;Jauj;ij Y mr;rpy; Fwpj;J tiuig

tiujy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² jd;dpaf;f kl;lq;fhzpAk; mjw;Fupa Kf;fhypAk;

² kl;lf;Nfhy;

² msT ehlh

² Mg;Gfs; rpy

² jl;Lg;nghy;Y

² kl;lq;fhZk; Gj;jfk;

Kiw :

 Gs;sp A apypUe;J Btiu Fwpg;gpl;l fpilj;J}uq;fspy; Mg;Gf;fis ,Wf;fp Gs;fspd;
njhFjpnahd;iwf; Fwpj;Jf;nfhs;f. Mg;GfSf;F ,ilapyhd fpilj;J}uk; 10 m /
20 m / 30 mMf ,Uf;fyhk;. FWfpa fpilj;J}uq;fisg; ngWtjd; %yk; nrk;ikahd
gf;fg; ghu;itiag; ngw;Wf;nfhs;s KbAk; .

 Gs;sp Aapw;F mz;ikapy; gPlf;Fwpiaf; Fwpj;Jf;nfhs;f.

 jd;dpaf;f kl;lq;fhzpia Kf;fhypapy; nghUj;jp mjid cupa ,lj;jpy; epiyg;gLj;jpf;
nfhs;f.

 Kf;fhypapd; fhy;fisr; nrg;gQ;nra;J fz;kl;l cauj;Jf;F Kf;fhypapd; cauj;ijr;
nrg;gQ;nra;f. gpd;du; Kf;fhypapd; fhy;fspYs;s jpUfhzpfisr; nrg;gQ;nra;J
kl;lq;fhzpia kl;lg;gLj;Jf.

 jd;dpaf;f kl;lq;fhzpia Kbtpypf;Fr; nrg;gQ;nra;J cgfuzj;jpD}lhf mtjhdpj;J
FWf;F kapu;fs; (Cross hairs) njspthfj; njd;glf;$ba tpjkhf ghu;itj; Jz;ilr;
nrg;gQ;nra;J nghUe;Jif tOit ePf;Ff.

 kl;lf;Nfhiy gPlf;Fwpapy; epiyf;Fj;jhfg; gpbj;J BS thrpg;igg; ngw;W mjid
kl;lq;fhZk; Gj;jfj;jpy; BS epuypy; Fwpj;Jf; nfhs;f.
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 kl;lq;fhzpia Gs;sp A apw;Ff; nfhz;Lnrd;W Gs;sp A apy; kl;lf;Nfhypd;
thrpg;igg; ngw;W mjid IS epuypy; Fwpj;Jf;nfhs;f.

 gpd;du;> kl;lq;fhzpia mLj;j Gs;spf;F vLj;Jr;nrd;W thrpg;igg; ngw;W mjid
kl;lq;fhZk; Gj;jfj;jpy; IS epuypy; Fwpj;Jf;nfhs;f.

 jd;dpaf;f kl;lq;fhzpia NtnwhU ,lj;Jf;F khw;Wtjw;F Kd;du; ngwg;gl;l
,Wjp thrpg;ig FS epuypy; Fwpj;Jf;nfhs;f.

 FS thrpg;igg; ngw;wgpd;du; jd;dpaf;f kl;lq;fhzpia Kd;Nd nfhz;Lnrd;W
nghUj;jkhd ,lj;jpy; epiyg;gLj;jp kPz;Lk; BS thrpg;G> Kd;ida FS thrpg;G
Mfpatw;iwg; ngw;w Gs;spfSf;Fupa thrpg;Gfisg; ngWf.

 ,t;thW gPlf;Fwpapy; njhlq;fp Gs;sp A apypUe;J Gs;sp B tiu kl;lq;fisg;
ngWf.

 kPz;Lk; Gs;sp BapypUe;J njhlq;fp gPlf;Fwptiu kl;lq;fis vLj;J gPlf;FwpapYs;s
FS thrpg;gpidg; ngw;W epiwTnra;f.

 ngwg;gl;l thrpg;Gf;fspd; JizAld; HI Kiwapy; xt;nthU Gs;spapdJk;
Fj;Jauq;fis (Reduced levels) fzpf;f.

 tiuGj;jhspidg; ngw;W X mr;rpy; A apypUe;J B tiuahd Gs;spfisf; Fwpj;Jf;
nfhs;f. mg;ghy; Gs;spfspd; Fj;Jauj;ij Xmr;rpy; Fwpj;J mg;Gs;spfis ,izj;J
tiuigg; G+u;j;jpnra;f.

tpNrl tplaq;fs; :

 Fiwe;jJ 4 - 5 Gs;spfspNyDk; thrpg;igg; ngw;W HI Kiwf;fika Fj;Jauj;ijf;
fzpf;Fk; Mw;wiyg; ngWtJ mtrpakhFk;.

 ,e;j ,lj;jpypUe;J gPlf;Fwp Gs;sp A kw;Wk; mjpf vz;zpf;ifahd Mg;Gfs;
njd;glf; $bajhf ,Uf;f Ntz;Lk;. thfdg; Nghf;Ftuj;J fhuzkhf ,ilQ;ry;
Vw;glhj ,lkhf ,Uf;f Ntz;Lk;. khWjy; Gs;spfs; ,uz;ilf; fUJkhW gUkl;lhf
,uz;L khWk; Gs;spfSf;fpilapy; fhzg;gl Ntz;Lk;.

 tiuag;gl;l tiugpd; %yk; A B Mfpa Gs;spfs;tiu Mg;Gfs; ,Wf;fg;gl;l
Nfhl;bd; topNa gf;fj; Njhw;wk; tiff;Fwpf;fg;gLk;.
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nray;Kiw 09
jsgPl epymsit %yk; ghlrhiy tstpYs;s gFjpnahd;wpd; tiuglj;ijj; jahupj;jy;

Nju;r;rpkl;lk; 4.2 : epymsitf;nfd jsgPl msit Kiwikfisr; nra;Jghu;g;ghu;.

ghlNtisfs; : 1 0

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

² jsgPlj;ij mjw;Fupa Kf;fhypapd;kPJ nghUj;JjYk; kl;lg;gLj;jYk;.

² jpirfhl;bapd; cjtpAld; jsNkiriar; nrg;gQ;nra;J tiujw; jhspd;

tyJ Nky; %iyapy; tlf;Fj; jpiriaf; Fwpj;jy;.

² fitj; J}f;Ff;Fz;bd; cjtpAld; ikag;gLj;Jk; (Centering) Mw;wy;.

² gpw;fhl;rp Kiwapy; jpirKfj;ij ,iaGgLj;Jk; Mw;wy;.

² tl;lr; Rw;whiuaj;jpD}lhf (Alidade) mtjhdpj;J epiyf;Fj;Jf; Nfhl;il

cupa Gs;spfspy; epiyg;gLj;jg;gl;Ls;s tiughl;Lf; Nfhy;fSld;

nghUe;JkhWnra;J tl;lr; Rw;whiuaj;jpd; tpspk;gpd; topNa KwpNfhl;il

tiujy;.

² jsgPlk; epiyg;gLj;jg;gl;Ls;s Gs;spapypUe;J cupa ,lj;Jf;fhd J}uj;ij

mstplYk; mstpilf;fika tiuag;gl;l Nfhl;bd;kPJ me;jg; Gs;spiaf;

Fwpj;jYk;.

² cupa Gs;spfis ,izj;J tiuglj;ijg; G+u;j;jpahf;fy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² jsgPlKk; mjw;Fupa Kf;fhypAk;

² tl;lr; Rw;whiuak; (Alidade)
² fitj; J}f;Ff;Fz;L

² mupaj; jpirfhl;b

² tupirg;ghl;Lf; Nfhy;fs;

² msT ehlh

² Mg;Gfs;

² jl;Lg; nghy;Y

² tiujw;jhs;

² tiujy; cgfuzq;fs;

² tiujY}rpfs;

² Fz;^rpfs;

² ePu;kl;lk;

Kiw :

a Miua msit Kiw

 mstplTs;s fhzpapy; mz;zsthf eLg;gFjpapy; Kf;fhypia itj;J jsgPlj;ij
mjd;kPJ nghUj;jpf; nfhs;f.



26

caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

 ePu;kl;lj;jpd; cjtpAld; Kf;fhypapd; fhy;fis nrg;gQ;nra;J kl;lg;gLj;Jf.

 Nkirapd;kPJ> tiujy; fljhrpia tiujy; Crpfisg; gad;gLj;jpg; nghUj;jpf;
nfhs;f.

 tiujw;jhspd; tyJgf;f Nky; tpspk;gpw;Fr; rkhe;jukhf jpirfhl;bia itj;J
jsgPlr; Riuia rw;W ,sf;fp jsgPlj;ijj; jpUg;gp jhspd; tpspk;Gf;Fr; rkhe;jukhf
jpirfhl;bapd; Ks; tlf;fpidf; fhl;Lk;NghJ jpirfhl;bapd; tpspk;gpy; Nfhl;bid
tiue;J tlf;Fj; jpiriaf; Fwpj;Jf;nfhs;f. gpd;du;> jsgPlk; mirahjthW
Riuia ed;F ,Wf;fpf; nfhs;f.

 Nkirapd; mikit tiujw;jhspd;kPJ Fz;^rp%yk; milahsg;gLj;jpf; nfhs;f.
,jid NkNy cUtpy; fhl;bathW O vdg; ngaupLf.

 fitj; J}f;Ff;Fz;L %yk; O tpw;Fr; nrq;Fj;jhd Gs;spia epyj;jpy; Fwpj;J
mjpy; Mg;gpid ,Wf;fp O vdf; Fwpj;Jf; nfhs;f. (Centering)

 gpd;du; tiujiy Nkw;nfhs;s Ntz;ba mk;rq;fs; (Feature) kw;Wk; vy;iyfs;
Mfpatw;wpy; tiughl;Lf; Nfhy;fisg; gpbj;J mtw;iw tl;lr; fw;whiuaj;jpd;

ePsthf;fpyhd JisA+lhf mtjhdpj;J mit xNu Neu;Nfhl;by; mikAk;NghJ

tl;lr; Rw;whiuaj;jpd; tpspk;gpd; topNa Kwpe;j Nfhl;il tiue;J nfhs;f.

 jiuapy; Fwpf;fg;gl;l  Gs;sp OtpypUe;J tiughl;Lf; Nfhy;fSf;fhd J}uq;fis
msT ehlhtpdhy; mse;Jnfhs;f.

 nghUj;jkhd mstpilf;fika tiuag;gl;l Nfhl;bd;kPJ mt;tj; J}uq;fspw;Fupa
Gs;spfis tiuglj;jpy; Fwpj;Jf;nfhs;f.

 Fwpg;gpl;l Gs;spfis ,izj;J mk;rq;fis (Features) fis epiwT nra;f.

b.Kf;Nfhzpahf;fy; / ,ilntl;ly; Kiw

 vy;yhg; Gs;spfspw;Fk; ,ilntl;ly; Nfhzq;fs; (300 - 1500) mikAkhW epyj;jpd;
kPJ P, Q vd ,uz;L Gs;spfisj; njupTnra;f.

 jsgPlj;ijg; Gs;sp P apy; epiyg;gLj;Jf.

 ePu;kl;lj;jpd; %yk; Nkiria kl;lg;gLj;Jf.

 Nkiriaj; jpUg;gp jpirfhl;bapd; cjtpAld; tlf;Fj; jpiriaf; Fwpj;Jf;nfhs;f.

 fitj; J}f;Ff;Fz;bidg; gad;gLj;jp jiuapYs;s P vDk; Gs;spia tiujw;jhspy;
Fz;^rpiag; nghUj;jp P vdf; Fwpj;Jf;nfhs;f.

 tl;lr; Rw;whuaj;jpD}lhf mtjhdpj;J mjd; mLj;j gf;fj;jpYs;s epiyf;Fj;Jf;
NfhL Gs;sp P apy; gpbf;fg;gl;Ls;s tupirg;ghl;Lf;Nfhy; Neu;Nfhl;by; mikAk;NghJ
tl;lr; Rw;whiuaj;jpd; tpspk;gpd; topNa Nfhnlhd;iw (Base line) tiue;J nfhs;f.

 P apypUe;J Q tiuahd J}uj;ij mse;J nghUj;jkhd mstpilapy; Gs;sp Q
tpid tiujw;jhspy; tiuag;gl;l Base line ,d;; kPJ Fwpj;J q vdg; ngaupLf.
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 gpd;du; Miua msit Kiwapy; Nkw;nfhz;lJ Nghy; PapypUe;J Vida Gs;spfs;
midj;ijAk; mtjhdpj;J Kwpe;j NfhLfis tiue;J nfhs;f.

 gpd;du;> jsgPlj;ij ,lk;khw;wp QvDk; Gs;spapy; nghUj;Jf. fitj; J}f;Ff;Fz;bidg;
gad;gLj;jp q, Q Mfpa Gs;spfs; xNu epiyf;Fj;Jf; Nfhl;by; mikAkhW nrg;gQ;
nra;f. (Centering)

 ePu;kl;lj;jpd; cjtpAld; jsgPlj;ij kl;lg;gLj;Jf.

 gpd;du; q vDk; Gs;spapy; Fz;^rpfisg; nghUj;jp tl;lr; Rw;whiuaj;jpD}lhf
cupa Gs;spfis mtjhdpj;J xNu Neu;Nfhl;by; mikaf;$bajhf ,iaghf;fp
Kwpe;j NfhLfis tiue;J nfhs;f.

 cUtpy; fhl;lg;gl;lthW Gs;sp P apypUe;J Gs;sp Aapw;F tiuag;gl;l KwpNfhLk;
Gs;sp Q apypUe;J  Gs;sp A apw;F tiuag;gl;l KwpNfhLk; ,ilntl;Lk; Gs;spia
tiuglj;jpy; Gs;sp a vdf; Fwpj;Jf; nfhs;f.

 Fwpg;gpl;l ,ilntl;Lk; Gs;spfis ,izj;J tiuglj;ijg; G+u;j;jp nra;f.

C efu;j;Jk; msit Kiw

 ,J %ba efu;;j;Jk; msit Kiw (Closed traverse) jpwe;j efu;j;Jk;; msit Kiw
(Open traverse) vd ,uz;L tifg;gLk;. jpwe;j efu;j;Jk; msit Kiwapy; Muk;gpj;j
jsgPl  msitg; Gs;spf;F kPz;Lk; tUtjd; %yk; epy msit G+u;j;jp
nra;ag;gLtjdhy; mstPLfspy; ahNjDk; FiwghLfs; ,Ug;gpd; fz;lwpaf;$bajhf
cs;sJ.

 cUtpy; fhl;lg;gl;lthW Kjypy; jsgPl epiyaq;fis (Plane table station) Mg;Gfs;
,Wf;fg;gl;L epyj;jpy; milahsg;gLj;Jf. fhzpapd; vy;iyfspd; topNa my;yJ
mjw;F cl;gf;fkhf> my;yJ ntspg;gf;fkhf ,g;Gs;spfs; mike;jpUf;fyhk;. xt;nthU
jsgPl epiyaj;jpypUe;Jk; mjw;F mLj;j jsgPl epiyak; njd;glf; $bajhf
Gs;spfs; njupTnra;ag;gl Ntz;Lk;.

 ,t;thW epWtg;gl;l epiyaq;fis A, B, C, D......... vdg; ngaupLf.

 Kjypy; jsgPlj;ij Gs;;sp A apy; nghUj;jp kl;lg;gLj;jpf; nfhs;f.

 jpirfhl;bapd; tpspk;ig tiujw;jhspd; tpspk;Gld; rkhe;jukhf mikAkhW itj;J
Nkiria tlf;Fj; jpirapy; mikaf;$bathW jpUg;gp tlf;Fj; jpiriaf; Fwpj;Jf;
nfhs;f.
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 fitj; J}f;Ff;Fz;bidg; gad;gLj;jp tiujw;jhspy; epiyak; A apw;F cupa
Gs;spia Fwpj;J a vdg; ngaupLf.

 Gs;sp a apy; Fz;^rpiag; nghUj;jp tl;lr; Rw;whiuaj;jpd; tpspk;G mjDld;
kl;Lkl;lhfj; njhLifAWk; tifapy; tl;lr; Rw;whiuaj;ij itj;J epiyak; B>
epiyak; E Mfpatw;iw mtjhdpj;J NfhLfis tiue;Jnfhs;f.  gpd;du; AB, AE
Mfpa J}uq;fis mse;J tiuag;gl;l Nfhl;bd;kPJ mstpilf;fika mg;Gs;spfis
tiujw; jhspy; b, e vdf; Fwpj;Jf; nfhs;f.

 jsgPlj;ij epiyak; B apw;F ,lk;khw;wp Gs;spfs; B, b Mfpad xNu epiyf;Fj;Jf;
Nfhl;by; mikAkhW jsgPlj;ij nrg;gQ;nra;f. gpd;du; jsgPlj;ijr; kl;lg;gLj;Jf.
gpw;fhl;rp Kiwapy; jpirNfhisg; ngWf. Gs;sp b apy; Fz;^rpiag; nghUj;jp C
Gs;spia Nehf;fp tl;lr; Rw;whiuaj;jpD}lhf mtjhdpj;J Gs;spfs;  xNu Neu;Nfhl;by;
mikAk;NghJ tl;lr; Rw;whiuaj;jpd; tpspk;gpd; topNa Nfhl;bid tiuf.

 jsgPlj;ij Gs;sp C apw;F nfhz;Lnrd;W Nkw;Fwpg;gpl;lthW nrg;gQ;nra;f. c, d
Nfhl;bid tiuf. ,t;thW Vida epiyaq;fSf;Fk; fUtpia ,lk;khw;wp NfhLfis
tiue;J tiuigg; G+uzg;gLj;Jf.

tpNrl Fwpg;Gfs; :

 jsgPlj;ij Kf;fhypapd;kPJ rupahf epiyg;gLj;jy;> rupahf ikag;gLj;jy;>
kl;lg;gLj;jy; Mfpad nrk;ikahf Nkw;nfhs;sg;gLtJ mtrpakhFk;.
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nray;Kiw 10
rq;fpyp epymsitKiw %yk; ghlrhiyf; fhzpapd; gFjpnahd;wpd; tiuglj;ij tiujy;.

Nju;r;rpkl;lk; 4.3 : rq;fpyp msit Kiwia nra;Jghu;g;ghu;.

ghlNtisfs; : 0 8

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

² jug;gl;l fsj;jpd; gUkl;lhd tiuglj;ij tiujy;.

² gUkl;lhd tiuglj;jpd;kPJ gpujhd rq;fpypf;NfhL> Vida rq;fpypf;

NfhLfs;> epiyaq;fs;> cg epiyaq;fs;> nrt;itghu;j;jw; NfhL (Check
line) Mfpatw;iwf; Fwpj;Jf;nfhs;sy;.

² gpujhd rq;fpypf;Nfhl;bd; jpiria jpirfhl;bapD}lhf Fwpj;Jf; nfhs;Sk;

Mw;wy;

² ghu;it %iykl;lj;jpd;%yk; Fj;jsTfisg; ngwy;.

² rq;fpypf;Nfhl;bd; topNa J}uk;> Fj;jsT Mfpatw;iw mstply;.

² fsg;Gj;jfj;jpYs;s juTfisg; gad;gLj;jp jpirNfhSf;fika gpujhd

rq;fpypf;Nfhl;il tiujy;

² Kf;Nfhzq;fis tiujy;> mit nrk;ikahditahntdg; guPl;rpj;jy;.

xt;nthU rq;fpypf; Nfhl;bdJk; tpguq;fSf;F mika tiuglj;ij

tiujy;.

² tiuglj;jpd; mstpilia thrpj;jy;

² tiuglj;jpy; jpiriaf; Fwpj;jy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² msTehlh - 02 (rq;fpypapd; topNa J}uq;fis msg;gjw;F xd;Wk;

Fj;jsTfis vLg;gjw;F xd;Wk;)

² mupaj; jpirfhl;b

² tiughl;Lf; Nfhy;fs;

² ghu;it %iykl;lk;

² Mg;Gfs;

² jl;Lg;nghy;Y

Kiw :

 tiuglj;ij tiuaTs;s fhzpapidr; Rw;wpg;ghu;j;J mjd; gUkl;lhd tupg;glj;ijf;
fsg;Gj;jfj;jpy; Fwpj;Jf;nfhs;f.

 ,e;j gUkl;lhd tupg;glj;jpy; fhzpapYs;s fl;llq;fs;> ghijfs;> vy;iyfs;>
gliy Mfpatw;iwf; Fwpj;Jf;nfhs;f.

 ,e;j gUkl;lhd tiuglj;jpy; gpujhd rq;fpypf;NfhL> Kf;Nfhz epiyaq;fs;> cg
epiyaq;fs; Mfpatw;iw tiue;J nfhs;f.

 fhzpapd; kj;jpapy; jilfisj; jtpu;j;J gpujhd rq;fpypf;Nfhl;ilf; Fwpj;Jf;
nfhs;f.

 Kf;Nfhzpfisj; jahupf;Fk;NghJ Fiwthd vz;zpf;if nfhz;l Kf;Nfhzpfshy;
fhzpiag; gpupf;ff;$ba tifapy; epiyaq;fisj; (statitions) njupTnra;f. cg
epiyaq;fs;> nrt;it ghu;j;jw; NfhL (check line) Mfpatw;iw tiue;Jnfhs;f.

 epiyaq;fs; kw;Wk; cgepiyaq;fisg; ngaupl;L mtw;iw tptupf;Ff. xU
epiyaj;jpypUe;J %d;W epiyahd mk;rq;fSf;fhd (Features) J}uj;ij mse;J
fsg;Gj;jfj;jpy; Fwpj;Jf;nfhs;f.



30

caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

 gpujhd rq;fpypf;Nfhl;by; Muk;gpj;J midj;Jr; rq;fpypf;NfhLfspd; tptuq;fis
fsg;Gj;jf;fj;jpy; Fwpj;Jf;nfhs;f. tiughl;Lf;Nfhy;fspd; %ykhf jiuapy; rq;fpypf;
NfhLfis epWTf. gpujhd rq;fpypf;Nfhl;bd; jpirNfhis (Bearing) jpirfhl;bapd;
cjtpAld; fz;lwpf.

 xt;nthU rq;fpypf;Nfhl;Lf;FKupa tptuq;fis cl;gLj;Jtjw;fhf fsg;Gj;jfj;jpd;
cl;ghfj;ij xJf;fpf;nfhs;f.

 rq;fpypf;Nfhl;bd; topNa J}uq;fis mstpl xU msT ehlhitAk; Fj;jsTfisg;
ngWtjw;F kw;nwhU msT ehlhitAk; gad;gLj;Jf.

 rq;fpypf;Nfhl;bd;kPJ Fj;jsTg; Gs;spiag; ngWtjw;F ghu;it %iykl;lj;ijg;
gad;gLj;Jf.

 tiujiy Nkw;nfhs;Sk;NghJ nra;aNtz;bad.

 nghUj;jkhd mstpiliaj; njupTnra;jy;.

 Kjyhk; gpujhd rq;fpypf;Nfhl;il mjd; jpirNfhSld; vOjpf;nfhs;sy;.

 gpd;du; Kf;Nfhzpfis tiue;J nfhs;sy;.

 nrt;itghu;j;jw; Nfhl;il (Check line) tiue;J fsj;jpy; ngwg;gl;l mstPLfSld;
xg;gply;.

 xt;nthU rq;fpypf;Nfhl;bd; tptuq;fSf;fika Fj;jsTf; NfhLfis tiue;J nfhs;f.

 gbnaLf;fk; jhisg; (Tracing paper) ngw;W fhzpapd; tptuq;fis kl;Lk; gpujp
nra;J nfhs;f. rq;fpypf;NfhL> Kf;Nfhzf; Fj;jsTf; NfhLfs; Mfpatw;iw tiua
Ntz;bajpy;iy. jpirNfhisf; Fwpj;Jf;nfhs;f. tiuglj;jpd; mstpil Nghd;wtw;iwf;
Fwpj;J tiuglj;ijg; G+u;j;jpnra;f.

tpNrl Fwpg;Gfs; :

 tiujiy tiuAk;NghJ fsg;Gj;jfj;ijg; gad;gLj;j khztiu topg;gLj;Jf.
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 tisatbtpy; gl;ilmfw;wg;gl;l ,lk;

nray;Kiw 11
gjpitj;jy;%yk; ehw;Wf;fisg; ngwy;

Nju;r;rpkl;lk; 5.2 : gjpaKiw ,dg;ngUf;fj;ijg; gpuNahfpj;J jhtu ,dg;ngUf;fj;jpy;

<LgLthu;.

ghlNtisfs; : 0 2

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

² gjpitj;jy; nraw;ghl;Lg; gbKiwia xOq;fhf Nkw;nfhs;sy;.

² gy;NtW gjpitj;jy; gbKiwfisr; nra;Jghu;j;jy;.

² gjpitj;jy; Nkw;nfhs;sj; Njitahd cgfuzq;fs;> nghUl;fisj;

njupTnra;jy;.

² jhtuj;Jf;Fg; nghUj;jkhd gjpitj;jy; Kiwiar; rupahfj; njupT

nra;jy;.

² gjpitj;jiy Nkw;nfhs;Sk; jpwid tpUj;jpnra;jy;

² gjpitj;jy;%yk; ehw;Wf;fis cw;gj;jpnra;J rhbapNyw;Wjy;.

Njitahd nghUl;fSk; cgfuzq;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;

Kiw :

a fhw;wpw; gjpitj;jy;.

fhw;wpw; gjpitj;jYf;Fg; nghUj;jkhd fpisiaj; njupTnra;f.

 jhtu tiff;Nfw;g nghUj;jkhd gjpitj;jy; Kiwiaj; njupTnra;f

 fhw;wpw; gjpitj;jy; gbKiwfs; gpd;tUkhW Nkw;nfhs;f.

 njupTnra;j jhtuf;fpisapy;
1

2
2

cm mfyj;Jf;Fg; gl;ilia tisa (Nkhjpu)

tbtpy; mfw;Wf.

 gl;il tisa tbtpy; mfw;wg;gl;l ,lj;jpy; <ukhf;fg;gl;l Nky; kz;> Jk;Gr;
NrhW> $l;nlU Mfpatw;iwf; fye;J itj;J nghypj;jPd; ciwapdhy; Rw;wp E}ypdhy;
fl;Lf. (Clff; fyitf;Fg; gjpyhf <ukhf;fg;gl;l Jk;Gr;Nrhw;iwAk;  gad;gLj;jyhk;)

nghypj;jPd; ciw

tsh;g;G Clfk;
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 gjpitj;jy; Nkw;nfhz;l gpd; Ntu; tpLtjw;F 6 thuq;fs; tiu itj;J gpd;
jha;j;jhtuj;jpypUe;J ntl;b Ntwhf;fpf;nfhs;f

b. jiug;gjpitj;jy;

fPo;tUk; gbKiwfis Nkw;nfhs;f.

 epykl;lj;Jf;F tisf;ff;$ba fpisnahd;iwj; njupTnra;f.

 fpisiaj; jiuapy; gLkhW tisj;J epyj;Jld; njhLifAwf;$ba ,lj;ijj;
njupTnra;J mt;tplj;ij fPNo fhl;lg;gl;lthW rupahf 1/4 ghfj;ij vQ;rtpl;L
ntl;Lf.

 ntl;lg;gl;l ,lj;jpy; rpWfy;nyhd;iwg; GFj;jTk;.

 fpisiaj; jiuapy; gLkhW tisj;J nfhSf;fpapdhy; fpis NkNy cauhj
tifapy; epyj;jpy; ,Wf;Fjy;.

 Nky;kz;> $l;Lg;gris> Jk;Gr;NrhW Mfpad nfhz;l fyitia ntl;bl;l ,lj;jpy;
,l;L %btpLf.

 Ntu; tpLjYf;fhf 6 thuq;fs; tiu tpLf.

 gjpitj;jy;%yk; Ntu;nfhs;sr;nra;ag;gl;l ehw;iwj; jha;j;jthuj;jpypUe;J gpupj;njLj;J
nghypj;jPd; ciwapy; my;yJ rhbapy; ehl;b epoyhd ,lj;jpy; itf;fTk;.

,lg;gl;l

ntl;L

nfhSf;fp

rpWfy;

jiuapy; jho;j;jg;gl;l fpis

epykl;lk;

Nky;kz; +$l;Lg;gris +

Jk;Gr;NrhW fye;j fyit

jha;j;jhtuk;



33

caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

tpNrl Fwpg;Gfs; :

 gjpitj;jypd;NghJ ntl;Ljiy Nkw;nfhs;s $upa fj;jpiag; gad;gLj;jTk;.

 fj;jpia kpfr; Rj;jkhf itj;jpUf;f Ntz;Lk;.

 fpisapd; gr;irepwk; Fiwtile;J fgpyepwkhf khwj;njhlq;fpAs;s gFjpNa
gjpitj;jYf;F kpfg; nghUe;jkhdjhFk;.

 jhtutiff;F Vw;g nghUj;jkhd gjpitj;jy; Kiwiaj; njupTnra;a Ntz;Lk;.

 fhw;wpw; gjpitj;jy; - khJis> nfha;ah> rPikapYg;ig (rg;gjpy;yh)> [k;G> fhkuq;fha;
(Star fruit).

 jiug;gjpitj;jy;  - Nuhrh> nrt;tuj;ij>  nfhb vYkpr;ir (nykd;)> ky;ypif

 jha;j;jhtuj;jpypUe;J gpupj;njLf;fg;gl;l ehw;Wf;fis>  nghypj;jPd; rhbapy; ehl;b
XusT epoYs;s ,lj;jpy; itf;fTk;.

 4 - 6 thuq;fspd; gpd; ehw;iwf; fsj;jpy; ehl;lTk;.

 ePu;g;gw;whf;Fiw Vw;gLtijj; jtpu;g;gjw;fhf %Lgilahfj; Jk;Gr;NrhW /Jk;Gj;J}s;
gad;gLj;jg;glyhk;.
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nray;Kiw 12
gjpaKiw ,dg;ngUf;fg; ghfq;fis (jz;Lj; Jz;lq;fs; ,iyg;ghfq;fs;>

Ntu;j;Jz;lq;fs;> epyf;fPo;j; jz;Lfs;) ehl;Ltjw;Fj; jahu;nra;jy;

Nju;r;rpkl;lk; 5.2 : ,ypq;fkpy; ,dg;ngUf;f Kiwfisg;  gad;gLj;jp jhtu ,dg;ngUf;fj;jpy;
<LgLthu;.

ghlNtisfs; : 0 2
vjpu;ghu;f;fg;gLk; jpwd;fs; :

² eLtjw;Fg; nghUj;jkhd ,dg;ngUf;fg; gjpa mikg;Gfisj; njupT
nra;jy;.

² ,aw;ifahd ,dg;ngUf;fg; gjpag;ghfq;fs; %yk; ehw;Wf;fis cw;gj;jp
nra;jy;.

² ,dg;nghUf;fj;jpw;Fg; nghUj;jkhd ,aw;ifg; gjpag; gFjpfisf; njupT
nra;jy;.

² jhtug; gjpag; gFjpfisg; gad;gLj;jp ehw;Wf;fis cw;gj;jp nra;jy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :
² ,Q;rp> kQ;rs;> Nrg;gq;fpoq;F> ntq;fhak;> cUisf;fpoq;F Nghd;w

epyf;fPo;j; jz;Lfs;
² rijf;fiur;rhd; ,iyfs;
² ty;yhiu my;yJ ];Nuhgup Xbfs; / ehw;Wf;fs;
² tpy;tk;> Njf;F> fwpNtg;gpiy Nghd;w jhtuq;fspd; Ntu;g;gFjpfs;
² Fkpoq;fs;
² cwpQ;rp tiffs;
² ehw;Wf;fis eLtjw;Fg; nghUj;jkhd rhbfs; my;yJ ghj;jp
² Nky;kz;> $l;Lg;gris> kur;rhk;gy;

Kiw :

 epyf;fPo; jz;Lfisf; nfhz;l ntt;NtW jhtuq;fisr; Nrfupj;Jf;nfhs;f.

cjhuzk;

 Ntu;j;jz;Lf;fpoq;F - kQ;rs;> ,Q;rp

 jz;Lf;fpoq;F - Nrk;G

 Fkpo; - rpd;dntq;fhak;

 jz;LKfpo; - cUisf;fpoq;F

  me;j epyf;fPo;j; jz;LfSs; eLiff;Fg; nghUj;jkhd gFjpfisj; njupTnra;J

 nfhs;f.

cjhuzk; : 2 - 3 mUk;Gfs; cs;s mikg;Gfisj; njupT nra;jy;.

 me;epyf;fPo;j;jz;Lfis eLiff;Fg;  nghUj;jkhdthW jahu;g;gLj;jpf;nfhs;f.

 me;j ,dg;ngUf;f gjpa ghfq;fis tifg;gLj;jp cjhuzq; fhl;Lf.

jz;Lj; Jz;ly;fs; kw;Wk; Vida fl;likg;Gfs; %ykhd ,dg;ngUf;fj;Jf;Fg;
nghUj;jkhd jhtuq;fis njupTnra;J NtWgLj;jpf;nfhs;f.

cjhuzk;

,iy - ngNfhdpah];> rijf;fiur;rhd;> ePNyhw;gyk;

Xbfs; - ty;yhiu> ];Nuhgup

Ntu; - fwpNtg;gpiy> tpy;tk;> Njf;F

Fkpok; - ,uhrts;sp> Nkhjfts;sp>

jz;Lj;Jz;lk; - Nuhrh> nrt;tuj;ij> FNuhl;ld;

cwpQ;rpfs; - md;dhrp> thio
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 eLtjw;fhd jz;Lj;Jz;lq;fisj; jahu;nra;tjw;fhfg; gpd;tUk; gbKiwfisg;
gpd;gw;Wf.

 eLtjw;Fg; nghUj;jkhd fpisj;Jz;bidf; fpisapypUe;J ntl;b Ntwhf;fp nfhs;f.

 cr;r msthf 3 - 4 fZtpilfs; cs;s Jz;lq;fisj; njupTnra;Jnfhs;f.

 mf; fpisj;Jz;lq;fisg; glj;jpYs;sJ Nghd;W jahupj;Jf;nfhs;f.

 ,t;thW ntl;lg;gl;l jz;Lj;Jz;lq;fis Nky;kz;> $l;nlU Mfpad nfhz;l
fyitapdhy; epug;gg;gl;l nghypj;jPd; ciwapy; ehl;b XusT epoyhd ,lj;jpy;
my;yJ ,dg;ngUf;f ,y;yj;jpDs; itf;fTk;.

 jhtu eLiff;F jhtu ,iyj;Jz;lq;fis jahupg;gijg; gpd;tUkhW nra;f.

 jhtu ,iyfspd; gpujhd euk;Gfspy; ntl;bl;L Clff; fyitapd; kPJ
njhLifAWkhW itj;J <u;f;F fk;gpj;Jz;il Cd;Wf.

 ,tw;iw #upa ,dg;ngUf;fpapDs; itg;gjD}lhf Ntu;tpliy Jupjg;gLj;jyhk;.

 eLiff;fhd Ntu;j;Jz;lq;fisj; jahupg;;gijg; gpd;tUkhW nra;f.

 eLiff;fhd 15 cm ePskhd Ntu;j;Jz;lq;fisg; gad;gLj;Jf.

 Nkw;$wpathW jahupj;jhy; gjpag;gFjpfis Ntu;j;Jz;lq;fis eLif Clfk;
epug;gg;gl;l  rhbfspd; my;yJ ghj;jpapy; ehl;b XusT epoyhd ,lj;jpy; itj;J
mtw;wpypUe;J ehw;Wf;fs; cUthtjid mtjhdpf;fTk;.

 cw;gj;jp nra;ag;gl;l ehw;Wf;fis tpw;gidf;fhfg; nghUj;jkhd rhbapy; Vw;wTk;
my;yJ fsj;jpy; ehl;lTk;

tpNrl mk;rq;fs; :

 jz;Lj;Jz;lq;fspd;%yk; jhtu ,dg;ngUf;fk; eilngWk; NghJ njupTnra;ag;gLk;
jhtug;gFjp> jhtu ,dj;jpw;Nfw;g NtWgLk;.

cjhuzk; : Nghfd;tpy;yh - ituj;jz;ikahd fpisj;Jz;lq;fs;

Nuhrh  - ,ilj; ituj;Jz;lq;fs;

kpsF  - ,sk; jz;Lj;Jz;lq;fs;

 Jz;lq;fis ntl;Ltjw;fhfg; gad;gLj;Jk; fj;jpiaAk; ntl;LKfg;Gf;fisAk;
Rj;jkhf itj;jpUf;Ff.

 Jz;lq;fspy; Ntu;fs; Njhd;Wtijj; Jupg;gLJtjw;fhf jhtu XNkhd; jlTjy;>
,dg;ngUf;f mikg;gpDs; itj;jy; Nghd;w topKiwfisf; ifahSf.
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nray;Kiw 13
xl;LKiw%yk; ehw;Wf;fs;; ngwy;

Nju;r;rpkl;lk; 5.2 : ,ypf;fkpy; ,dg;ngUf;f Kiwiag; gad;gLj;jp jhtu ,dg;ngUf;fj;jpy;

<LgLthu;.

ghlNtisfs; : 04

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

² xl;LjYf;Fg; nghUj;jkhd xl;Lf;fl;iliaAk; xl;LKisiaAk; rupahfj;

njupTnra;jy;.

² xl;L Ntiyj;jpwd;fis tsu;j;Jf;nfhs;sy;.

² gy;NtW mUk;nghl;L Kiwfisr; nra;Jghu;j;jy;.

² gy;NtW fpisnahl;L Kiwfisr; nra;Jghu;j;jy;.

² mUk;nghl;L> fpisnahl;L %yk; ehw;Wf;fis cw;gj;jp nra;J

tpw;gidf;Fj; jahu;g;gLj;jy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² xl;Lf;fj;jp

² nrf;fw;wpau;

² nghypj;jPd; ehlh

² rpwpa nghypj;jPd; ig

² fj;jupf;Nfhy;

Kiw :

amUk;nghl;L Kiwfs;.

 mUk;nghl;LjYf;nfd nghUj;jkhd xl;Lf;fl;iliaj; njupTnra;f (ngd;rpy;
gUkDila Nehaw;w xl;Lf;fl;iliaj; njupTnra;f).

 mUk;igg; ngw;Wf;nfhs;sg; nghUj;jkhd jha;j;jhtuj;ijj; njupTnra;f.

(Kd;ida Mz;by; tpisr;ry; ngwg;gl;l> Nehaw;w> xl;Lf;fl;ilapd; FLk;gj;ijr;
Nru;e;j jha;j;jhtuj;jpypUe;J xl;LKisiag; ngw;Wf;nfhs;s fpisnahd;iwj; njupf.)

 Jz;nlhl;L Nkw;nfhs;Sk; gbKiw  gpd;tUkhW

 njupTnra;ag;gl;ll xl;Lf;fl;ilapy; epykl;lj;jpypUe;J 15 cm - 20 cm cauj;jpy;
xl;LjYf;nfd ntl;bid ,Lf.

 8 mm X 16 mm msthd ntl;bl;L gl;ilia mfw;Wf.

 xl;Lf;fl;ilapy; mfw;wg;gl;l gl;ilapd; mstpw;F rkdhd msTila> mUk;Gld;
$ba gl;ilj;Jz;il xl;LKisahfg; ngw;Wf;nfhs;sy;

 xl;Lf;fl;ilAk; xl;LKisAk; nghUe;Jk; gbahf xl;L ehlhtpdhy; (nghypj;jPd;
fPyk;) fPopUe;J Nkyhfr; Rw;wpf; fl;lTk;

xl;Lf;fl;il

gl;ilj;Jz;L mfw;wg;gl;l
,lk;

xl;LKis
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 xl;Ljy; Nkw;nfhz;l 2 thuq;fspd; gpd;G xl;Lehlhit mtpo;f;fTk;.

 xl;LKis capu;g;Gilajhf cs;sjhntdr; Nrhjpj;J> xl;LKis capu;g;Gilajhapd;
mUk;G njupAkhW kPz;Lk; xl;Lehlhtpdhy; Rw;wpf;fl;lTk.;

 mUk;G tsUk;NghJ xl;Lf;fl;ilapd; Nkw;ghfj;ij Kiwahf ntl;bafw;wy.;

 T xl;L> H xl;L Mfpatw;iw Nkw;$wg;gl;lthW Nkw;nfhs;f.

b. fpisnahl;LKiwfs;

 Mg;nghl;L Kiwia fPo;tUk; gbKiwfspD}lhfr; nra;Jghu;f;f.

 njupTnra;ag;gl;l xl;Lf;fl;ilapd; Nkw;ghfj;ij 20 cm cauj;jpy; FWf;fhf
ntl;bf;nfhs;f.

 xl;Lf;fj;jpapdhy; xl;Lf;fl;ilapd; jz;il 5 cm Moj;jpy; rupahf eLtpy; gpsf;fTk;.

 jha;j;jhtuj;jpypUe;J ntl;bnaLf;fg;gl;l fpisapypUe;J xl;LKisia Ntwhf;fpf;
nfhs;f

 xl;Lf;fpisapd; fPo;me;jk; Mg;Gtbtpy;; mikAkhW ,Ugf;fq;fisAk; ntl;bf;
nfhs;f

 xl;Lf;fl;ilapd; ntl;bDs; xl;LKisiar; nrYj;Jf.

 xl;Lehlhtpdhy; fPopUe;J Nky;Nehf;fpr; Rw;Wf.

 rpwpa nghypj;jPd; ciwapdhy; xl;LKisia %bf;fl;Lf. (xl;LKis cyu;tijj;
jLg;gjw;fhf)

xl;Lf;fl;iliag; gpsj;jy;

xl;LKisia ntl;bf; nfhs;sy;

xl;LKis

xl;Lf;fl;il
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 xl;LKis tsu;j;njhlq;fpa gpd;dh; nghypj;jPd; ciwia mfw;Wf.

tpNrl mk;rq;fs; :

 xl;Ljiy Nkw;nfhs;s Rj;jkhdJk; ed;F $u;ikahdJkhd fj;jpiag; gad;gLj;j
Ntz;Lk;.

 xl;Ljy; Nkw;nfhs;sg;gl Kd; xl;Lf;fj;jpia mWitr; rpfpr;ir kJrhuj;jpy; eidj;J
gQ;Rj; Jz;nlhd;wpdhy; Jilj;Jf; nfhs;sTk;.

 xl;Ljy; Nkw;nfhs;sg;gl;l nrbia XusT epoyhd ,lj;jpy; itf;fNtz;Lk;.

 xl;Ljy; ntw;wpaspj;J ehw;W rpwg;ghf tsu;r;rpaile;j gpd;dh; fsj;jpy; ehl;lyhk;.
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nray;Kiw 14
Ez;zpdg;ngUf;f El;gKiwfisf; ifahz;Lghu;j;jy;.

Nju;r;rpkl;lk; 5.3 : ,ioatsu;g;Gj; njhopDl;gk; %ykhd Ez;zpzg;ngUf;fj;ijf;

ifahz;L ghHg;gu;.

ghlNtisfs; : 0 3

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; ngWjYk; njhw;W ePf;fYk;.

² cau; nrwpTf; fiury;fisj; jahupj;Jf;nfhs;sy;.

² ,urhadg; gjhh;j;jq;fisAk; cgfuzq;fisAk; gad;gLj;jpg; Nghriz

Clfk; jahupj;jy;.

² Ez;zpdg;ngUf;fj;Jf;fhf gad;gLj;jg;gLk; cgfuzq;fisr; rupahfg;

gad;gLj;jy;.

² Clfj;jpDs; jhtug; ghfj;ij ,Ljy;.

² cgtsu;g;ig Nkw;nfhs;sy;.

² ehw;Wfis td;ikg;gLj;jy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² jha;j;jhtuk; / jhtug; ghfq;fs;
² ePu;

² fOT gjhu;j;jq;fs;

² Kfitfs;

² Clfj;ijj; jahupf ;fj; Njitahd ,urhadg; gjhu ;j ;jq;fs;

(mq;Fug;ghfq;fSf;fhfTk; Ntu;nfhs;sr; nra;tjw;fhfTk;)

² ,yj;jpudpay; juhR (Analytical balance)
² fha;r;rptbj;j ePu;

² pH khdp

² Clfj;ij ntg;gkhf;Ftjw;fhd mLg;G

² tsu;g;Gr; rhbAfSk; mtw;iw %Ltjw;fhd %bfSk;

² mKf;ftLfyd; my;yJ mKf;ftLg;G (Autoclavemy;yJ Pressure cooker)
² mlu; gha;r;ry; rpw;wYkhup (Laminar Flow Cabinet)
² fj;jp> rthzk; Mfpatw;iwf; fpUkpaspf;fj; Njitahd cyu; kzpf;

fpUkpaopg;G cgfuzk; (Steri bead sterilizer) my;yJ kJrhu tpsf;F

² fj;jp> rhtzk; (Scalpel handle, scalpel Blade forceps)
² tsu;g;Gg; gjhu;j;jq;fis itg;gjw;fhd ,whf;if

² MS Clfk; jahupg;gjw;fhf ,urhadf; fl;likg;G ml;ltiz

Kiw :

 tsu;g;G Clfj;ijj; jahu;nra;jy;.

 ,jw;nfd Vw;fdNt jahu;nra;ag;gl;l Clfj;J}s; my;yJ ,urhadg;
gjhu;j;jq;fis ntt;Ntwhff; nfhs;tdT nra;f.

 ,urhadg; gjhu;j;jq;fis Kjypy; mjpf nrwpTnfhz;ljhfj; jahupj;Jf; nfhs;f.

 nrwpthd fiury;fspypUe;J cupa msTfisg; ngw;W mtw;iwf; fye;J rPdp>
jhtu tsu;r;rpr; rPuhf;fpfs; / jhtu XNkhd;fis ,l;L fha;r;rptbj;j ePu; Nru;j;J
fdtsitj;;;;;;; rupnra;J nfhs;f.
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 Clfj;jpd; pH ngWkhdj;ij Njitf;Nfw;wstpy; rupnra;J nfhs;f. ,jw;nfd
Njitf;Nfw;g HCl / NaOH ,idg; gad;gLj;Jf.

 jpz;k Clfj;ijj; jahupg;gnjdpd; jpz;kkhf;fpg; gjhu;j;jq;fis (cjhuzk;:
Agar, Phytagel) ,l;L ed;F ntg;gkhf;fpf; nfhs;f. (njspthd fiury; fpilf;Fk;
tiu)

 jpz;kkhf;fpg; gjhu;j;jk; ed;F fiue;j gpd;du; tsu;g;G Clfj;ij tsu;g;Gr;
rhbfspy; ,Lf.

 tsu;g;G Clfj;ij> gQ;R milg;ghdpdhy; my;yJ mYkpdpak; ,jopdhy;  %b
mKf;ftLg;gpy; fpUkpaopj;Jf; nfhs;f.

mKf;fk; - 1.2 kg /cm3

Neuk;   -  20 epkplk;

ntg;gepiy - 1210C

 jahhpf;fg;gl;l Clfj;ij 7 ehl;fs; fsQ;rpag;gLj;jp itj;J tsh;g;gpid

Nkw;nfhs;sg; gad;gLj;Jf.

 jha;j;jhtuj;ijj; njupTnra;jYk; guhkupj;jYk;

 gpuNjrj;Jf;Fupa ,ay;Gfisf; nfhz;l MNuhf;fpakhd> G+r;rpj;jhf;fNkh> ituRj;
njhw;Nwh mw;w jha;j;jhtuj;ijj; njupTnra;f.

 jha;j;jhtuj;ij tiyahyhd ,y;yj;jpDs; guhkupg;gJ kpfr; rpwe;jjhFk;.

 Ex - plant jahu;nra;jy; (Explant Preparation)

 Ex - plant ,idg; ngwg; gad;gLj;jg;gLk; jha;j;jhtuj;jpd; ghfj;ij vLj;J
Njitaw;w ghfq;fis ePf;fp Ma;T$lj;jpDs; nfhz;L nry;f.

 me;jj; jhtug; ghfj;ij XLk;ePu; kw;Wk; jputr; rtu;f;fhuk; Mfpatw;iwg; gad;gLj;jp
ed;F fOtpf;nfhs;f.

 Rj;jQ; nra;ag;gl;l jhtug;ghfj;ij NkYk; fpUkpaopg;gjw;fhf Nrhbak;
xl;rpFNshiul;L (NaOCl (Chloro - x)) kw;Wk; mw;fNfhy; Mfpatw;iwg; gad;gLj;Jf.

 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.

 Vw;fdNt jahupj;J fpUkpaopf;fg;gl;l Clfj;jpy; jahu;nra;ag;gl;l Ex plant
,id ,Lf.

 ,jid Nkw;nfhs;s fpUkpaopf;fg;gl;l rhtzj;ijg; gad;gLj;Jf.

 ,e;j tsu;g;Gg; ghj;jpuq;fspy; tsu;g;igg; ngUf;Ftjw;nfd ngUf;fy; miwapy;
(Growth room) cs;s ,whf;iffspy; mg;ghj;jpq;fis itf;fTk;.

 ehw;Wf;fisg; ngUf;Ftjw;nfd mjpf tpfpjj;jpy; irw;Nwhifdpd; nfhz;l Clfj;ijg;
gad;gLj;Jf.

 ntl;Lg;gil ngUf;fkile;J mUk;G cUthf Muk;gpj;j gpd;du; tsu;g;Gr; rhbfis
xsp fpilf;ff; $bajhf ngUf;fy; miwapy; itf;fTk;.

 30 ehl;fSf;nfhU jlit cgtsu;g;ig Nkw;nfhz;L ehw;Wf;fspd; vz;zpf;ifia
mjpfupj;Jf;nfhs;f.

 cgtsu;g;Gf;nfd 2 - 3 ehw;Wf;fs; mlq;fpa gFjpfisg; gad;gLj;Jf.
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 7 - 8 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.

 td;ikg;gLj;Jtjw;fhf ed;F Ntu;tpl;l ehw;Wf;fisg; 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;jpitf;f.

 fpUkpaopf;fg;gl;l eLif Clfj;jpy; ehw;Wf;fis eLf.

 ehw;Wf;fisg; gbg;gbahf Gwr;#oYf;Fg; gof;fg;gLj;Jf.

 ehw;Wf;fis ,dg;ngUf;f mikg;nghd;wpDs; itj;J gbg;gbahf Gwr;#oYf;Fg;
gof;Ff.

tpNrl Fwpg;Gfs; :

 Ez;zpdg;ngUf;fj;Jf;nfdg; gad;gLj;jg;gLk; jha;j;jhtuj;ij ituR Nehaf;fhd
Nrhjidf;F (PCR / ELISA) cl;gLj;j Ntz;Lk;. ituRNeha; mw;w MNuhf;fpakhd
ehw;Wf;fis Ez;zpdg; ngUf;fj;Jf;Fg; gad;gLj;j Ntz;Lk;.

 jhtug;ghfj;ij Clfj;jpy; ,Lk;NghJ Clfj;jpy; ntbg;Gfs; Vw;gLkhapd; mJ
jbg;Gf;$ba Clfkhff; fUjg;gLk;. MfNt> Clfj;ijj; jahupf;Fk;NghJ cupa
msT jbg;ghf;fpfis ,l Ntz;Lk;. Clfk; mjpfk; jbg;ghff; fhzg;gbd; Nghrizg;
gjhu;j;jq;fis mfj;JwpQ;RtJ fbdkhFk;.

 ,iyg;gFjpia Clfj;jpy; ,Lk;NghJ ,iyapd; fPo;g;Gwk; Clfj;jpy; njhLifAWkhW
,l Ntz;Lk;.

 Clfj;ijj; jahupf;Fk;NghJ ,urhadg; gjhu;j;jq;fSf;Fg; gjpyhf jhtur;
rhWfisAk; gad;gLj;jyhk;.

c-k;: ,sePu;> ed;F miuj;j thiof;fha;

 jhtu tsu;r;rpr; rPuhf;fpfs; / XNkhd;fs; ePupy; fiutjpy;iyahjyhy; mtw;iw iN
NaOH fiurypy; fiuj;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 gd;rd; RluLg;G / kJrhu tpsf;F
gad;gLj;Jtjhapd; mt;Tgfuzq;fis 70% kJrhuf; fiurypy; mkpo;j;jp Neubahf
Rthiyapy; gpbj;J ntg;gkhf;fpf; nfhs;f.

 kJrhuk; vspjpy; jPg;gw;Wk; jd;ikAs;s jputkhjyhy; ftdkhfr; nraw;gLf. mKf;f
mLg;igg; gad;gLj;jhkYk; ghj;jpuq;fisf; 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;f.

 ed;F ntg;gNkw;wpa Clfj;ij> mt;tsu;g;Gg; ghj;jpuq;fspy; ,Lf.

 %Ltjw;fhf nrNyhNgd; gad;gLj;Jtjhapd;> mjd; cl;gf;fk; tsu;g;Gr; rhbAld;
njhLifAWkhW itj;J> ghj;jpuj;jpd; thia %Lf.
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nray;Kiw 15
fye;jpsf;fg;gl;l (adulteration) czTfis ,dq;fhzy;

Nju;r;rpkl;lk; 6.3 : czTfisf; ifahs;tJ njhlu;ghd rl;ljpl;lq;fs;> xOq;Ftpjpfis

tprhuiz nra;thu;

ghlNtisfs; : 0 3

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; rupahf nrg;gQ;nra;jYk; gad;gLj;JjYk;

 jug;gl;l khjpupfSf;fhf fz;zhb tOf;fpNaw;wq;fisj;
jahhpj;Jf;nfhs;sy;.

Njitahd nghUl;fSk; cgfuzq;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 % NfhJikkh ,l;Lf; fye;jpsf;fg;gl;l muprp kh 10g
² 20 % muprpkh ,l;Lf; fye;jpsf;fg;gl;l kpsfha;j;J}s; 10g
² xsp EZf;Ff;fhl;b

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)

Kiw :

a xsp EZf;Ff;fhl;b Kiw

tOf;fpiaj; jahupj;jy ;

 Rj;jkhd muprpkhitj; jdpahf ngj;jpupf; fpz;zj;jpy; vLf;f.

 ,yj;jpudpay; juhrpidg; gad;gLj;jp 5 mg Rj;jkhd muprpkhit epWj;Jf;nfhs;f.

 Rj;jkhd tOf;fpiag; ngw;W mjd;kPJ fha;r;rptbj;j ePu; xU Jsp ,Lf.

 epWj;njLf;fg;gl;l muprpkh khjpupia rpWJLg;G %yk; fha;r;rptbj;j ePu;j;Jsp
kPJ ,l;Lf; nfhs;f.

 Rj;jkhd muprpkhit fha;r;rptbj;j ePHj;JspAld; ed;F fyf;Ff.

 tspf;Fkpopfs; rpiwg;glhjthW fz;zhb tOf;fpapd; kPJ cs;s khjpupia
%bJz;bdhy; ed;F %bf;nfhs;f.
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 %bj;Jz;Lf;F ntspNa frpAk; ePiu jp#f;fljhrpapdhy; Jilj;J ed;F
njspthfj; njd;glf;$bathW khjpupiaj; jahu;nra;J nfhs;f.

 NkNy Fwpg;gpl;lthW Rj;jkhd NfhJikkh> Fuf;fd;kh> kpsfha;j;J}s;
Mfpatw;Wf;nfd jdpj;jdpahf tOf;fpfisj; jahupj;Jf;nfhs;f.

 NkNy jahupj;j ehd;F khjpupfisAk; jdpj;jdpNa xsp EZf;Ff;fhl;bapd;
fPo; mtjhdpf;f.

 xsp EZf;Ff;fhl;bapd;fPoj;; njd;gLk; mikg;Gfis mtjhdpj;J gpd;tUk;
tupg;glq;fSld; xg;gpl;L Rj;jkhd khjpupapd; ,ay;Gfisf; Fwpj;Jf; nfhs;f.

Fwpg;G : (a) apy; jahupj;j khjpupfis mtjhdpj;j gpd;du; fopj;J tplhJ itj;jpUf;f.

fye;jpsf;fg;gl;l Fuf;fd;khit / NfhJikkhit kpsfha;j;J}is ,dq;fhzy;.

 20% muprpkh Nru;f;fg;gl;L fyg;glQ; nra;ag;gl;l Fuf;fd;khit ngj;jpupf;

fpz;zj;jpy; vLf;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 muprpkh> Fuf;fd;kh Mfpa khjpupfSld;
xg;gpl;L fyg;glQ; nra;ag;gl;l khjpupia mtjhdpf;f.

 NkNy Fwpg;gpl;lthW

 Rj;jkhd NfhJikkh> 20% muprpkh Nru;j;Jf; fyg;glQ; nra;ag;gl;l
NfhJikkh khjpup

 Rj;jkhd kpsfha;j;J}s>; 20 % muprpkh ,l;L fye;jpsf;fg;gl;l kpsfha;j;J}s;
khjpup Mfpatw;iw mtjhdpj;J NtWghLfis mtjhdpj;jy;.
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(b) epiwkhd Kiw (Gravimetric method)

 Rj;jkhd kpsfha;j;J}s; khjpup> muprpkh 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;ftpLf.

 ,e;j ,uz;L khjpupfisAk; xNu jlitapy; fyf;fp Xa;tpypUf;f tpl;L mtjhdpf;f.

tpNrl mk;rq;fs; :

  xspEZf;Ff;fhl;b Kiw>

 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 khtpYs;s khg;nghUs; rpWkzpfs; rJu tbthf fhzg;gLtJld; Fuf;fd;
khtpYs;s khg;nghUs; rpWkzpfis tpl mstpy; rpwpadthFk;.

 Gjpa fz;zhb tOf;fp> %bj;Jz;Lfisg; gad;gLj;Jf.

 xU ifapd;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;Ff; nfhz;L nry;f.

 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;fpia
jpUfp EZf;Ff; fhl;bia kpf nkJthf> khjpupapypUe;J Nky; Nehf;fpg; nrg;gQ;
nra;f.

 nghUs;Jz;bd; tpy;iy tOf;fpapy; NKhJifAwhJ ghh;j;Jf; nfhs;s Ntz;Lk;.

 tpk;gk; njspthfj; njd;gl;lJk; cUg;ngUf;fj;ij mjpfupj;J mtjhdpf;f.

 EZf;Ff;fhl;bapd; tpy;iyfis cq;fsJ tpuy;fshy; njhLtijj; jtpu;f;f.
tpy;iyfisj; Jilg;gjw;fhd tpNrl fljhrpapdhy; 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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nray;Kiw 16
goq;fs;> fha;fwpfs; Mfpatw;wpd; Kjpu;r;rpf; Fwpfhl;bfisg; guPl;rpj;jy;

Nju;r;rpkl;lk; 7.3 : mWtilf;Fg; gpe;jpa ,og;Gf;fis ,opthf;Ftjw;Fg; nghUj;jkhd

Kiwfs;> cj;jpfisj; jpl;lkpLthu;

ghlNtisfs; : 0 8

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

² cgfuzq;fis ,dq;fhzy;.
² cgfuzq;fis cupathW msitj; jpUj;jk; nra;jy;.
² cgfuzq;fisg; gad;gLj;jp thrpg;Gfisg; ngWjy;.
² epwk;> tpiwg;Gj;jd;ik> gpwpl;Rg; ngWkhdk;> pH ngWkhdk;> mlq;fpAs;s

mkpyj;jpd; msT Mfpatw;Wf;fika jug;gl;l fha;fwpf;fhd / goj;Jf;fhd
Kjpu;r;rpf; Fwpfhl;bfisf; fl;bnaOg;Gjy; .

² Kjpu;r;rpf; Fwpfhl;bfSf;F mika mWtil nra;ag; nghUj;jkhd
re;ju;g;gq;fisj; jPu;khdpj;jy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

a. Njhypd; epwj;jpd; mbg;gilapy;

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;l
mstpYk;> tbtj;jpYk; xj;jitAk; xNu Ngjj;jpypUe;J ngwg;gl;litahfTk;
,Uf;f Ntz;Lk;)

² kd;ry; epw ml;ltiz
² mopah ik khu;f;fu; Ngid (Permanent marker pen)

b. jplj;jd;ikapd; mbg;gilapy;

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

c. gpwpl;Rg; ngWkhdj;jpd;; %yk;

² NkNy ,yf;fk; a apd; fPo; 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)
² 100 mlKfit
² Jspg;ghd;fs; (Dropper) 02
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#f; fljhrp
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d. mkpyj;jd;ikiaj; Jzpjy; %yk;

² KjyhtJ gupNrhjidapy; (gupNrhjid a ) gad;gLj;jpa mNj Ntiy

epiyaKk; go 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 mlmstp

² jp#f; fljhrp

² msT Nfhblg;gl;l Fohap (10 ml / 5 ml)
² mstp jhq;fp (Burette Stand)
² Kfitfs; my;yJ FLitfs; (100 ml) gFg;gha;T nra;tjw;F
² fz;zhbg; Gdy;fs; - 2

² kuf;fwp ntl;Lk; gyif

² fj;jp

² Jspg;ghd;fs; (Droppers) - 2
² ,urhadj; juhR (Analitical 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 my;yJ nky;ypa fz;fs;; nfhz;l tbjl;L

² mopah ik khu;f;fu; Ngid (Permanent marker pen)
² epakf; fiury; (pH ngWkhdk; 4> 7> 10 nfhz;l)

Kiw :

a. Njhypd; epwj;Jf;fika

ntWq;fz;Zf;F njd;gLk; tpjj;Jf;fika tifg;gLj;jy;

jug;gl;Ls;s goq;fspd; Gwj;Njhw;wj;ij mtjhdpj;Jg; gpd;tUkhW njhFjpfshf;fp
ml;ltiziaj; jahu;nra;f.

ntWq;fz;Zf;F Gyg;gLk; epwk;  100% gr;ir   50 % gr;ir 100 % kQ;rs;

Kjpu;r;rpf;F  epwq; nfhz;l   50 % kQ;rs; epwq; nfhz;l

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

kd;ry; epwk; (Njhypd; epwk;)

epiw

ePsk;

mfyk;

rijapd; epwk;

NkNy tifg;gLj;jg;gl;l xt;nthU khjpupapYKs;s fha;fSf;Fk; gpd;tUkhW
ngau;r;Rl;b ,Lf.
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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
R

2
Stage-2  (S

2
)     S

2
R

2

S
1
R

3
    S

2
R

3

S
3
R

1

Stage-3 (S
3
) S

3
R

2

S
3
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;
ngWkhdj;ijf; fhz;f. kd;ry; epw ml;ltizAld; xg;gpl;L khjpupf;Fupa epwj;ij
ml;ltizapy; cupa ,lj;jpy; Fwpj;Jf; nfhs;f.

Nkw;$wg;gl;l go khjpupia 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;> mjid jplj;jd;ik njhlu;ghd Nrhjidf;Fg;
gad;gLj;j Ntz;baJld; mjd; gpd;du; goj;jpypUe;J ntl;bnaLj;J rijapd;
epwj;ij kd;ry; epw ml;ltiz %yk; guprPypj;J Fwpj;Jf;nfhs;f.

 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;F
Fwpfhl;bfisf; fl;bnaOg;Gf.

 ngwg;gl;l juTfis ml;ltizg;gLj;jp Kjpu;r;rpf; Fwpfhl;biaj; jahupf;f.

ntWq;fz;zpdhy; S
1

S
2

   S
3

100% gr;ir epwk;   50%kQ;rs; epwk; 100%kQ;rs; epwk;

Njhypd; ruhrup epwk;

kd;ry; ml;ltiz ruhrup epwk;

ruhrup epiw

ruhrup ePsk;

ruhrup mfyk;

         b. jplj;jd;ikapd; (firmness) mbg;gilapy;

 Njhypd; epwj;jpd; mbg;gilapy; Kjpu;r;rpf; Fwpfhl;bfis mwpag; gad;gLj;jpa
mNj khjpupfis ,e;jr; Nrhjidf;nfdTk; gad;gLj;Jf.

 xt;nthU khjpupapdJk; jplj;jd;ik njhlu;ghfTk; fpilf;fg;ngWk; ngWkhdq;fis
Fwpj;Jf;nfhs;s gpd;tUk; ml;ltiziaj; Jizahff; nfhs;f.
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Kjpu;r;rpr; re;ju;g;gk;   khjpup ,y    jplj;jd;ikg;  jplj;jd;ikg; ngWkhdq;fspd;

    ngWkhdk;      ,ilg; ngWkhdk;

S
1
R

1
x

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

2
1 2 3

3

z z z 

S
3
R

3
z

3

 jplj;jd;ik njhlu;ghd Nrhjidia Nkw;nfhs;tjw;F vy;yh khjpupfspYk; xNu
,lj;jpidNa njupT nra;f.

 xNu cgfuzj;jpdhNyNa (firmness testar)vy;yh khjpupfspYk; jplj;jd;ik Nrhjpf;fg;gl
Ntz;Lk;.

 khjpupfspd; jplj;jd;ikiar; Nrhjpf;Fk;NghJ cgfuzj;ij vy;yh khjpupfspd; xU
jpirapy; itj;J mkj;Jf.

 vy;yh khjpupfspYk; xUtNu jplj;jd;ikr; Nrhjid elj;Jf. (NtWNtW Ml;fs;
nra;jyhfhJ)

 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;J Fwpg;gl;l
gapUf;fhd Kjpur;rpf; Fwpfhl;bia mwpf.

         c. gpwpl;Rg; ngWkhdj;Jf;fika

 gupNrhjid a apy; gad;gLj;jpa khjpupfisNa gpwpl;Rg; ngWkhdr; Nrhjidf;nfdg;
gad;gLj;Jf.

 ngwg;gl;l thrpg;Gfis gpd;tUthwhd 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.
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Kjpr;rp epiy khjpup ,y gpwpl;R ngWkhdk; gpwpl;R ngWkhdq;fspd;

,ilg; ngWkhdk;

S
1
R

1
x

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

2
1 2 3

3

z z z 

S
3
R

3
z

3

gpwpl;Rkhdpia msitj;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; %b ghu;itj; Jz;bD}lhf
mtjhdpf;f. njspthd fhl;rpiag; ngWtjw;nfd 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; jpUfp Row;wp
G+r;rpaj;Jf;F 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.

 gpupl;Rkhdpia msitj; jpUj;jQ; nra;tjw;Fg; gpd;tUk; tupg;glq;fisj; Jizahff;
nfhs;f.



50

caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

gpwpl;Rg; ngWkhdk; fhz;gjw;fhf khjpupiaj; jahu;nra;jy;

 kh> gg;ghrp> md;dhrp Mfpatw;wpy; ePsthf;fpy; fPw;Wj; Jz;nlhd;iw 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.)

 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;L
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.

 vy;yh khjpupfspdJk; gpwpl;Rg; ngWkhdj;ij mstpl Kd;du; fz;zhbf; Nfhypdhy;
ed;F fyf;fp 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;F gpd;tUk; tupg;glj;ij cjtpahff; nfhs;f.

 xt;nthU Kiw thrpg;Gg; ngwg;gl;l gpd;dUk; gpwpl;Rkhdpiaf; fha;r;rptbj;j ePuhy;
fOtpj; Jilj;Jf; nfhs;s Ntz;Lk;.

          d. mkpyj;jd;ikiaj; Jzpjy;

     khjpupiaj; jahu;nra;jy; (mlq;fpAs;s mkpyj;jpd; msitr; Nrhjpg;gjw;fhf)

 kh> gg;ghrp> md;dhrp Mfpad vdpd; xU ghjpiag; ngw;W neLf;fhf xU Jz;ilg;
ngw;Wf;nfhs;f.

 thiog;gok; vdpd; eLg;gFjpapy; Jz;nlhd;iw ntl;bf;nfhs;f.

(NkNy jug;gl;l gupNrhjidapy; tupg;glj;jpy; fhl;lg;gl;Ls;sJ)

 Njhiy mfw;wp rpW Jz;Lfshf;fp mjpy; 10 g epWj;njLj;J mjw;F 40ml fha;r;rptbj;j
ePiur; Nru;j;J cuy; my;yJ miug;ghidg; gad;gLj;jp gof;$opidj; jahu;nra;J
nfhs;f.
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 miuf;fg;gl;l gof;$opid 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 ,id Fohapdhy; 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;F 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;jnfdr; nrythFk;
NaOH ,d; fdtstpidf; Fwpj;Jf;nfhs;f.

 gpd;tUk; rkd;ghl;bw;fika epakpg;Gr; nra;af;$ba mkpyj;jpd; msitf; fzpj;J
nraw;ghl;bd; ,Wjpapy; jug;gl;Ls;sthwhd ml;ltizapy; gjpTnra;J Kjpu;r;rpf;
Fwpfhl;biaj; jahupj;Jf;nfhs;f.

pH ngWkhdj;ijj; Jzpjy;

 Ma;T$lj;jpYs;s pHkhdpapd; tiff;Nfw;g nrad;Kiwiaj; njupTnra;J nfhs;f.

 Kjypy; pH ngWkhdk; 4> 7> 10 nfhz;l fiury;fspy; pH khdpapd; kpd;thia
,l;L gbtFf;Fif nra;J nfhs;f.

 Prob 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;ikia Nrhjpg;gjw;Fg; gad;gLj;jpa gor;rhw;W khjpupia (10 g
gok;> 40 g fha;r;rptbj;j ePupy; fiuj;j fiuriyg; gad;gLj;jp mjDs; kpd;thia
,l;L pH ngWkhdj;ij mwpf.)

 ,e;j nrad;Kiwapd; ,Wjpapy;> fPNo jug;gl;Ls;sJ Nghd;w Xu; ml;ltizapy;
juTfisg; gjpe;J Kjpu;r;rpf; Fwpfhl;biaj; jahu;nra;f.

 xt;nthU Kjpu;r;rp epiyf;Fkhd goq;fs; %d;Wf;Fnkd Nrhjidia Nkw;nfhz;L
mtw;wpd; ruhrupg; pH ngWkhdj;ijf; fzpg;gpLf.

 pH ngWkhdj;ij mstpl gpd;tUk; ml;ltiziag; gad;gLj;Jf. ,e;j
ml;ltizia pHkw;Wk; mlq;fpAs;s mkpyj;jpd; msT Mfpatw;iw Jzptjw;Fg;
gad;gLj;Jf.

Kjpu;r;rpr; re;jug;gk; S1 S2 S3

ìhqfrÜgq r|jkh

iqÿ ghs,a fyda
iqÿ lvodish

0.1N NaOH ødjKh

*sfkdama;,ska o¾Ylh
iys; m,;=re hqI

fla;= ma,dial=j

fiury;

gpNdhj;jypd; fhl;b
Nru;f;fg;gl;l gor;rhW

$k;Gf; FLit

ntz;zpwj; jiuNahL /
ntz;zpwf; fljhrp

mstpj; jhq;fp

NaOH
100

%

100

   



 

epakpg ; Gg ; , d; , Wjpahfj; jahu; rpj ; j pupf ; fkpyj; j pd ;

ngWkhdk; %yu; j ; j pwd ; nra; j fdtsT %yf; $w; W e piw
nkhj; j mkpy

epahkpg ; Gf ; nfdg; ngwg; gl; l ngwg; gl; l khjpupa pd ;

khjpupa pd ; fdtsT epiw
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khjpup

R
1

R
2

R
3

ruhrup/,il

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;nfd 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.

epwe;ij mtjhdpf;f cfe;j gpuNjrk;

 epow;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 testerf;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;J 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;fspidg; 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;fis rupahd Kiwapy; gw;wpf; 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;.

 gpwpl;Rkhdpapy;> fhl;rp njspthf njd;gltpy;iynadpy; ghu;itj; Jz;ilr; nrg;gQ;
nra;J fhl;rpiaj; njspthf;fpf; nfhs;s Ntz;Lk;.
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 mupaj;jpd;kPJ ,lg;gLk; khjpup nky;ypa gilahf (tspf;Fkpo;fs; mw;wjhff;)
,lg;gl Ntz;Lk;. tspf;Fkpo;fs; 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; xsp tUk; jpirapYk; gpbf;fg;gl Ntz;Lk;.

 cgfuzj;jpd; ghfq;fis ,dq;fhz gpd;tUk; tupg;glj;ijj; Jizahff; nfhs;f.

d. 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;ig thrpf;Fk;NghJ fiury; gpiwAUtpd; fPo;kl;lg; Gs;spiaNa
thrpf;f Ntz;Lk;.

 mstpapd; thrpg;ig  fz;kl;lj;jpy; itj;J thrpf;f Ntz;Lk;.

 vy;yh khjpupfSf;Fk; rk msT 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)
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nray;Kiw 17
czTr;rl;lj;jpd; Vw;ghLfSf;fikthf czT cw;gj;jpg; nghUnshd;Wf;Fg; nghUj;jkhd

nghjpiaj; njupTnra;jYk; ngau;r;Rl;b jahupj;jYk;

Nju;r;rpkl;lk; 8.1 : czitg; nghjpaply; kw;Wk; mjw;Fupa tpNrl epiyikfisj;

Njbaha;tu;>

ghlNtisfs; : 0 2

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

² czT cw;gj;jpg; nghUSf;Fg; nghUj;jkhd nghjpiaj; njupT nra;jy;.

² czTr; rl;lj;Jf;fikthfg; ngau;r;Rl;baply;

² Mf;fg+u;tkhfg; ngau;r;Rl;biaj; jahupj;jy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² mYkpdpag; Ngzp

² fz;zhbg; Nghj;jy;

² gpshj;jpf;Fg; Nghj;jy; (PET)
² nghypGnuhg;gypd; (PP)
² czTr;rl;lj;jpd; gpujp

Kiw :

 1. czT cw;gj;jpg; nghUSf;Fg; nghUj;jkhd nghjpiaj; njupTnra;jy;.

 tpRf;Nfhj;J> Nfhbay;> kPw;Nghy;];> ghr;ruhf;fg;gl;l ghy; Mfpa czT cw;gj;jp
tiffisj; njupTnra;J nfhs;f.

 Nkw;gb cw;gj;jpfSf;fhd nghjpfshf 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.

 Fwpj;j czTg;nghUSf;nfdj; njupTnra;j nghjptif kw;Wk; me;jg; nghjpiaj;
njupT nra;jikf;fhd fhuzk; Mfpatw;iwf; Fwpj;Jf;nfhs;f.

cw;gj;jp  nghjptif njupTnra;jikf;fhd fhuzk ;

1. tpRf;Nfhj;J

(Biscuit)

2. Nfhbay;

(Codial)

3. kPw;Nghy;;];

(Meatballs)

4. ghr;ruhf;fg;gl;l ghy;

(Pasteurised Millk)

2. czT cw;gj;jpf;nfdg; ngau;r;Rl;biaj; jahupj;jy;

 czTr; rl;lj;jpy; cs;s (czT ngau;r;Rl;bapy; tpsk;guQ; nra;jy;)
gpukhzq;fSf;F mikthf NkNy 1y; Fwpg;gplg;gl;l cw;gj;jpg; nghUs;fSf;Fg;
nghUj;jkhd ngau;r;Rl;bfisj; jahupf;FkhW mwpTWj;Jf.
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tpNrl Fwpg;Gfs; :

 czT cw;gj;jpwnahd;Wf;fhfg; ngau;r;Rl;b jahupf;Fk; Ntisapy; khztiu ehd;F
FOf;fshf gpupf;Ff.

 fzpdpiag; gad;gLj;jp ngau;r;Rl;biaf; cUthf;Ftjw;F khztu;fSf;Fr;
re;ju;g;gkspf;Ff.
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nray;Kiw 18
jbj;j khf;Fioaiyg; gad;gLj;jp tpRf;Nfhj;J jahupj;jYk; GyDzu;T kjpg;gPLk;

.

Nju;r;rpkl;lk; 9.2 : %yg;nghUl;fspd; tpfpjj;ijj; jPu;khdpf;Fk; Nfhl;ghLfisf; fw;ghu;.

ghlNtisfs; : 0 4

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

² rupahf %yg;nghUl;fis mstplYk; fyj;jYk;.

² jahupg;Gg; gbKiwfisr; rupahf ifahz;L tpRf;Nfhj;J jahupj;jy;.

² GyDzu;T kjpg;gPl;Lr; Nrhjidiar; rupahf Nkw;nfhs;sy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

(a) ² NfhJik kh - 1 kg
² rPdp - 200 g
² kh[upd; - 180 g
² FSf;NfhRj; jPk;ghF (Syrup) - 50 g
² nfhOg;G ePf;fpa ghy;kh - 25 g
² Ngf;fpq; gTlu; - 25 g
² tdpyh - 25 g
² ePu; - 250 ml

(b)² muprp kh - 400 g
² NfhJik kh - 600 g
² rPdp - 200 g
² kh[upd; - 180 g
² FSf;NfhRj; jPk;ghF (Syrup) - 50 g
² nfhOg;G ePf;fpa ghy;kh - 25 g
² Ngf;fpq; gTlu; - 25 g
² tdpyh - 250 ml
² nghjpapL gjhu;;j;jk; (nghypGnuhg;gyPd;)

² Kj;jpiuapL nghwp (Sealing machine)

Kiw :

       (a) jbj;j khf;Fioay; tpRf;Nfhj;J jahupj;jy;

( i)NfhJikkh 100 % nfhz;l tpRf;Nfhj;J jahupj;jy;

 1 kg NfhJikkh kw;Wk; Vida nghUl;fs; Mfpatw;iw mse;J xOq;fhf
itj;Jf;nfhs;f.

 NfhJikkhTld; ghy;kh> Ngf;fpq; gTlu; Mfpatw;iwr; NrHj;J ed;F fyf;Ff.
(Njitg;gLk;NghJ vLg;gjw;fhf fyitiaj; jahu;nra;J itj;Jf;nfhs;f.)

 fyitg; nghwpapy; kh[upd;> rPdp Mfpatw;iw ,l;L Milg; (fpwPk;) gjk; tUk; tiu
ed;F fyf;fpf; nfhs;f. cg;G> FSf;NfhRj; jPk;ghF Mfpatw;iw ,l;L ed;F
fyf;fpf; nfhs;f. (fyitapYs;s rPdp KOikahff; fiua Ntz;Lk;. ,jw;nfd
miuf;fg;gl;l rPdpiag; gad;gLj;JtJ kpf rpwe;jJ)
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 fyitAld; tdpyh ,l;L kPz;Lk; fyf;fpf;nfhs;f.

 ,f;fyitAld; Vw;fdNt jahu;nra;J itj;j khf;fyitia rpwpJrpwpjhf ,l;L
fye;Jnfhs;f.

 khf;fyit ed;F fyf;fg;gl;l gpd;du; rpwpJrpwpjhf ePupl;L khf;Fioaiyj; jahu;nra;f.

 khf;fyit> ,ae;jpuj;jpy; my;yJ iffspy; xl;lhj gjk; tUk;tiu rpwpJrpwpjhf
ePu; Nru;j;Jg; gpiraTk;.

 ed;F gpire;j khf;Fioaiy fiwapy; cUf;F Nkw;gug;gpidf; nfhz;l Nkirapy;
,l;L cUisapd; %yk; (Rolling pin) 2 - 3 mm jbg;ghfj; jl;ilahf;fpf; nfhs;f.

 tpRf;Nfhj;J mr;Rf;fspd; %yk; gy;NtW tbtq;fs; nfhz;ljhf ntl;bf; nfhs;f.

 jl;ilahf;fg;gl;l khf;fyitia Xuj;jpd; xU gf;fj;jpd; %yk; cau;j;Jf. mg;NghJ
Nkirapd; kPJ gy;NtW tbtq;fs; nfhz;l khf;fyit vQ;Rk;.

 jl;nlhd;iw vLj;J mjd;kPJ kh[upd; G+rpf;nfhs;f. 180 0C ntg;gepiyapy; 10 - 15
epkplq;fs; Nghwizapy; itf;f. (tpRf;Nfhj;J cupa gjj;Jf;F nte;jJk; nghd;fgpy
epwKk; (Golden Brown) kzKk;  nfhz;ljhf ,Uf;Fk;)

 tpRf;Nfhj;J cupa gjk;tiu nte;j gpd;du; NghwizapypUe;J ,wf;fpf; nfhs;f.

 tpRf;Nfhj;ij jl;bd;kPJ ed;F MwtpLf.

 Fspu;e;j gpd; nghjpapL gjhu;j;jj;ijg; gad;gLj;jp nghjpnra;J nfhs;f.

(ii) 60% NfhJik kh nfhz;l tpRf;Nfhj;jpidj; jahu;nra;jy;

 600 g NfhJik khit mse;njLf;f.

 400 g muprpkhit mse;njLf;f.

 ,uz;L kh tiffisAk; ed;F fye;Jnfhs;f.

 ,e;j ,uz;L kh tiffSlDk; NkNy (a) ,w;Nghd;W jdpj;jdpNa msnjLj;j
ghy;khitAk; Ngf;fpq; gTliuAk; ,l;L fye;J jahu;nra;J nfhs;f.

 NkNy (a) gFjpapy; Nkw;nfhs;sg;gl;l gbKiwfisg; gpd;gw;wp 60% NfhJik kh
nfhz;l tpRf;Nfhj;ijj; jahupf;Fk; gbKiwfis Nkw;nfhs;f.

 jahupf;fg;gl;l tpRf;Nfhj;jpidg; nghjpapL gjhu;j;jj;jpy; nghjpnra;J Kj;jpiuapl;Lf;
nfhs;f.

(b)jbj;j khf;Fioaypdhy; jahhpf ;fg;gl;l tpRf;Nfhj;jpidg; GyDzu;T
kjpg;gPl;Lf;F cl;gLj;jy;.

 juTg; gjpTg; gbtj;ijj; jahupj;jy;

 jbj;j khf;Fioay; tpRf;Nfhj;jpd; GyDzu;T kjpg;gPl;bd; NghJ juTfis
gjpT nra;tjw;nfd (Hedonic Kiw gupNrhjidf;Fg; nghUj;jkhdthW) juTg;
gjpTg; gbtj;ijj; jahu;nra;Jnfhs;f.

 ,jd;NghJ Rit> epwk;> ,ioaikg;G Mfpa GyDzu;T ,ay;Gfis kjpg;gPl;Lf;F
cl;gLj;Jf.

 xt;nthU jlitAk; Ritiar; Nrhjpj;j gpd;du; ePupdhy; thiaf; fOtpf; nfhs;f.

 Nkw;gb GyDzu;T ,ay;Gfspd; mbg;gilapy; kpfg; nghUj;jkhd tpRf;Nfhj;J
tifiag; ngaupLf.
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 vOkhw;whf vLf;fg;gl;l vz; njhliug; gad;gLj;jp %d;W ,yf;fq;fs; nfhz;ljhf
khjpupfSf;Fg; ngaupLf.

c-k;: tpRf;Nfhj;J tif tpRf;Nfhj;J tif

A B

  251 374

(Nju;r;rpkl;lk; 9 - 3 ,y; ngw;w mwpitg; gad;gLj;Jf.)

 GyDzu;T kjpg;gPl;Lr; Nrhjidia Nkw;nfhs;sr; nra;f.

 toq;fg;gl;l juTg; gbtq;fs; midj;ijAk; Nrfupj;Jf; nfhs;f.

 ngUk;ghd;ikahd khztu;fs; tpUk;Gk; tpRf;Nfhj;J tifNa rpwe;jJ vdj;
njupTnra;f.

tpNrl Fwpg;Gfs; :

jbj;j khf;Fioaiyj; jahupf;Fk;NghJ

 fdyLg;G 1800C w;F #lhd gpd;du; tpRf;Nfhj;ij fdyLg;gpy; ,l;L Neuq;fzpj;jiy
Muk;gpf;f.

GyDzu;T kjpg;gPl;bd;NghJ

 ngwg;gl;l juTfisg; gFg;gha;T nra;tjw;fhd Gs;sp tptutpay; rhu;e;j Kiwfs;;
(Statistical Methods,) gad;gLj;jg;gl Ntz;Lk;.

 GyDzu;T kjpg;gPl;Lf;nfd nghUj;jkhd ,lj;;ij my;yJ #oiyj; jahu;nra;tJ
Kf;fpakhdjhFk;.

 GyDzu;T kjpg;gPl;il Nkw;nfhs;tjw;F ,lj;ij my;yJ #oiyj; jahu; nra;Ak;;
NghJ ftdpf;fg;gl Ntz;bait.

 ,iur;ry;> kzk; Mfpad ,Uf;ff; $lhJ.

 jdpj; jdpahf egu;fSf;nfd mikf;fg;gl;l miwfs; fhzg;gl Ntz;Lk;.

 #oy; ntg;gepiy 18-21oC tiu epyt Ntz;Lk;.

 rhuPug;gjd; 40% Mf fhzg;gl Ntz;Lk;.

 ghlrhiy Ma;$lj;jpy; ntg;gepiyia fl;Lg;gLj;Jtjw;F ed;F fhw;Nwhl;lk; cs;s
,lj;ij mikj;Jf;nfhs;s Ntz;Lk;.
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nray;Kiw 19
cztpYs;s <uypg;gpd; msT> ePupd; nraw;gLj;jd;ik Mfpatw;iw msj;jy ;

Nju;r;rpkl;lk; 9.4 : cztpd; %yg;nghUl;fspd; msit JzpAk; Kiwia Ma;e;jwpjy;.

ghlNtisfs; : 0 2

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

² fdyLg;G cyu;j;Jk;Kiw> fPo;r;nre;epw <uypg;Gkhdp Mfpatw;iwg;

gad;gLj;jp cztpy; mlq;fpAs;s <uypg;gpd; msit rupahff; fzpj;jy;.

² cztpy; mlq;fpAs;s ePupd; nraw;wpwidf; fzpj;jy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² fdyLg;G (Oven)
² fPo;r;nre;epw <uypg;ig mstpLk; cgfuzk; (IR moisture analyzer)
² ePu;r;nraw;wpwd;khdp (water activity meter)
² xLf;fp

² Glf;FifAk; %bAk;

² rpwpa cuYk; cyf;ifAk; (motar and pestle)
² Rj;jkhd gUj;jpg; gQ;R

² NfhJikh / muprpkh tpRf;Nfhj;Jk;; ghZk;

² epiw mstpLk; juhR (Analitical balance)

Kiw :

a. cztpy; mlq;fpAs;s <uypg;gpd; msitj; Jzpjy;

1. 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.

 cyu;j;jpa Glf;FifiaAk; %biaAk; gad;gLj;Jk; tiu cyu;j;jpapy; ,l;L
itf;f.

khjpupiaj; jahu;nra;jy ;

 <uypg;gpd; msitj; Jzptjw;Fg; nghUj;jkhd czTg;nghUisj; njupTnra;f.
(muprp / gaW)

 Rj;jkhd cuypy; czTg; nghUspy; rpwpjsit (10 g) ,l;L cyf;ifahy; ed;F
,bj;Jj; J}shf;fpf; nfhs;f. (khthFk;tiu my;yJ J}shFk;tiu)

 cuypy; ,l;L ,bf;Fk;NghJ ntg;gepiy mjpfupf;fhjthW ghu;j;Jf;nfhs;f.

 Rj;jkhf;fg;gl;l ntw;Wg; Glf;Fifapd; jpzpit mse;Jnfhs;f. (m
1
)

 J}shf;fg;gl;l muprp / gaW Mfpatw;wpy; 5 g ,id epWj;njLf;f.

 khjpupiag; Glf;Fifapd; mbapy; ftdkhf ,l;Lf;nfhs;f.

 khjpupAld; $ba Glf;Fifapd; jpzpit mse;J nfhs;f.

fdtLg;gpy; cyu;j;Jjy;

 epiw mwpag;gl;l khjpup nfhz;l Glf;Fifapd; %bia mfw;Wf.

 Nghwizapd; fjit %b Nghwiziar; nraw;gLj;Jf.

 Nghwiz 105 0C tiu #lhfpaJk; khjpupia itj;J 5 kzp Neuk; cyu;j;Jf.

 cyu;j;jpia fdyLg;gpw;F mz;ikapy; itj;J mjd; %biar; rw;W js;spj;
jpwf;ff;$ba tpjkhf itj;Jf;nfhs;f.
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 fdyLg;igj; jpwe;J rhtzj;jpd; %yk; Glf;Fifia %b NghwizapypUe;J
ntspNa vLj;J FspUk;tiu xLf;fpapy; ,l;L itf;f.

 Fspu;e;j gpd;du; khjpupAld; $ba Glf;Fifapd; epiwia epWj;Jf;nfhs;f.

 kPz;Lk; ,ad;wtiu fdyLg;gpy; itj;J cyu;j;Jf.

 ,t;thW miu kzp Neu ,ilntspapy; kPz;Lk; kPz;Lk; 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;

2 3

2 1

=

(m -m )
=

(m -m )





czT khjpupapy; Vw; gl; l epiwf; FiwT
< uypg; gpd; msT 100

khjpupapd; < uepiw

< uypg; gpd; rjtPjk;  100

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

(2) nrq;fPo; <uypg;Gkhdpiag; (IR moisture analyzer) gad;gLj;Jtjd; %yk ;

 fdyLg;gpy; ,l;L cyu;j;jg; gad;gLj;jpa mNj czTg; nghUisg; ngw;Wf;nfhs;f.
(muprp / gaW)

 nrq;fPo; <uypg;Gkhdpapy; cs;s fiwglh cUf;fpdhyhd jl;il vLj;J Rj;jk;
nra;J nfhs;f. (Rj;jkhd gUj;jpg; gQ;rpdhy; Rj;jk; nra;f)

 miuj;Jg; ngwg;gl;l czTg; nghUs; khjpupia me;jj; jl;bd;kPJ nky;ypa gilahfg;
guTf.

 cUf;fpyhd jl;il <uypg;Gkhdpapd;kPJ itj;J mjd; %bia %bf;nfhs;f.

 gpd;du; fPo;r;nre;epw <uypg;Gkhdpiar; nraw;gLj;Jf. ^Switch on&

 khjpup khwhepiwia milAk; tiu cyu;j;jpa gpd;du; (5-10 epkplq;fs;)
cgfuzj;jpYs;s fhl;b kpd;Fkpo; mize;J xspUjy; my;yJ mj;Jld; xypAk;
vOg;gg;gLk;.

 mg;NghJ fPo;r;nre;epw <uypg;Gkhdpapd; fhl;bapy; czTg;nghUs; khjpupapd; <uypg;G
msT fhl;lg;gLk;.

 ePu;r;rjtPjj;ijf; Fwpj;Jf; nfhz;l gpd;du;> cgfuzj;ij epWj;jp ^Switch  Off&
%biaj; jpwe;J nfhs;f.

(3) ePu;r;nraw;wpwd;khdp (Water activity meter) %yk; ePu;r; nraw;wpwid mstply;

 czT khjpupapd; ePur;; nraw;wpwid mstpl miukzp Neuj;Jf;F Kd;G fUtpiar;
nraw;gLj;Jf.

 Kd;ida nray;Kiwapy; Fwpg;gplg;gl;lJ Nghd;W czTg; nghUl;fis J}shf;fpf;
nfhs;f.

 cgfuzj;jpYs;s rpwpa ,yhr;rp Nghd;w ghfj;ijj; jpwe;J nfhs;f.

 mjd; kj;jpapy; cs;s rpwpa jl;bid vLj;J mjpy; miug; gq;Ff;F czT
khjpupia epug;Gf.
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 khjpupia cs;Ns js;sp ,yhr;rpapYs;s rpwpa Fkpo; Nghd;w ghfj;ij jpUfp
mjid G+l;bf; (lock) nfhs;f.

 mg;NghJ cgfuzj;jpy; a
w

= 0 vdf; fhl;lg;gLk;.

² gbg;gbahf ePupd; nraw;wpwd; ngWkhdk;  ^a
w
& mjpfupf;Fk;.

 khwhg; ngWkhdj;ij mile;j gpd;du; cgfuzj;jpYs;s kpd;Fkpo; xyp vOg;gpa
tz;zk; xspu;e;J mizAk;.

 mg;NghJ fhl;bapy; cs;s ngWkhdk; czT khjpupapd; ePu;r; nraw;wpwd; MFk;.

tpNrl Fwpg;Gfs; :

 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 miuj;Jf; nfhs;tJ mtrpakhFk;.

 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;#oypd; nry;thf;fpw;F
cl;glj;jf;f fhy msit ,aYkhdtiu Fiwj;Jf;nfhs;s Ntz;Lk;.

 Glf;Fifapd; Muk;g epiw %bAld; vLf;fg;gl;lhy; gpd;du; epWf;fg;gLk; midj;J
re;ju;g;gq;fspYk; %bAlNdNa Glf;Fifapd; epiw ngwg;glNtz;Lk;.

 105 0C ntg;gepiyapy; cs;s fdyLg;gpy; khjpupia itg;gJ fbdkhf
miktjdhYk; Nghwiziaj; jpwe;J %Lk;NghJ rf;jp ,og;G Vw;gLtjdhYk;
khjpupiag; NghwizapDs; itj;j gpd;dNu Nghwidia nraw;gLj;j Ntz;Lk;.
vdpDk; Nghwiziar; nraw;gLj;jp mjd; ntg;gepiy 1050C ia mile;j
gpd;dNu 5 kzp Neu fhy msT fzpf;fg;gl Ntz;Lk;.

 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;L nry;f.

 fPo;r;nre;epw <uypg;Gkhdpapdhy; <uypg;ig mstpLk;NghJ

 ,e;j cguzj;jpDs; fPo;r;nre;epwf; fjpu;fs; %yNk khjpup cyu;j;jg;gLtjdhy;

 khjpupia jl;bd;kPJ gutpa gpd;dNu cgfuzj;ijr; nraw;gLj;jj; njhlq;f
Ntz;Lk;.

 cgfuzk; nraw;gLk;NghJ ,ilapilNa %biaj; jpwg;gijj; jtpu;j;Jf;
nfhs;sNtz;Lk;.

 ePu;r;nraw;wpwd;khdpiag; gad;gLj;Jk;NghJ

 ,e;j cgfuzk; mjpf ngWkjp nfhz;ljhy; 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;rpapy; cs;s Fkpioj; jpUfp lock nra;J
nfhs;f.

 thrpg;G ngwg;gl;l gpd;du; khjpiuia mfw;wp cgfuzj;ijr; Rj;jQ; nra;J itf;FkhW

  khztu;fSf;F mwpTWj;Jf.
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nray;Kiw 20
,yj;jpudpay; Rw;Wfspy; gad;gLj;jg;gLk; njhopw;gL $WfisAk; njhopw;glhf;

$WfisAk; ,dq;fhzy;

Nju;r;rpkl;lk; 10.1: ,yj;jpudpay; njhopDl;gj;jpy; gad;gLj;jg;gLk; njhopw;glh

JizAWg;Gf;fs; rpytw;iw ,dq;fhzy;.

ghlNtisfs; : 0 1

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

² ,yj;jpudpay; Rw;Wfspy; gad;gLj;jg;gLk; njhopw;glhj; JizAWg;Gf;fis

,dq;fhzYk; mtw;wpd; ngWkhdj;ij thrpj;jy;

² njhopw;gL $Wfis ,dq;fhzYk; mtw;wpd; rpwg;gpay;Gfisg; ngWjYk;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² xg;Gspg; gy;khdp

² ,yf;fg; gy;khdp

² fhgd; glyj; jilapfs;

² flj;jp Rw;wg;gl;l jilapfs;

² cNyhfg; glyj; jilapfs;

² khWk; jilapfs;

² rPuhf;fy; jilap

² Nrdu; ,Uthap

² nrukpf;Ff; nfhs;sstp

² nghypj;jpd; nfhs;sstp

² kpd;gFg;Gf; nfhs;sstp

² mQ;ryp

² epiykhw;wp

² NPN, PNP jpuhd;rpw;wu;

² SCR
² LED

Kiw :

 fhgd;glyj; jilapfspd; ngWkhdj;ij thrpg;gjw;fhf epwg; gupghilfs; jug;gl;l
ml;ltizia gad;gLj;jpf; nfhs;f.

 gj;J jilapfspd; jilg;ngWkhdq;fis epwg;gupghil %yk; thrpj;J Fwpj;Jf;
nfhs;f.

 xg;Gsp kw;Wk; ,yf;fg; gy;khdpfspd; %yk; jilg;ngWkhdq;fis mstpl;L> ePq;fs;
thrpj;j ngWkhdq;fs; rupahdit vd;gd cWjpg;gLj;jpf; nfhs;f.

 thrpj;jwpe;j ngWkhdq;fspd; cjtpAld; ml;ltiz ,id G+uzg;gLj;Jf.
epwtisak; epwtisak;  epwtisak;  epwtisak; epwg;gupghilg;  nghWikAk; mstplg;gl;l

  1   2      3  4    ngWkhdk;  tPr;Rk;     ngWkhdk;

ml;ltiz -1

 gy;NtW tbtq;fs;> msTfspd; mbg;gilapy; tau; Rw;wg;gl;l jilapfis
mtjhdpj;J Nthw;wsT mjpfupf;Fk;NghJ ngWkhdk; mjpfupf;Fk; tpjj;ij mtjhdpf;f.

ngWkhdq;fisAk; thrpj;jwpf.
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 mjd; mr;rpid miuthrp Royr;nra;J thrpg;gpid mtjhdpf;f.

 epwg;gupghil %yk; ngWkhdk; Fwpg;gplg;gl;l nrukpf;Ff; nfhs;sstpfs; rpytw;wpd;
ngWkhdq;fis thrpj;jwpf.

 epwg;gupghil %yk; ngWkhdk; Fwpg;gplg;gl;l nghypj;jPd; nfhs;sstpfs; rpytw;wpd;
ngWkhdq;fis thrpj;jwpf.

 kpd;gFg;Gf; nfhs;sstpapd; ,uz;L gf;fq;fspidAk; Xk; tPr;Rf;F topg;gLj;jg;gl;l
gy;khdpAld; ,izj;J kpd;Ndw;wk; kpd;dpwf;fk; Mfpatw;iw mtjhdpf;f.

 gy;khdpiag; gad;gLj;jp mQ;rypapd; KidTfis ,dq;fhz;f.

 mQ;rypapd; RUs;fSf;Fg; nghUj;jkhdjhf Nthw;wsit toq;fp Mspfspy; Vw;gLk;
khw;wq;fis mtjhdpf;f.

 gbFiwg;G khw;wpapd; gag;Gld; jiyik kpd;Ndhl;lj;ijj; njhLj;J gag;G Nthw;wsit
mstpLf.

 gy;khdpiag; gad;gLj;jp rPuhf;fp ,Uthapapd; mNdhl;L> fNjhl;L Mfpatw;iwf;
,dq;fhz;f. fz;lwpf.

 Nrdu; ,Uthapapw;F gpd;Kff;Nfhly; Nthw;wsit toq;fp Nrdu; Nthw;wsitj;
Jzpf. mjw;nfdg; gpd;tUk; kpd;Rw;wpidg; gad;gLj;Jf.

 Kd;Kff; NfhlYf;F cl;gLj;jg;gl;l xspfhYk; ,Uthapapd; njhopw;gL Nthw;wsitf;
fhz;f.

 jpuhd;rpw;wu;fs; rpytw;iw mtw;wpd; tbtk; kw;Wk; KidTfspd; vz;zpf;iff;F
mika ,dq;fhz;f.

tpNrl mk;rq;fs; :

 njhopw;gL Jiz cWg;G Njitahd Nthw;wsit xl;lf; fl;Lg;ghl;Lld; toq;FtNj
njhopw;glhj;Jiz cWg;Gfspd; njhopw;ghlhFk;.



64

caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

nray;Kiw 21
juTj;jhspd; JizAld;; jpuhd;rpw;wu;fspd; Kbtplq;fis ,dq;fhzYk; vspa

jpuhd;rpw;wu; Mspnahd;wpid xLq;F Nru;j;jYk;.

Nju;r;rpkl;lk; : 10.2 ,yj;jpudpay; njhopDl;gj;jpy; gad;gLk; njhopw;gL JizAWg;Gf;fs;

rpytw;iw ,dq;fz;L> mj;JizAWg;Gf;fis> czupfSlDk;

khWflj;jpfSlDk; njhLg;gu;.

ghlNtisfs; : 0 2

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

² ,yj;jpudpaw; Rw;Wfspy; gad;gLj;jg;gLk; njhopw;gL Jiz cWg;Gf;fis

,dq;fhzy;.

² ,yj;jpudpaw; Rw;Wf;fisj; jpl;lkpLk;NghJ gad;gLj;jg;gLk; fzpj;jy;fisr;

nra;jy;.

² jpuhd;rpw;wu; Mspia xUq;F Nru;j;jy;.

² njhopw;gL epiyapYs;s jpuhd;rpw;wu; Rw;wpy; gag;G> nga;g;G Rw;Wf;fspyhd

fzpj;jy;fisr; nra;jy;.

² jpuhd;rpw;wu; Mspiag; gy;NtW fUkq;fSf;nfdg; gad;gLj;jy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² NPN, PNP tif jpuhd;rpw;wu;fs;
C 828 D 400 C /06 / BC / 08

² khWk; Neu; kpd;Ndhl;l toq;fp

² nraw;wpl;lg; gyif

² khWe; jilap

² LED
² epiyahd jilapfs;

Kiw :

 jpuhd;rpw;wu; juTg; gbtj;ijg; gad;gLj;jp xt;nthU jpuhd;rpw;wupdJk; Kidfs;>
KidTj;jd;ik Mfpatw;iw ,dq;fhz;f. (I

c
, V

CE
 tY Nghd;w)

 mbg;gilj; Njitfs; G+u;j;jp nra;ag;gLk; tifapy; jpuhd;rpw;wiu epiyahd NfhlYf;F
cl;gLj;Jf. mjw;nfdg; gpd;tUk; kpd; Rw;iwg; gad;gLj;Jf.

 juTg; gbtj;jpypUe;J ngwg;gl;l I
c
, V

CE
Mfpatw;Wf;fika toq;fy; Nthw;wsT R

2

Mfpatw;iwg; gpuNahfpf;f.

 Nkw;gb jpuhd;rpw;wu; Mspia xOq;F ghu;f;f.

 jpuhd;rpw;wiu Mspahfg; gad;gLj;Jk;NghJ V
CE

= 0 MFk;. mg;NghJ Ic ,d; ngWkhdk;
juTg; gbtj;jpYs;s ngWkhdj;ij tpl Fiwtjhy; Ntz;Lk;. ,jw;fika R

2

,idf; fzpf;f.
CC

C
L

V
I

R


 B

R
B

I
C

V
CC

V
CE

R
L

 A
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 R
2
 ,w;Fg; gjpyhfj; jilapapAld; njhluhf LED nahd;wpid ,izf;Ff.

 A, B apw; fpilapy; ePskhd flj;jpapid ,izf;f.

 ,e;jr; re;ju;g;gj;jpy; LED apy; Vw;gLk; tpisit mtjhdpf;f.

 A, BMfpatw;Wf;fpilapy; ,lg;gl;Ls;s flj;jpia mfw;wp LED apy; Vw;gLk; tpisit
mtjhdpf;f.

 ,e;j Rw;wpidg; gad;gLj;jj;jf;f re;ju;g;gq;fisg; ngaupLf.

 jpuhd;rpw;wupd; Xl;l eaj;ijg; gad;gLj;jp mb Xl;lk; I
B
 iaf; fzpf;f.

c

B

I

I
 Xl; l eak;

 V
BE

=0.6 V Mff; fUjp Nkw;gb Xl;l eaj;ijg; ngWtjw;F Njitahd R
B
 apd;

ngWkhdj;ijf; fzpf;f.

tpNrl mk;rq;fs; :

 jpuhd;rpw;wiu Mspahfj; njhopw;glr; nra;Ak;NghJ jPg;nghwp Vw;glhJ.

 jpuhd;rpw;wiu Mspahfj; njhopw;glr; nra;tjw;F 0.6 V Nghd;w rpwpanjhU Nthw;wsT
NghJkhdjhFk;.

 jpuhd;rpw;wiu tpiuthff; njhopw;glr;nra;a KbAk;.

 rpwpa Nthw;wsT NtWghl;Lld; ghupa kpd;Ndhl;lj;ijf; fl;Lg;gLj;j KbAkhifahy;
kpd; tpsf;F> mQ;ryp Nghd;w rhjdq;fisj; njhopw;glr;nra;a KbAk;.
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nray;Kiw 22
gy;NtW tifg;gl;l czupfis jpuhd;rpw;wu; MspAld; ,izj;jy;. (xsp czup>

ntg;g czup> ePUzup)

Nju;r;rpkl;lk; 10.2: K

ghlNtisfs; : 0 2

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

² ,yj;jpudpay; Rw;Wfspy; gad;gLj;jg;gLk; czupfs; kw;Wk; khW flj;jpfs;

%yk; fl;Lg;gLj;jf;$ba nraw;ghLfis ,zq;fhzy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² DC tY toq;fp> ntg;ge; jilir (NTC, PTC)
² xspj; jilap fhuzkhf NtWgLk; jilapfs; (LDR)
² jpuhd;rpw;wu;> epiyahd jilapfs;> khWe;jilapfs;

² ePUzupahf nraw;glj;jf;f fiwapy; cUf;fpdhy; Mf;fg;gl;l flj;jpr;

Nrhbfs;>

² LED> gy;khdp> nraw;wpl;lg; gyif

Kiw :

 jpuhd;rpw;wiu Mspahfg; gad;gLj;jp gpd;tUk; (1) Rw;wpid mikf;Ff.

   kpd;Rw;W - 1

 LDR ,d; kPJ xspglhjthW nra;J LED xspUk; tiu R
2
 ,idr; nrg;gQ;nra;f.

 gpd;du; LED ,d;kPJ xsp glr;nra;J LED mizfpwjh vd mtjhdpf;f. mt;thW
mizatpy;iyahapd; mizAk; tiu R

2
 ,idr; nrg;gQ;nra;f.

 ,r;;Rw;iw xspAzup Mspahf gad;gLj;jj;jf;f re;ju;g;gq;fisj; Njbawpe;J nfhs;f.

 NTC Fspu;r;rpaile;Js;sNghJ LED xspuj;jf;fjhf R
2
 ,idr; nrg;gQ;nra;f.

 gpd;du;> NTC ,d; ntg;gepiyia kpd;tpsf;ifg; gad;gLj;jp mjpfupf;fr;nra;f.

kpd;Rw;W - 2 kpd;Rw;W - 3

 kpd;Rw;W - 3 ,id xUq;FNru;j;J Fspuhd epiyapy; LED mizaj;jf;f tpjkhf
R

2
,id nrg;gQ;nra;f.

LDR

100K

1 K

5 V

R
2

R
1 220 

C828

>

 10 K

-1 K

+5 V

R
2

R
1 220 

T

LED

kiwntg;gf;

FzfKs;s

kpd;tpsf;F

100 

1 K

R
2

R
1

T
TH

PTC

+5 V

220 
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 ntg;gepiy mjpfupf;Fk;NghJ LED xspUk; tpjj;ij mtjhdpf;f.

 Nkw;gb ,uz;L re;jug;gq;fspd;NghJk; jpuhd;rpw;wu; Mspapd; njhopw;ghl;il tpsf;Ff.

 kpd;Rw;W - 4 ,id xUq;FNru;f;f.

 S vdf; fhl;lg;gl;Ls;s KidTfs; ,uz;ilAk; ghj;jpuj;jpy; ,lg;gl;l ePupy;
njhLifAWkhW mikf;Ff.

 mg;NghJ LED apd; elj;ijia mtjhdpf;f.

 ,e;j mtjhdpg;ig eilKiw tho;tpy; gad;gLj;jf;$ba re;ju;g;gq;fisf; Fwpg;gpLf.
(Njitahd khw;wq;fisr; nra;f)

 Nkw;gb ehd;F epiyfspd;NghJ jpuhd;rp];uu; Off MFk;NghJk; On MFk;NghJk;
cs;s V

CE
, V

BE
Mfpatw;iw mse;J ml;ltizg;gLj;Jf.

1 K

+ V

220 

T
S

kpd;Rw;W ^4&
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nray;Kiw 23
jpuhd;rpw;wu; Mspnahd;Wld; mQ;rypnahd;wpidj; njhLj;J gag;igf; fl;Lg;gLj;Jjy;.

Nju;r;rpkl;lk; 10.2: ,yj;jpudpay; Rw;Wf;fspy; gad;gLj;jg;gLk; njhopw;gL JizAWg;Gf;fs;

rpytw;iw ,dq;fz;L> mj;JizcWg;Gf;fis czupfSlDk; khW

flj;jpfSlDk; njhLg;gu;.

ghlNtisfs; : 0 1

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

² czupnahd;wpd; czu;jpwidAk; nrd;ikiaAk; tpupayhf;Fjy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² NeNuhl;l tY toq;fp

² gd;khdp> nraw;wpl;lg;gyif

² jpuhd;rpw;wu; ,Uthap> mQ;ryp

² jilap> khWj;jilap

² LDR ntg;ge;jilir (Thermister)

Kiwapy; :

 mQ;rypnahd;wpidj; njhopw;glr; nra;tjw;Fj; Njitahd Xl;lj;ijf; Fwpj;j
mQ;rypiaj; njhopw;glr; nra;J fz;lwpf.

 mt;Nthl;lk; gha;tjw;Nfw;w xU jpuhd;rpw;wiuj; juTj;jhisg; gadg;gLj;jpj;;
Njbg;ngWf.

 njupT nra;j jpuhd;rpw;wu;fspd; Xl;l eaj;jpd JizAld; mb xl;j;ijf; fz;lwpf.

 me;j mb Xl;lj;jpid NtW rpwpa jpuhd;rpw;wnuhd;wpdhy; toq;fg;glj;jf;fthW
gpd;tUk; Rw;iw xOq;F Nru;f;Ff.

 A B apw;F ,ilNa LDR ntg;ge;jiliriaj; njhLj;J> czu;jpwid mjpfupf;fj;jf;f
tpj;jpid mtjhdpf;Ff.

 KjyhtJ jpuhd;rpw;wupd; mb Xl;lj;jpidAk; ,uz;lhk; jpuhd;rpw;wupd; fhyp Xl;lj;ijAk;
,uz;lhk; jpuhd;rpw;wupd; fhyp Xl;lj;jpidAk; fz;lwpe;J ,k;Kiwapy; czu;jpwid
mjpfupf;fj;jf;f tpjj;jpy; tpsq;fpf; nfhs;f.

 mQ;rypapd; gag;Gld; rpy LED f;fis jilapnahd;Wf;F FWf;fj; njhLf;f.

 mQ;ryp njhopw;gL epiyapYk; njhopw;glhj epiyapYk; I
S
, V

CE
Mfpatw;iw mstpLf.

+5V

J
1

B

A

100 K

1 K

J
2
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nray;Kiw 24
nraw;ghl;L tpupayhf;fpiag; gad;gLj;jp Neu;khw;W tpupayhf;fpia xUq;FNru;j;jy;.

Nju;r;rpkl;lk; 10.3 : czupfspd; czh;jpwid mjpfupg;gjw;fhfr; nraw;ghl;L tpupayhf;fpiag;

gad;gLj;jy;.

ghlNtisfs; : 0 1

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

² nraw;ghl;L tpupayhf;fpia Neu;khw;W tpupayhf;fpahfg; gad;gLj;jy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² NeNuhl;l kpd; toq;fp

² nraw;wpl;lg; gyif

² 741 - nraw;ghl;L tpupayhf;fp

² njhifapLQ;Rw;W

² ,yf;fg; gy;khdp

² jilapfs;

² khWe; jilap

Kiw :

 nraw;ghl;L tpupayhf;fp> njhifapLQ;Rw;W Mfpatw;wpd; KidTfis ,dq;fhz;f.

 gpd;tUkwhfr; Rw;wpid xUq;F Nru;f;f.

 nga;g;gpw;F (V
m
) gy;NtW Nthw;wsTfis toq;fp gag;G Nthw;wsT (V

0
) ,id

mstpLf.

 ngWNgWfisg; gpd;tUthwhd ml;ltizapy; Fwpg;gpLf.

V
in

 V
O

0

in

V
V

f

in

R
R

0'1

0'2

0'3

0'4

0'5

 ml;ltizapy; 3> 4 Mk; epuy;fspy; fpilf;Fk; juTfis xg;gpLf.

-V

+V
100 K

1 K

100 K

1 K
10 K

2
3

4
6

7
741

1     2      3     4

5     6      7     8
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nray;Kiw 25
xg;ghspg; ngag;Gld; LDR ,idAk; NTC ,izAk; ,izj;J czh;j;jpwd;

tpupayhf;j;ij mtjdpj;jy;

Nju;r;rpkl;lk; 10.3 : czupfspd; czh;jpwid mjpfupg;gjw;fhfr; nraw;ghl;L tpupayhf;fpiag;

gad;gLj;jy;.

ghlNtisfs; : 0 2

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

² xg;ghspahfr; nraw;ghl;L tpupayhf;fpiag; gad;gLj;jy;

² Nkw;gb gpuNahfq;fis> czupfspd; czh;j;jpwid tpupayhf;Ftjw;fhfg;

gad;gLj;Jjy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² NeNuhl;l kpd; toq;fp

² ,yf;f gd;khdp Digital (Multhmeter)
² nraw;wpl;lg;gyif (Project Board)
² L324 njhifapLQ; Rw;W

² 5.6V  Nrdh; ,Uthap

² khWe;jilap

² jilapfs;

² ntg;gj;jilir (Thermister)

Kiw :

² gpd;tUk; Rw;iw xUq;F Nrh;f;Ff

² ,jw;fhf ehd;F tpupathf;fpfSs; ahNjDk; xd;iwj; njupT nra;J nfhs;f.

² R
2
,idr; nrg;gQ; nra;J czh;jpwid mjpfupj;Jf; nfhs;f.

² ntg;gj;jilirf;Fg; (Njkp];uh;) gjpyhf LDR Ig; gad;gLj;jp> xsp; czh;jpwidj;

tpupayhf;fpf; nfhs;f.

² ,r;fw;iwg; gad;gLj;jp ntt;NtW ntg;gepiyfspy rpy LED fis xspur;

nra;af; $bathwhf NghJkhd fjpw;iwf; fl;bnaOg;Gf.

>

>>

1 K

100 K

JH

LDR

R
1

R
2

1 K

>>
O/P

O/P

O/PO/P

V
CC

GND

L324++ -
5.6 V
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nray;Kiw 26
Ez;fl;Lg;ghl;L Kiwiknahd;wpdJg;> nra;epuy; jUf;ff; fl;Lg;ghl;L

Kiwiknahd;wpdJk; gFjpfis ,dq;fhzy;.

Nju;r;rpkl;lk; 10.5 : jd;dpaf;fkag;gLj;Jtjw;fhf nra;epuy; jUf;ff; fl;Lg;ghl;L

 Kiwikfisg; gad;gLj;jy;.

ghlNtisfs; : 0 1

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

² Ez;fl;Lg;ghl;L KiwikfSf;Fj; Njitahd ngag;GfisAk; ;

gag;GfisAk; ,dq;fzy;.

² nra;epuy; jUf;ff; fl;Lg;ghl;L KiwikfSf;Fj; Njitahd

ngag;gGfisAk; gag;GfisAk; ,dq;fhzy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² rpwpa - nra;epuy; nfhz;l mQ;ryp

Kiw :

² jug;gl;Ls;s rpwpa nra;epuiy mtjhdpf;Ff.

² mjd; nga;g;GfisAk; gag;GfisAk; ,dq;fhz;f.

² nra;epuypd; Kd;gf;fj; Njw;wj;ij tiue;J fhz;f.

tpNrl tplaq;fs;

² nra;epuypd; fl;Lg;ghl;L Kiwikfisj; jd;dpaf;fkag;gLj;Jtjw;fhfg; gad;gLj;jyhk;
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nray;Kiw 27
  ngsjpf rhuhkhwp (gukhdq;) fisf; nfhz;L ePu;khjpupnahd;wpd; juj;ijr; Nrhjpj;jy;

Nju;r;rpkl;lk; 11.1 : ePupd; ngsjpf> ,urhad> capupay;  ,ay;Gfis tptupg;gu;.

ghlNtisfs; : 0 4

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

² ntt;NtW Mokl;lq;fspy; ePu;khjpupfshy; ngwy;

² ntt;NtW Mokl;lq;fspd; ePupd; ntg;gepiy thrpg;Gf;fisg; ngwy;

² nrr;rp tl;lj;jl;ilr; (Secchi disc) rupahff; ifahsy;
² Forel-ule epw mstpil %yk; ePu; Kjnyhd;wpy; cs;s ePupd; epwj;ijj;

JzpjYk;> me;epwk; fpilj;jy; njhlu;ghd fUJNfhs;fis Kd;itj;jYk;.

² nrr;rp tl;lj;jl;L mkpo;e;Js;s epiyf;Fj;J cauj;ij msj;jYk; mjd;

%yk; ePupd; fyq;fy; jd;ikiaj; JzpjYk;.

² fyq;fpa ePu;khjpupnahd;wpy; cs;s jpz;kg; nghUs;fs; KOtijAk;

tbj;njLj;jy;.

² ePu;khjpupnahd;wpy; cs;s jpz;kg; nghUs;fspd; cyu;epiwiar; rupahf

epWj;jy;.

² ePu;khjpupnahd;wpy; cs;s nkhj;j jpz;kg; nghUspd; msit (TSS) ppm
,y; msj;jy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

(a) ntg;gepiyia msj;jy;.

² ntg;gkhdp

² fopTePu; Nrfupf;fg;gl;l ghj;jpuk;

² Rj;jkhd ePu; epug;gg;gl;l ghj;jpuk; (gupNrhjidia elj;Jk; jpdj;Jf;F

Ke;jpa jpdj;jpy; ghj;jpuq;fspy; Fiwe;jgl;rk; 50cm cauj;Jf;F ePu;

Nrfupj;J itj;Jf;nfhs;f.)

(b) epwj;ijr; Nrhjpj;jy;

² nrr;rp tl;lj;jl;L (Secchi Disc)
² Forel - Ule epw msTj;jpl;lk;

(c) fyq;fy; jd;ikiar; Nrhjpj;jy;

² kPw;wu;f;Nfhy; my;yJ Moj;ij msg;gjw;Nfw;w msf;Fk; ehlh

² nrr;rp tl;lj;jl;L Secchi Disc
(d) nkhj;jj; jpz;kg; nghUs;fspd; msitj; Jzpjy;

² njhq;fy;epiyj; Jzpf;iffslq;fpa ePu; khjpup

² cyu;j;Jk; fdyLg;G (Drying Oven)
² ,yj;jpudpay; juhR my;yJ ,urhadj; juhR

² 100 ml msf;FQ; rhb

² Gdy;

² tbjhs; (GdYf;Fg; nghUj;jkhd)

² ngj;jpupf;fpz;zKk; %bAk;

² cyu;j;jp (Desiccator)
² 250 ml Kfit

² fz;zhbf; Nfhy;

² $k;Gf; FLit

² fha;r;rptbj;j ePu; mlq;fpa fOT Nghj;jy;
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² ,Lf;fp

² Jspg;ghd; (Dropper)

Kiw :

    ntg;gepiyia msj;jy;

 ngwg;gl;l fopTePu; khjpupapdJk;> Rj;jkhd ePu; khjpupapdJk; Nkw;gug;G> Nkw;gug;gpypUe;J
5cm kw;Wk; 10cm Mfpa %d;W Mo kl;lq;fspy; ntg;gepiyia mse;J ngWf.

 Nkw;gb ePupdJ Mo kl;lq;fspd; ntg;gepiyfis> ehspd; %d;W re;ju;g;gq;fspy;
mse;J ngWf. (thrpg;Gf;fs; K.g. 7.30> K.g. 11.30> gp.g. 1.30 Mfpa Neuq;fspy;
ngWtJ nghUj;jkhdJ)

 ngw;w mtjhdpg;Gf;fis gpd;tUk; ml;ltizapy; Fwpj;Jf; nfhs;f.
Mok;     fopTePu; Rj;jkhd ePu;

K.g. 7.30 K.g 11.30 gp.g. 1.30 K.g. 7.30 K.g 11.30 gp.g. 1.30
Nkw;gug;gpy;
5 cm
10 cm

 ePu; khjpupfspuz;bdJk; Nkw;gug;G ntg;gepiy Neuj;Jf;Nfw;g NtWgLk; tpjj;ij
tiughf;Ff.

ntg;gepiy

Neuk; (h)

b. epwj;ijr; Nrhjpj;jy;

 nrr;rp tl;lj;jl;il ePupDs; nkJthf mkpo;j;Jf.

 mJ ghu;itapypUe;J ePq;fpa gpd;du; kPz;Lk; kpf nkJthf Nky;Nehf;fp cau;j;Jf.

 mJ fl;GydhFk; jUzj;jpy; me;jl;L fhl;rpaspf;Fk; epwj;ij Forel - Ule epw
msTj;jpl;lj;jpd; ,yf;fj;Jld; xg;gpl;L ,yf;fj;ij Fwpj;Jf; nfhs;f.

ePupDs; mkpo;e;Js;s nrr;rp jl;bd; epwk; Forel - Ule epw msTj;jpl;lk;

(0C)
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c. fyq;fw; jd;ikiar; Nrhjpj;jy;

 nrr;rp tl;lj;jl;il ePupDs; nkJthf mkpo;j;Jf.

 mJ ghu;itapypUe;J ePq;Fk; jWthapy; Moj;ijf; (L
1
) Fwpj;Jf;nfhs;f.

 mjid nkJthf Nky;Nehf;fp cau;j;Jk; NghJ fl;GydhFk; jUzj;jpy; Moj;ijj;
(L

2
) Fwpj;Jf;nfhs;f.

tl;lj;jl;il ePupDs; mkpo;j;Jk; tpjKk; Moj;ijg; (L) gjpTnra;Ak; tpjKk;

 ,uz;L thrpg;Gf;fSf;Fk; ,ilapyhd ruhrupg; ngWkhdj;ijf; fzpf;Ff.

 ,t;thwhf Vwj;jho %d;W ,lq;fspy; thrpg;Gf;fisg; ngWf.

d. nkhj;j jpz;kepiyf; $Wfspd; msitj; Jzpjy;

 fdyLg;gpy; cyu;j;jpa tbjhspdJk; ngj;jpupf; fpz;zj;jpdJk; epiwia (W
1
) xNu

jlitapy; mse;J nfhs;f.

 250 ml Kfitapy; 100ml ,w;F $Ljyhf fyq;fy; ePu; khjpupia (fopTePu; khjpupia)
,Lf.

 $k;Gf;FLit kPJ Gdiy itj;J epiw msf;fg;gl;l tbjhis Gdypd; kPJ
itf;Ff. (tbg;gjw;fhf> tbjhis ehd;fhf kbj;J> fPNo glj;jpy; fhl;bAs;sthW>
tl;lf;$k;G Nghd;W jahupj;J GdypDs; epWj;Jf.)

Gdypy; ,Ltjw;fhf tbjhis kbf;Fk; tpjk;

 (250 ml Kfitapy; ePu; khjpupapy;) mbapy; kz;b gbe;jpUf;f ,lKz;lhifahy;>
100 ml cgkhjpupiag; ngwKd;du;> fz;zhbf; Nfhypdhy; ed;F fyf;Ff.

 mjpypUe;J 100 ml cgkhjpupiag; 100 ml msf;FQ; rhbnahd;wpdhy; mse;J ngWf.
(100 ml milahsj;jpw;Fr; rpy kpy;yp kPw;wu;fs; fPohf mikAkhW ePiu epug;gp>
gpd;du; 100 ml kl;lk; tiuapYk; fz;kl;lj;jpy; mtjhdpj;J Jspj;Jspahf ePiur;
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Nru;f;Ff. ,q;F ePu;g; gpiwAUtpd; fPo; tpspk;Gf;F NeNu cs;s FwpaPl;Lf;Fupa
fdtsitr; rupahd fdtsthf thrpj;Jg; ngwy; Ntz;Lk;)

 msf;FQ; rhbapy; cs;s ePu; khjpupia tbj;J njhq;fy; epiyj;Jzpf;iffis>
tbjhspd; kPJ Nrfupj;Jf; nfhs;f. (msf;FQ; rhbapy; mse;J ngw;w cg khjpupapy;
cs;s xl;Lnkhj;j jpz;kg; nghUs;fspd; jpzpit mse;jwptJ mtrpakhifahy;>
fOtw; Nghj;jypdhw; fOtp> mjpy; Njq;fpAs;s Jzpf;iffs; midj;ijAk; tbjhspd;
kPJ ,l;L tbj;njLf;Ff.

 1050C tiu ntg;gNkWkhW fdyLg;igj; njhopw;glr; nra;f.

 njhq;fy; epiyj;Jzpf;iffs; ntspNawhjthW tbjhisg; Gdypy; ,Ue;J
mg;Gwg;gLj;jp> ngj;jpupf; fpz;zj;jpy; itj;J 1050C tiu ntg;gNkwpAs;s
fdyLg;gpDs; itf;Ff. (ngj;jpupf; fpz;zj;ijj; jpwe;J itf;Ff.)

 khwh epiw fpilf;Fk;tiu cyu;j;jpf; nfhs;f.

 cyu;j;jpa gpd;du; epiwia msf;f Kd;du;> cyu;j;jpapDs; ,l;L itf;Ff.

 ngw;w thrpg;Gf;fisg; gpd;tUk; ml;ltizapy; Fwpj;Jf; nfhs;f.

ePu;f;fdtsT Vml

fdyLg;gpy; cyu;j;jpa tbjhs; + %bAld; ngj;jpupf;fpz;zj;jpd; epiwW
1
mg

khwhepiw fpilf;Fk; tiu cyu;j;jpa njhq;fy;epiyj; Jzpf;iffs;

mlq;fpa tbjhs; + %bAld; ngj;jpupf; fpz;zj;jpd; epiw W
2
 mg

 nkhj;j jpz;kg; nghUspd; msitf; (TSS) fzpj;jy;

-12 1W W 100
TSS= mgl (ppm)

V

 

 xU yPw;wupy; mlq;fpAs;s jpz;kg; nghUs;fspd; msT kpy;yp fpuhk;fspd;
fzpj;njLf;fg;gLkhapd; mJ ppm (parts per million) vdf; fpilf;Fk;.

tpNrl mk;rq;fs; :

a. ntg;gepiyia msf;Fk; NghJ

 Nkw;gug;G ntg;gepiy thrpg ;igg; ngWk;NghJ ntg;gkhdpf;Fkpo ; ePupy;
mkpoj;jpUf;fNtz;ba cau; msT rpy ntg;gkhdpfspy; Fwpf;fg;gl;bUf;Fkhjyhy;
mJ Fwpj;Jf; ftdQ;nrYj;Jf.

 ngw;w thrpg;Gf;fisf; nfhz;L> ntt;NtW Mokl;lq;fspy; ntg;gepiy NtWghl;ilAk;>
Neuj;Jf;F mika Nkw;gug;G ePu;kl;lj;jpd; ntg;gepiy NtWgLk; tpjj;ijAk;> fopT
ePupdJk; J}aePupdJk; ntg;gepiyfs; NtWgLtjpy; nry;thf;Fr; nrYj;jj;jf;f
fhuzq;fisAk; fye;JiuahLf.

b. epwj;ijr; Nrhjpf;Fk;NghJk; fyq;fy; jd;ikiar; Nrhjpf;Fk; NghJk;

 nraw;ghl;il elj;Jk; ,lk;> ghlrhiyf;F ntspNa mike;j Xu; ,lkhf ,Uf;ff;
$Lkhjyhy;> Ra ghJfhg;G cWjpg;gLj;jg;gLk; tifapy; ele;Jnfhs;Sjy; Ntz;Lk;.

 thrpg;Gf;fisg; ngWtjw;fhf xU NghjpYk; ePupDs; ,wq;FjyhfhJ.

 fyq;fw; jd;ikia msg;gjw;Fupa ,lj;jpy; ePu; fyq;fhjthW thrpg;Gf;fisg; ngw
Ntz;Lk;.

 thrpg;G ngWtjw;fhf ePu; gha;e;J nry;Yk; ,lq;fisj; njupTnra;a Ntz;lhk;.
(mt;thwhd ,lq;fspy; epiyf;Fj;J cauj;ijr; rupahf msg;gJ rpukkhdJ)



76

caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

d. nkhj;j jpz;kg; nghUs;fspd; msitj; JzpAk;NghJ

 njhq;fy;epiyj; Jzpf;iffs; njspthfj; njupaj;jf;f jw;$WfisNa khjpupfshfg;
gad;gLj;Jf.

 khjpupapy; mlq;fpAs;s njhq;fy;epiyj; Jzpf;iffspd; msTf;Nfw;g> tbtjw;Fr;
nrythFk; Neu msT NtWgl ,lKz;L.

 njhq;fy;epiyj; Jzpf;iffs; cs;s tbjhisg; ngj;jpupf; fpz;zj;jpy; itj;J>
cyj;Jtjw;fhf %b jpwe;j epiyapy; ,Uf;ifapNyNa fdyLg;gpy; ,Lf.

 ePiu ePf;Ftjw;fhf fdyLg;igj; njhopw;glr; nra;f. 1050C apy; khwhepiw fpilf;Fk;
tiu cyu;j;Jf.

 epiwia msf;Fk; vy;yhr; re;ju;g;gq;fspYk;> cyu;j;jpapy; ,l;L MwtpLf.
cyu;j;jpapypUe;J ntspNa vLj;J> epiwia msf;Fk; xt;nthU re;ju;g;gj;jpYk;
ngj;jpupf; fpz;zj;jpid %bapdhy; %Lf.

 ,yj;jpudpay; juhir RoYk; kpd;tprpwpapd; fPo; itj;J msf;Fk;NghJ jtwhd
thrpg;Gf;fs; fpilf;f ,lKz;L. vdNt mJ Fwpj;Jf; ftdQ; nrYj;Jf.

 tbj;jy;> cyu;j;Jjy;> epiwia msj;jy; Mfpatw;iw elj;Jk; ve;jnthU
re;ju;g;gj;jpYk; njhq;fy; epiyj; Jzpf;iffs; ntspNawhjpUg;gij cWjp nra;J
nfhs;f.
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nray;Kiw 28
,urhadr; rhuhkhwpfs; kw;Wk; capu;r; rhuhkhwpfs; %yk; ePu;khjpupnahd;wpd; juj;ijr;

 Nrhjpj;jy;

Nju;r;rpkl;lk; 11.1 : ePupd;> ngsjPf> ,urhad> ngsjpf ,ay;Gfis tptupg;ghu;.

ghlNtisfs; : 0 3

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

² pH khdpiaAk; EC khdpiaAk; rupahf msitj; jpUj;jQ; nra;jy;.

² kpd;tha;fisr; rupahff; ifahsy; (fOTk; NghJk;> msitj; jpUj;jQ;

nra;Ak; NghJk;> thrpg;Gf;fisg; ngw;w gpd;dUk;)

² pH khdpiag; gad;gLj;jp ePu;khjpupnahd;wpd; pH ngWkhdj;ij mstply;.

² DOkhdpiag; gad;gLj;jp ePu;khjpupnahd;wpd; DOnghWkhdj;ij mstply;.

² kpd;flj;jp khdpiag; gad;gLj;jp ePu;khjpupnahd;wpd; kpd;flj;Jk; Kiwia

msj;jy;.

² ntt;NtW rhuh khwpfSf;fhf rhupahdthW ePu; khjpupfisg; ngWjy;.

² jhq;fw; fiury;fisAk;> epakf; fiury;fisAk; rupahfg; gad;gLj;Jjy;.

² cyu;ntg;g Kiwapd; fPo; Nrhjidf; Foha;fisAk; FohapfisAk;

fpUkpaopj;jy;.

² <untg;g Kiwapd; fPo; mKf;ftLg;gpd; %yk; fiuriyf; fpUkpaopj;jy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

a. pH ia msj;jy;

² ePu; khjpupnahd;W

² pH khdp

² fha;r;rptbj;j ePu; mlq;fpAs;s fOtw; Nghj;jy;

² nkd; jpRj;jhs;fs; (Soft Tissue) rpy (Kfe;Jilf;Fk; tif)

² 100 mlKfit

b. D O ia msj;jy;

² ePu;khjpup

² D O khdp

² fha;r;rptbj;j ePu; mlq;fpAs;s fOtw; Nghj;jy;

² nkd; jpRj; jhs;fs; (Soft Tissue)
² ,Wf;fkhf %lj;jf;f milg;ghDld; $ba Rj;jkhd fz;zhbg; Nghj;jy;

(fiue;j epiy xl;rprd;khdpapd; Mapia (Probe) cs;Ns ,lj;jf;f

msTila Nghj;jy;)

² kPw;wu;f;Nfhy; (ePu;kl;lq;fspd; Moj;ij mstpl Vw;w)

c. EC  ia msj;jy;

² kpd;flj;jhW khdp

² ePu;khjpup

² epakf; fiury; (Standard solution)
² mad;fs; ePf;fg;gl;l ePu; /fha;r;rptbj;j ePu; mlq;fpAs;s fOtw; Nghj;jy;

² nkd; jpRj; jhs;fs; (Soft Tissue)
² Rj;jkhd cyu;e;j rpwpa Kfitfs; - 3
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d. Nfhyp/Nghk; (Coliform) mDkhdpg;Gr; Nrhjid

² 50 ml fdtsTs;s %bAld; $ba Macarthy Bottle my;yJ Universal
Bottle - 5

² fpUkpaopf;fg;gl;l Nrhjidf; Foha;fs; - 13

² mKf;ftLg;G (Pressure cooker)
² lu;`k; Foha;fs; Durham’s tube - 15
² gQ;R milg;ghd;

² fpUkpaopf;fg;gl;l Fohap

² Kfit

² juhR (,urhad my;yJ ,yj;jpudpay;)

² Nrhjidf;Foha;j; jhq;fp (Test tube holders)
² Macconkey broth (,jidj; J}s; tbtpy; ngwyhk;)
² fpUkpaopf;fg;gl;l fha;r;rptbj;j ePu;

Kiw :

a. pH ,id msj;jy;

 pH khdpapd; kpd;thiaf; fha;r;rptbj;j ePu; mlq;fpAs;s fOT Nghj;jypdhy; ePiuf;
nrYj;jp ,uz;L jlitfs; myRf (Rinse). (pH  msf;fKd;dh; pHkhdpia rupahf
msitj; jpUj;jk; nra;Jf;nfhs;sf.

fOT Nghj;jypdhy; ePiur; nrYj;jpf; fOTk; (Rinse) tpjk;

 nkd; jpRj;jhspdhy; kpd;thapd; <uypg;ig xw;wp ePf;Ff.

 pH mstpl Ntz;ba ePu;khjpupapd; rpwpjsit gad;gLj;jp kpd;thiaf; fOTf.

 100 ml Kfitapy;> pH mstpl Ntz;ba ePu;khjpupapd; 50 ml ia ,l;L kpd;thia
mjDs; mkpo;j;Jf.

 thrpg;G cWjpngWk; tiuapy; kpd;thia mkpo;j;jpitj;J thrpg;igg; ngWf.

 ,t;thwhf> mNjkhjpupapypUe;J NkYk; ,uz;L cg khjpupfisg; ngw;W pH I
mse;Jnfhs;f.

 %d;W thrpg;Gf;fspdJk; ruhrupg; ngWkhdj;ijg; ngWf. (ngwg;gl;l thrpg;Gf;fSf;F
,ilapyhd tpj;jpahrk; 0.2 ,w;F Nkw;gl;ljhapd;> mt;thrpg;Gf;fspy; tO Vw;gl;bUf;f
,lKz;L)

 thrpg;Gf;fisg; ngw;w gpd;du;> cgfuzj;jpd; njhopw;ghl;il epWj;jp (off nra;J)
Jilj;J kpd;thapd; %bia (cap) ,l;L cupa ,lj;jpy; fsQ;rpag;gLj;Jf.
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 ngw;w mtjhdpg;Gf;fisg; gpd;tUkhwhd ml;ltizapy; Fwpj;Jf;nfhs;f.

pH ngWkhdk;

khjpup - 1

khjpup - 2

khjpup - 3

+ +
pH =

3

khjpup 1  khjpup 2 khjpup 3
 ngWkhdk;

b) DO ,id msj;jy;

 fz;zhbg; Nghj;jiyf; fha;r;rptbj;j ePupdhy; fOtpr; Rj;jQ; nra;f.

 DO ,id msg;gjw;Fupa ePu;KjypypUe;J Njitahd kl;lq;fspypUe;J ePu; khjpupfisg;
ngWf. (Nkw;gug;G> Nkw;gug;gpypUe;J 10 nrd;up kPw;wu; Moj;jpy;> ePu; Kjypd; mbg;gFjpf;F
mUNf Mfpa kl;lq;fspypUe;J)

 khjpupfisg; ngWk;NghJ Fwpj;j kl;lj;jpy; Nghj;jiy KOikahf ePupdhy; epug;gp
me;j kl;lj;jpy; ,Uf;Fk; epiyapNyNa milg;ghdpdhy; Nghj;jiy %ba gpd;
ntspNa vLf;f.

 fiue;jepiy xl;rprd;khdpapd; Mapia (Probe) fha;r;rptbj;j ePupdhy; ed;F fOtp>
(Rinse) nkd; jpRj;jhspdhy; (Soft tissue) xw;wp <uj;ij ePf;Ff.

 fiue;jepiy xl;rprd;khdpiaj; njhopw;glr;nra;J (On nra;J) ePu;khjpup mlq;fpAs;s
fz;zhbg; Nghj;jypd; milg;ghid mg;Gwg;gLj;jp> ePu; fyf;fg;glhjthW mjDs;
fiue;j epiy xl;rprd;khdpapd; Mapiag; (Probe) GFj;Jf.

 fiue;jepiy xl;rprd;khdpapd; Read button (mstPl;il thrpj;jy;) vDk; Mspia
mOj;jp> fiue;jepiy xl;rprdpd; mstPL cWjpngWk; tiuapy; (fiue;jepiy
xl;rprd;khdpapd; MapapdJ Rl;b kpd;Fkpopd; xsp khwhj epiyia milAk;
tiuapy;) nghWj;jpUe;J> Fwpj;j thrpg;igg; ngWf.

 mstPl;ilg; ngw;w gpd;du;> kPz;Lk; Mapia ntspNa vLj;J fha;r;rptbj;j ePupdhy;
fOtp> cyu;j;jp> fiue;jepiy xl;rprd;khdpapd; njhopw;ghl;il epWj;Jf. (Off nra;f)

c) EC ngWkhdj;ij msj;jy;

kpd;flj;jhWkhdpia msitj; jpUj;jQ; nra;jy; (juq;fzpj;jy;) (Calibrate)

 ,uz;L Kfitfspy; epakf; fiury;fis epug;gpf;nfhs;f. (kpd; thia mkpo;j;Jtjw;Fg;

NghJkhd msTf;F khj;jpuk; fiuriy epug;gpf;nfhs;f.)

 khdpiaj; njhopw;glr; nra;f. (On nra;f.)

 kpd;thapy; milahskplg;gl;Ls;s ,lj;jpypUe;J fPohf ePiur; nrYj;jp (Rinse)
kpd;thiaf; fOtp nkd; jpRj;jhspdhy; <uypg;ig xw;wp ePf;fpf; nfhs;f. (,jw;fhf
mad;fs; ePf;fg;gl;l (DI) ePiu / fha;r;rp tbj;j ePiuf; nfhz;l fOT Nghj;jiyg;
gad;gLj;Jf.)

 epakf; fiury; ,lg;gl;l KjyhtJ Kfitapy; kpd;thia ,l;L mkpo;j;jp ,uz;L
nrf;fd;fspy; ntspNa vLf;Ff.

 ,uz;lhtJ KfitapDs;NsAk; kpd;thia mkpo;j;jp nkJthf mirj;Jf; fiuriyf;
fyf;Ff.
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 khdpap fhl;lg;gLk; thrpg;G> epakf;fiurypd; ngWkhdj;Jf;Fr; rkkhdjhff;
fhzg;glhj tplj;J> Fwpj;j ngWkhdk; fpilf;FkhW cgfuzj;ijr; nrg;gQ;
nra;f.

 cgfuzj;ijr; nrg;gQ;nra;Ak; tpjkhdJ> cgfuztiff;F (Model) mika
NtWglf;$Lkhjyhy;> mJ njhlu;ghf cw;gj;jpahsupd; mwpTWj;jy;fisg; gpd;gw;Wf.

 gad;gLj;jpa epakf; fiury; kPz;Lk; gad;gLj;jg;gLtjpy;iyahifahy; mjid
ntspNaw;Wf.

EC ia msj;jy;

 kpd;thia> mad;fs; ePf;fg;gl;l (DI) / fha;r;rp tbj;j ePupdhy; fOtp <uypg;ig xw;wp

ePf;Ff.

 Rj;jkhd cyu;thd xU Kfitapy; kpd;flj;jhW msg;gjw;Fupa ePu; khjpupapd; 50 ml
,id ,l;Lf; nfhs;f.

 ePu;khjpupapDs; kpd;thia ,l;L rpwpJ fyf;Ff.

 thrpg;G cWjpaile;j gpd;du;> fpilf;Fk; ngWkhdj;ijf; Fwpj;Jf; nfhs;f.

 ,t;thwhf NkYk; ,uz;L (my;yJ %d;W) thrpg;Gf;fisg; ngWf.

 cgfuzj;jpd; njhopw;ghl;il epWj;jp (Off nra;J) kpd;thiaAk; cgfuzj;ijAk;
ed;F fOtp> cupa ,lj;jpy; itf;f.

 thrpg;Gf;fisg; ngw;W Kbj;j gpd;du;> cgfuzj;jpd; njhopw;ghl;il epWj;jp> Jilj;J>
kpd;thapd; %bia (Cap) ,l;L> cupa ,lj;jpy; itf;Ff.

 ngw;w mtjhdpg;Gf;fisg; gpd;tUkhwhd ml;ltizapy; Fwpj;Jf; nfhs;f.

EC ngWkhdk; Sm-1

khjpup - 1

khjpup - 2

khjpup - 3

+ +
EC =

3

khjpup 1  khjpup 2 khjpup 3
 ngWkhdk;

Nfhyp/Nghk; mDkhdpg;Gr; Nrhjid

Macconkey broth fiuriyj;; jahupj;jy;

 Single strength fiury; jahupg;gjw;fhf> Macconkey broth nghjpapy; Fwpf;fg;gl;Ls;s
msit  epWj;njLj;J> Fwpf;;fg;gl;Ls;s msT fha;r;rptbj;j ePu;f; fdtsit ,l;L

fiuj;Jf;nfhs;f.

 Double strength  fiury; jahupg;gjw;fhf Macconkey broth nghjpapy; Fwpf;fg;gl;Ls;s
mstpd; ,Uklq;if epWj;njLj;J nghjpapy; Fwpf;fg;gl;Ls;sthW fha;r;rp tbj;j

ePu;f; fdtstpy; fiuj;Jf;nfhs;f.

 Macconkey brothfpilf;fhj re;jug;gq;fspy; gpd;tUkhW fiuriyj; jahupj;Jf;nfhs;syhk;.

 ngj;Njhd; 20g,  ,yw;NwhR 10g" gapy;Nrhy;l; (Bile salt) 5g" epA+w;wy; nul; my;yJ

GNuhNkhf; fpupNrhy; Cjh 0'01g > Nrhbak;FNshiul;L 5g" msj;njLj;J rw;Wr;Rlhd

fha;r;rp tbj;j ePu; mlq;fpAs;s KfitapDs; ,l;L fdtsT 1000ml MFkhW

fha;r;rp tbj;j ePu; ,l;L fyf;fpf;nfhs;f. ,J Macconkey broth  Double strength
fiuryhFk; ,f;fiurypd; 500ml ,id Ntwhf;fp ngau;Rl;b (Label) ,l;Lf;nfhs;f.

FLitapy; kPjpahf cs;s 500ml cld; fdtsT 1000ml
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MFkhW fha;r;rptbj;j ePu ; Nru;j;J Macconkey broth Single strength fiuriyj;

jahupj;Jf;nfh;sf. mjw;F ngah;Rl;b (Label) ,Lf.

 Fohapapd; JidAld; Macconkey broth  Double strength fiury; 10 ml tPjk; Rj;jkhdMacarthymy;yJ Universal Nghj;jy;fspy; my;yJ nky;ypa caukhd Nrhjidf; Foha;fs;

Ie;jpDs; ,l;Lf;nfhs;f.

 Fohapapd; JizAld;> Macconkey broth Single strength fiuriy 10 ml tPjk; Rj;jkhdMacarthymy;yJ Universal Nghj;jy;fspy; my;yJ nky;ypa caukhd Nrhjidf; Foha;fs;

gj;jpDs; ,l;Lf;nfhs;f.

 mg;Nghj;jy;fspDs; /  Nrhjid Foha;fspDs;. xt;nthU Nlu;̀ hk; Foha;fis jiyf;fPohf

mikAkhW ,Lf. (Nlu;`hk; FohapDs; tsp GfhjthW mtw;iwg; GFj;j Ntz;Lk;>

,jw;fhf Fohia GFj;jpa gpd; Nghj;jypid / Nrhjidf; Fohapd; thia %b jiyf;fPohf

,Uf;FkhW %bapdhy; / gQ;R milg;ghdpdhy; %b ,yf;fkpl;Lf; nfhs;f.

Nlu;`k; Foha;fs; jiyfPohf ,lg;gl;Ls;s tpjk;

 ,t;thwhfj; jahu;gLj;jpa vy;yhg; Nghj;jy;fisAk; / Nrhjidf; Foha;fisAk;
mKf;ftLfyidg; gad;gLj;jp fpUkpaopj;Jf;nfhs;f. ( 15,wj;jy;  mKf;fj;jpYk;

21oC ntg;gepiyapYk; 20 epkplk; fpUkpaopj;Jf;nfhs;f)

 fpUkpaopf;Fk;NghJ Macarthy Nghj;jy;fs; / Universal Nghj;jy;fspd; %bfis ,Wf;fkpd;wp
%Ljy; Ntz;Lk;. (,jw;fhf %b ,WFkhW jpUfpa gpd;du; kPz;Lk; xU jlit %biaj;
jpwf;Fk; gf;fkhfj; jpUFf.)

 fpUkpaopj;j gpd;du; Nghj;jy;fisAk; Foha;fisAk; Fsputpl;Lf; nfhs;f. Macarthy
Nghj;jy;fspd; / Universal Nghj;jy;fspd; %bia ,Wf;fkhf %Lf.

fopT ePu; khjpupfs; jahupj;Jf;nfhs;sy;

 fpUkpaopf;fg;gl;l Foha; xd;wpd; %yk;> fpUkpaopj;Jj; jahupj;j Macconkey
broth fiurYld; gpd;tUk; glj;jpYs;sthW> fopTePu; khjpupfSld; ePu;
khjpupfisr; Nrh;f;Ff.

fopTePu; khjpupfis Macconkey broth fiury; mlq;fpAs;s Nrhjidf; Foha;fspy;

epug;Gk; tPjk;
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 %bapdhy; / milg;ghdpdhy; %b 37oC ntg;gepiyapy; (miw ntg;gepiyapy;) 24 kzp

Neuk; itj;jpUf;f.

 24kzp Neuj;jpd; gpd;dhu;> Nlu;`hk; FohapDs; thA Nru;e;j;Js;sjh /mkpyk; cw;gj;jpahfp

cs;sjh (fiury;fspd; epwkhw;wj;ij mtjhdpf;Ff) ,y;iyNay; NkYk; 24kzp Neuk;

itj;J mthjdpf;Ff. mt;thwhf thA Nrutpy;iynadpd; my;yJ epwkhw;wk;

mtjhdpf;fg;gltpy;iynadpd; fopTePu; khjpupapy; NfhypNghk; gw;wPupah mlq;fp cs;sJ

vd mDkhdpf;fyhk;.

tpNrl tplaq;fs;:

pH, DO, EC Mfpatw;iw msf;Fk;NghJ

 kpd;tha;fspy; <uypg;ig xw;wpnaLf;Fk; re;ju;g;gq;fspy; mjid nkd; jpRj;jhspdhy;
nkJthfr; nra;f.

 kpd;thapd; thrpg;igg; ngWk; Kidiaf; ifahy; gpbg;gijj; jtpu;f;Ff.

 kpd;thiaf; fOTk;NghJ> jhq;fw; fiury; kpd;thapDs; GfhJ ghu;j;Jf;nfhs;f.

 kpd; thia itg;gjw;fhf> vg;NghJk; mjw;nfd Maj;jQ; nra;ag;gl;Ls;s ,lj;ij
my;yJ cgfuzj;ijg; gad;Lj;Jf.

 kpd;thiaf; fiurypDs; mkpo;j;Jk;NghJ milahskplg;gl;Ls;s Fwpj;j Mok;
tiuapy; mkpo;j;JtJ Fwpj;Jf; ftdQ;nrYj;Jf.

 thrpg;Gfs; cWjpngw;w gpd;du; thrpg;Gf;fisf; Fwpj;Jf;nfhz;l clNdNa kpd;thiaf;
fiurypypUe;J ntspNa vLf;Ff. ( Njitapd;wp mjpf Neuk; kpd;thia mkpo;j;jp
itg;gijj; jtpu;f;Ff)

 msitj; jpUj;jk; nra;Ak;NghJk; thrpg;Gf;fisg; ngWk;NghJk; cgfuz
cw;gj;jpahsuhy; jug;gl;Ls;s mwpTWj;jy;fisg; gpd;gw;Wf.

 khjpupfspd; DO thrpg;Gf;fisg; ngWk;NghJk; Nghj;jypd; milg;ghid mg;Gwg;gLj;jpa
clNdNa thrpg;Gf;fisg; ngWf.

 DO ,id msg;gjw;fhf khjpupfisg; ngWk;NghJ Nghj;jypy; cs;s tspahdJ>
ePu;Kjypy; cs;s ePUld; fyg;gjhy; tOf;fs; Vw;gLtijj; jtpu;j;Jf; nfhs;tjw;fhfg;
gpd;tUk; gbKiwfisf; ifahs;f.

 ePu;Kjypd; Nkw;gug;Gg; gilapypUe;J khjpupiag; ngWk;NghJ Nghj;jypd; milg;ghidj;
jpwe;J Nghj;jypy; cs;s tspia Kw;whf ntspNawr;nra;J> Vwj;jho xU epkplj;jpd;
gpd;du; %bapdhy; ed;F %b khjpupiag; ngWf.

 ePu;Kjypd; jho; kl;lq;fspy; khjpupiag; ngWk;NghJ Nghj;jypYs;s tspia Nkw;gug;Gg;
gilapNyNa ntspNaw;wp> Fwpj;j kl;lk; tiuapy; Nghj;jiyf; nfhz;L nrd;W
mk;kl;lj;jpNyNa rpwpJ mq;Fkpq;Fkhf mirj;J> gpd;du; %bapdhy; ed;F %b>
Nghj;jiy ntspNa vLf;Ff.

 khjpupfspy; tspf;Fkpopfs; fhzg;gLkhapd; ngWk; thrpg;Gf;fspy;; tO Vw;gl
,lKz;lhifahy;> mJ njhlu;ghf tpNrl ftdQ; nrYj;Jf.

 ePu; khjpupfisg; ngWk;NghJ Ml;fspd; ghJfhg;Gf; Fwpj;J tpNrl ftdQ; nrYj;Jf.

 kpd;flj;jhw;Wkhdpiaj; juq;fzpg;Gr; nra;tjw;Fupa epakf; fiury;fisf;
fsQ;rpag;gLj;Jtjw;fhf> FspNuw;wpiag; gad;gLj;Jjy; Ntz;Lk;. xu; Mz;L fhyj;jpd;
gpd;duhapd; Gjpa fiury; gad;gLj;jg;gl Ntz;Lk;.
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Nfhyp/Nghk; mDkhdpg;Gr; Nrhjidapd;NghJ

 mKf;ftLfyidg; gad;gLj;Jtjhapd; mjd; cs;Ns mKf;fk; ePq;Fk; tiuapy;
mjidj; jpwg;gijj; jtpu;j;Jf;nfhs;f.

 mKf;ftLfyidj; njhopw;glr;nra;a Kd;du;> mjidf; ifahs;tJ njhlu;ghf
cw;gj;jpnra;j epWtdj;jpdhy; jug;gl;Ls;s mwpTWj;jy;fisg; gpd;gw;Wf.

 mKf;ftLfydpDs;> fpUkpaopg;Gf;fhf Macarthy Nghj;jy; my;yJ Universal
Nghj;jy;fis ,Lk;NghJ mtw;wpd; %bfis ,Wf;fkhf %LjyhfhJ. (%bfs;
,Wf;fkhf %bg;gl;bUg;gpd; Nghj;jypDs; mKf;fk; mjpfupg;gjhy; Nghj;jy; ntbf;f
,lKz;L)
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nray;Kiw 29
 gbfhuk;> #upaxsp Mfpatw;iwg; gad;gLj;jp fopTePh; khjpnahd;wpidr; Rj;jpfupj;jy; .

Nju;r;rpkl;lk; 11.2 : eP;upd; juk; gw;wpa fUj;Jf;fisr; rku;g;gpj;J juj;ij mjpfupg;gjw;fhd

 eltbf;iffisg; gpNuupg;ghu;.

ghlNtisfs; : 0 4

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

² ,urhadg;nghUs;fisf; fyf;Fk; tpjpKiwfisf; fzpj;jYk;

gad;gLj;jYk;.

² fopTePu; khjpnahd;wpidr; Rj;jpfupg;gjw;fhf> ngsjpfg; gupfupg;G Kiwfisf;

ifahSjy;.

² fopTePu; khjpnahd;wpidr; Rj;jpfupg;gjw;fhf ,urhadg; gupfupg;ig elhj;Jjy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

,urhadg; nghUs;fs;

² gbfhuk; - Al
2
(SO

4
)

3

² fy;rpak; Ig;Nghf;FNshiul;Lf; fiury; (ntspw;We;J}s; fiury;) - Ca(OCl)
2

Vida cgfuzq;fSk; nghUs;fSk;

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;ij 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;

Kiw :

 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  ePUf;F J}shf;fg;gl;l gbfhuk; 10 mg vDk; tpfpjj;jpy; 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;zhb Nghj;jypy; ,l;L %b> #upa xspapy; 4- 5 kzp Neuk;
itf;Ff.

tpNrl mk;rq;fs; :

 ePupy; mlq;fpAs;s njhq;fy;epiyj; Jzpf;iffspd; msitg; nghWj;J. mjpy;
,lNtz;ba gbfhuj;jpd; msT 5 mg l-1 - 85 mg l-1 tiuapy; NtWglyhk;.
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 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.

 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
Vwe;jho 30 epkpl Neuk; tspAld; njhlh;GWkhW jpwe;J itj;jy; Ntz;Lk;.
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nray;Kiw 30
ikaePf;fg; gk;gpapd; ghfq;fis ,dq;fhZk; njhopw;ghl;il mtjhdpj;jYk;

ghfq;fis xUq;FNru;j;jYk;

Nju;r;rpkl;lk; 12.1 : ghuk;ghpakhd kw;Wk; etpd ePUah;j;jy; Kiwfis tptupg;ghu;.

ghlNtisfs; : 0 2

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

² ikaePf;fg; gk;gpnahd;wpd; ghfq;fisr; rupahf xUq;F Nru;j;jy;

² ikaePf;fg; gk;gpnahd;wpidr; rupahf ,lg;gLj;Jjy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² ikaePf;fg; gk;gp

² mg;gk;gpf;Fg; nghUj;jkhd Foha;fSk; tisTf; $WfSk;

² nghUj;jkhd mbthy;T

Kiw

² gk;gpapd; gpd;tUk; ghfq;fis ,dq; fhz;f.

² ,izg;gpWf;fp (Packing)
² jz;L (Shaft)
² jz;Lg;G+z; (Shaft sleeve)
² fhw;Wj; jl;il (Vane)
² ciw  (Casing)
² js;spapd; fz; (Eye of impeller)
² js;sp (Impeller)

²   gk;gpapd; cs;spOit top (inlet) topf;Fk; ntspj;js;sy; topf;Fk; (outlet) nghUj;jkhd
   ePs msTs;s Foha;fis ,izj;Jf; nfhs;f.

²   cwpQ;R FohAld; mbthy;itg; nghUj;jpf; nfhs;f.

²   ntspr;nrYj;Jif Fohiag; gk;gpapypUe;J xU kPw;wu; (1m ) cauj;jpy; mikAkhW

   mikj;Jf; nfhs;f.

²   gk;gpAld; cupathW xh; Mspia ,izj;J kpd;id toq;Ff.

²   Mspia njhopw;glr;nra;J gk;gpapd; njhopw;ghl;il mtjhdpf;f.

tpNrl mk;rq;fs; :

 gk;gpia epiyg;gLj;Jk;NghJ gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf.

 gk;gpia ePu;KjYf;F kpf mzpj;jhfg; nghUj;Jjy;

 ed;F fhw;W}l;lk; fpilf;fj;jf;fjhf ,lg;gLjy;

 ,izg;G tisTf; $Wfis ,Wf;fkhfg; nghUj;Jjy;

 mjpu;Tfisr; jhq;ff;$bathW gk;gpia itj;jy;

 gg;gpAld; Fohia ,zf;Fk;NghJ Foha;fis ,ad;wsTf;F Neuhf ,zj;jy;

 cwpQ;RFohia Vwj;jho 10 apy; epiyj;jpd;ghy; rha;thfg; nghUj;Jf.
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nray;Kiw 31
ePu;g;ghrdj; njhFjpapd; ghfq;fis ,dq;fhzYk; jhgpj;jYk;

Nju;r;rpkl;lk; 13.7 : vspa Ez; ePu;g;ghrd Kiwiaj; jpl;lkply;

ghlNtisfs; : 0 4

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

² Jsp> J}ty; ePu;g;ghrdj; njhFjpfspd; ghfq;fis ,dq;fhzy;.

² Jsp> J}ty; ePu;g;ghrdj; njhFjpfis rupahfj; jhgpg;ghu;.

² Jsp> J}ty; ePu;g;ghrdj; njhFjpapd; njhopw;gl;ilr; nra;Jghu;g;ghu;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² jd;dpaf;f fzpdpf; fl;Lg;gLj;jp (Computer control)
² Foha; thapy;fs; (Tap)
² Koq;if ,izg;Gf;fs; (elbow connectors)
² B (T),izg;Gf;fs;  (Tbar connectors)
² Foha; Kbtplj;ij %Lk; %b (end pieces)
² Ez;zpa Foha; (Micro tube)
² Foha; nghUj;jp (,U Foha;fis ,izf;Fk; gFjp) (Tube adaptors)
² Jisfis %Lk; %bfs; (Blanking plug)
² ckpopfs; (Drippers)
² toq;fy; Foha;fs; (Supply pipes)

Kiw :

(a) JspePu;g;ghrdj; njhFjpiaj; jhgpf;Fk; Kiw

 jd;dpaf;ff; fzpdp fl;Lg;gLj;jpia Kjypy; jpUFgpbapy; ,izj;J toq;fy;
Fohia jd;dpaf;ff; fzpdpapy; nghUj;jTk;>

 Foha;thapy; jd;dpaf;f fzpdp fl;Lg;gLj;jp ,y;yhjNghJ Kjypy; toq;fy; Fohapy;
jpUF gpbiag; nghUj;Jf.

 toq;fy;Foha;> ePu;g;ghrdk; nra;Ak; ,lq;fSf;fpilapy; Fohia tisf;f
Ntz;bNaw;gbd; mjw;fhf fPNo cUf;fspy; fhl;lg;gl;Ls;sthW Fohia ntl;b
Koq;if ,izg;G nghUj;Jf.

 gpujhd toq;fy; FohAld; 900 apy; nghUj;Jtjw;F T ,izg;ghd; xd;iw
gad;gLj;jTk;.
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 toq;fy; Fohiag; nghUj;jpa gpd;du; jpwe;j Kbtplj;jpy; ePu;frpjiy epWj;Jtjw;F
Kbtpl %bfs; (End pieces) nghUj;jTk;. Kbtpl %bfisg; gad;gLj;Jk;NghJ
Fohia tisg;gjw;FKd; Kbtpl %bfis Fohapy; nrUfp gpd; Fohia tisf;fTk;.

 ,g;NghJ toq;fy; FohapypUe;J ePu;g;ghrdk; nra;Ak; jhtuj;jpw;F ePu; vLj;Jr;
nry;Yk; Ez;Fohia toq;fy; FohAld; nghUj;j Ntz;Lk;. mjw;fhf Kjypy;
cupa Ez;Fohia rupahf mse;J ntl;bf; nfhs;s Ntz;Lk;.

 ,g;NghJ> ntl;bnaLj;j Ez;Fohapy; Jisfis ,lTk;. mjd;gpd; Foha; (Adap-
tor) JisapDs; nghUj;jpf;nfhs;f. mjw;fhf JisapLk; Jizg;ghfj;jpd; gpd;dhNyNa
,l;Lf;nfhs;s KbAk;. ePu; frpjiyj; jtpu;g;gjw;F ,e;j Adaptor ,id FohAld;
900 ,y; mikAkhW nrYj;jpf;nfhs;f.

 JisapLk;NghJ VjhtJ jtWfs; Vw;gLk;NghJ mj;Jisfis Jisfs; %Lk;
%biag; (blanking plug) gad;gLj;jp Jisia %btplTk;.



89

caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

 mjd;gpd; xt;nthU ,irthf;fpAld; (Adaptor) Ez; Foha;fisg; nghUj;jpf;nfhs;f.

 ,g;NghJ Ez;Fohapd; Kbtplj;jpy; ckpopfis nghUj;Jf. Ez;Foha; mtrpakw;w
re;ju;g;gj;jpy; ckpopfis> toq;fy; Foha;fspYs;s Jisfspy; nghUj;Jf.

 gpujhd toq;fy; Fohia epiy epWj;Jtjw;F Njitf;Nfw;g epiyepWj;jpfs; my;yJ
Rtu; gpizay; Crpfis (Supply pipe) gad;gLj;Jf.

 Ez;Fohia epiyepWj;Jtjw;F rpwpa epiyepWj;jpfisg; (Stakes) gad;gLj;Jf.

 ,g;NghJ ePq;fs; jahupj;j ePu;g;ghrdj; njhFjp nraw;gLj;Jtjw;Fg; nghUj;jkhd
epiyapYs;sJ. ckpopapy; cs;s gPr;R Kidia jpUFtjd; %yk; ePupd; Ntfj;ij
khw;wpf; nfhs;s KbAk;.

tpNrl mk;rq;fs; :

 Jsp Kiw ePu;g;ghrdj; njhFjpiaj; jhgpf;Fk;NghJ ftdj;jpw;nfhs;s Ntz;ba
Kf;fpa tplakhf ePu;g;ghrdk; nra;Ak; ,lj;jpypUe;J ePiug; ngw;Wf;nfhs;Sk;
jpUFgpbf;F ,ilapYs;s J}uk;> toq;fy; Fohapd; (Supply pipe) ePsj;Jf;Fg;
nghUj;jkhdjhfntdg; ghu;j;jy; Kf;fpakhFk;.



90

caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

 tpidj;jpwdhd ePu;g;ghrdj;jpw;F> toq;fy; Fohapd; ePsj;ij 15 m f;F Fiwthf
Ngzpf;nfhs;s Ntz;Lnkd rpghu;R nra;ag;gLfpwJ.

 toq;fy; Fohiag; nghUj;jKd;dh; Fohia 10-15 epkpl Neuk; nte;ePupy; ,l;L
neha ;ikahf ;f pf ;nfhs ;tjhy ; mjid Foha ;tha pYld ; ,yFthfg ;
nghUj;jpf;nfhs;syhk;.

b. J}ty; ePu;g;gridj; njhFjpiaj; jhgpj;jy;

Njitahd cgfuzq;fSk; nghUs;fSk;

 PVC xl;Lgir (Solvent Cement)

 3$4˜ up ,izg;Gf;fs; (T-fittings)

3$4˜ rpypg; N`h]; fndf;uu; (Slip horse connectors)

3$4˜ GupAs;s ,irthf;fp (Threaded adapter)

nut;Nyhd; ehlh (Teflon tape)

 J}tw;jiy (Sprinkler)

 gPtprp ntl;b (PVC cutter)

 3/4" PVC  Foha;

 gpb (Clamps)

Kiw : Fohia Njitahd ePsKilahjhf ntl;bf;nfhs;f.

 3/4" up (T)  ,izg;Gld; Fohapd; xu; me;jj;ij gir g+rp xl;bf;nfhs;f.



91

caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

 ,dp ];ypg; fndf;fuiu (Slip connectors)  ePu;rptpwpAld; ,izj;Jf;nfhs;f. ,it

,uz;Lk; ,izAk; ,lj;jpy; nug;Nyhd; ehlh (Teflon tape) xl;bf;nfhs;f.

 ,dp Fohapd; kW me;jj;Jld; fndf;fuupd; (connector) jpwe;j me;jj;ij ,izj;Jf;

nfhs;f.

 Njitnadpd; kw;iwa me;jj;Jld; ,izg;Gf;fs; Nru;j;J mikg;ig NkYk;

ePl;bf;nfhs;syhk;.

 jahu;g;gLj;jpa mikg;ig ePu; tpdpNahfj; njhFjpAld; ,izf;Ff.

tpNrl mk;rq;fs; :

 epue;ju ePu; toq;fy; njhFjpfspy; ,izg;ghdfs;> nghUj;jpfs; Mfpatw;iw
Foha;fSld; ,izf;Fk;NghJ Njitahapd; girapl;L xl;bf;nfhs;syhk;.
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nray;Kiw 32
fisfis ,dq;fhzYk; tifg;gLj;jYk;

Nju;r;rpkl;lk; 14.2 : fisfisf; fl;Lg;gLj;j gy;NtW fl;Lg;ghl;L Kiwfisj; jpl;lkpLthu;.

ghlNtisfs; : 0 2

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

² Gw cUttpaypw;fika> fisfisAk; Mf;fpukpg;Gf;fisfisAk; ,dq;fhzy;

² ,dq;fz;l fisfis gy;NtW epajpfspd;gb tifg;gLj;jy;

² fisfis fhg;Gr;nra;J ePz;l ehs; NgZk; tpjj;ijr; nra;J ghu;g;ghu;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² gy;NtW njhFjpfSf;Fupa fisfs;

² ifKs;S

² fljhrp (gj;jpupf;ifj; jhs;fs;)

² gpLq;fpa fisfSf;F ,yf;fkpLtjw;F rpwpa fhl;Nghl; Jz;Lfs;> E}y;

² ngd;rpy;

² fsf;Fwpg;Gg; Gj;jfk;

² 20 cm X 28 cm msthd gyifj; Jz;Lfs; ,uz;L

² Riuahzp 4> jfl;Lg;G+z; 4

² jp#f; fljhrp (20 cm X 28 cm)

² iknahw;Wjhs; (20 cm X 28 cm)

² fisfis xl;Ltjw;fhd fulhd fljhrp (20 cm X 28 cm)

² jbj;j fhl;Nghl; Jz;Lfs; 2 (20 cm X 28 cm)

² fisfis cyu;j;Jk; rpw;wYkhup (Herbarium drying cabinet)
² ifj;Jwg;gzk; (Hand drill)

Kiw :

 fisfis ntt;NtW ,lq;fspypUe;Jr; Nrfupj;Jf;nfhs;sy;. (ghlrhiy> ney; tay;>
gapu; nra;epyq;fs;)

 fisfisr; Nrfupf;Fk;NghJ fsf;Fwpg;Gg; Gj;jfj;jpy; gpd;tUk; tplaq;fisf; Fwpj;Jf;
nfhs;f.

 fisfspd; ngau;

 ngw;Wf; nfhz;l ,lk;

 tpNrl ,ay;Gfs;

c-k;: epyf;fPo;j; jz;LfSld; / Ntu; Kbr;Rfs; fhzg;gLjy;

 fisfis ,yf;fj;Jld; $ba fhl;Nghl; Jz;Lfspy; nfhStp tpLf

 fisfisr; Nrfupf;Fk;NghJ xU fis tifapy; ,U khjpupfis ngw;Wf; nfhs;sTk;.

 mf;fisfis ,uz;L njhFjpfshfg; gpupj;J ,A B  vdg; ngaupLf.

 A njhFjpapd; fisfis fljhrpapdhy; Rw;wp Ma;T$lj;Jf;F vLj;Jr;nry;f.

 B njhFjpapd; fisfisg; nghypj;jPd; ciwfspy; ,l;L Ma;T$lj;Jf;F vLj;Jr;
nry;f.

 A njhFjpf;; fisfspy; fPo;tUkhW fisfspd; Nrfupg;igj; jahupj;Jf; nfhs;f.

 fisfspYs;s Njitaw;w ,iyfs; / fpisfs; / G+f;fis mfw;Wf.

 fisfis fljhrpj; jhspy; gutp mjd;kPJ iknahw;Wf; fljhrpahy; %btpLf.

 iknahw;Wf; fljhrp kPJ fisfspd; vy;yhg; ghfq;fSk; njspthfj; njupAkhW
jahupj;Jf; nfhs;f.
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 itf;fg;gl;l fisfspd;kPJ iknahw;Wf; fljhrpnahd;iw kPz;Lk; itj;J mjd;kPJ
jbj;j fhfpj ml;ilia itf;fTk;

 mjw;FNky; gyifia itj;J ehd;F Riuahzpfis jfl;Lg;G+z; ,l;L ,Wf;fptplTk;.

 ,Wf;fpf; nfhz;l fiskhjpupia jbj;j fljhrpapd; kPJ xl;Lehlhtpdhy; nghUj;jpf;
nfhs;f.

 jbj;j fljhrpfis xd;wpd; kPJ xd;whf itj;J gpshj;jpf;F ehlhtpdhy; fl;btpLf.

 fisfis cyu;j;Jk; rpw;wYkhupapy; itj;J cyu;j;jpf; nfhs;sTk;.

 fisfis xl;b fljhrpapd; kPJ bR fljhrpia itj;J Nky; tpspk;gpy; xl;Lf.

 mjw;F Kd;;Gwj;jpy; cs;s gf;fj;jpy; fisiag; gw;wp gpd;tUk; tplaq;fisf;
Fwpg;gpLf.

 nghJg;ngau;

 tpQ;Qhdg; ngau;

 FLk;gk;

 fisiar; Nrfupj;j ,lk;> jpfjp

 jhtutpay; ,ay;Gfs;

 ,dk;ngUFk; tpjk;

 gad;fs;

 Nrjk;

 fl;Lg;ghl;L Kiwfs;

 mjd;gpd; me;j jbj;j fljhrpfis Gj;jfkhf fl;bj; jahupf;Ff. B njhFjpapYs;s
fisfis gy;NtW epajpfspD}lhf tifg;gLj;jp ml;ltizapy; Fwpg;gpLf.

fisapd; epajpfs;
,yf;fKk; tho;f;if tl;lj;jpd; tsUk; ,lj;jpd; cUttpaYf;Nfw;g
ngaUk; mbg;gilapy; mbg;gilapy;

        (Xuhz;L> <uhz;L> (Nkl;L epyk;     (Gy; /gd;tif/ mfd;w
gy;yhz;L)       jho; epyk;) ,iy)

 Nrfupj;j fisfis> Mf;fpukpg;Gf; fisfis ,dq;fz;L ngaupLf.

tpNrl mk;rq;fs; :

 fisfisr; Nrfupf;Fk;NghJ> jz;L> ,iy> G+> Ntu; Nghd;w vy;yhg; gFjpfSk;
mlq;fpAs;s jhtuq;fisj; njupTnra;J nfhs;tJ Vw;wJ.

 fisg;G+z;Lfisg; gpLq;f Kd;dh; kz;iz ,sf;fpf; nfhs;s Ntz;Lk;.

 fisg;G+z;Lfisg; gpLq;fpa gpd;dh; fOtpr; (NrWePf;fp) Rj;jpfhpj;Jf;nfhs;sy; Ntz;Lk;.

 <uypg;ghd thspia fhzg;gLkhapd;> J}upifnahd;wpdhy; rj;jpurpfpr;ir kJruhj;ij
fisg;G+z;Lfspd; kPJ jlTtJ nghUj;jkhdJ. fisj;jhtuq;fspy; gq;fR tsu;tij
,jd;%yk; jtpu;f;fyhk;.

 Mf;fpukpg;Gj; jhtuq;fis khzth; Njbg;ngw Kbahj re;ju;g;gq;fspy; mtw;iwj;
Njbg;ghu;j;J toq;FtJ Fwpj;J Mrpupah; ftdQ;nrYj;JtJ mtrpakhdjhFk;.
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nray;Kiw 33
g+r;rpg; gPilfs; kw;Wk; G+r;rpg; gPilfspd; Nrjj;jd;ik Mfpatw;iw ,dq;fhzy;.

Nju;r;rpkl;lk; 14.3 : G+r;rpg; gPilfs; kw;Wk; G+r;rpay;yhg; gPilfisg; fl;Lg;gLj;Jk;

  Kiwfisj; Njbawptu;.

ghlNtisfs; : 0 2

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

² gapu;fspy; Vw;gLk; G+r;rpr; Nrjq;fis ,dq;fz;L mtw;iw tifg;gLj;Jjy;.

² g+r;rpfspdhy; Vw;gLj;jg;gl;Ls;s Nrjj;Jf;fika mjw;Fupa g+r;rpia

,dq;fhzy;

² g+r;rpg;gPilfspd; Nrjj;Jf;fika thAWg;Gfspd; jpupGfis tpsf;Fjy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² g+r;rpfspdhy; NrjNkw;gLj;jg;gl;l gapu; khjpupfs;

² g+r;rpg; ngl;b

² khjpupfs; Vw;wg;gl;l tOf;fpfs;

² EZf;Ff; fhl;b

² iftpy;iy

² khjpupfis ,yf;fkpLtjw;fhd fhl;Nghl; Jz;L> E}y;> /ngy;w; Ngid

Kiw :

 ntspf;fsj;jpYs;s gapu; khjpupfspy; g+r;rpfspdhy; Vw;gLj;jg;gl;Ls;s Nrjq;fspd;
jd;ikia ,dq;fz;L gpd;tUkhwhd ml;ltiziag; g+uzg;gLj;Jf.

 tz;Lfspd; (beetle) thAWg;Gfs; Vw;wg;gl;l tOf;fpapid EZf;Ff; fhl;bapd; fPo;

mtjhdpf;f.

 thAWg;Gfis ,dq;fz;L ngaupLf.

 jug;gl;Ls;s khjpupfs; Vw;wg;gl;l tOf;fpfis EZf;Ff; fhl;bapd; fPo; mtjhdpj;J
me;j g+r;rpfspd; thAWg;Gfspd; tupg;glq;fis tiue;J nfhs;f.

 gpd;tUk; ml;ltiziag; g+uzg;gLj;Jf.

khjpupapd;

    ,y

Nrjj;jpd; jd;ik

fbj;J
cz;zy;

Fj;jpAwpQ;Rjy; ,iyfs; G+f;fis
Ruz;b cz;Zjy;

,iyfis
RUl;Ljy;

fha;/jz;L
Jisj;jy;

 g+r;rpapd; ngau; Nrjj;jpd; jd;ik thAWg;gpy; fhzg;gLk; jpupG

tz;L (Beetle)

Vgpl;L (Aphid)

jpupg;G (Thrip)
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tpNrl mk;rq;fs; :

 ,e;j nray;Kiwia Nkw;nfhs;s Kd;gjhf gpuNjrj;jpy mjpfstpy; fhzg;gLk;
G+r;rpg; gPilfisr; Nrfupj;J g+r;rpg; gPilg; ngl;biaj; jahu;nra;J nfhs;f.

 g+r;rpfshy; Nrjk; Vw;gLj;jg;gl;l khjpupfis njupT nra;Ak;NghJ gpuNjrj;jpy;
mjpfstpy; fhzg;gLk; g+r;rpg; gPilfspd; khjpupfisg; ngw;Wf;nfhs;f.
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nray;Kiw 34
“nguNkhd;” G+r;rpg; nghwpnahd;iw mikj;jy;

Nju;r;rpkl;lk; 14.4 : G+r;rpg; gPilfs; kw;Wk; G+r;rpay;yhg; gPilfis fl;Lg;gLj;Jk; Kiwfisj;

 Njbawptu;.

ghlNtisfs; : 0 2

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

² %yg;nghUl;fisg; gad;gLj;jp> ngNuhNkhd; G+r;rpg;nghwpiaj; jahupj;jy;

² ngNuhNkhd; nghwpiag; gapu;epyj;jpy; jhgpj;jy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² gpshj;jpf;Fg; Nghj;jy; (%bAld;)

² 1/2 m ePskhd 1$4ZZ,Uk;Gf; fk;gp

² gUj;jpg; gQ;R

² nkjapy; ,A+IpNdhy;

² cNyhfkupAk; ths; myF

Kiw :

 Nghj;jy; Kbia mfw;Wf.

 Nghj;jypd; clw;gFjpapy; ths; myfpdhy; my;yJ rtu myfpdhy; Jisnahd;iw
,Lf. (2.5 cm tp;l;lk; nfhz;l)

 fk;gpapd; Kidapdhy; Nghj;jypd; mbapy; Jisapl;L Nghj;jypDs; fk;gpiag;
GFj;jp Nghj;jy; KbapD}lhf nkjapy; ,A[pNdhypy; eidf;fg;gl;l gQ;Rj; jpuisiaf;
fk;gpapy; nghUj;Jf.

 Nghj;jypd; cs;Ns fhzg;gLk; fk;gpapd; Kidapy; kbg;nghd;iw ,l;L gQ;Rj;
jpuis tOf;fp tpohjthW jahu;nra;J nfhs;f.

 Nghj;jypd; ntspNaAs;s fk;gpapd; Kidapid tisj;J jhtuj;jpy; my;yJ
ge;jypy; nfhStf;$bajhf jahu; nra;J nfhs;f.

 Nghj;jypd; %bia ,Wf;fp> Jisapd; %yk; %bapy; Clhf Nghj;jypy; tpOkhW
ePiu ,Lf.

 gapu;epyj;jpy; ngNuhNkhd; nghwpiag; nghUj;Jf.

fk;gp tisak;

fk;gp

gUj;jpg;gQ;R + nkjapy; ,A+[pNdhy;

Jis

Nghj;jy;

ePu;
%b
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 fPNo jug;gl;Ls;sthW nghwpapy; ,lg;gl;Ls;s ePUf;Fg; gjpyhf>

(a)rtu;f;fhu ePu; (b) gor;rhW

,l;L> nghwpapy; rpf;fpAs;s Mz;> ngz; go <f;fspd; vz;zpf;ifiaj; jdpj;jdpNa

fz;lwpf.

tpNrl mk;rq;fs; :

 go<f;fis fl;Lg;gLj;j ngNuhNkhd; nghwpiag; gad;gLj;Jtnjdpd; ePUf;Fg; gjpyhf
gor;rhw;wpidg; ,Lf.

Mz; go <f;fs; Mz; go <f;fs;

vz;zpf;if vz;zpf;if

xU ehspd;   2 ehs;fspd; xU ehspd;  2 ehs;fspd;

gpd;dh;     gpd;dh;   gpd;dh;    gpd;dh;

1. rtu;f;fhu ePu;

2. gor;rhW

n g h w p a p y ;

,lg;gl;Ls;s

jputk;
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nray;Kiw 35
  capUs;s khjpupfis mtjhdpg;gjd; %yk; jhtu Neha;fis ,dq;fhzy;.

Nju;r;rpkl;lk; : nghJthd jhtu Neha;fs; kw;Wk; mtw;iw fl;Lg;gLj;Jk; cj;jpfisg;

gpNuupg;ghu;.

ghlNtisfs; : 0 2

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

² gpuNjrj;jpy; mjpfstpy; fhzg;gLk; jhtu Neha;fspd; NehawpFwpfis

,dq;fhzy;.

² NehawpFwpfSf;fika Neha;fhuzpiaj; jPu;khdpj;jy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² NehAw;w jhtuq;fs; my;yJ jhtug; ghfq;fs;

² iftpy;iy

² rtu myF

² tOf;fpAk;> %bj;Jz;Lk;

² EZf;Ff;fhl;b

² fz;zhbf; Ftis

² khjpupfis ,yf;fkpLtjw;fhd E}y;> fhl;Nghl;> / ngy;w;  Ngidfs;

Kiw :

 NehAw;w khjpupfis ,yf;fkpLf.

 toq;fg;gl;Ls;s Neha;j;jhtu khjpupfis ntWq;fz;zhy; mtjhdpf;f.

 njspthfj; njd;glhj gFjpfis iftpy;iyahy; mtjhdpf;f.

 NehawpFwpfs; nfhz;l jhtug;gFjpfis rtu myfpdhy; Ruz;b tOf;fpapy;
Vw;wp EZf;Ff;fhl;bapd; fPo; mtjhdpf;f.

 CLfhl;lj;jf;f fz;zhbf; FtisapDs; ePiu vLj;J jz;Lj; Jz;nlhd;iw
ntl;b ePupDs; ,l;L ntl;L Nkw;gug;gpypUe;J jbj;j jputk; ntspNaWfpwjh vd
mtjhdpf;f.

 jz;Lj;Jz;lj;jpid rtumyfpdhy; ntl;b ntl;LNkw;gug;Gfs; ,uz;ilAk;
xd;Wlndhd;W curp E}y; ,OJNghy; ,OgLfpwjh  mjw;fika khjpup Mshfpd;w
Nehapd; Nehaf;fpiaj; Jzpff.

 gpd;tUkhW xt;nthU khjpupapYKs;s NehawpFwpfisf; Fwpj;Jf; nfhs;f.
mjw;fika khjpupapy; njhw;wpAs;s Nehapy; Nehahf;fpiaj; Jzpf.

khjpupapd; ,y NehawpFwpfs; Neha;f;fhuzp

tpNrl Fwpg;G :

 gw;wPupah> ituR> gq;fR> igw;Nwhg;gpsh];kh > nekw;NwhL Mfpa Neha;f;fhuzpfs;
mlq;Fk; tifapy; khjpupfisj; jahu;nra;f.

 ,dq;fhzj;jf;f NehawpFwpfs; kl;Lk; nfhz;l khjpupfis kl;Lk; njupTnra;f.

 NehNaw;gl;l jhtuq;fisg; ngWk;NghJ NehawpFwpfs; njspthf njd;gLk; jhtug;
gFjpfs; midj;Jk; ngwg;gl Ntz;Lk;.
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nray;Kiw 36
tsu;g;G+lfj;jpy; tsu;j;J Neha;f;fhuzpfis NtWgLj;jp ,dq;fhzy;

Nju;r;rpkl;lk; 14.4 : nghJthd jhtu Neha;fs; kw;Wk; mtw;iw fl;LgLj;jg;gLk; cj;jpfs;

 Mfpatw;iw gpNuupg;ghu;.

ghlNtisfs; : 0 2

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

² Neha;f;fhuzp Ez;zq;fpfis tsu;g;gjw;fhf tsu;g;G+lfj;ijr; rupahfj;

jahupj;jy;

² nghUj;jkhd tsu;g;G+lfj;jpy; gw;wPupahf;fs;> gq;fRf;fis tsu;j;jy;

² tsu;g;G+lfj;jpy; tsu;f;fg;gl;l gq;fRf;fis mtw;wpd; tsu;;r;rpg;ghq;fpd;gbAk;

kw;Wk; tpj;jpfs;> tpj;jpf; fyd;fs; gq;fR tiyfisAk; NtWgLj;jp

,dq;fhzy;.

² gw;wPupahf;fSf;F fpuhk; rhaKl;liy Nkw;nfhs;sy;.

² rupahf fpuhk; rhaKl;liy Nkw;nfhz;L Neha;f;fhuzp gw;wpupahf;fisAk;

Neha;fhuzp my;yhj gw;wPupahf;fisAk; ,dq;fhzy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² 1:103 HgCl
2

² rtumyF

² fpUkpaopf;fg;gl;l fha;r;rptbj;j ePu;

² cl;GFj;jy; jlk; (100  inoculation loop)
² fpuhk; epw%l;bfs;

² cUisf;fpoq;F 200g
² FSf;NfhR 20g
² Vfhu; 20g
² ePu; 1l
² ngj;jpupf;fpz;zk;

² mKf;ftLfyd;

² mlu;gha;r;ry; fgidw;W

² KOH

Kiw :

a. gq;fR Neha;fis ,dq;fhzy;

 Nghriz Vfhu; Clfj;ijj; jahupj;jy; (PDA)

 cUisf;fpoq;fpd; Njhiyr; rPtp fdf;Fw;wputbtj; Jz;Lfshf ntl;bf;
nfhs;sTk;.

 1 lfha;r;rp tbj;j ePiu vLj;J mjDs; ntl;ba cUisf;fpoq;Fj; Jz;Lfis
,l;L ntg;gNkw;wp> krpf;fj;jf;f msTf;F mtpf;Ff.

 k];ypd; Gilitapy; ,l;L tbj;J tbjputj;ij ngw;Wf; nfhs;f.

 tbjputj;Jf;F Vfhu; kw;Wk; FSf;NfhR ,l;Lf; fiuj;J mjd; fdtsT
1 l MFk; tiu fha;r;rptbj;j ePu; Nru;;f;Ff.

 tsu;g;G+lfj;ij ngj;jpupf; fpz;zq;fspy; ,l;L mKf;ftLfydpy; 1210C kw;Wk;

1.06 kg$cm2 epge;jidfspy; 15.20 epkpl Neuk; fpUkpaopj;J Fsp&l;bapy;
fsQ;rpag;gLj;Jf.

 njhw;WjNyw;gl;l jhtug; ghfq;fis Clfj;jpy; cl;GFj;Jjy;

 njhw;WjNyw;gl;l jhtug; ghfq;fis Rj;jkhd ePupdhy; fOTf.
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 njhw;Wjyile;j jhtug; ghfq;fis kpfr;rpwpa ghfq;fshf ntl;bf;nfhs;sTk;

 mjid 70 % mw;fNfhypy; njhw;WePf;fpapy; xU epkpl Neuk; ,l;L itf;fTk;.

 fpUkpaopf;fg;gl;l fha;r;rptbj;j ePupdhy; me;j ghfq;fis ed;F fOtpf;
nfhs;sTk;

 njhw;WjNyw;gl;l jhtuj;jpd; rpwpa ghfj;ij Clfj;jpy; ,Lf. (mlu;g;gha;r;ry;
fgpndw;wpy;)

 7 ehl;fSf;Fg; gpd;du; ngj;jpupf; fpz;zq;fspy; tsu;e;Js;s gq;fR tiyfspd;
khjpupia EZf;Ff;fhl;bapd; fPo; Nrhjpj;J tpj;jpfs;> tpj;jpf; fyd;fs;> gq;fR
tiy Mfpatw;iwr; Nrhjpf;fTk;.

 gq;fRf;fspd; tsu;;r;rpf; Nfhyj;ij mtjhdpj;J gq;fR tifia ,dq;fhzTk;.
(ghJfhf;fg;gl;l khjpupfs; / cUttpay;)

b. gw;wPupa Neha;fis ,dq;fhzy;

 rhWtbjy; Nrhjid %yk; ,dq;fhzg;gl;l gw;wPupah Neha; nfhz;l khjpupiag;
gad;gLj;jTk;

 me;j khjpupia Rj;jkhd ePupdhy; fOTf.

 vjNdhypdhy; jz;bd; Nkw;gug;igf; fpUkpaopf;Ff.

 fpUkpaopf;fg;gl;l ePupdhy; gy jlitfs; fOTf.

 njhw;WjNyw;gl;l jhtug;ghfj;jpypUe;J nghUj;jkhd gFjpia Ntwhf;fpf; nfhs;f

 me;jg;ghfj;ij fpUkpaopf;fg;gl;l ePupypl;L krpf;Ff

 gw;wPupah njhq;fy; fiury; cUthf 15 epkplq;fs; tpLf.

 cl;GFj;Jifj; jlj;jpid (100 ) gw;wPupa njhq;fy; fiurypy; ,l;L Nghriz
Vfhu; (nutrient agar)  Clfj;jpy; cl;GFj;Jf. (Inoculate)

 cl;GFj;jy; nra;ag;gl;l Clfk; mlq;fpa khjpupia %b tsu;r;rpailtjw;nfd
miw ntg;gepiyapy; itf;fTk;

 tsu;r;rpailAk; gw;wPupah rhfpaj;jpd; (Colony) ,ay;Gfis fz;f.

 gpupj;njLf;fg;gl;l gw;wPupahf;fis 3% KOH  Nrhjid %yk; fpuhk; Neu; (+)
fpuhk; kiw (-) vd ,dq;fhz;f.

 ,jw;fika Neha;f;fhuzp gw;wPupah kw;Wk; Neha;f;fhuzp my;yhj gw;wPupah
Mfpatw;iw NtWgLj;jp ,dq;fhz;f.

tpNrl Fwpg;Gfs;:

 cl;GFj;jy; nra;ag;gl;l tsu;g;G+lfj;ij milfhg;gjw;fhf 24 - 48 kzpj;jpahyk;
miw ntg;gepiyapy; itf;f Ntz;Lk;.

 gq;fRf;fisj; njspthf ,dq;fhz;gjw;nfd milfhj;jy; fhyj;jpd; gpd;du; gq;fRg;
ghfq;fis Ntwhf;fp kPz;Lk; ngj;jpupf; fpz;zq;fspy; ,l;L tsu;f;fNtz;Lk; (cg
tsu;g;G)

 khjpupapd; Nkw;gug;ig fpUkpaopg;gJ njhlf;fk; cl;GFj;jy; tiuahd nraw;ghLfs;
midj;Jk; fpUkpaopf;fg;gl;l #oypNyNa Nkw;nfhs;sg;gl Ntz;Lk;. ,jw;nfd
mlu;gha;r;ry; fgidw;W (Laminar flow cabinet) gad;gLj;jg;gl Ntz;Lk;.

 tsu;g;G+lfk; (PDA) fpUkpaopf;fg;gl Ntz;Lk;

  KOH  Nrhjid %ykhf fpuhk; Neu;> fpuhk; kiw gw;wPupahf;fis Ntwhf;fpf;
nfhs;s KbAk;. nghJthf fpuhk; kiw gw;wPupahf;fs; Neha;f;fhuzp gw;wPupahf;fs;
MFk;.
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nray;Kiw 37
Ngu;khd; Gdy; Kiwapy; jhtu Nehahf;fp nekw;Nwhl;Lf;fis ,dq;fhzy;

Nju;r;rpkl;lk; : nghJthd jhtu Neha;fs; kw;Wk; mtw;iw fl;Lg;gLj;Jk; cj;jpfs;

Mfpatw;iw gpNuupg;ghu;.

ghlNtisfs; : 0 2

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

² kz; khjpupapy; nekw;Nwhl;Lfs; cs;sdhth vd guPl;rpf;f Njitahd

xOq;fikg;ig jahupj;jy;.

² EZf;Ff; fhl;bapd; fPo; mtjhdpj;J Neha;f;fhuzp nekw;Nwhl;Lfis

NtWgLj;jp ,dq;fhzy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² Gdy;

² ,wg;gu;f; Foha; (CLfhl;lj;jf;f)

² gpb (Clamp)
² jhq;fp

² kz; khjpup

² tbjhs;

² ePu;

² EZf;Ff;fhl;b

² fbfhuf; fz;zhb  ̂ Watch Glass&
² Kfit

² tOf;fpAk; %bj;Jz;Lk;

Kiw :

 gapu;nra;ag;gl;l epyj;jpypUe;J kz;khjpupiag; ngw;Wf; nfhs;f.

 Gdypd; fhk;gpy; ,wg;gu;f; Fohiag; nghUj;jpf; nfhs;f.

 ,wg;gu;f; Fohapd; me;jj;jpy; gpbia ,izj;Jf;nfhs;f. (,JNt Ngu;khdpd; GdyhFk;)

 Ngu;khdpd; Gdiy jhq;fpapy; nghUj;jpf; nfhs;f.

 tbjhis GdypDs; itf;f.

 tbjhspd; kPJ kz;khjpupia ,Lf.

 GdypDs; ePiu epug;gpf; nfhs;f.

 ,e;j xOq;fikg;ig 24 kzp Neuk; itf;fTk;.

 Gdypd; fhk;gpy; nghUj;jg;gl;Ls;s ,wg;gu;f; Fohapy; cs;s ePiu Mok; Fiwthd
fz;zhbj; jl;by; ,Lf.

 ,e;j ePupy; rpwpjsit fz;zhb tOf;fpapy; itj;J EZf;Ff;fhl;bapd; fPo;r;
Nrhjpf;f.

 nekw;Nwhl;Lf;fis ,dq;fhz;f.

 $u;Kid nfhz;l> Fiwthd ,lg;ngau;r;rp nfhz;l nekw;Nwhl;Lf;fis NtWgLj;jp
,dq;fhz;f.

 njhw;Wf;Fs;shfpa jhtu ,ioag;gFjpnahd;wpidg; vLj;J mjid krpj;J ePu;
mlq;fpAs;s ngj;jpupf; fpz;zj;jpy; ,l;L> mjpypUe;J xU Jsp ePiu fz;zhb
tOf;fp kPJ ,l;L EZf;Ff; fhl;bapy; Nrhjpj;J Neha;f;fhuzp nekw;NwhLfis
,dq;fhz;f.

Ngu;khd; Gdy;
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tpNrl Fwpg;Gfs;

 grsp> ty;yhiu> ful;> nfha;ah> nghd;dhq;fhzp Nghd;w gapu;fs; nra;if gz;zg;gl;l
epyj;jpypUe;J kz; khjpupiag; ngw;Wf;nfhs;f.

 kz;khjpupiag; GdypDs; epWj;Jtjw;fhf tbjhSf;Fg; gjpyhf 20 x 20 msTs;s
gUj;jpg; Gilitj; Jz;ilg; gad;gLj;jyhk;.

 jhtu xl;Lz;zp nekw;Nwhl;Lfs; jhtuq;fspYk;> kz;zpYk; fhzg;gLk;.
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nray;Kiw 38
eg;nrf; jputr; rptpwpia xUq;F Nru;j;jYk;> msitj;jpUj;jk; nra;jYk;> xU

n`f;laupy; ,lNtz;ba jput njhl;bfspd; vz;zpf;ifia fzpj;jYk;

Nju;r;rpkl;lk; 14.4 : gPilnfhy;yp cgfuzg; gad;ghl;by; gupr;rak; ngWtu;.

ghlNtisfs; : 0 2

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

² MLjz;L (Kry) tif eg;nrf; jputr; rptpwpnahd;wpd; gFjpfis

,dq;fhzy;.

² eg;nrf; jputr; rptpwpnahd;wpd; gFjpfisf; fsw;wp kPs xOq;F Nru;j;jYk;

nraw;gLj;jYk;.

² eg;nrf; jputr; rptpwpia msitj;jpUj;jQ; nra;J> xU n`f;lahupy;

gpuNahfpg;gjw;fj; Njitahd jputj; njhl;bfspd; vz;zpf;ifia fzpj;jy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² MLjz;L tif eg;nrf;jputr; rptpwp

² thsp

² kPw;wu;Nfhy;

² msf;Fk;rhb - xU yPw;wu; msTs;s

² Mg;Gf;fs; - 4

Kiw :

 jputr; rptpwpiag; gFjpfshff; fsw;wp> mg;gFjpfisAk; mtw;wpd; njhopy;fisAk;

,dq;fhz;f.

 jputr;rptpwp gFjpfisg; gpd;tUk; xOq;fpd;gb kPs xOq;F Nru;f;Ff.

 eg;nrf; jputr;rptpwpapdJ gk;gpapd; gFjpfis Kjypy; xOq;F Nru;j;jy;.

 gp;d;du; mKf;f miwia xUq;F Nru;j;jy;.

 xUq;F Nru;j;j gk;gpiaj; njhl;bAld; ,izj;jy;.

 Jtw;Foha; (Hose)> fhk;G (Lance) Mfpatw;iwg; nghUj;jp mjDld;
gPr;RKidiag; (Nozzle) nghUj;Jf.

 njhl;bapy; ePu;epug;gp xOf;F cz;lh vdr; Nrhjpf;Ff.

 jputr; rptpwpj; njhl;bapy; 10 yPw;wu; ePiu> msf;FQ; rhbapdhy; mse;J ,Lf.

 ghlrhiyj; Njhl;lj;jpy; Xu; ,lj;jpy; 10 x 10 m rJug;gFjpia Mg;Gf;fs; %yk;
milahskpl;L> vy;iy njspthfj; njd;gLkhW fapW fl;Lf.

 milahskpl;l gFjpapy; jputr; rptpwp %yk; rPuhf ePiu rptpWf.

 njhl;bapy; vQ;rpAs;s ePupd; fstsit mse;Jnfhs;f.

 xU n`f;lahupy; rptpWtjw;F Njitahd jput msitg; gpd;tUkhW fzpf;Ff.
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xU n`f;lahUf;Fj; Njitahd jput msT  =  10 - vQ;rpAs;s ePu; « 10000

100

     ^xU n`f;lahu; = 10000 rJukPw;wu;&

 njhl;bapd; ePu;f;nfhs;ssit msf;Ff.
 mjidf; nfhz;L> xU n`f;lahu; epyg;gug;Gf;Fj; Njitahd ePu;j; njhl;bfspd;

vz;zpf;ifiaf; fzpj;jwpf.

njhl;bfspd; vz;zpf;if }   jput msT

           njhl;bapd; nfhs;ssT

tpNrl mk;rq;fs; :

 jput rptpwpapd; gFjpfisf; fsw;wj; njhlq;f Kd;du;> njhl;bia ed;F Rj;jpfupj;jy;
mtrpakhFk;.
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nray;Kiw 39
ghypd; juj;ijg; gupNrhjpj;jy;

Nju;r;rpkl;lk; 14.4 : tu;j;jfhPjpahd ghYw;gj;jpf; ifj;njhopw;f;F Njitahd epge;jidfis

 Muha;jpLthu;.

ghlNtisfs; : 0 6

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

² rupahd gbKiwfisf; ifahz;L

² nfhOg;gpd; rjtPjj;ij Jzpjy;

² jd;dPu;g;ig Jzpjy;

² mkpyj;jd;ikia Jzpjy;

² nfhOg;gy;yhj jpz;kg; gjhu;j;jq;fis Jzpjy;

² nkhj;j jpz;kg; gjhu;j;jq;fspd; msitj; Jzpjy;.

²  gy;NtW Nrhjidfis Nkw;nfhz;L ghy; khjpupapd; juj;ij Jzpf.

a. ghypd; nfhOg;gpd; msit Nrhjpj;jy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² gRg;ghy; - Vwj;jho 1 l

² Fohap 1ml  kw;Wk; ghy; Fohap (milk pipette)$ 10'94 ml &

² gpa+w;Nwhkhdp

² Kfit

² ikaePf;fp ^Centrifuge&
² ntg;gkhdp

² ePu;j;njhl;b  ^Water bath&
² mstp %bAk; %bia epWj;Jtjw;Fupa MzpAk;. (cgfuzKk;)

² fu;gu; ry;gpa+upf;fkpyk; / ry;gpA+upf;fkpyk; ^H
2
SO

4
&

² Viky; mw;fNfhy;

Kiw :

 fyf;fpa gRg;ghy; 10.94 ml If; ed;F Fohapapd; cjtpAld; gpa+w;NwhkhdpapDs;

,Lf.

 10 ml fu;gu; ry;gpA+upf;fkpyj;ij Fohapapy; vLj;J gpA+w;Nwhkhdpapd; Rtupd; topNa
Nru;f;f.

 1 ml Viky; mw;fNfhiy gpA+w;Nwhkhdpapy; ,l;L ,wg;ghu;j; milg;ghdpdhy; (Rubber
stopper)  %bf;nfhs;f.

 %bia tpuyhy; ed;F mOj;jpathW ghy;> ry;gpa+upf;fkpyk; Vdky; mw;fNfhy;

Mfpad ed;F fyf;fg;gLk; tpjkhf ed;F fyf;Ff. (ntz;zpwr; rpWjpiuTfs;

vQ;rhjthW)

 gpA+w;Nwhkhdpia ikaePq;fpf; fUtpapy; epWj;jp itj;J %bia %Lf.

 xU epkplj;Jf;F 1100 ^rpm& vDk; Ntfj;jpy; 4-5 epkplq;fs; ikaePf;fpf; fUtpia

njhopw;glr; nra;f.

 ikaePf;fpf; fUtpapypUe;J mfw;wpa gpa+w;Nwhkhdpia 65  1 0C ntg;gepiyapYs;s

ePu;j;njhl;bapy; 3 - 10 epkplk; itf;Ff.

 gpa+w;NwhkhdpapDs; clw;gFjpapy; nghd;epwkhf Ntwhf;fp fhzg;gLk; nfhOg;gpd;

msit rjtPjj;jpy; fhz;f.
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tpNrl Fwpg;Gfs;

 gpA+w;NwhkhdpapDs; fu;gu; ry;gpA+upf;fkpyj;ij Rtupd;topNa Nru;f;fTk;.

 ghy; fu;gu; ry;gpa+upf;fkpyk;> Viky; mw;fNfhy; Mfpatw;iw gpA+w;Nwhkhdpapy;
Nru;f;Fk;NghJ mjd; fOj;jpy; glf;$lhJ. jtWjyhf gpA+w;Nwhkhdpapd; fOj;jpy;
gl;lhy; ,wg;gu; milg;ghid ,Wf;f Kbahj epiy Vw;gLk;.

 fu;gu; ry;gpa+upf;fkpyk;> Viky; mw;fNfhy; Mfpatw;iw ghYld; fyf;Fk; NghJ
gpa+w;nwhkhdpapd; %bia ed;F ,Wf;fkhf;fp nfhs;s Ntz;Lk;.

 fu;gu; ry;gpA+upf;fkpyk;> Viky; mw;fNfhy; Mfpad fhuzkhf gpa+w;Nwhkhdp ntg;gNkWk;.

 nrwpe;j H
2
SO

4
 ,id mstpLk;NghJ Pipette filler  ,idg; gad;gLj;j Ntz;Lk;.

 ikaePf;fpf; fUtpapDs; gpa+w;Nwhkdpia itf;Fk;NghJ ikaePf;fpapDs; cs;s
epWj;jpfs; epuk;GkhW gpAw;Nwhkhdpfs; itf;fg;gLtjpy;iyahapd; fUtpia
rkdpiyg;gLj;Jtjw;fhf ghy; nfhz;l gpA+w;Nwhkhdp itf;fg;gLk; jpirf;F
vjpu;j;jpirapy; ePu; epug;gg;gl;l kw;nwhU gpA+w;Nwhkhdp itf;fg;gl Ntz;Lk;

b. jd;dPu;g;ig mstply;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² gRg;ghy; - Vwj;jho 1 l
² ,yf;Nwhkhdp (ghd;khdp)

² msTr;rhb  ^500 ml&

Kiw :

 Rj;jkhd cyu;e;j msTr; rhbapy; miuthrpasT tiuapy; gRk;ghiy epug;gpf;
nfhs;f.

 ghiyf; nfhz;Ls;s msTr;rhbapy; ,yf;Nwhkhdpia nkJthf ,Lf. (,yw;Nwhkhdp
ePupy; mkpohJ kpjf;Fk;)

 ,yf;Nwhkhdpapy; gbtFf;Fif nra;ag;gl;Ls;s msTj;jpl;lj;jpd; NfhL ghy; Nkw;gug;G
njhLifAWk; ,lj;jpd; thrpg;ig ngWf.)

 ,e;j ngWkhdk; ghypd; jd;dPu;g;G ngWkhdk; MFk;.

 ePq;fs; ngw;w thrpg;ig gpd;tUk; thrpg;GfSld; xg;gpl;L ghypd; juj;ijj; mwpe;Jnfhs;f.

1.028 - 1.032 rhjhuz ghy;

1.028 ,Yk; FiwthdJ - ePu; Nru;f;fg;gl;l ghy;

1.033 - 1.037 Mil mfw;wg;gl;l ghy;

tpNrl Fwpg;Gfs;

 ,yf;Nuhkhdpapd; thrpg;igf; ngWtjw;F Kd;du; msTr; rhbapy; ePiu miuthrpasT
tiu epug;gp ,yw;Nwhkhdpia kpjf;ftpLf. mg;NghJ mjd; thrpg;G “0” Mff;
fhzg;glNtz;Lk;.

 ,yf;Nuhkhdp msTr;rhbapd; mbapy; njhLifAwf; $lhJ.

 ghypd; jd;dPu;g;ig Nrhjpf;Fk;NghJ jpUj;jy; fhuzp (Correction Factor) gw;wp ftdj;jpw;
nfhs;s Ntz;Lk;.
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
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L = A + Correction factor A = ghd;khdp thrpg;G

jd;dPu;g;G=1 +   A
        1000

c. mkpyj;jd;ikia mstply;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² gRg;ghy; - Vwj;jho 1 l
² Fohap ^1 ml, 100 ml&
² $k;Gf;FLit

² mstp ^50 ml&
² gpNdhj;jypd;

² 0.1N Nrhbak; Ijnuhl;irl;L

² Gdy;

² ntz;zpw Nghrpypd; Jz;L my;yJ ntz;zpwf; fljhrp

Kiw :

 ed;F fyf;fg;gl;l gRg;ghypy; 9 ml  ,id Fohapapd; %ykhf $k;Gf; FLitapy;
Nru;f;f.

 me;j ghy; khjpupAld; 1 ml gpNdhj;jypd; fhl;biar; Nru;f;f.

 gpd;du; Gdypd; cjtpAld; tspf;Fkpopfs; Njhd;whjthW 0.1N Nrhbak; Ijnuhl;irl;L

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;il Nru;f;Fk;NghJ ghy; khjpupia nkJthf FYf;Ff.(Shake)

 ,Wjpapy; ghy; KOtJk; jpl;ltl;lkhf ,sQ;rptg;G epwkhf khWk; re;ju;g;gj;jpd;NghJ
Fohapapd; thrpg;ig ngw;Wf;nfhs;f.

thrpg;igg; ngWjy;

nrythfpa 0.1N Nrhbak; = Nrhjidapd; ,Wjpapy; mstpapy;

Ijnuhl;irl;bd; msT ngwg;gLk; thrpg;G

fzpj;jy;

mkpyj;jd;ik
2

1

N×V ×

V ×1000




,yf; wpf; fkpyj; jpd; %y; jpzpT 100

2 20.1×V ×90×100 V
= =

9×100 10

N -  Nrhbak; Ijnuhl;irl;bd; %yu;j;jpwd; (0.1)

1V  -  ghy; khjpupapd; fdtsT = 9 ml

2V  -  nrythFk; 0.1 N Nrhbak; Ijnuhl;irl;L fiury; msT

tpNrl Fwpg;Gfs; :

 mstpapDs; Nrhbak; Ijnuhl;irl;il ,Lk; re;ju;g;gj;jpy; tspf;Fkpopfs; nry;Ykhapd;
epakpg;ig nra;a Kd;gjhf mtw;iw mfw;wpf; nfhs;f.

 rupahf mstpapd; gpbiaj; jpwe;J NaOH  ,id ghy; khjpupAld; Nru;f;f.

 NaOH Nru;f;fg;gLk;NghJ ghy; khjpupia ed;F fyf;fTk;
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 ghy; khjpupapy; epwkhw;wk; Vw;gl njhlq;Fk;NghJ Jspj;Jspahf NaOH  ,id
mstpapd; %ykhf Nru;f;fTk;.

d. nfhOg;G my;yhj jpz;kg; gjhu;j;jq;fisj; Jzpjy;

Kiw :

 ghypd; juj;ij Nrhjpf;Fk; gupNrhjidfspy; Nkw;nfhs;sg;gl;l nfhOg;G rjtPjj;ijj;
Jzpjy;> jd;dPu;g;igj; Jzpjy; Mfpatw;wpd; NghJ ngwg;gl;l juTfis ,jw;nfdg;
gad;gLj;Jf.

 me;j juTfisg; gpd;tUk; #j;jpuj;jpy; gpujpaPLnra;J ghypYs;s nfhOg;gw;w
jpz;kg; gjhu;j;jq;fisj; jPu;khdpf;f.

fzpj;jy; :

 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;G rjtPjk;

tpNrl Fwpg;Gfs; :

 Kd;ida nray;Kiwfspy; ngwg;gl;l thrpg;Gfis #j;jpuj;jpy; gpujpapl;L nfhOg;G
my;yhj jpz;k gjhu;j;jq;fisj; Jzpayhk;. ,y;iyNay; ,e;j nraw;ghl;Lf;fhfTk;
Kd;ida 15.4 (1)> 15.4 (2) Mfpa nraw;ghLfspy; Nkw;nfhs;sg;gl;l nraw;ghLfis
kPsTk; nra;J thrpg;Gfisg; ngw;Wf; nfhs;syhk;.

 nfhOg;gy;yhj jpz;k gjhu;j;jq;fspd; msT
TS - F = SNF
TS  = nkhj;j jpz;kg; gjhu;j;jq;fspd; msT

F  = nfhOg;Gr; rjtPjk;

SNF  =  nfhOg;gy;yhj jpz;kg; gjhu;j;jq;fspd; msT

e. nkhj;j jpz;kg; gjhu;j;j msitj; Jzpjy;

1 ) epiwawp Kiw

Njitahd nghUl;fSk; cgfuzq;fSk; :

² gRg;ghy;1l
² ngj;jpupf;fpz;zk;

² Analytical balance
² fdyLg;G  ^102  2 0C&

² cyu;j;jp

² ePu;j;njhl;b Water bath
Kiw :

 gRk;ghy; FspNuw;wpapy; itf;fg;gl;bUg;gpd; miw ntg;gepiyia miltjw;fhf
rpwpJ Neuk; ntspNa itf;fTk;.

 nfhOg;G Ntwhfp fhzg;gl;lhy; ghiy ed;F fyf;fpf; nfhs;f.

 gRk;ghiy cyu;j;Jtjw;Fg; gad;gLj;Jk; ngj;jpupf; fpz;zj;ijAk; 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 ngj;jpupf; fpz;zq;fis cyu;j;jpapy; FsputpLf.
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 cyu;j;jpa ntw;Wg; ngj;jpupf;fpz;zq;fis epWj;Jf; nfhs;f.  1m

 miwntg;gepiyia mile;j ghypy; 2.5g ,id epWj;Jf; nfhs;f.

 ghy;khjpuiaf; nfhz;l ngj;jpupf; fpz;zj;jpd; epiwia mse;J nfhs;f.

 ghy;khjpupia ngj;jpupf; fpz;zj;jpy; rPuhfg; gug;gpf;nfhs;f.

 ghy;khjpupiaf; nfhz;l ngj;jpupf; fpz;zj;ij nte;ePu;j; njhl;bapy; 30 epkplk; itf;fTk;.

 nte;ePu;j;njhl;bapypUe;J mfw;wpa ghy;khjpupia 100  1 0C ntg;gepiyapy; ,uz;L

kzp Neuk; jdyg;gg;gpy; cyu;j;jpf;nfhs;f. (%bia mfw;wp)

 fdyLg;gpypUe;J mfw;wpa ghy; khjpup nfhz;l ngj;jpupf; fpz;zj;ij miw
ntg;gepiyapy; MwtpLf.

 Fspu;r;rpaile;j khjpupapd; epiwia mse;J nfhs;f.

 ,t;thW xU kzp Neu ,ilntspapfspy; 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
3 1

2 1

100
m m

x
m m






1m - KbAld; $ba ntw;W ngj;jpupf; fpz;zj;jpd epiw

2m - cyu;j;Jtjw;F Kd;du; ghy; khupAld; $ba ngj;jpupf; fpz;zj;jpd; epiw

(%bAld;)

3m - cyu;j;jpa gpd;du; ghy; khjpup nfhz;l ngj;jpupf; fpz;zj;jpd; epiw (%bAld;)

tpNrl Fwpg;Gfs; :

 ghypd; khjpupiag; ngWtjw;F Kd;du; nfhOg;gpid ghy; KOtJk; guk;gr;

nra;tjw;nfd ed;F fyf;fpf; nfhs;s Ntz;Lk;.

 nte;ePu;j; njhl;bapy; ngj;jpupf; fpz;zj;ij rkdpiyahf itf;f Ntz;Lk;.

 khjpupia fdyLg;gpy; itj;J ntg;gepiy 0100 C ia mile;j gpd;dNu Neuj;ij

mstpl Muk;gpj;jy; Ntz;Lk;.

ii) fzpj;jy; Kiw (Calculation method - Richmond’s formula) :
Kiw :

 Nkw;gb gupNrhjidfspd;NghJ ngwg;gl;l ghd;khdp thrpg;G> nfhOg;Gr;
rjtPjk; Mfpatw;wpidr; #j;jpuj;jpy; gpujpapLf.

nkhj;j jpz;k gjhu;j;jq;fspd; msT ^0.25 + 1.2F + 0.14&

G = ghd;khdp thrpg;G (jd;dPu;g;G)

F = ghypYs;s nfhOg;gpd; msT
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nray;Kiw 40
GyDzu;T kjpg;gPl;bd; %yk; ,iwr;rpapd; juj;ijr; Nrhjpj;jy;

Nju;r;rpkl;lk; 15.5 : Nfhopapiwr;rp rhu;e;j ifj;njhopypy; etPd Nghf;Ffis Muha;e;jpLthu;.

ghlNtisfs; : 0 1

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

² Gjpa ,iwr;rpapd; ,ay;Gfis ,dq;fhzy;

² GyDzu;T kjpg;gPl;bd; %yk; cau;juk; nfhz;l ,iwr;rpia ,dq;fhzy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² Nfhop ,iwr;rp (Gjpa Nfhop ,iwr;rpAk; 1 1/2 ehl;fs; tiu fopj;j
Nfhop ,iwr;rpAk; neQ;Rg; gFjp)

² ngj;jpupf; fpz;zq;fs;

Kiw :

 Gjpa Nfhop ,iwr;rp kw;Wk; 1 1/2 ehl;fs; fope;j Nfhop ,iwr;rp (neQ;Rg;gFjp)

(breast) khjpupfs; ,uz;il ngj;jpupf; fpz;zq;fspy; ,l;L itf;f.

 Gjpa Nfhop ,iwr;rp> ehl;;gl;l Nfhop ,iwr;rp Mfpatw;wpd; ,ay;Gfis xg;gpLf.

 ,ay;Gfis gpd;tUkhwhd ml;ltizapy; Fwpj;Jf; nfhs;f.

tpNrl Fwpg;Gfs;

 Nfhopapiwr;rpahdJ ntz;zpw tiff;Fupa ,iwr;rp (White meat)Mifahy; epwj;jpy;

mjpf khw;wk; fhzg;glhJ.

 fhy;fs;> neQ;R Mfpa gFjpfspd; njhopw;ghL mjpfkhifahy; mg;gpuNjrq;fspy;

mjpfsT FUjp gha;tjhy; Nfhopapiwr;rpapd; Vida gpuNjrq;fis tpl ,it

$ba ,sk; rptg;G epwj;ijf; nfhz;bUf;Fk;.

 cau;juk; nfhz;l Nfhop ,iwr;rpapd; Njhw;wj;jpy; tpNrl NtWghLfis mtjhdpf;f

Kbahj NghJk; gOjile;j ,iwr;rpapy; fhzg;gLk; Ez;zq;fpfs; fhuzkhf

tOtog;G Vw;gLk;

 Nfhopfs; nfhy;yg;gLk; ,lj;jpypUe;J Gj;jk; Gjpa ,iwr;rpiag; ngw;Wf;nfhs;tNj

nghUj;jkhdjhFk;.

 ,jd;NghJ xUNghJk; Ritiar; Nrhjpj;jyhfhJ.

khjpup Njhw;wk; epwk; ,ioaikg;G   kzk;

 Gjpa Nfhop ,iwr;rp

 ehl;gl;l Nfhop ,iwr;rp



111

caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

nray;Kiw 41
gy;tifg;gLj;jpa ,iwr;rp cw;gj;jpg; nghUs;fs; jahupj;jy; (Meat balls / Sousages)
Nju;r;rpkl;lk; 15.5 : Nfhop ,iwr;rp rhu;e;j ifj;njhopypd; Gjpa Nghf;Ffisj; tprhuiz

 nra;thu;.

ghlNtisfs; : 0 2

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

² ngWkjp Nrh;f;fg;gl;l Nfhop ,iwr;rp cw;gj;jpfs; jahupg;gjw;fhfg;

gad;gLj;Jk; %yg;nghUs;fisj; njupT nra;jy;

² cgfuzq;fisr; rupahfg; gad;gLj;Jjy;

² %yg;nghUs;fspd; njhopy;fis tpsf;jy;

² kPw;Nghy;]; kw;Wk; nrhNrI]; (Meet balls / Sousages) jahupf;Fk; rupahd
gbKiwfisg; gpd;gw;Wjy;

² Njitahd %yg;nghUs;fisr; rupahf epWj;njLj;jYk; cupa

re;ju;g;gq;fspy; Nru;j;jYk;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

a. nrNrI]; (Sousages) xU fpNyhfpuhk; (1kg) jahupg;gjw;Fj; Njitahd %yg;nghUs;fs;

² Nfhop ,iwr;rp 800g
² Nfhopapiwr;rp nfhOg;G 100g
² gdpf;fl;b my;yJ gdpePu; 70g
² nfhOg;G ePf;fpa ghy; kh 30g

(my;yJ Nrhag; Gujk; my;yJ NfhJik kh)

² cg;G 18g
² kpsF (ntz;kpsF) 1.2g
² rPdp 2g
² nghRNgw;W 4g

nrNrI]; jahupg;gjw;Fj; Njitahd nghUs;fs;

² miug;ghd; ngwp  ̂ Grinder, Mincer&
² Bowl chopper
² Stuffer
² Linkingnghwp
² GifA+l;Ltjw;fhf mikf;fgl;l gPg;gha;

² mKf;f mLg;G  ^Pressure cooker&
² vupthA mLg;G

² ePiu ntg;gNkw;Wtjw;Nfw;g ghj;jpuk;

² FspNuw;wp

² nrYNfhR nkd;rt;T

² juhR ^Analytical Balance&
² ntg;gkhdp

² fj;jp

² ntl;L gyif  ̂ Cutting board&
² nghjpapL nghUs;fs;

² %yg;nghUs;fis ,l;L epWg;gjw;F fiwapy cLf;Fg; ghj;jpuq;fs;

² nghypj;jPd; Kj;jpiuapL fUtp.
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b. ,iwr;rp cUz;il (kPw; Nghy;]; - (Meat balls) jahupg;gjw;F Njitahd nghUs;fs;
² Nfhop ,iwr;rp 65%
² Nrhsk; kh 3%
² Nrhahg; Gujk; 3.2%
² vz;nza; 10%
² cg;G 2%
² rPdp 0.9%
² (kpsF) Ritr;ruf;Fg; nghUs;fs; 15.9%
² gdpf;fhl;b my;yJ gdpePu; 13.8%

Njitahd nghUs;fs;

² ,iwr;rp miug;ghd; ^Grinder&
² Bowl chopper
² vupthA mLg;G

² ePu; ,l;L ntg;gNkw;Wtjw;fhd xU ghj;jpuk;

² nghjpapL nghUs;fs;

² FspNuw;wp

² nghypj;jPd; Kj;jpiuapL fUtp

² fj;jp

² ntl;L gyif ^Cutting board&
² %yg;nghUs;fis ,l;Lr; rikg;gjw;fhf fiwapy;YUf;Fg; ghj;jpuq;fs;

² ntg;gkhdp

Nfhopapiwr;rp nrhNrI]; jahupj;jy;

Kiw :

I& %yg;nghUs;fisj; jahu;g;gLj;Jjy;

             ² nrhNrI]; jkahupg;gjw;fhfg; Gj;jk;Gjpa Nfhop ,iwr;rpiaj; njupT nra;J

nfhs;f.

             ² fj;jpnahd;wpidg; gad;gLj;jp Njhy; Ks; ePf;fp ,iwr;rpia Ntwhf;fp

fOtpf;nfhs;f.

² Rj;jkhd fiwapy; cUf;Fg; gj;jpunkd;wpy; 800 fpuhk; Nfhop ,iwr;rpiaAk;

100 fpuhk; Nfhopapiwr;rp nfhOg;igAk; epWj;njhLf;Ff.

            ² Vida %yg;nghUs;fis epWj;njLf;Fk; tiuapy; Nkw;gb Nfhopapiwr;rpiaf;

FspNuw;wpapy; itf;Ff. Nfhop ,iwr;rpapd; ntg;gepiyia 120C apDk;

Fiwthd kl;lj;jpy; itj;jpUg;gjpy; ftdQ;nrYj;Jf)

² nrhNrI]; jahupg;gjw;fhf Njitahd rPdp> kh> cg;G> gdpf;fhl;b> gdpePu;.

ngRNgw;W> kpsF (Njitf;Nfw;g) Mfpatw;iw ntt;Ntwhf epWj;njLf;Ff.

² FspNuw;wpapy; itj;j Nfhopapiwr;rpia ntspNa vLj;J miug;ghdpy; ^Grinder&
,l;L miuj;Jf;nfhs;f.

² Nfhopapiwr;rpia miuf;Fk; Ntisapy; mjDld; cg;G Nru;f;Ff.

² miuj;j Nfhopapiwr;rpf; fyiyia> Bowl chopper nghwpapy; ,l;L %bapdy;

%b miuj;njLf;Ff.

² ,iwr;rpia miuf;Fk;NghJ nghRNgw;W> epWj;njLj;j gdpf;fhl;b / gdpePu; 1
3

gFjpia Nru;f;Ff.
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² ,iur;rpf; fyitia 6-8 epkpl Neuk; miuj;J gpd;du; mjDld; nfhOk;G>

rPdp> kpsF> kPjpahf cs;s gdpf;fhl;b / gdpePu; 1
2 gFjpiaAk; Nru;j;J

NkYk; miuj;njLf;Ff.

² miuj;njLj;j ,iwr;rpf; Fioaypy; ^batter/dough& ntg;gepiy 180C apYk;

cauhjthW itj;jpUg;gjpy; ftdQ; nrYj;Jf.

² miuj;njLj;j khf;Fioaiy> ];ut;th;  ^stuffer& nghwpapd; JizAld;

nrYNyhR nkd;rt;T ciwfspy; epug;gpf;nfhs;f.

² stuffer nghwp ,y;iynadpy;> Rj;jkhd xh; mq;Fy (1”) PVCFoha;j;Jz;nld;Wld;

xU Gwj;Nj MLjz;nlhd;wpidg; nghWj;jpj; jahu;g;gLj;jpnfhs;f.

² 18 -22mm  msTif nrYNyhR nkdd;rt;Tg; ciwnahd;wpid PVC  Foapd;

kW me;jj;jpy nghUj;jpf;nfhs;f.

           ² gpd;du;> ,iwr;rpf;Fioaiy> PVC  FoapDs; epug;gp MLjz;il mkj;Jtjd;

%yk; nrYNyhR ciwapDs; ,iwr;rpf;Fioaiy epug;gpf; fhz;f.

² nrYNyhR nkd;gly ciwfspDs; epug;Gk; ,iwr;rpf;Fioaypd; ePsk; Vwj;jho

10 nrd;upkPw;wu; (,e; ePsk; re;ijf; Nfs;tpf;Nfw;g NtWgLk;) mikAkhW iffshy;

jpUfp Ntwhf;fpf;nfhs;f.

            ² Linkingnghwp cs;snjdpd;> mg;ngwpapd; %yk; nrNrI; cUisfis Ntwhf;fpf;

nfhs;syhk;.

² ,t;thwhfj; jahupj;j nrNrhI]; cUisfis GifA+l;ba clNdNa

73-76 0C ntg;gepiyapyhd ePu;g;ghj;jpuj;jpy; 15-20 epkpl Neuk; mkpo;j;jp

itf;Ff. ^Cooking&
² mg;NghJ nrNrhI]; cUisfspy; cl;gFjp ntg;gepiy Fiwe;j gl;rk;

650CMfTk; $bagl;rk;  680C MfTk; ,Uf;FkhW ftdQ;nrYj;Jjy; Ntz;Lk;.

(650C -680C)
² GifA+l;lYf;Fk;> mtpg;gjw;Fk;> 1- 2 kzp Neuk; tiu nry;Yk;

² mtpj;njLj;j nrNrI]; kPJ 160C ntg;gepiyAs;s Fspu;ePiur; rptpWtjd; ^spray&
%yk; Fspu;j;jpf;nfhs;f.

² nrhNriIf; Fspu;j;jpa gpd;dh; mjd; kPJ cs;s nrYNYhf;fg;giliaf;

fow;wp ePf;ff.

,iwr;rp cUz;il jahupj;jy; (Meat Balls)

Kiw :

I& %yg;nghUs;fisj; jahu;g;gLj;Jjy;

             ² NkNy (a) ,w;Nghd;W Nfhop ,iwrpiaj; jahu;gLj;jpf; nfhs;f.
             ² Nfhopapiwr;rpapd; Njitahd msit fiwapy; cUf;Fg; gj;jpunkhd;wpy;

epWj;njLf;Ff.

² Njitahd Vida %yg;nghUs;fis epWj;njLf;Fk; tiu Nfhopapiwr;rpiaf;

FspNuw;wpapDs; itf;Ff.

² ,iwr;rp cUz;il jahupg;gjw;F Njitahd Vida %yg;nghUs;fis. Nrhsk;

kh> Nrhahg; Gujk;> vz;nza;> cg;G> rPdp> Ritr;ruf;Ffs;> gdpf;fhl;b/gdpePu;
Mfpatw;iwj; jdpj;jdpNa epWj;njLf;Ff.

² epWj;J vLj;Jf; FspNuw;wpapy; ,l;l Nfhopapiwr;rpid miug;ghdpy; ^Grinder&
,l;L miuj;Jf;nfhs;f.

Mjz;L PVC  Foha; nrYNyhR ciw



114

caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

² ,iwr;rpia miuf;Fk; Ntisapy; Vw;fdNt epWj;njLj;j cg;G> vz;nza;>

Nrhsk; kh> rPdp> kpsF (Jz;Lfshf;fpa kpsF$Crush pepper) gdpf;fhl;b
(rpwpa msTs;s gdpf;fl;bj;Jz;Lfs; (Crush ice /  gdpePu;) Nru;f;Ff.

² ed;F miuj;njLj;j ,iwr;rpf; Fioaiy> Rj;jkhd fiwapy; cUf;Fg;

gj;jpunkhd;wpy; ,l;Lf;nfhs;f. (,iwr;rpf; Fioaypd; ntg;gepiy ^180C& apYk;

Nkw;glhjthW itj;jpUg;gjpy; ftdQ; nrYj;Jf)

² miuj;njLj;j ,iwr;rpf; Fioaiy ehd;F 12 -13 fpuhk; epiwAs;s rpwpa

cUz;ilfshf Mf;fpf;nfhs;f.

² me; ,iwr;rp cUz;ilfis 750C ntg;gepiyapy; cs;s ePupy; 10 epkpl

Neuk; tiu itj;jpUj;J mg;Gwg;gLj;jpf;nfhs;f.

(,iwr;rp cUz;ilfs; mtpe;j gpd;dh; ghj;jpuj;jpy cs;s ePupy; kpje;j

epiyapy; fhzg;gLk;)

² mt;tpiwr;rp cUz;ilfis miw ntg;gepiy tiu Fspu;r;rpaila ,lkspf;Ff.

tpNrl mk;rq;fs; :

nrhNrI]; jahupf;Fk; NghJ

² Nfhop ,iwr;rpiaj; Njitahd msTf;F miuj;njLg;gjw;fhf Mixer , Bowl chop-
per  Mfpa ngwpfs; ,y;iynadpy; mince nra;ag;gl;l Nfhop ,iwr;rpia re;ijapy;
nfhs;tdT nra;J mLj;j gbKiwfisj; ifahs;f.

² nrYNyhR nkd;ry;T ciw ,y;iynadpy; mYkpdak; ,jo; (Aluminium foils)
gad;gLj;jyhk;.

² Vacuum pack nghwpaPL Kiw %yk; my;yJ Nghj;jy;fspy; my;yJ jfug;Ngzpfspy;

milf;fg;glyhk;.

² Gifa+l;lYf;Fg; gjpyhf nfhjpePuhtpapYk; mtpj;njLf;fyhk;.

,iwr;rp cUz;il jahupf;Fk; NghJ

² xt;nthU gbKiwapDk; Fwpj;j ntg;gepiyiaf; fl;Lg;gLj;JtJ Kf;fpakhdJ

² Vacuum packKiwapy; jfug;Ngzpfspy milf;fyhk;.
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nray;Kiw 42
Kl;ilapd; mf> Gw ,ay;GfspD}lhf juj;ijr; Nrhjpj;jy;

Nju;r;rpkl;lk; 15.6 :Kl;il rhu;e;j cw;gj;jp ifj;njhopypy; etPd Nghf;Ffis tpdtpawpthu;.

ghlNtisfs; : 0 2

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; njupT nra;jy;

² Kl;ilapd; ntz;fU> kQ;rl;fU> XL Mfpatw;wpd; rjtPjj;ijf; fzpj;jy;

² mf> Gw ,ay;Gfspd; %yk; jukhd Kl;ilfis njupT nra;jy;

² |N`h| myF %yk; Kl;ilapd; juj;ijj; Jzpjy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² Kl;il 10

² fz;ypd; cgfuzk;

² ngw;wpf; fpz;zk; 09

² epiwia msf;Fk; cgfuzk; (Analytical balance)
² ePu; ghj;jpuk;

² ngd;rpy;

² nts;is epwf;fljhrp

² Ntzpau; mstpil

² fz;zhbj; jl;L

² Ez;khdpj;jpUFf; fzpr;rp

Kiw :

 gy;NtW epiw> tbtq;fisAila ehd;F Kl;ilfisj; njupT nra;f.

 mk;Kl;ilfis A, B, C, D vd Rl;bapLf.

(i) Kjypy; mk;Kl;ilfspd; epiwiaj; jdpj;jdpNa epWj;Jf; Fwpj;Jf; nfhs;sTk;.

(ii) Gw ,ay;Gfisr; Nrhjpj;jy;

 ngauplg;gl;l Kl;ilfspd; Rj;jk; ,ioaikg;G> ntbg;G> gOJ Nghd;w Gw
,ay;Gfisr; Nrhjpj;J gpd;tUkhW ml;ltizapy; Fwpj;Jf; nfhs;f.

,ay;Gfs; A         B          C          D

Rj;jk;

,ioaikg;G

ntbj;jy;> gOjiljy;

tbtk; (%)

ntz;fU

kQ;rl; fU

 tbtj;ijg; gupNrhjpj;jy;

 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;
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 fzpj;jwpe;j tbtr; Rl;bg; ngWkhdq;fis Nkw;gb ml;ltizapy; gjpT nra;f.

(iii) mf ,ay;Gfisg; gupNrhjpj;jy;

 fz;lypd; cgfuzj;jpd; %yk;

 NkNy A, B, C, D vd ngauplg;gl;l vy;yh Kl;ilfisAk; nfz;lypd;
cgfuzj;jpd;kPJ itj;J 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 ngw;wpf; fpz;zq;fspy;
jdpj;jdpahf ,Lf.

 Kl;ilapd; ntz;fU> kQ;rl; fU Mfpatw;iw mtjhdpj;J (Nkw;gb
ml;ltizapy;gf;fk; 115) Fwpj;Jf; nfhs;f.

(iv) gioa> Gjpa Kl;ilfis ,dq;fhzy;

 ehd;F Kl;ilfis vLf;fTk;

 ePu; nfhz;l ghj;jpuj;jpy; ehd;F Kl;ilfisAk; jdpj;jdpNa ,l;L mtjhdpf;fTk;.

 ePupy; kpjf;Fk; Kl;ilfisf;Ak; ePupy; mkpOk; Kl;ilfisAk; Ntwhf;fpf; nfhs;f.

 mjw;fika gioa> Gjpa Kl;ilfis ,dq;fz;L nfhs;f.

(v) 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
ngw;wpf; fpz;zq;fspy; jdpj;jdpNa ,l;Lf; nfhs;f.

 Kl;ilNahl;il gpupnjhU ngw;wpf;fpz;zj;jpy; ,Lf. ,jd;NghJ Kl;ilapd; Xuplj;jpy;
Jisapl;L mfw;wg;gLk; 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;ghf rjtPjj;jpy; fzpf;Ff.

 fzpj;jy;

100

100

100

 

 

 

kQ; rl; fUtpd; epiw
kQ; rl; fUtpd; E}w; WtjP k;

Kl; ilapd; epiw

ntz; fUtpd; epiw
ntz; fUtpd; E}w; WtPjk;

Kl; ilapd; epiw

Kl;ilNahl; bd; epiw
Kl;ilNahl; bd; E}w; WtPjk;

Kl; ilapd; epiw

 Nkw;gb ngWkhdq;fis rhjhuz Kl;ilapd; ghfq;fspd; tpfpjhrhug;
ngWkhdq;fSld; xg;gpLf.
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 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;fika jukhd Kl;ilfisj; njupT nra;J Ntwhf;fg;gLfpd;wJ.

VI. |N`h| ngWkhdk; %yk; Kl;ilapd; juj;ijj; Jzpjy;

² Kl;ilapd; epiwia mse;jwpf. (wg)
² Kl;il xl;il cilj;J cs;sPl;ilj; jl;ilahf xU fz;zhbj; jl;by;

,Lf.

² N`h khdpiag; 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 ngWkhdj;ijf; fzpf;Ff.

HV = 100 + 10g
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 ngWkhdk; juk;

AA >72

A 71-60

B 59-60

² nghJthd Kl;ilnahd;wpd; N`h ngWkhdk; 0-130 tPr;rpy; mlq;Fk;

tpNrl mk;rq;fs; :

 ,r;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; mJ rhu;gstpy; ePupy; mkpOk;.

 nghJthd 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;
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nray;Kiw 43
gOjile;j czTfis ,dq;fhzy; (ngsjPf/ ,urhad/ capupay; Kiwfs; %yk;

Nju;r;rpkl;lk; 17.1 :

ghlNtisfs; : 0 2

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

² czT gOjila fhuzkhf ngsjPf> ,urhad> capupay; ,ay;Gfis

,dq;fzy;

² gOjile;j czTfis mtjdhdpj;J gOjila vJthd fhuzpfis

,dq;fzy;.

² gOjile;j czT> Gjpa czT Mfpatw;iw NtWg;gLj;jp ,dq;fzy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² fiwapy; cUf;Ff; fj;jp

² gpshj;jpf;fpdhyhd / kug;gyifapyhd ntl;Lk; gyif
² ngj;jpupf; fpz;zq;fs;

² tOf;fpAk; tOf;fp %bAk; (cover slip)
² xsp EZf;Ff;fhl;b

² iftpy;iy (Hand lences)
² fa;r;rp tbj;j ePu;

² rpwa cuYk; cyf;ifAk; (motar and pestle)
² pH khdp

² pH 4" 7" 11 fiury;

² jpRf; fljhrpfs;

² rpwpa Kfitfs;

² fOtw; Nghj;jy; (wash bottle)

² ngsjpf ,ay;Gfis mtjhdpj;jy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² iftpy;iy

² fj;jp

² ntl;Lk; gyif

² gpd;tUk; czTg;gl;baypy; mlq;fpAs;stw;Ws; gOjilahj> gOjile;j

xt;nthU khjpup tPjk;
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,y czTtif khjpup 1 khjpup  2

01 goq;fs; (kh/thio) eRq;fpa> cuha;Tfs; njspthd Nkw;gug;g nfhz;l

Vw;gl;l ehd;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 gPilfs; mw;w

05 fha;fwpfs;/goq;fs; ntbj;j Njhy; nfhz;l gjpg;G Vw;glhj xg;gkhd

^jf;fhsp/fg;gy; thio& Nkw;gug;Gs;s

06 ghz;/gdp]; (Jz;L) gOjile;j G+Q;rzk; cld; jahupj;j

gpbj;j

07 gRk;ghy; jpiue;j> xU ehs; md;iwah jpdk; fhiyapy;;

fopj;j fwf;fg;gl;l ghy;

08 vz;nzapy; nghupj;j gz;ly; kzk; nfhz;l mz;ikapy; nghupf;fg;gl;l

czT(KWf;F Nghd;w) igf;nfw;W czT igf;nfw;W

09 ,iwr;rp> kPd; gOjile;j> J}u;kzk; gOjilahj kPd;> ,iwr;rp

nfhz;l kPd;> ,iwr;rp

10 muprp FUzy; mlq;fpa KOikahd kdpfs; nfhz;l

gioa mhprp mhprp

11 jhdpaq;fs;> vz;nza;  fy;> kzy; cs;s Rj;jkhd

tpj;Jf;fs; (Fuf;fd;> mRj;jkhd

vs;S)

12 Kl;il xLntbj;j> gOjile;j Gjpa> ntbg;gw;w

13 Nahfl; fhytjpj;jpfjp 2 -3 jahupj;J 1-2 ehs; fope;j

thuq;fs; fope;j

14 NrhW rikj;Jf; xU ehs; ,d;W fhiy rikf;fg;gl;l

fope;j

15 Mg;gps; goj;Jz;Lfs; gupfhupg;G nra;ahj vYkpr;rk; gor;rhW Nru;f;fg;gl;l

(,ay;ghd)

Kiw :

² njupT nra;j khjpupfspd; Gw> mf ,ay;Gfis mtjhdpj;J gpd;tUk;

ml;ltizapw; Nghd;W juTfisg; gjpT nra;f.

   cztpd;  khjpup                   mtjhdpg;G

    ngau;  epwk; ,ioahikg;G    kzk;       gpw

Gw   mf    Gw   mf     Gw   mf       Gw   mf

khk;gok; gOjile;j

     gOjilahj

ghg;ghrp  gOjile;j

     gOjilahj
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² ,urhad ,ay;Gfis mtjhdpj;jy;

Njitahd cgfuzq;fSk; nghUs;fSk;

²  pH  khdp

² gpwpl;R khdp (Brix Meter / Refracto Meter)

² pH ngWkhdq;fs; 4>7>11 fiury;;fs;

² fha;r;rp tbj;j ePu;

² fOtw; Nghj;jy;

² jpRf; flhjrp

² rpwpa Kfit

² msf;Fr; rhb ^100 ml&

² rpwpa cuYk; cyf;ifAk;

² ngsjpf ,ay;Gfisg; 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;)

Kiw :

fpilj;j mtjhdpg;Gf;fis gpd;tUkhW ml;ltizapy; gjpT nra;f.

     cztpd;      khjpup    mtjhdpg;G

   ngau; Brix nghWkhdk;       pH nghWkhdk;

khk;gok; gOjile;j

gOjilahj

gg;ghrp gok; gOjile;j

gOjilahj

² gpwpl;R khdp pH khdp Mfpatw;iw gad;gLj;j Kd;dh; msit jpUj;jk;

nra;Jf;nfhs;s Ntz;Lk;.

² gpwpl;R khdp pH khdp Mfpatw;wpd; kpd;tha;fis xt;nthU Kiw Nrhjpj;j

gpd;dUk; fa;r;rp tbj;j ePupdhy; fOtpf;nfhs;sy; Ntz;Lk;.

² kuf;fwpfs; goq;fs; Mfpatw;wpd; vy;ykhjpupfSk; gpujpepjpJtg;gLj;jgLk;

tifapy; cuypy; ,l;L ,bj;J my;yJ blend nra;J jahupj;j gor;rhWfis
pH ngWkhdk; / gpwpl;R nghWkhdk; fz;gjw;F gad;gLj;Jf.

² ghy; Nahfl; Mfpatw;iw ehd;F fyf;fpag;gpd;dh; ngwg;gl;l jput tbt

khjpupfis gpwpl;R ngWkhdk; pHngWkhdk; Mfpatw;iw Nrjpf;f gad;gLj;Jf.

² capupay; ,ay;Gfis mtjhdpj;jy;

² EZf;Ffhl;b

² cUg;ngUf;Fk; tpy;iy
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² ntl;Lk; gyif

² fj;jp

² fpuhk; rhak;

² tOf;fpAk;> %bj;Jz;Lk;

² rpwpa Kfhit ^25 ml&

² gok;

² fha;fwp

² ghz; / gzpR / NrhW

Kiw :

² njupTnra;j khjpupfspd; Gwj;Njhw;wk; mfj;Njhw;wk; Mfpatw;iw  ntWk; fhz;zhy;

mtjhdpj;J juTfisf; Fwpj;Jf;nfhs;f.

cjhuzk; : gg;ghrp - gOjile;j ,lj;jpy; fUepw nghl;Lfs; cs;sd.

² mLj;J me;j khjpupia iftpy;iyahy; Gwj;NjAk; mfj;NjAk; mtjhdpj;J

juTfisf; Fwpj;Jf;nfhs;f.

cjhuzk; : ghz; iftpy;iyapy; mtjhdpj;j NghJ fUepw tpj;jpf;fyd;fs;

fhzg;gl;ld.

² Kbtpy; khjpupapd; gOjile;j gfq;fspy; rpwpa msTfisg;ngw;W rpwpa Kfhitapy;

,l;L fa;r;rp tbj;j ePu; Nru;j;J fyf;fp mjpy; xU Jspia fhz;zhb tOf;fpapy;

vLj;J %bj;Jz;bdhy; %b EZf;Ffhl;bapy; Nahw;wp mtjhdpf;Ff.

² Nkw;gb mtjhdpg;Gf;fspd; gpd;dh; xt;nthU tOf;fpapYk; fpuhk; rhaj;Jsp

,l;L epw%l;b EZf;Ffhl;bapy; mtjhdpj;J gjpT nra;Jnfhs;f.

² mtjhdpg;Gf;fisg; gpd;tUkhW ml;ltizg;gLj;Jf.

;

cztpd; khjpup      mtjhdpg;G

ngau; ntWq;fhz;dhy; iftpy;iy        EZf;Ff;fhl;b    a

Gw      mf       Gw   mf        Gw   mf

gg;ghrp gOjilahj

gOjile;j

ghd; gOjilahj

gOjile;j

tpNrl Fwpg;Gfs;

 fha;fwpfs;> gotiffspd; mf ,ay;Gfis mtjhdpg;gjw;fhf mtw;iwf; fj;jpahy;

ntl;Ljy; Ntz;Lk;.

 Nkw;gb khjpupfSf;F gjpyhf gpuNjrj;jpy; ,yFtpy; fpilf;ff;Fba khjpupfisAk;

gad;gLj;jyhk;. vdpDk; ,k; khjpupfs; ngsjPf> ,uhrad;> capupay; fhuzpfshy;

Vw;gl;l khw;wq;fis mtjhdpf;f $bahdthfTk; vy;yh tifahd czT

njhFjpfis gpujpepjpJtg;gLj;JthdthfTk; ,Uf;f Ntz;Lk;.
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 gOjile;j czTfis xUNghJk; Ritj;Jg;ghu;j;jy; MfhJ vd mwpTWj;Jf.

 gw;wPupahf;fis mtjhdpg;gjw;fhf tOf;fpfis fpuhk; epwKl;bapd; %yk; rhaKl;ba

gpd;dh; njspthf gw;wPupaf; fyd;fis mtjhdpf;fyhk;.

 goq;fspd; kPJ ,sk; rptg;Gepwkhff; fhl;rpaspf;Fk; me;jpuf;NdhR tpj;jpfis

mtjhdpg;gjw;F mg;gokhjpupfs; kPJ fhz;g;gLk; fUk; nghl;Lfs; ehl;gl;;ljhf

,Uf;f Ntz;Lk; vd;gij tpsf;Ff.

 g+r;rpj;jhf;fj;Jf;Fupa Flk;gpg; gUtq;fis mtjhdpg;gjw;fhf fha;fwpfs;>

goq;fspypUe;J ntl;b mtjhdpj;jy; Ntz;Lk;.

 Njitnadpd; czT gOjilAk; NghJ Njhd;Wk; RajPd nfhOk;gkpyq;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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nray;Kiw 44
ghy; cw;gj;jpg; nghUs;fs; jahupj;jy;

(ghr;rhf;fg;gl;l ghy;> fpUkpaopf;fg;gl;l ghy;

Nju;r;rpkl;lk; 17.2 :  czT ew;fhg;Gf; Nfhl;ghLfisAk; El;gKiwfisAk; Muha;thu;;

ghlNtisfs; : 0 2

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

² ghy; - rhu;e;j czT ew;fhg;Gf;fhf njhopDl;gKiwfisf; ,dq;fhzy;

² ghr;ruhfg;gl;l ghy;> cw;gj;jpf;Fk; fpUkpaopf;fg;gl;l ghy;> cw;gj;jpf;Fk;

Njitahd nghUj;jkhd %yg;nghUs;fisj; njupT nra;J

ghw;fyitiaj; jahu;g;gLj;jpf;nfhs;sy;.

² rupahd gbKiwfisf; ifahz;L jukhd ghr;rhf;fg;gl;l  ghYk;>

fpUkpaopf;fg;gl;l ghYk;  ngWjy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

a. ghr;rhf;fpa ghy; cw;gj;jpf;fhf

² Rj;jkhd ePu;

² gpshj;jpf;Fg; ghj;jpuq;fs;

² VupthA mLg;G

² msf;Fk;rhb

² %b nghUj;Jk; cgfhuzk;

² ntg;gkhdp

² rpwpa tiyf; fz;Zs;s tb (6.4516 cm2 ,y; 100 my;yJ Nkw;gl;l)

² fbfhuk;

² rhtzk; /  ,Lf;fp
² Gj;jk;Gjpa gRg;ghy; xU yPw;wu; (1 l )

² Nfhf;Nfhth J}s; (RitA+l;bahf) 10 fpuhk;

² ntdpyh jputk; (kz %l;bahf) 3-5 Jspfs;

² mfg;ig (kuj;jyhd)

² nte;ePu;j; Njhl;bahf (Water bath) gad;gLj;Jtjw;Nfw;w
² fiwapy; cUf;Ff; NrhRg;gd; (Saucepan) - 1
² k];ypd; Jzpf; iff;Fl;il (12 x 12 cm)

b. fpUkpaopf;fg;gl;l ghy; cw;gj;jpf;fhd

² Gj;jk; Gjpa gRg;ghy; xU yPw;wu; (1 l )

² rPdp> nfhf;Nfhthj; J}s; (RitA+l;bahf)

² mfg;ig (kuj;jyhd)

² mKf;f mLg;G /  mKf;ftLfyd; ^Autoclave/Pressure cooker&
Kiw a. ghr;rhf;fpa ghy; cw;gj;jp

² rpwpa tiyf;fz;Zs;s tbapdhy; ghiy tbj;njLf;Ff.

² ghiyr; NrhRg;gdpy; ,l;L> mLg;igNaw;wp Rj;jkhd ku mfg;igapdy; JohtpathW

1000C ntg;gepiyapy; 5 epkpl Neuk; itj;jpUf;Ff.

² nt;tNkw;wpa ghy; mlq;fpAs;s NrhRg;ghd; (Sauce pan)  ,iz jz;zPu;g;

ghj;jpunkhd;wpDs; ,l;L ghy; 45-500C  tiu Fspur; nra;f. ,t;thW Fspu;j;Jk;

NghJ JohTjyhfhJ. NrhRg;ghdpy; cs; ghiy %bitj;jy; Ntz;Lk;.

² 45-500C  tiu  ghy; Fspu;rpaile;j gpd;dh; FopT Fiwthd xU fuz;biag;

gad;gLj;jp> ghypd; kPJ kpjf;Fk; Miliaf; ftdkhf mg;Gwg;gLj;Jf.



124

caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

² Mila 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>

tpiuthf nfhjpf;Fk; ePu; mlq;fpAs;s gj;jpunkhd;wpD}s; itj;J> fpUkpaopf;fg;gl

xfe;jp Jzpj;Jz;bidhy; tbj;njLf;Ff. mjw;fhf rpwpa tiyf;fz;Zs;s xU

tbiag; gad;gLj;jyhk;.

² tbj;njLj;j ghw;fyitia> fpUkpaopj;j Nghj;jy;fspy; epug;gp> fpUkpaopf;fg;gl;l

%bfshy; %bf;nfhs;f. (Nghj;jy; %bfisf; fpUkpaopf;Fk; tpjk;> ,r;nraw;ghlbd;

,Wjpapy; jug;gl;Ls;sJ)

² Nghj;jy;fspy; epug;gp %bapWf;fpa ghw;Nghj;jy;fis ePu;j;njhl;bnahd;wpy; 720C
ntg;gepiyapy; 20 epkpl Neuk; itj;J ghr;ruhf;fk; nra;f.

ePu;njhl;bapd; mbapy; k];ypd; Jzpj;Jz;nlhd;wpid tpupj;J mjd; kPJ Nghj;jy;fis

itg;gjd; %yk;> ePu;j;njhl;bapd; mbAld; Nghj;jy;fspd mbg;gFjp njhLifAWjiyj;

jtpu;j;Jf;nfhs;f.

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 FspUtjw;fhf cyu;thd Xh; ,lj;jpy;

itf;Ff.

² Nghj;jy;fs; Fspu;r;rpaile;j gpd;dh; fha;r;rp tbj;j ePh; xU yPw;wupy; Nrhbak;

nkw;whigry;Ngw;W 0.5 fpuhik ,l;L fiuj;jy; fiurypdhy;> %biar; #oTs;s

gFjpfisAk; Nghj;jiyAk; fOTf.

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;jpf;fhd

² Gj;jk; Gjpa ghiy gpujhd %yg;nghUshff; nfhz;L ghr;ruhfj;jpd; NghJ gpd;gw;wpa

mNj xOq;FKiwiaf; ifahz;L 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

jq;fpia itj;J 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;f tLfydpd; %biar; rupahf

,Wf;fp Mspia KLf;fp ntg;gNkw;Wf.

² rw;W ntg;gNkwpa gpd;dh;> mKf;f tLfydpd; 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 iff;Fl;ilnahd;wpidNah gad;gLj;jp

Nghj;jy;fis ntspNa vLj;J> cyu;thd Xh; ,ljj;py 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;Jf; jahupj;j fiuriyf; nfhz;L

Nghj;jy;fisf; fOtpr; Rj;jkhd xh; ,lj;jpy; itf;Ff/ fsQ;rpag;gLj;Jf.
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² Nghj;jy;fisf; fpUkpaopj;jy;

² Kjypy; Nghj;jy;fisr; Rj;jkhd ePupy; fOTf

² gpd;dh; 0'1 %  vupNrlh (NaOH) fiury; 12 kzp Neuk; Nghj;jy;fis mkpo;jp

itf;Ff.

² mKf;fw;wp tifnahd;wpidg; (cjuzk; rtu;fhuk;) gad;gLj;jp Nghj;jy;fspy; gbj;Js;

vupNrhlh ePf;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;

² Nghj;jy;fisf; FWf;fhd mLf;Ff.

² ,t;thwhd fOtpa Nghj;jy;fis> NrhRg;ghd; (Sauce Pan)  xd;wpy; fpilahf

mLf;fp 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;thwff; 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;fkhFkhW %bapdhy; %Lf.

² %bfisf; fpUkpaopj;jy;

² 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;L fhw;wpWf;fkhf Kbitf;Ff.

a. ghr;rhf;fk;

² ntg;gNkw;wpa ghypd; Miu Kw;whf epf;fg;gl;glhjtplj;J> ,Wjp cw;gj;jpapy;

Milj;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; (ho-
mogenization) 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 Nrh;khdg; nghUs;fisr; Nru;j;j gpd;dh;> tbg;gjw;fhfg; gad;gLj;Jk; tb /Jzpj;Jz;L

fpUkpaopf;fgl;ljhf ,Ug;gJ mtrpakhFk;. ,y;iyNay; cw;gj;jpg; nghUSld;

Ez;zq;fpfs; Nru ,lKz;L.

² Nghj;jypy; ghy; epug;Gk; NghJ 2'5 cm msT ,lk; kPe;jpf;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;fhf

fpUkpaopf;fg;gl;l ,Lf;fpfis gad;gLj;Jf. iffisg; gad;gbj;Jtjhapd; ifAiw

(Gloves) mzpe;Jnfhs;f.
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² %b ,Wf;Fk; cgfuzj;jpy; mbapy; wg;gh; Jz;nlhd;wpiz itj;J mjd; kPJ

Nghj;jiy epiyf;Fj;jhf epWj;jp %bia ,Wf;FtJ ngUj;jkhdJ. mt;thW

nra;tjhy; Nghj;jy;fs; ntbg;gijj; jtpu;j;Jf;nfhs;syhk;.

b. fpUkpaopf;fgl;l ghy; cw;gj;jp

² Jis nfhz;l Nkilapd; cauj;jpwDk; Fiwthd cauj;jpy; mikAkhwhf mKf;f

tLfydpy; ePu; epug;Gjy; Ntz;Lk;

² mKf;ftLfydpd; %biag; rupahfg; nghUj;Jjy; Ntz;Lk; ,y;iyNay;> mKf;fk;

15 Psi ,id mila khl;lhJ

² NkYk; %b fod;WNghtjhy; tpgj;Jf;fs; Vw;glTk; ,lKz;L.

² %biaj;jpwf;f Kd;dh;> ntspg;gLj;jp thy;itj; jpwe;J cl;Gw mKf;fj;ij ePf;Fjy;

Ntz;Lk;. ,y;iyNay; tpgj;Jf;fs; Vw;wgl ,lKz;L.

² mKf;ftLfyd; Fspu;rpaile;j gpd;dNu mjd; %biaj; jpwj;jy; Ntz;Lk;.

² mKf;f tLfydpy; ,Ue;J ntspNa vLj;J Nghj;jy;fis Mwpa gpd;dh;> Nrbak;

nkw;whigry;igw;Wf; fiuj;j ePupdhy; fOTjd; %yk; Nghj;jy;fspd; tha;g;gFjpapy;

xl;bAs;s ghy; ePq;Fk;. mq;F Ez;zq;fpfs; tsu;r;rpailtJ jtpu;f;fg;gLk;.
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nray;Kiw 45
 fha;fwp tiffs; rpytw;iw gpyhd;rpq; nra;J cyu;j;jpia gad;gLj;jp cyu;j;Jjy;

Nju;r;rpkl;lk; 17.2 : wdydr mßrlaIKh lsÍfï uQ,O¾u yd l%uYs,am .fõIKh lrhs'

ghlNtisfs; : 0 2

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

² cyu;j;Jtjw;F nghUj;jkhd epiyapy; cs;s fha;fwpfisj; njupT nra;jy;

² cyu;j;Jtjw;F nghUj;jkhdthW kuf;fhwp tiffis ntl;bf;nfhs;sy;.

² juepakq;fspd;gb fha;fwpfis gpshQ;rpq; nra;J> cau;jukhd cyu;j;jpa

fha;fwpfis cw;gj;jp nra;jy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² fha;fwp tiffs; rpy (ful;> ghfy;> rk;gy; thiof;fha;) - 100 g
² fiwapy; cUf;Ff; fj;jp

² ntl;Lg;gyif ² gpshj;jpf;F Ngrpd;

² ePuhtp Gwg;ghf;fp (Steamer)
² vupthA mLg;G

² cyu;thA mLg;G

² FbePu; - 2 l
² rpj;jpupf; mkpyk; - 1 g
² kf;dPrpak; xl;irl;L 6.5 fiury;

² Rj;jk; nra;aj;jf;f> cUf;F jfl;L Nkw;gug;Gs;s Nkir

² ,yj;jpdpay; juhR

² Nrhbak; nkw;whigry;igw;W (SMS) 0.1 % fiury;

Kiw :

 Fwpj;j msT Kjpu;r;rpaile;j fha;fwpfisj; njupTnra;J nfhs;f.

 gpd;tUk; gha;r;rw;Nfhl;Lg; glj;jpd; gbKiwfspd;gb nraw;gLj;Jf.

Gjpa fha;fwpfs;


fOTjy;


200ppm FNshupd; fiurypy; xU epkplk; mkpo;j;jp itj;jy;


Rj;jkhd ePupdhy; fOTjy;


Njhy; rPTjhy;> tpj;Jf;fis ePf;Fjy; (Njitnadpd;)


Jz;Lfsyhf;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;


ePuhtpapy; gpyd;rpq; nra;jy; (,jw;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;
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
0.1 rjtPjk; Nrhbak; nkw;whigry;igw;W (SMS)fiurypy; xU epkplk; mkpo;j;jp

itj;jy;


gr;irepw fha;fwpfshapd; 0.5 rjtPj kf;dPrpak; xl;irl;L fiurypy; 2 3 epkplq;fs;

mkpo;j;jp itg;gjd; %yk; gr;ir epwj;ij ghJfj;jy;


Rj;jkhd ePupdhy; fOTjy;


ePufw;wy;

(5560 C ntg;gepiyapy; 4 khzpj;jpahyk; my;yJ Njitf;Nfw;g mjdpYk;

$Ljyhd Neuk;)

tpNrl Fwpg;Gfs;

 fha;fwp Jz;Lfis gpyhd;rpq; nra;a Kd;dh; mjpf Neuk; thspapy; jpwe;J

itg;gjy; fgpy epw Vw;gl ,lKz;L Mifahy; ePufw;wpa fha;fwpfspy; epwkhw;wk;

Vw;glyhk;.

 vspjpy; MtpahFk; gjhu;j;jq;fs; mlq;fpAs;s fha;fwpfis ePufw;Wk; NghJ mt;thwhd

gjhu;j;jq;fs; ntspNaWk;. cjhuzk; : yPf;];> ntq;fhak;> nts;isg;G+z;L

 gpshd;rpq; nra;Ak;NghJ rpj;jpupf; mkpyk;> Nrhbak; nkw;whigry;igl;L (Na2S2O5)>
kfdPrpak; xl;irl;L vd;gd gad;gLj;Jtjhy; fha;fwpfs; epwkhw;wkiltijj; jtpu;j;Jf;

nfhs;syhk;.

 Rj;jpfupj;j fha;fwpfisj; Njitf;Nfw;g Jz;Lfshf;Ftjw;F fiwapy; cUf;Fj;

fj;jpiag; gad;gLj;Jf.

 ntl;ba fha;fwpfis gpshd;rpq; nra;tjw;fhf> nfhjpePuhtp gpwg;ghf;fpapy; ,l

Kd;du; mtw;iw k];ypd; Jzpapy; Rw;wpf; nfhs;f.

 rupahf gpshd;rpq; nra;J rupahf ePufw;whtpbd; fha;fwpj;Jz;Lfspy; ntbg;G RUf;fk;

Ngd;wit Vw;gLtjhy; juk; FiwtilAk;.

 ePufw;wypd; Muk;gj;jpy; cau; ntg;gepiyia gpuNahfpg;gjhy; ePufw;Wk; gjhu;j;jj;jpd;

ntspg;gFjp jbg;giltNjhL cw;Gwj;jpy; ePufw;wy; rupahf epfokhl;lJ (Case
Hardening )

 ePufw;Wk; nghOJ fha;fwpfs; jl;by; xl;bf;nfhs;s ,lKz;ljyhy; ,il ,ilNa

Gul;Ljy; Ntz;Lk;.

 ,uhrad gjhh;j;jq;fis cupa nrwptpy; gad;gLj;JtJ mtrpakhFk;.

 cyu;j;jpa fha;fwpfs; <uhypg;ig cwpQ;Rk; Mjyhy; nghUj;jkhd nfhs;fsd;fspy;

nghjp nra;J itj;jy; Ntz;Lk;.

cjhuzk; : Fiwe;j gl;rk; nghypGNug;gypd; ciwfs;

 fha;fwpfspy; 80-90 rjtPjk; ePu; mlq;fpapUf;Fk;. vdpDk; ePufw;wy; %yk; 10 rjtPjj;jpYk;

Fiwj;jy; Ntz;Lk;. vdNt Ez;zhq;fp njhopw;ghL nejpaj;njhopw;ghL Mfpad

,opthFk;.
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nray;Kiw 46
kJrhu nehjpj;jy; %yk; nrt;tpsePu; itd; cw;gj;jp nra;jy;

Nju;r;rpkl;lk; 17.4 : czT ew;fhg;Gf; Nfhl;ghLfisAk; El;gKiwfisAk;

  Njbaha;thh;.

ghlNtisfs; : 0 2

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

² nrt;tpsePh; itd; cw;gj;jpf;Fk; nghUj;jkhd nrt;tpsePh;f;fha;fisAk;

NtW %yg;gnghUs;fisAk; njupT nra;jy;.

² rupahd gbKiwfisf; ifahz;L jukhd nrt;tpsePh; itd; cw;gj;jp

nra;jy;

² jukhd nrt;tpsePu; itd; njupT nra;jy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² nrt;tpsePh; 300ml
² rPdp 60g

² kJtk; (yeast) 1.5g

² 500ml  fz;zbf; $k;Gf;FLit

² wg;gh; milg;ghd;

² Rj;jkhd ePu; 5ml
² cgfuhz mikg;gpy; fhl;lg;gl;Ls;sJ Nghd;w xU fz;zbf;Foha;

Kiw :

 nrt;tpsePu; itd; cw;gj;jp nra;tjw;fhfg; Ma;T$lj;jpy; gpd;tUtJ Nghd;w xu;
cgfuhz mikg;G jahupj;Jf;nfhs;f.

 tbj;njLj;j Rj;jkhd ,sePUld; rpwpjsT rPdp Nrh;f;Ff. gpd;dh; Njitahd
msTf;F kJtk; ^Succharomyces cerevisiae& Nru;j;Jf; fye;J clNdNa wg;gh;
milg;gDld; $ba Foaikg;gpidg; nghUj;jpf;nfhs;f.

 ,uz;lhk; jpdj;jpy; wg;gh; milg;gidf; fow;wp kPz;LnkhU jlit Fwpj;j msT
rPdp Nru;j;Jf; fyf;fpa clNdNa wg;gh; milg;ghDld; $ba Fohaikg;gpidg;
nghUj;Jf.

 ,t;thwhf nrt;tpsePh; nehjpg;gjw;fhf miw ntg;gepiyapy; Vwe;jho 7 ehs;fs;
tiu itj;jpUf;Ff. FLitapDs; cs;s nrt;tpsePh; itd; cw;gj;jpaahFk;.
gpd;dh; mikg;igj; jpwe;J ngwyhk;.

fz;zhbf; Foha;

 500 ml $k;Gf;FLit

wg;gh; milg;ghd;

nrt;tpsePu; + rPdp + kJf;fyit

Rj;jkhd ePu;
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 nrt;tsePh; cw;gj;jpr; nrad;Kiwiaf; $l;Lg; gha;r;ry; Nfhl;Lg;ghlk;

nrt;tpsePu;f;fhiar; Rj;jkhd ePupy; fOTf


fhiaj;Jisj;J nrt;tsePiu Kfitnahd;wpDs; tbj;njLj;jy;

Vwe;jho 300ml,idf; $k;Gf;FOitnahd;wpDs; msnjLj;jy;


60fpuhk; rPdp Nru;j;Jf; fiuj;jy;

(nrt;tps ePupd; 20%msT rPdp Nru;j;jy;)


1.5 fpuhk; kJtk; Nru;j;jy;


,ad;w msT tpiuthf wg;gh; milg;ghDld; $ba Fohaikg;gpidf; FLitapy;

nghUj;Jjy;


,uz;lhk; ehs; rPdp Nru;j;jy;


mikg;ig 7 ehs;fs; itj;jpUj;jy;


nrt;tpsePh; itd;

tpNrl Fwpg;Gfs;

 nrt;tpsePh; - rPdpf;fiyit tspkz;lyj;Jld; njLifAWtijj; jtpu;j;jy; Ntz;Lk;

gpwtif kJtq;fs; Nru;tij ,jd; %yk; jtpu;j;Jf; nfhs;syhk;.

 ghlrhiy Ma;T$lj;jpy; Nkw;gb cw;gj;jpf;Fr; nrad;Kiwia elj;Jk;NghJ>

fpUkpaopf;fg;gl;l #oiy cgNahfpg;gJ fbdkhdjhifahy; Clfj;jpy; ghjfkhd

Ez;zq;fspfs; tsh;r;rpaila ,lKz;L.

vdNt> GYDzu;Tj; jd;ikia kjpg;gpLk; NghJ itidr; Ritj;Jg;ghu;j;jiyj;

jtpu;j;Jf;nfhs;sy;  Ntz;Lk;.

 cw;gj;jp nra;j> nrt;tpsePu; itdpy; mlq;fpAs;s kJrhuj;jpd; msit msg;gjw;fhf

,GypNdhkhdp (Ebulinometer) vDk; cgfuzk;> tzpfkl;l itd; cw;gj;jpj;Jiwapy;

gad;gLj;jg;gLfpd;wJ.

 cau; juKs;s itdpy; Vwe;jho 11%  kJrhuk; mlq;fpapUj;jy; Ntz;Lk;.

 GyDzu;T ,ay;Gfis kjpg;gpLtjd; %yk; cw;gj;jpapd; juk; gw;wpa tpsf;fj;ijg;

ngwyhk;.
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,yw;wpf;fkpy nehjpj;jy; %yk; fha;fwpfis ew;fhg;Gr; nra;jy; (Nfhth

gad;gLj;jp (Sauerkraut)  cw;gj;jp nra;jy;

Nju;r;rpkl;lk; 17.4 : jpz;k myFj; njhopDl;gj;ijAk; El;gKiwfisAk; ifahz;L

  czT cw;gj;jpfs; jahupg;gu;.

ghlNtisfs; : 0 2

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

² Sauerkraut jahupg;gjw;F Njitahd %yg;nghUl;fs; cgfuzq;fs;

Ngd;wtw;iw Maj;jk; nra;jy;

² rupahd gbKiwfisf; ifahz;L jukpf;f Sauerkraut jahupj;jy;

² GyDzu;T kjpg;gPL %yk; jukhd Sauerkraut njupT nra;J nfhs;sy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² Nfhth (ful;> Ks;sq;fp Nghd;wtw;iwAk; gad;gLj;jyhk;)

² cg;Gj;J}s;

² 2.5 rjtPjk; cg;Gf;fiury; (1 l ePupy; 25 g cg;igf; fiuj;jy;)

² fiwapy; cUf;Ff;fj;jp

² ntl;Lg;gyif

² gpshj;jpf;F jl;L

² vupthA mLg;G

² fiwapy; cUf;F NrhRg;gd;

² %bAld; $ba ntw;W [hk; Nghj;jy;

² nghypj;jPd;

² 50ml Kfit my;yJ Kfit tbt fpz;zg; ghj;jpuk;

² ntg;gkhdp

² ,yj;jpudpay; juhR

Kiw :

 Nfhthtpd; Nkw;Gwj;jpy; cs;s gr;ir epw ,iyfs; rpytw;iw mfw;Wf.

 gpd;dh; Rj;jkhd ePupdhy; KOf; Nfhthitf; fOTf.

 ,dp Nfhth ,iyfis fsw;wp eL euk;ig ePf;Ff.

 gpd;du; kPz;Lk; fOtp ePu; tbatpLf.

 3-5 mm msTila nky;ypa Jz;Lfshf ntl;Lf.

 mj;Jz;Lfis gpshj;jpf;F jl;by; gug;gp itj;J 2.5 rjtPjk; cg;Gf;fiuriy
Nru;j;J ed;F Gul;Lf. (1fpNyhfpuhk; NfhthTf;F 25fpuhk; cg;G nghJkhdJ)

 cg;G Nrh;j;j Nfhth ,iyj; Jz;Lfis gj;jpuk; xd;wpy; ,l;L ed;F mOj;Jf
,jw;fhf 500ml Kfitia my;yJ mt;twhd xU gj;jpuj;ijg; gad;gLj;Jf.

 ed;F mOj;jp ,Wf;fg;gl;l fyitapd; kPJ nghypj;jPd; glyj;ij tpupj;J %Lf.

 mjd;kPJ ePu; epug;gg;gl;l nghyPj;jpd; ciwia itj;J fhw;wpd;wpa epiyia
Vw;gLj;Jf. (water seal)
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 ,e;j cgfuzj;njhFjpia xUthufhyk; miw ntg;gepiyapy; nehjpf;f tpLf.

 VO ehl;fspd; gpd;dh; pH nghWkhdj;ij mse;J NghjpasT nehjpj;jy; epfo;e;Js;sjh

vd mwpf. (pH nghWkhk; 4,Yk; Fiwnthdpd; nehjpj;jy; NghJkhdJ.)

 NghjpasT nehjpj;jy; eilg;ngw;Ws;sjhapd; 2.5 rjtPjk; cg;G fiurypy; 75oC

ntg;gepiyapy; 2-3 epkplq;fs; mtpj;Jf;nfhs;f.

 nehjpf;fr;nra;j ,f;fyitia fpUkpaopf;fg;gl;l Nghj;jypy; ,l;L 2.5 rjtPjk;
cg;Gf;fiury; fyitf;F Nky; ,Uf;FkhW epug;Gf.

 Nkw;gb Nghj;jiy ePulq;fpa ghj;jpuj;jpypl;L 15 - 20 epkplq;fs; ntg;gNkw;Wf.

 #lhd epiyapy; ,Uf;Fk;NghNj %bapdhy; %Lf.

 ,uz;L thuq;fs; fope;j gpd;dh; Nghj;jiy jpwe;J GyDzh;Tr; Nrhjid elj;Jf.
 ,e;j fyitia jahupj;j gpd;dh; mjd; mkpyj;jd;ik 1.5 rjtPjkhf fhzg;gl

       Ntz;Lk; mjhtJ 1000fpuhk; cw;gj;jpg; nghUspy; 1.5 fpuhk; ,yw;wpf;fkpyk; fhzg;gl
      Ntz;Lk;.

 0.1N NaOH cld; epakpg;Gr; nra;J mkpyj;jd;ikia mwpe;J nfhs;syhk;.

tpNrl Fwpg;Gfs;

 Sauerkraut cw;gj;jp nra;Ak;NghJ fhw;wpd;wpa epiy rupahf Ngzg;gLjy; Ntz;Lk;

nehjpj;jy rpwg;ghf epfo ,J cjTk;

 ,yw;wpf;fkpy nehjpj;jYf;F Njitahd gw;wPhpahf;fs; ,aw;ifapNyNa Nfhth

,iyfspy; fhzg;gLfpd;wd.

 Nkw;gb gw;wPupahf;fspd; njhopw;ghL fhuzkhf fyitapd; mkpyj;jd;ik 0.7 - 1.0 %
tiuapyhd mg;NghJ ,yw;wpf;mkpy nehjpj;jiy epfo;j;Jk; gw;wPupahf;fs;

njhopw;gLtjhy; jdpj;Jtkhd RitAk; kzKk; Njhd;Wk;.\

ePu; epug;gpa nghypj;jPd; ciw

nghypj;jPd; Rw;Wiw
Nfhth Jz;Lfs;

ghj;jpuk;
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mnrw;wpf;F mkpy nehjpj;jy; %yk; tpdhfpup jahupj;jy;.

Nju;r;rpkl;lk; 17.2 : czT ew;fhg;Gr; nra;Ak; Nfhl;ghLfisAk; El;gKiwfisAk;

 Njbg;ghh;g;ghu;.

;ghlNtisfs; : 0 3

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

² gjePu; my;yJ Njq;fha;j;jpufj;ijf; nfhz;L jahhpg;gjw;Fj; Njitahd

fs;Sf;fyitiaj; jahupj;jy;.

² Njitahd Vida %yg;nghUs;fspd; nghJkhd msTfspy;

Maj;jg;gLj;jpf;nfhs;sy;.

² fs;Sf;fyitiaAk; tpdhfpupiaAk; Fwpj;j ntg;gepiyapy; Fwpj;j

msT Neuj;Jf;F ntg;gNkw;wy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² Njq;fha;j; jpuhtfk; my;yJ gjdPu;

² rPdp

² cyu; kJtk; (Ngf;fpup kJtk; Least)
² gjePiu/ Njq;fha;j;jputj;jpidf; nfhjpf;f itg;gjhw;ffhf fiwapy;

cUf;Fr; NrhRg;ghd; (Saucepan) ( 2l ,w;F Nkw;gl;l)
² msj;jw; fpz;zk; (measuring cup)
² thA mLg;G

² rpwpa tiyf;fz;Zs;s tb

² ntg;gkhdp

² ku mfg;ig

² gpshj;jpf;Fg; ghj;jpuk; - %bAld;
1

2
2

l
 
 
 

² rpwpa fz;Zs;s tiyj;Jz;L / Jzpj;Jz;L

² myq;fhu kPd; tsu;g;Gj;njhl;bf;F 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;lg;gl;l ,aw;ifj; njd;dk; tpdhfpup (ciwahfg; gad;gLj;Jtjw;F)

² Vwe;jho 4 yPw;wu; nfhs;ssTs;s gpshj;jpf;Fg;s ghj;jpuk;

² juhR

Kiw : 1

 Njq;fha;j;jpuhtfj;ij tbj;J vLf;f. Vwe;jho ,uz;L yPw;wu;.

 mjDld; 250 fpuhk; rPdp Nru;j;Jf; fyf;Ff.

 mLg;gpy; itj;J rpy epkplq;fs; nfhjpf;fr; nra;j Mwtpl;Lf;nfhs;f

 nfhjpf;f itj;J Mwtpl;l Njq;fha;jputj;Jld; cyu; kJtk; (Least) miu Nkirf;

fuz;b Nru;j;Jf; fyf;Ff.

 ,f;fyitia ,uz;L yPw;wupYk; rw;Wg; ngupanjhU gpshj;jpf;Fg; ghj;jpuj;jpy;

(basket),l;L fhw;wpWf;fkhf (Air tight)milj;J Vwj;jho xU thufhyk; itj;jpUf;f.

 xU thuj;jpd; gpd;du;. ,f;fyitia tbj;J cyu; kJtk; kw;Wk; gpw nghUl;fis

ePf;Ff.
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 tbj;J vLj;j kJtf; fiuriy mLg;gpy itj;J 060 C apy; 20 epkplq;fs; tiu

ntg;gNkw;wp Mwtpl;Lf;nfhs;f.

 Nkw;gb fyit mwpa gpd;dh;> 4 yPw;wu; nfhs;ssTs;s gpshj;jpf;Fg; gj;jpunkhd;wpw;F

kw;wp ehl;gl;l tpdhfpup 10%  msT> ciwahf Nru;f;Ff.

 ,f;fiury; mlq;fpAs;s ghj;jpuj;jpd; thapid nky;ypa Jzpj;Jz;nlhd;iw ,uz;lhf

kbj;J itj;J ,Wf;fkhff; fl;b xU khjfhyj;Jf;F itj;jpUf;Ff.

Fwpg;Gfs;

 ,f;fyitf;F kPd;njhl;bf;F xl;rprd; toq;Fk; tif Nkhl;lu; xd;wpdhy; fhw;W}l;lk;

nra;J fyf;Ftjd; %yk; NkYk; tpiuthf tpdhfpup cw;gj;jp nra;J nfhs;syhk;.

Kiw : 2

 gjdPu; 2 yPw;wiu tbj;J vLf;Ff

 mj;Jld; 100 fpuhk; rPdp Nru;f;Ff.

 mLg;gpy; Vw;wp rpy epkplq;fs; nfhjpf;f 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;L fpUkpaopj;j jf;if

milg;ghdpdhy; %Lf.

 jf;if milg;ghdpy; Jisapl;L rpwpa gpshj;jpf;F Foha; / fz;zhbf; Fohapid

mjDld; GFj;jp trpypd; ,l;L fhw;wpWf;fkhf;Ff. mf;FohAld; gpshj;jpf;Ff;

Fohnahd;wpid ,izj;J kw;iwa Kidia ePu;g;ghj;jpunkhd;wpy; ,l;L> 5 ehs;fs;

tiu itj;jpUf;f.

 5 ehs;fspd; gpd;du fyitia 20 epkpl Neuk; 060 C  ntg;gepiyapy ntg;gNkw;Wf.

mjDld; (ciwahf) ehl;;gl;l tpdhfpup 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;F 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.

< >
nky;ypa

Jzpj;Jz;L

fhw;W}l;lf;Foha;

< fs;Sf; fyit

< fs;Sf; fyit

<

<

<

 >

<

<
fhw;W}l;lf;Foha;

fz;zhbf;Foha;

/ gpshj;jpf;Foha; trpypd;

ePu;

ePu;g;ghj;jpuk;

gjdPu; +kJtk;
fyit

wg;gu; my;yJ gpshj;jpf;Ff; Foha;
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 kJtk; %yk; nehjpffr; nra;Ak; NghJ ntg;gepiyik miwntg;gepiyiatplr;

rw;W mjpfupg;gjd; %yk; nehjpj;jiy tpiuT gLj;jyhk;.

 fs;Sf; fyitia mnrw;wpf; mkpy gw;wPupa %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;jq;fSk; Nru;j;J 037 C  apy; fhw;W}l;lk; nra;J fyf;Ftjd; %yk;

2-3 ehl;fSs; tpdhfpup cw;gj;jpahFk;.

 kuGuPjpahf tPLfspy; gjePu;g; ghj;jpuj;jpd; thia  Jzpj;Jz;bdhy; %bf; fl;b 1 -

1
1

2
 khjq;fSf;F itg;gjd; %yk; tpdhfpup  cw;gj;jp nra;ag;gLfpd;wJ.
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ntt;NtW czT cw;gj;jpfs; jahupj;jy;> nghjpaply; ngau;r;Rl;baply;

Nju;r;rpkl;lk; 17.4 : nghUj;jkhd myF nraw;ghLfisAk; El;gKiwfisAk; ifahz;L

 czT cw;gj;jpfs; jahupg;ghu;.

;ghlNtisfs; : 0 3

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

² me;je;j czTg; nghUl;fSf;fhf nghUj;jkhd %yg;nghUs;fs; njupT

nra;jy;.

² rupahd gbKiwfisf; ifahz;L czT cw;gj;jpfs; jahupj;jy;

² Fwpj;j gbKiwfspd;NghJ rupahd njhopDl;g cj;jpfisg; gpd;gw;Wjy;

² cw;gj;jpg; nghUs;fisr; rupahfg; nghjpaplYk; ngau;r;Rl;baplYk;.

a. Nfhbay; cw;gj;jp (Codial)

Njitahd nghUl;fSk; cgfuzq;fSk; :

² gor;rhW 250 fpuhk; (kh> md;dhrp> gg;ghrp> nfhbj;Njhil)

² nts;isr; rPdp 350 fpuhk;

² Ja ePu; 390 kpy;ypyPw;wu;

² rpj;jpupf; mkpyk; 8.5 fpuhk;

² fiwapy; cUf;F Nkw;gug;gsT Nkir (,jw;Fg; gjpyhf nghypj;jPd;

jhs; tpupf;fg;gl;l kug;gyif Nkirnahd;wpidAk; gad;gLj;jyhk;)

² ,yj;jpudpay; juhR

² gpshj;jpf;F Ngrpd;> rpwpa gpshj;jpf;Fg; ghj;jpuq;fs; rpy> gpshj;jpf;F

fuz;bfs; - 2 (rpwpa kw;Wk; eLj;ju msTilait)

² kuf; fuz;b

² tPl;Lg;ghtidf;Fupa miug;ghd; (Grinder)
² rpwpa tiyf;fz;fs; nfhz;l tb

² gpupf;]; khdp (Brix Meder) ( 00 28 C  ,w;F ,ilg;gl;l)

² fiwapy; cUf;Ff; fj;jpfs;

² ntl;L gyif (ku / nl/g;Nyhd;)
² fiwapy; cUf;F NrhRg;gd; - 2 (Sauce Pan)
² thA mLg;G

² fz;zhb Nghj;jy;fs; - %bAld;

² %b ngUj;Jk; cgfuzk;

Kiw

gof;$ioj; jahu;g;gLj;jy;

 NghJkhd msTf;F gOj;j md;dhrpg;gok; (Kuprp tif)> gg;ghrpg;gok;> khk;gok;>

nfhbj;Njhilg; gok;> Nghd;wtw;iw njupT nra;J nfhs;f.

 ,g;goq;fisf; FNsupNd;wwpa ePupy; (200ppm FNshupd; fiurypy;) fOtpf;

Rj;jpfupj;Jf;nfhs;f.

 ,uz;lhtjhf goq;fis Rj;jkhd FbePupy; fOtpf;nfhs;f.

 md;dhrpj; Njhy;> eLf;fhk;G Mfpatw;iw ePf;fpf; rpwpa Jz;Lfhsf eWf;fpf;nfhs;f.

 khk;gok;> gg;ghrpg;gok; Mfpatw;iw Njhy;> tpj;Jf;fis ePf;fpr; rpWrpW Jz;Lfshf

eWf;fpf;nfhs;f.
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 nfhbj;Njhilapy; Njhy; ePf;fp> tpj;Jf;fslq;fpag;gFjpiar; Rj;jkhd> rw;Wg; ngupa

JisAs;s tbapy; ,l;L gpshj;jpf;Fj; J}upif nahd;wpy; (Brush) mkj;jpr; rhw;iw

tbj;J Ntwhf;fpf; nfhs;f.

 ed;F Rj;jpfupj;J gpnsd;lh; xd;wpy; ,l;Lf; fyf;fpf;nfhs;f.

 fyf;Fk; NghJ ntspg;gLk; gPNdhy; Nru;itifs; xl;rpNaw;wkile;J epwkhw;wk;

Vw;gLtij jtpu;g;gjw;fhf fyf;Fk;NghJ xl;rpnajpupahf mRf;Nfhgpf; mkpyk; (vita-
min -C)my;yJ rpj;jpupf; mkpyk; (citric acid) Nrh;f;Ff. (epWj;njLj;j rpj;jpupf; mkpyj;jpd;

xU gFjpiag; gad;gLj;Jf.)

 ,f;fyitia 55 Mk; ,yf;f tiyf;fz;Zs;s tbapd; ,Lf. gpshj;jpf;Fj;

J}upifapdhy; mkj;jp tbj;J ehupg;gFjpfis Ntwhf;fpf; fhz;f.

   rPdpf; fiuriyj; jahu;g;gLj;jpf;nfhs;sy;

 fiwapy;Yf;Fr; NrhRg;gd; (Sauce Pan) xd;wpy; ePu; ,l;L> mjd;kPJ rPdp Nru;j;J

mr;rPdp fiuAk; tiuapy; ( 0100 C  apy;) ntg;gNkw;Wf. rPdpf;fiuriyf; JohTjyhfJ.

 jahupj;j rPdpf; fiuriy rpwpa JisAs;s ,Uk;G tbnahd;wpdhy; tbj;J khRf;fis

ePf;Ff.

(gpshj;jpf;F tiy tbiag; gad;gLj;Jtjhapd; fiury; Mwpa gpd;dNu tbj;jy;

Ntz;Lk;)

    Nfhbay; jahupj;jy;

 ehu;g;nghUs; ePf;fpa gor;rw;iwAk; rPdpf; fiuriyAk; Nru;j;Jf; fyf;Ff. ,jw;fhf

Vftpdkhf;fpia ^Homoginizer& my;yJ gpnsd;liug; (Blender) gad;gLj;Jf.

 goq;fSld; Nrupj;j gpd; kPjpahf cs;s rpj;jpupf; mkpyj;ijAk; Nru;j;J

kuf;fuz;bapdhy; fyf;Ff.

 ,f;fiuriyg; ghr;ru; Kiwg; gpuNahfpj;jYf;F cl;gLj;Jtjw;fhf 085 90 C
ntg;gepiyapy; 15 20  epkpl Neuk; itj;jpUf;Ff.

 ntg;gkhdpia gad;gLj;jp> ntg;gepiyia mtjdpj;Jf; Fwpj;j ntg;gepiy tPr;irg;

NgzptUf.

 Nkw;gb fyit 080 85 C ,w;F ,ilg;gl;l ntg;gepiyapy; ,Uf;Fk; NghNj>

fpUkpaopf;fg;gl;l Nghj;jy;fspy; ,l;L> fpUkpaopf;fg;gl;l %bapdhy; %bf;

fhw;wpWf;fkhdjhf;fpf;nfhs;f. (Air tight)

(Nghj;jy; %bfisf; fpUkpaopf;Fk; tpjk; nraw;ghL ,y: 46 ,y; tptupf;fg;gl;Ls;sJ)

tpNrl Fwpg;Gfs;

 gof;Nfhbay; /goj;jPk;ghF (codial / syrup) vd;gJ gor;rhW my;yJ gog;ghF mlq;fpa

cah; nrwpTs;s rPdpf;fiuryhFk;.

 gUFtjw;fhfj; jahupf;Fk; NghJ fiurypd; xU gFjpAld; 4 gFjp ePu; Nru;j;Jf;

fyf;fpf; nfhs;sNtz;Lk;.

 nghJkhd msT  gOf;fhj kw;Wk; msTf;fjpkhf; fdpe;j goq;fisg;

gad;gLj;Jtjhy;. cw;gj;jpapd; epwKk; RitAk; NtWgl ,lKz;L. nghJthf

75 100%  msT gOj;j goq;fisNa njupT nra;Jf;nfhs;s Ntz;Lk;. (go

tiff;F Vw;g ,r;rjtPj tPr;R rw;W NtWgl ,lKz;L)
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 goq;fisf; fOTtjw;fhf> FNshupd; fiury; jahupg;gjw;fhfr; re;ijapy; fpilf;Fk;

FNshupd; ePiug; gad;gLj;Jf.

 FNshuPd; ePu; 4 kpy;ypkPw;wiu xU yPw;whu; ePupy; fiug;gjd; %yk; 200ppm FNshupd;

fiuriyj; jahupj;Jf;nfhs;syhk;.

 gor;rhw;iwg; gof;$opy; ,Ue;J Ntwhf;fpf; nfhs;tjw;fhf ed;F fyf;FtJ

mtrpakhFk;. ,y;iyNay; ,yFtpy; rhw;iw Ntwhf;fpf;nfhs;s KbahJ

 fyit Vftpdkhf;fg;  ̂Homoginize& glhj tplj;J ,Wjp cw;gj;jpg;nghUspy; gor;rhWk;

ePUk; Ntwhf;fpf; fhzg;gLk;.

 gof;fyit jahupg;gjw;fhf mkpdpak; ghj;jpuq;fisg; gad;gLj;Jtjhapd;> fyitapy

cs;s mkpyj;Jld; mYkpdpak; jhf;fk; Guptjhy;> ,Wjp tpis nghUspd; epwKk;

juKk; FiwtilAk;.

 fyitiag; ghr;ru;;Kiwg; gpuNahfj;Jf;F cl;gLj;Jk;NghJ Fwpj;j ntg;gepiy

tPr;irj; jhz;b> ntg;gepiy caUkhapd; rPdp fukyhf;fk; (Caramalization) miltjhy;

epwkw;wk; Vw;gLk;.

 ,Wjp cw;gj;jpg; nghUspd; nkhj;j jpz;kg;nghUs; mlf;fk; 62%,Yk; Nkw;glyhfJ.

 fyitapd; pH ngWkhdj;ij 3.4- 3.5 ,ilg;gl;ljhf itj;jpUj;jy; Ntz;Lk;.

 ,tw;iw ew;fhg;Gr; nra;J itj;jpUg;gjw;fhf ehw;fhg;Gg; gjhu;j;jq;fs; Nru;j;jy;

Ntz;Lk;. ,yq;iff; fl;lisfs; epWtfj;jpdhy; ntspaplg;gl;Ls;s tptuf;

$w;Wf;fSf;F mikthfNt ew;fhg;Gg; nghUs;fs; Nru;j;jy; Ntz;Lk;.

 tzpf kl;lj;jpy; Nfhbay; cw;gj;jp nra;tjhapd;> ew;fhg;G gjhu;j;jq;fshf> Nrhbak;

nkw;whig ry;igw;W my;yJ ngw;whrpak; nkw;whigry;igw;W gad;gLj;jg;gLk;.

xU fpNyhfpuhk; NfhbaYld; Nkw;gb ,urhadg; nghUl;fSs; xd;wpd; 0.2g fpuhk;

Nru;j;jy; Ntz;Lk;.  (,e;j ,urhadg; nghUs;fis kpifahfg;gad;gLj;Jtjhy;

clYf;F jPq;F tpisAkhjyhy; rpghupR nra;ag;gl;Ls;s Cl;ilNa (Dose)
gad;gLj;Jf.)

b. jdpaq;fs; kw;Wk; gUg;G tififsg; gad;gLj;jp fyg;G czT jahupj;jy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² fdyLg;G (Oven)
² ePufw;wy; nghwp (jl;lq;fSld;)

² ku mfg;ig

² thA mLg;G

² tPl;Lg;ghtidf;Fupa fyf;Fk;nghwp (Blender)
² gpshj;jpf;Fg; ghj;jpuq;fs; (czTg; nghUs;fis ,l;Lf; fyf;f)

² juhR

² jhr;rp (%bAld;) (Frying Pan)
² ngupa tiyf;fz;Zs;s tb

² fy; - kzy; ePf;fpf; fOtpf; Rj;jpupfupj;j gr;ir muprp

² ghjpfshf cilj;j ghrpg;gaW 100 g
² ghjpfhsf cilj;j fhuhkzpg;gaW (ft;gP) 100 g
² cyu;j;jpa epyf;fliy 100 g (Njhy; ePf;fpa)
² cyu;j;jpa Nrhstpj;Jf;fs;.

² fwpAg;G ² rPdp 100 g
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² rpwpa tiyf;fz;Zs;s mupjl;L

² nfhjpePuhtp gpwg;ghf;fp (Steamer)
² Rj;jkhd k];ypd; Jzpj;Jz;L

² nghypGNuhg;gypd; nghjpapL nghUs; (PP )
² nghypj;jPd; Kj;jpiuapL fUtp

² ghy; kh 100 g
Kiw

“J}s;” epiyf; fhiy czT jahupj;jy;

 muprp> Nrhsk;> ghjpahfg;gpse;j ghrpg;gaW> ghjpahfg; gpse;j fuhkzpg;gaW>

epyf;fliy (tpj;Jiw ePf;fpa)> Mfpatw;wpidf; fOtpr; Rj;jpfupj;J cyu;j;jpf;nfhs;f.

rk msTfis vLj;J jahu;gLj;jpf;nfhs;f. (,jw;fhf cyu;j;Jk; fdyLg;igAk;

gad;gLj;jyhk;)

 epyf;fliy tpj;Jfisf fdyLg;gpy (Oven) ,l;L 0180 C  ntg;gepiy 1 10  epkpl

Neuk; tWj;njLf;Ff. tWj;j epyf;fliyapy; tpj;Jiwia ngupa tiyf;fz;Zs;

mupjl;lbdhy; gpupj;njLj;J ePf;Ff.

 muprp> Nrhsk;> ghjpfhshf;fpa ghrpg;gaW> ghjpfshf;fpa fhuhkzpg;gaW Mfpatw;iw

xl;Lr;rl;bapy; ,lk; tWj;njLf;Ff. (,jw;fhf jr;rpiaAk; (Frying pan) gad;Lj;jyhk;)

 tPl;Lg;ghtid tif miuf;Fk; ngwpnahd;wpidg; (Grinder) gad;gLj;jp mtw;iwg;

ntt;Ntwhf miuj;njLf;Ff.

 xt;nthd;wpYk; rk msthd gFjpfisg; ngw;W ed;F fyf;Ff.

 mf;fyitia kPz;Lk; miuf;Fk; nghwpapy; ,l;l miuf;Ff.

 miuj;j fyitia> rpwpa tiyf;fhz; cs;s mupjl;bdhy; mupj;njLf;Ff.

 ,f;fyitia k];ypd; Jzpj;Jz;by; ,l;Lg; nghl;lykhf fl;b> vwe;jho 10 epkpl

Neuk; nfhjpePuhtpapy; mtpj;njLf;Ff.

 #L Fiwtile;j J}is kPz;;Lk; mupjl;lhy ,l;L mupj;J> ePufw;Wk; nghwpapy;

,l;L cyu;j;jpf;nfhs;f.

 mf;fyitapdJ epiwapd; Vwj;jho 5% epiwAld; rPdpia mse;njLj;Jr; Nru;j;J

ed;F fyf;Ff.

 ,f;fyitia nghypg;GNuhg;gpd; nghjpapL nghUisg; gad;gLj;jp nghjpapLf.

tpNrl Fwpg;Gfs;

 jhdpaq;fisAk; mtiuaq;fisAk; fye;J czTf;fyit jahupg;gjw;fhf fNyhupg;

ngWkhdKk;> Guj mlf;fKk; cau;thd KOikahd jhdpakzpfisAk;

mtiuatpj;Jf;fisAk; gad;gLj;Jtjhy;> Ngjpa msT ehu;nghUs;fisAk;

xl;rpnajpupfisAk; mtw;wpd; ,ay;ghd ,iyapnyNa czTld; Nru;j;Jf;nfhs;syhk;.

 ,t;thwhd czTfisj; jahupg;gjw;fhf %yg;nghUs;fisj; njup;T nra;Ak; NghJ

vy;yg; Nghrizf; $WfSk; fpilf;Fk; tifapy; gad;gLj;JtJ Kf;fpakhdJ.

 ,t;thwfr; jahupj;j czit EfUk;NghJ ghy;khTf;Fg; gjpyhf gRk; ghiyr;

Nru;g;gjd; %yk; fyitapd; Guj mlf;fj;ij caupa kl;lj;jpy;  Ngzyhk;.

mj;NjhL cyu;e;j gotiffisNah Gj;jk;GJg; gotiffisNah Nru;g;gjd; %yk;

tpw;wkpd;> fdpAg;G mlf;fj;ij mjpfupj;J epiwAzthf khw;wpf; nfhs;syhk;.
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 Kw;gupfupg;ghf> cau;ntg;gepiyf;F cl;gLj;Jtjhy; khg;nghUs; nryw;wpdhf;fkiljy;

rkpghL fbdkhd nehjpaq;fs; nraypoj;jy; Ez;zq;fpfs; mopjy; Nghd;w rhjfkhd

epiyikfisAk; Vw;gLj;jpf;nfhs;syhk;.

 cyu;j;Jtjw;fhf mLg;igg; gad;gLj;jy; kw;Wk; tWg;gjw;fhf fdyLg;ig; gad;gLj;jy;

%yk; caupa juKs;s cw;gj;jpiag; ngwyhk;.

 ePz;l fhyk; itj;jpg;gjw;fhf nghUj;jkhd nghjpapL nghUs;fisg; gad;gLj;jpg;

nghjpapLjy; Ntz;Lk;.

c. gUFk; tif Nahfl; cw;gj;jp nra;jy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

        ciwe;j epiy Nahfl; cw;gj;jp nra;tjw;F:

² Gj;jk; Gjpa gRg;ghy; 500 ml

² nryw;wpd; 3 g

² rPdp 65 g

² “ ciw ” ngWtjw;fhf - Nahfl; - 1
² Nahfl; cw;gj;jpfhfg; - fpz;zq;fs;

² fiwapy;YUf;F NrhRg;gd; (Saues pan)

² ku mfg;ig

² thA mLg;G

² ntg;gkhdp

² juhR

² ];iuNuhNghk; ngl;b my;yJ fhl;Nghl; ngl;b

² 40W/60W ,io tpsf;F

² msf;FQ;rhb (25ml )

² msf;Fk; fpz;zk; (Measuring cup)

        gUFk; tif Nahfl; cw;gj;jp nra;tjw;F

² Vw;fdNt jahupf;fg;gl;l ciwe;j Nahfl; fyit

² rPdp 250g

² ntdpyh jputk;

² epwg;nghUs; (kQ;rs;/ ,sQ;rptg;G) ( 3- 4 Jspfs; - 150ml ,w;Fk;)

² RitA+l;b (ntdpyhr;Rit/ ];Nuhngupr;Rit) 4-5 Jspfs;

² nfhjpj;jwpa FbePu;

² mbg;ghd; (Hand Bealter)

² gpshj;jpf;Fg; Nghj;jy;

² FspNuw;wp (Refrigerator)



141

caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

Kiw

    ciwe;j epiy Nahfl; cw;gj;jp

 ghiyAk;> rPdpiaAk; fye;J ePu;j;njl;bnahd;wpy; ,l;;L 085-90 C ntg;gepiyapy;

15-20 epkplk; tiu ntg;gNkw;Wf.

 nfhjpf;Fk; ePu; ( 095 100 C ) rpwpjsit vLj;J mjpy; nryw;wpid ,l;L ehd;F

fiuf;Ff.

 ntg;gNkw;wpa ghw;fyitia mLg;gpypUe;J ,wf;fp> mjDld;> fiuj;j nryw;wpid

Nru;j;J ed;F fyf;Ff.

 mt;thW jahupjj ghy; fyitia 042 45 C  ntg;gepiy tiu Fspu;r; nra;J

fiuj;njLj;j ciwia Nru;j;J fpUkpaopf;fg;gl;l xfz;b Jzpj;Jz;bdhy;

tbj;njLf;Ff.

 tbj;njLj;j ghw;fyitiar; Rj;jkhd Gj;jk; Gjpa Nahfl; fpz;zq;fspy; Cw;wp>

];iuNuhNghk; my;yJ fhl;Nghl; ngl;bapy; ,l;L> 40W/60W ,iokpd; tpsf;fpd;

%yk; ntg;gk; toq;fp mUk;;Gtjw;fhf 045 C  ntg;gepiyapy; Vwe;jho 4 kzp Neuk;

itj;jpUf;Ff.

 Nahfl; ciwe;jTlNdNa mUk;gy; miwapypUe;J ntspNa vLj;J FspNuw;wpapy;

,Lf.

    gUFk; tif Nahfl; cw;gj;jp

 fiwapy; cUf;Fr; NrhRg;ghd; (Sacepan)  xd;wpy; 150 kpy;ypyPw;wu; ePu; ,l;L mjDld;

25fpuhk; rPdp Nru;j;Jf;> nfhjpf;f itf;Ff. (JshTtijj; jtpu;f;Ff)

 nfhjpf;fitj;j fiyitAld; epwg;nghUis Nru;j;J> Mwpa gpd;dh;> FspNww;wpapDs;

itj;Jf; Fspu;j;jy;.

 ciwe;j Nahfl; fyitia fpUkpaopf;fg;gl;l Rj;jkhd xU ghj;jpuj;jpy; ,l;L>

Rj;jkhd ku mfg;igapdhy; my;yJ mbg;ghdpdhy; (bealter) ed;F fiuAk; tiu
mbj;Jf;nfhs;f.

 fiuj;njLj;j Nahfl; fyitAld;> Fspu;j;jgl;l rPdpf; fiuriyAk;> kz%l;biaAk;

Nru;j;J mbg;ghd;dhy; (bealter) ed;F fyf;Ff.

 FNshuPNdw;wpa ePupdhy; fOtpr; Rj;jpfupj;J cyu;j;jpa gpshj;jpf;F my;yJ fz;zhbg;

Nghj;jy;fspy; fyitia epug;gp> FspNww;wpapy; ( 05 10 C ntg;gepiyapy;) itf;Ff.

tpNrl Fwpg;Gfs;

 milg;nghwp (Incubator) cs;sjhapd;> mUk;gy; miw mikf;fj; Njitapy;iy

 mUk;gy; miwapDs; msTf;fjpfkhf Neuk; itj;jpUg;gjhy; gw;wPupahj; njhopw;ghL

fhuzkhf cw;gj;jpahFk; ,yw;wpf;F mkpyk; fhuzkhf jdpr;rpwg;ghd RitAk;

,ioaikg;Gk; khw;wkilAk;.

 Nahfl; fyitapy; mlq;fpAs;s  xl;Lnkhj;j jpz;kg;nghUs; mlf;fk; Fiwj;j

gl;rk; 21%  Mf ,Uj;jy;  Ntz;Lk;.

 MilePf;fpa ghy; ngWk; trjp ,y;iynadpd;> MilePf;fhj Gj;jk;GJg; ghiyg;

gad;gLj;jyhk;. mg;ghiyf; nfhjpf;f itj;J 045 C  tiu Fspu;jTld; Moq;Fiwthd

xu; mfg;igapdhy; Milia ePf;fpf;nfhs;f.
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 rPdpiaf; fiug;gjw;fhf> Kjypy; ghj;jpuj;jpy ePu; ,l;L mjDs; rPdpia ,l;L

fiua ,lkspf;Ff. JohTtijj; jtpu;f;Ff. JohTtjhy; rPdp fukyhf;fkile;J

fiurypd; epwk; khw;wkilAk;.

d. kPd; cUz;il cw;gj;jp

Njitahd nghUl;fSk; cgfuzq;fSk; :

² miuf;Fk; nghwp - ,jw;fhf tPl;Lg;ghtid miuf;Fk; nghwpiag; (Grinder)
gad;gLj;jyhk;.

² thA mLg;G

² nfhjpePuhtp gpwg;ghf;fp (Steamer)

² Jisfs; cs;s fiwapy cUf;Ff; NrhRg;gd;

² gpshj;jpf;Fg; ghj;jpuq;fs; ,uz;L - fyg;gjw;F

² ntl;Lg;gyif ( /kug;gyif/ nug;Nyhd; gyif)

² fj;jp

² fOtpr;Rj;jpfupf;ff; $ba Nkw;gug;gsTnfhz;l Nkir

² Njhy;> Ks; ePf;fpa ^dh kPd; (#iu> td;#iu) 500 fpuhk;

² kpsFj;J}s; 5 fpuhk;

² Nrhs kh ((Corn flour) / NfhJik kh 30fpuhk;

² nfhOg;G (khfupd;)

² gdp ePUk; gdpf;fhl;bAk; (Ice Water and Ice cubes)

² fwpAg;G 30fpuhk;

² nkhNdhNrhbak; FSl;lhNkw;W (MSG)

² nts;isg;G+L - 2fpuhk;

² Nrhbak; n`f;rhnkw;wh nghRNgw;W my;yJ Nrhbak; nkw;wh ig nghRNgw;W 0.5g
Kiw

 Gj;jk;Gjpa my;yJ FspNuw;wpa kPdpd; Njhy;> Ks;> cs;SWg;Gfs; Mfpatw;iw

ePf;Ff.

 FspNuw;wpa kPd; gad;gLj;Jtjhapd; gdpf;fl;b cUFk; tiuapy itj;jpUf;f.

 kPidr; Rj;jkhd ePupy; fOtp nfhs;f.

 ,k; kPid 10 -15 epkpl Neuk; gdpePupy; (Ice Water) ,l;Lf; Fspur; nra;f. gdpePupDs;

,l;Lf; FspNuw;wpapDs; itg;gjhy; FspNuw;wk; tpidj;jpwdhf jpfOk;.

 tPl;Lg;ghtid miuf;Fk; nghwpia my;yJ ,iwr;rp miuf;Fk; nghwpiag; gad;gLj;jp

kPid miuf;Ff.

 miug;gij ,yFgLj;Jtjw;fhf kPidr; rpWrpW Jz;Lfhsf eWf;fpf;nfhs;f.

 cg;G> Ritr;ruf;Ffs; Vida Nrh;khdg; nghUs;fis tpfpjrhug;gb Nru;f;Ff.

(Nrhsk; kh / NfhJik kh jtpu;j;j Vida nghUs;fs;)

 mf;fyitAld; gdpf;fl;bfs; kw;Wk; Nrhsk; kh my;yJ NfhJik Nru;j;J kPz;Lk;

miuj;Jf;nfhs;f.

 mf;fyitiaf; nfhz;L Njitahd msTs;s cUz;ilfs; nra;J> khruPd;

jltg;gl;l Jisfs; cs;s NrhRg;gdpd; kPJ mLf;fp itj;J. nfhjpePuhtp gpwg;ghf;fpapy;

(Stemar) ,l;L  20-30 epkplq;fs; mtpj;njLf;Ff.
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tpNrl Fwpg;Gfs;

 Gj;jk;Gjpa kPidg; gadg;Lj;Jtjd; caupa juKs;s cw;gj;jpiag; ngwyhk;.

 kPd; cUz;ilfs; cw;gj;jp nra;tjw;fhf ed;dPu; kPd;fisAk; gad;gLj;jyhk;.

vdpDk; Nkyjpf gbKiwfshf vz;nza; ePf;Fjy;> gpizg;Gr; Nru;itfs; ^Binding
compound& Nru;j;jy; Mfpatw;iw Nkw;nfhs;sy; Ntz;Lk;.

 re;ijf;F mDg;Gtjhapd;> mt;Tw;gj;jpg; nghUSld; xl;rpnajpup Nru;;j;jy; mtrpakhFk;.

mt;thW nra;tjhy; kPdpy; mlq;fps;s vz;nza; xl;rpNaw;wkilahJ jtpu;f;fg;gLk;.

 Ritr; ruf;Fg; nghUs;fis nkd;ikahf miue;J fyitAld; Nru;g;gjhy;

RitiaAk; cw;gj;jpg; nghUspd; juj;ijAk; Nkk;gLj;jpf;nfhs;syhk;.

 gdpePu;/gdpf;fhl;b fhuzkhf fyitAld; Nkyjpf epu; Nru;f;fg;gLtjhy;

cw;gj;jpg;nghUspd; juk;FiwtilAk;.

 Nrhbak; n`f;rhnkhw;wh nghRNgw;W my;yJ Nrhbak; nkw;wh nghyp nghRNgw;W

gpizg;Gf; fhuzpahff; ^Binding compound& Nru;f;fg;gLk;. ,jd; tpisthf

cw;gj;jpg;nghUspd; fl;likg;G cWjpngWk;.

 mtpj;j kPd; cUz;ilfis tpuypdhy mku;j;Jk;NghJ kPs; jd;ik (flw; gQ;Rj;

jd;ik) fhzg;gLkhapd;> cw;gj;jpg; nghUspd; gjepiy rpwe;jJ vd;gij

mwpe;Jnfhs;syhk;.

 kPd; cUz;ilfis jfug;Nghzpfspd; mile;J> miwntg;g epiyapy itj;jpUf;fhyk;.

 cg;Gf; fiurypy; my;yJ Ritf; Rl;Ly; mkpo;j;jp my;yJ fwpahfr; rikj;J
jfug;Nghzpfspd; milf;fyhk;.

 nfhjpepuhtpapy; mtpg;gjy; fpilf;Fk; gad;fisg; gpd;tUkhW tpsf;Ff.

 nryw;wpdhf;fk; epfOjy;

 mlq;fpAs;s $Wfs; fl;likg;G> ,ioaikG;G vd;gd cWjpngwy;> tbtk;

ghJfhf;fg;gly;

 Ez;zq;fpaopj;jy;.
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nray;Kiw 50
nraw;if Kiwapy; kfue;jr; Nru;f;if elj;Jjy;

Nju;r;rpkl;lk; 18.1 :ehw;Wf;fis cw;gj;jpnra;a ey;ypay;Gila tpj;Jf;fisg; ngw;Wf;

nfhs;thu;.

ghlNtisfs; : 0 2

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

² G+nthd;wpd; ngz;zfk;> Mzfk; Mfpa ghfq;fis ,dq;fhZjy;

² kfue;jr; Nru;f;iff;Fg; nghUj;jkhd ngz;zf> Mzfg; ghfq;fis

njupTnra;jy;

² jd;kfue;jr; Nru;f;if eilngWjiyj; jtpu;f;f eltbf;if vLj;jy;

² kfue;jr; Nru;f;if elj;Jjy;

² kfue;jr; Nru;f;if elj;jpa G+ cjpu;jiyj; jLf;f eltbf;if vLj;jy;

² NtW kfue;jkzpfs; Nru;tijj; jLf;fj; Njitahd eltbf;if

Nkw;nfhs;sy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² kfue;jr; Nru;f;if elj;Jtjw;Fj; Njitahd jhtu khjpupfs; (rhbfspy;

my;yJ MSif ,y;yj;jpDs; tsu;f;fg;gl;l gapu;fs;)

c-k;: fj;jup> ghfy;> ryhJ nff;fup> jf;fhsp> G+rzp> ney;

² ngw;wpf; fpz;zk;

² J}upif

² gUj;jpg; gQ;R

² nghypj;jPd;

² wg;gu; ehlh

Kiw :

 MSif ,y;yj;jpDs; my;yJ rhbfspy; gapupl;Ls;s my;yJ taypy; ehl;lg;gl;Ls;s
gapu;fspy; kfue;jr; Nru;f;if elj;Jtjw;Fg; nghUj;jkhd gapupid ,dq;fhz;f.

 ngz;> Mz; G+f;fisAk; ngz;zf> Mzf ghfq;fisAk; ed;whf mtjhdpf;fTk;.

 jd;kfue;jr; Nru;f;ifiaj; jLg;gjw;fhf kfue;jr; Nru;f;if Nkw;nfhs;sTs;s G+f;fspy;
Mzfj;ij (kfue;jf;$Lfs;) mfw;Wf.

 kfue;jr; Nru;f;if Nkw;nfhs;sj; Njitahd Mzfj;jpy; ,Ue;J kfue;jj;ij
gpupj;njLj;J ngw;wpf;fpz;zj;jpy; ,Lf.

 kfue;jr; Nru;f;iff;Fg; gad;gLj;Jk; ngz; G+tpd; Fwpapd; kPJ J}upifapd; cjtpAld;
kfue;jj;ij ,Lf. my;yJ Fwpapdhy; kfue;jj;ij njhLifAwr; nra;a KbAk;.

 mjd; gpd; %b kiwg;gplTk; (gUj;jpg; gQ;rpdhy; Fwpia %b kiwg;gplTk;)

 G+e;Jzuhapd; mjid nghypj;jPdhy; %b kiwg;gplTk;

 kfue;jr; Nru;f;if Nkw;nfhz;l gpd;du; mtw;iw mtjhdpj;J mwpf;ifiag; NgzTk;

tpNrl mk;rq;fs; :

 kfue;jr; Nru;f;if Nkw;nfhs;s vjpu;ghu;f;Fk; gapiu khjpup MSif ,y;yj;jpDs;
my;yJ taypy; guhkupf;fTk;. c-k;: fj;jup> jf;fhsp> G+rzp> ryhl; nff;fup
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nray;Kiw 51
tpj;Jr; rpfpr;ir Nkw;nfhs;sy;

Nju;r;rpkl;lk; 18.2 : jukhd ehw;Wf;fisg; ngw;Wf; nfhs;tjw;F tpj;Jr; rpfpr;ir

   Nkw;nfhs;sy;

ghlNtisfs; : 02

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

² gy;NtW tpj;Jf;fSf;F Nkw;nfhs;s Ntz;ba tpj;Jr; rpfpr;ir Kiwfis

,dq;fhzy;

² gy;NtW tpj;Jr;rpfpr;ir Kiwfis nra;J ghu;j;jy;

² tpj;J Kisj;jiy mtjhdpj;J mwpf;ifg; gLj;jy;

² tpj;JKisj;jy; rjtPjj;ijf; fzpj;jy;

² tpj;J Kisj;jypd; tPjj;ijf; fhl;Lk; tiuG tiujy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

(a) jbj;j tpj;Jiwia mfw;Wjy;

² kh> Njf;F> vYkpr;ir Mfpatw;wpd; tpj;Jiwfis ntl;lf;$ba

fj;jupf;Nfhy;> Rj;jkhd kzy;> tpj;Jf;fis ehl;Ltjw;fhd rhbfs;>

tpwFf;fup

(b) nte;ePu;r; rpfpr;ir

² ney;tpj;Jf;fs;> RLePu;> ngw;wpf; fpz;zk;> Rj;jkhd kzy;

(c)mkpyg; gjhu;j;jr; rpfpr;ir

² ney;tpj;Jf;fs;> Ijhd ry;G+upf;fkpyk;> 0.2% nghw;whrpak; iejNuw;Wf;

fiury;> epWj;jw; fbfhuk; / fbfhuk;
(d) epNuhjpg;Gg; gjhu;j;jq;fis mfw;Wjy;

² jf;fhsp> gg;ghrp> fj;jup> Rz;lq;fj;jup Mfpa gapu; tpj;Jf;fs;> rtu;f;fhuk;>

Rj;jkhd ePu;> ngw;wpf; fpz;zk;> kzy;

Kiw :

          (a) jbj;j tpj;Jiwia mfw;Wjy;

 kh tpj;Jf;fs;

khtpj;Jf;fs; 10 I vLj;J mjpy; Ie;J tpj;Jf;fspd; tpj;Jiw tpspk;ig mfw;Wk;
fj;jupf;Nfhypdhy; my;yJ fj;jpapdhy; ntl;b mfw;Wf. kpFjp Ie;J tpj;Jf;fis
fl;Lg;ghl;L gupNrhjidf;F gad;gLj;Jf.

 Njf;F tpj;Jf;fs;

tpj;J khjpupapd; miug;gq;if neUg;Gj; jzypd; kPJ gutpr;. rpwpJ Neuk; itj;jpUf;f>
kpFjp miug;gq;if fl;Lg;ghl;Lg; gupNrhjidf;Fg; gad;gLj;Jf.

 vYkpr;ir tpj;Jf;fs;

rkkhd tpj;J khjpupfs; ,uz;bid vLj;J> xU khjpupapd; tpj;Jiwia mfw;Wf.
kpFjp khjpupia fl;Lg;ghl;Lg; gupNrhjidf;Fg; gad;gLj;Jf.

 rpfpr;iraspf;fg;gl;l> rpfpr;ir mspf;fg;glhj tpj;J khjpupfis Rj;jkhd kzy;
nfhz;l rhbfspy; Kisg;gjw;F mtrpakhd epiyikfis Vw;gLj;Jf.

 ,z;L ehl;fSf;F xU jlit tPjk; Kisj;Js;s tpj;Jf;fspd; vz;zpf;ifia
vz;zp mtjhdq;fisf; Fwpg;gpLf.

 ,Wjpapy; Kisjpwd; rjtPjj;ijj; Jzpf.
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           (b) nte;ePu; rpfpr;ir

 ney;tpj;J khjpupfs; ehd;fpid vLj;J (25 g tPjk;) Rj;jkhd ePupy; ,l;L gju;
tpj;Jf;fis mfw;Wf.

 gju; tpj;Jf;fis mfw;Wtjw;F cg;Gf; fiurypy; ney; tpj;Jf;fis mkpo;j;jpa
gpd; Rj;jkhd ePupy; fOTf. cg;Gf; fiurypd; nrwpitr; rupnra;J nfhs;tjw;fhf>
Kl;ilnahd;W kpjf;Fk; re;ju;g;gk; tiu cg;ig ePupy; fiuf;fTk;. Kl;ilapd;

Nkw;ghfk; 25 rj ehzaj;jpd; tpl;lkstpw;F njupAkhW ePupy; kpjf;Fkhapd; fiurypd;

nrwpT rupahdjhFk;. (4.5 l ePupy; 450 g cg;igg; fiug;gjd; %yk; nghJthf

,f;fiuriyg; ngwyhk;)

 mtw;Ws; ,uz;L khjpupfis vLj;J 450C - 550C ntg;gepiyAila RLePupy; rpwpJ
Neuk; mkpo;j;jp itf;fTk;.

 ,e;j tpj;J khjpupfs; ehd;ifAk; Rj;jkhd kzy; nfhz;l ngw;wpf; fpz;zj;jpy;
ehl;b Kisj;jYf;Fj; Njitahd epge;jidfis toq;Ff. (100 tpj;Jf;fs; tPjk;)

 ,uz;L ehl;fSf;F xUjlit tPjk; Kisj;jiy mtjhdpj;J mwpf;ifg;gLj;Jf.

 tpj;J Kisjpwd; rjtPjj;ijj; Jzpf.

 cwq;Fepiyapy; cs;s tpj;Jf;fisg; gad;gLj;JtJ kpfTk; nghUj;jkhdJ. ney;
tpj;Jf;fis njupTnra;Ak; NghJ tpisnghUis mWtilnra;J 2 - 3 thuq;fSf;F
Nkw;glhj tpj;Jf;fisj; njupTnra;f.

   (c) mkpy gjhu;j;j rpfpr;ir

   (1) Ijhd ry;G+upf;fkpyk; ghtpj;jy;

 gju; ePf;fg;gl;l ehd;F tpj;J khjpupfisg; ngw;Wf; nfhs;f.

 ,uz;L khjpupfis (100 tpj;Jf;fs; tPjk;) H
2
SO

4
mkpyj;jpy; 5 - 15 epkplq;fs;

mkpo;j;jp itj;J gpd; Rj;jkhd ePupdhy; %d;W jlit fOtp Rj;jkhd kzy;
epug;gpa ngw;wpf; fpz;zq;fspy; ,l;L Kisj;jYf;Fj; Njitahd epge;jidfis
toq;Ff.

 kpFjp ,uz;L khjpupfspy; 100 tpj;Jf;fs; tPjk; ,l;L Kisj;jYf;Fj; Njitahd
epge;jidfis toq;Ff.

 Kisj;jiy mtjhdpj;J mwpf;ifg;gLj;Jf.

 Kisj;jy; rjtPjj;ijf; fzpf;Ff.

   (2) 0.2% KNO2 fiury; gad;gLj;jy;

  0.2% KNO
3
fiurypy; rpwpJ Neuk; mkpo;j;jp itf;fTk;

 gpd; Rj;jkhd ePupdhy; gyKiwfs; fOtp Rj;jkhd kzy; epug;gpa ngw;wpf;
fpz;zq;fspy; ,l;L Kisj;jYf;F VJthd epiyikfis toq;Ff.

 Kisj;jiy mtjhdpj;J mwpf;ifg;gLj;Jf.

 Kisjpwd; rjtPjj;ijf; fzpf;Ff.

  (d) epNuhjpg;Gg; gjhu;j;jq;fis mfw;Wjy;

(i)  jf;fhsp> gg;ghrp tpj;J khjpupfis vLj;J rhf;Fj; Jz;by; my;yJ mupjl;by; gutp
tpj;Jf;fisr; #oTs;s n[yw;wPd; Nghd;w epNuhjpg;Gg; gjhu;j;jjk; ePq;Fk; tiu
Nja;f;fTk;.
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 gpd; gy jlitfs; Rj;jkhd ePupdhy; fOtTk;.

 rpfpr;ir Nkw;nfhz;l> rpfpr;ir Nkw;nfhs;shj khjpupfspd; 10 tpj;Jf;fs; tPjk;
Rj;jkhd kzy; epug;gpa ngw;wpf;fpz;zq;fspy; ,l;L Njitahd epiyikfis
toq;fTk;.

 Kisj;jiy mtjhdpj;J mwpf;ifg;gLj;jTk;.
 (ii)  fj;jup> Rz;lq;fj;jpup tpj;Jf;fs;

 fj;jup> Rz;lq;fj;jup tpj;J khjpupfs; ehd;fpidg; ngw;Wf; nfhs;f.

 ,uz;L khjpupfis rtu;f;fhuk; fye;j ePupdhy; gy jlitfs; fOtp ,Wjpapy;
Rj;jkhd ePupdhy; fOTf.

 rpfpr;ir Nkw;nfhz;l> Nkw;nfhs;sg;glhj khjpupfis jdpj;jdpNa kzy; epug;gpa
ngw;wpf; fpz;zq;fspy; ,l;L Kisj;jYf;Fj; Njitahd #oy; epiyikfis
toq;Ff.

 Kisf;Fk; tpj;Jf;fspd; vz;zpf;ifia ,uz;L ehl;fSf;F xU jlit tPjk;
mwpf;ifg;gLj;Jf.

 Kisj;jy; rjtPjj;ijf; fzpf;Ff.

tpNrl mk;rq;fs; :

 KisfFk; tpj;Jf;fspd; vz;zpf;ifia fzf;fpl;L mwpf;ifg;gLj;Jf.

 ehl;ba gpd; ehl;fs; rpfpr;ir Nkw;nfhs;sg;gl;l rpfpr;ir Nkw;nfhs;sg;glhj

tpj;Jf;fs; tpj;Jf;fs;

ehl;fs; ehl;fs;

tpj;J tif 2   4   6   8  10  12 2   4   6   8   10   12

kh

vYkpr;ir

Njf;F

jf;fhsp

gg;ghrp

ney; (mkpyg;gjhu;j;j

 rpfpr;ir)

ney; (nte;ePu;

 rpfpr;ir)

fj;jup /

Rz;lq; fj;jup

 xt;nthU tpj;J tifapdJk; Kisj;jy; tPjj;ij Neuj;jpd; vjpNu tiughf;Ff.

 cr;r Kisj;jy; tPjj;ij mila vLf;Fk; fhyj;ij mtjhdpf;f.

 kh> gg;ghrp> Njf;F Nghd;w tpj;Jf;fSf;fhf Fiwe;jJ 3 thuq;fs; tiu thrpg;Gf;fis
ngw;Wf;nfhs;f.

Kisj;j tpj;Jf;fspd;
vz;zpf;if

ehs;fs;

x, y, z ntt;NtW tifahd tpj;Jf;fs;
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nray;Kiw 52
ehw;WNkil jahupj;jYk; mjpy; tpj;Jf;fis ,LjYk;

Nju;r;rpkl;lk; 18.3 : ey;ypay;Gfs; nfhz;l ehw;Wf;fis cw;gj;jp nra;thu;.

ghlNtisfs; : 0 4

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

² cupa Kiwapy; ehw;WNkil jahupj;jy;

² ehw;WNkil Clff; fyitia cupathW jahupj;jy;.

² ghj;jp ehw;W Nkil> ehw;W Nkil Clff; fyitia njhw;WePf;Fjy;.

² tpj;J rpfpr;ir Nkw;nfhs;sg;gl;l tpj;Jf;fis ehw;WNkilapy; ehl;Ljy;

² ehw;WNkilapy; xOq;fhd Kiwapy; tpj;Jf;fis ,Ljy;

² nghypj;jPd; rhbfis cupa Kiwapy; jahupj;jy;

² rhb ehw;W Nkil ehw;Wf;fis tpw;gidf;fhf Maj;jg;gLj;Jjy;

² ehw;WNkil guhkupg;G eltbf;iffis Nkw;nfhs;sy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

(a) cau;ghj;jp ehw;WNkil

² mupj;njLf;fg;gl;l Nky;kz;

² mupj;njLf;fg;gl;l $l;Lg;gris my;yJ cf;fpa rhzk;

² ehw;WNkilapypLtjw;Fg; nghUj;jkhd tpj;Jf;fs; (kpsfha;> jf;fhsp>

fj;jup)

² gq;fR ehrpdp

² ePu;

² itf;Nfhy;

² ckp

² Jk;Gf;fapW> Kisfs; (jb)

² kz;ntl;b> Fg;ig thup> G+thsp

² rhf;Fj;Jz;L / fljhrp

(b) neupNlhf;Nfh ehw;WNkil
² mupj;njLf;fg;gl;l Nky;kz;

² mupj;njLf;fg;gl;l cf;fpa rhzk; my;yJ $l;Lg;gris

² ePsk; X mfyk; X cauk; 25 X 25 X 25 cm cila kur;rl;lfnkhd;W

² rhf;Fj;Jz;nlhd;W

² ePu;

² ehw;W NkilapypLtjw;F tpj;Jf;fs; (kpsfha;> fj;jup> jf;fhsp> ff;fupf;fha;>

G+rzp)

                      (c) rhbehw;WNkil
² mupj;njLf;fg;gl;;l Nky;kz;

² mupj;njLf;fg;gl;l $l;Lg;gris my;yJ cf;fpa rhzk;

² cNyhf gPg;gh> tiy

² gq;fR ehrpdp

² 7.5 cm tpl;lKk; 10 cm cauKk; cila nghypj;jPd; rhbfs;
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Kiw :

a) cau; ghj;jp ehw;WNkil jahupj;jy ;

 ghlrhiyj; Njhl;lj;jpy; cau; ghj;jp ehw;WNkil mikg;gjw;Fg; nghUj;jkhd
,lj;ijj; njupf.

 kz;iz nfhj;jpg; Gul;b fw;fs;> guy;fs; kw;Wk; Vida Njitaw;w gjhu;j;jq;fis
mfw;Wf.

 epak ePs> mfy> cauj;jpw;Nfw;g ehw;WNkiliaj; jahupf;f. (ePsk; Njitahd
msT> mfyk; 1 m> cauk; 15 cm ) (Jk;Gf;fapW> Kisfs; gad;gLj;jTk;)

 ehw;WNkilapd; cauk; 15 cm MFkhW jahup;f;f. ,jd;NghJ Nkyjpfkhf cs;s
kz;iz mfw;wp itj;Jf; nfhs;sTk;.

 ehw;WNkiliar; #o 30 cm Moj;jpy; tbfhy; mikf;Ff.

 ehw;WNkil Clff; fyitiaj; jahupf;Fk;NghJ mupj;njLf;fg;gl;l Nky;kz;>
$l;Lg;gris my;yJ cf;fpa rhzk; 1:1 vd;w tpfpjj;jpy; fyf;fTk;;.

 ehw;WNkilapd; Nkw;Gwj;jpy; 3 cm - 6 cm msthd cauj;jpw;F ,f;fyitia

gutplTk;.

 ehw;WNkilia njhw;W ePf;fTk;. (njhw;W ePf;Fk; Kiw gpw;gFjpapy; Fwpg;gplg;gl;Ls;sJ)

 tupirfSf;F ,ilapyhd ,ilntspapy; 10 cm - 12 cm msthd rhy;fis
milahskpLf.

 rhnyhd;wpd; Mok; 0.5 cm - 1.0 cm mstpy; mikf;Ff.

 rhy;fspy; rPuhfTk; IjhfTk; tpj;Jf;fis ,Lf.

 rhy;fis njhw;WePf;fg;gl;l kz;zpdhy; %Lf.

 mjd;gpd; nky;y mOj;Jf.

 mjd;Nky; <ukhf;fg;gl;lr; rhf;F / fljhrp / itf;Nfhypdhy; gj;jpuf;fyitapLf.

 fhiyNtisapy; ePu;g;ghrdk; nra;f. G+thspapdhy; nra;ayhk; / jpde;NjhWk;
mtrpakpy;iy

 tpj;J Kisf;Fk; NghJ gj;jpuf; fyitia mfw;Wf.

 NjitahdthW guhkupg;G eltbf;iffis Nkw;nfhs;f.

 (b) neupNlhf;Nfh ehw;WNkil

 ePsk; X mfyk; X cauk; 25 X 25 X 25 cm msthd kur;rl;lfnkhd;iwj; jahupf;f.

 mupj;njLf;fg;gl;l Nky; kz;> $l;Lg;gris; my;yJ cf;fpa rhzk; 1:1 vd;w
tpfpjj;jpy; fye;J ePu;r;Nru;j;J gpl;L khf;Fioay; gjj;jpy; fyitia jahupf;f.

 jahupj;Jf;nfhz;l fyitia rl;lfj;jpDs; ,l;L kl;lkhf;fpf; nfhs;f.

 ePsk; X mfyk; X cauk; 5 X 5 X 5 cm msthd Jz;lq;fshf ntl;Ltjw;F
fyitapd; kPJ Nfhbl;L kuf;fPyj;jpdhy; (my;yJ fj;jpapdhy; Jz;LfshFkhW
ntl;btpLf.

 xt;nthU Jz;lj;jpYk; eLtpy; Jisapl;L (1/4 cm) mjDs; xt;nthU tpj;J tPjk;
,lTk;.

 tpj;Jf;fis ehl;ba gpd; ehw;WNkilia <ur;rhf;fpdhy; my;yJ nghUj;jkhd
gj;jpuf; fyitapdhy; %Lf.
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 Jz;lq;fspd; Xuq;fs; cyUk;NghJ rpwpjsT ePu; njspf;fTk;

 taypy; ehl;Ltjw;F nghUj;jkhd epiyik Vw;gl;l gpd; ehw;Wld; $ba Jz;lj;ij
gpupj;J epue;jukhf taypy; ehl;Lf.

   (c) rhb ehw;WNkil

 ehw;WNkil Clfj;ijj; jahupj;jy;.

 mupj;njLf;fg;gl;l Nky;kz;> $l;Lg;gris my;yJ cf;fpa rhzk; 1:1 vd;w tpfpjj;jpy;
fyitiaj; jahupf;f.

 ehw;WNkil Clfj;ij njhw;WePf;fTk;. (gpw;ghfj;jpy; Fwpg;gplg;gl;Ls;sJ)

 cupa Kiwapy; jahupj;Jf;nfhz;l nghypj;jPd; rhbfspDs; njhw;WePf;fg;gl;l
ehw;WNkil fyitia epug;Gf.

 gpd;tUk; tplaq;fs; njhlu;ghf ftdj;jpy; nfhs;f.

 ePu; tbg;G Jisfis ,Lf.

 nghypj;jPd; rhb nrq;Fj;jhfTk; RUq;fhkYk; epug;Gf.

 nghypj;jPd; rhbia rkjskhd jiuapy; rupe;J tpohjthW epWj;Jjy;

 gpd; xU rhbapy; NghJkhd tpj;Jf;fis ,Lf. (4 tpj;Jf;fisapl;L nghUj;jkpy;yhj
ehw;Wf;fis gpd; mfw;wTk;)

 gj;jpuf; fyitapl;L ePu;g;ghrdk; nra;f.

 tpj;Jf;fs; Kisf;Fk; re;ju;g;gj;jpy; %Lgilia mfw;Wf.

 rhb ehw;Wf;fis tpw;gidf;fhfj; jahu;gLj;Jjy;.

 gpd;tUk; tplaq;fs; njhlu;ghf ftdj;jpy; nfhs;f.

 ehw;Wf;fisj; jug;gLj;jy;

 rhbfisr; Rj;jk; nra;jy;

 fisfis mfw;wy;

 ,ilntspia epug;Gjy;

 ntw;wplq;fSf;F kz; ,ly;

 Njitf;Nfw;g mwpf;iffisg; NgZf.

 gapu;g; Ngjk; / gapu; tif

 ehw;Wf;fspd; vz;zpf;if

 ehl;ba jpfjp

 ePu;g;ghrd fhy ,ilntsp

 grisaply;

 fisfl;Lg;ghL

 ehw;Wf;fspd; tpw;gid

tpNrl mk;rq;fs; :

 ehw;WNkiliaj; njhw;WePf;fy;

vupj;jy;

 jahu;nra;ag;gl;l ehw;WNkilapd; kPJ ehw;WNkil Clff; fyitiag; gutp>
rPuhf ePu; fpilf;FkhW G+thspapdhy; njspj;J <ukhf;f.
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 ehw;WNkilapd; Nkw;Gwj;jpy; 5 cm jbg;gpw;F ckpg;gilnahd;W gutptpLf.

 ckpg;gilapd; Nky; 7 cm jbg;gpw;F itf;Nfhy; gilnahd;w gutptpLf.

 kPz;Lk; ckpg;gilnahd;Wk; itf;Nfhy; gilnahd;Wk; gutptpLf.

 fhw;wpd; vjpu;jpirapy; vupA+l;Lf.

 rhk;giy mfw;wp ehd;F jpdq;fspd; gpd; tpj;Jf;fis ,Lf.

 #upa ntg;gj;jpd; %yk; njhw;W ePf;fy;

 ehw;WNkil eidAkhw ePu;j; njspf;fTk;.

 CLfhl;lf;$ba 500 gauge jbg;Gila nghypj;jPdhy; ehw;WNkilapd; NkypUe;J
fPo;Nehf;fp tpupj;J ehw;WNkilia ntspNa ,Ue;J tspg;gupkhw;wk; epfohjthW
KOikahf %b Kj;jpiuapLf.

 mjd;NghJ kz;zpd; ntg;gepiy mz;zsthf 550C MFk;. ,ij mtjhdpf;f.

 ,urhadg; gjhu;j;jj;jpdhy; njhw;WePf;fy;.

 ,lf;$ba gq;fR ehrpdpfs;

c-k;: fg;uhd; - 50 % 6 g I 5 l ePupy; fiuf;fTk;

jpuhk; - 80 % 7 g I 5 l ePupy; fiuf;fTk;.

,e;j msT xU rJu kPw;wu; gug;gsTila ehw;WNkilf;Fg; NghJkhdjhFk;.

 gq;fR ehrpdpia ePupy; fiuj;J G+thspapdhy; ehw;WNkilapy;  njspf;fTk;.

 gq;fR ehrpdpia ,l;L 1 - 2 ehl;fspd; gpd; tpj;Jf;fis ehw;WNkilapy; ,Lf.

 ehw;WNkil Clff;fyitia njhw;WePf;fy;

 ehw;WNkil Clff; fyitia jahupj;J nghypnrf; ciwfspy; ,l;L cNyhfg;
gPg;ghtpd; cjtpAld; ePuhtpapdhy; njhw;WePf;Ff.

 gPg;ghtpDs; ePupl;L> nrq;fw;fs; kPJ itf;fg;gl;l tiyapd; kPJ Clff;fyit
mlq;fpa ciwfis itj;J 40 epkplq;fs; tiu ePuhtpapdhy; mtpj;njLf;f.

 nehupNlhf;fh ehw;WNkilfspy; Fw;wpfSf;F ,ilNa ,ilntspapYk; cyu;thd
nkd;ikahd kz; my;yJ rhk;gy; ,Ltjhy; Fw;wpfs; xd;Wlndhd;W xl;Ltijj;
jtpu;f;fyhk;.

 ehw;Wf;fis ,Lk; nghypj;jPd; ciwfspy; ePu; tbe;J nry;tjw;Nfw;w Jisfs;
,Ljy; Ntz;Lk;.
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nray;Kiw 53
kz;zpd;wpa gapu;r;nra;iff;fhd ehw;Wf;fis cw;gj;jp nra;jy;

Nju;r;rpkl;lk; 19.3 : kz;zpd;wpa gapu;r;nra;if Kiwfis tprhuiz nra;thu;.

ghlNtisfs; : 0 4

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

² kz;zpd;wpa gapu;r;nra;ifapy; ehw;W cw;gj;jpf;fhd ehw;Wr;rhbfs;> jl;Lfs;

Mfpatw;iwj; njupT nra;jy;

² Jg;Gj;J}is fpUkpapopj;jy;

² ehw;WNkil eLif Clfj;ijj;ijj; jahu;nra;jy;

² eLifg; nghUs;fisf; fpUkpaopj;jy;

² ehw;WNkilfspy; eLifg; nghUs;fisj; jhgpj;jy;

² ehw;WNkiliag; guhkupj;jy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² ehw;WNkilj; jl;L (];iuuNghk; / gpshj;jpf;F)
² ehw;Wr; rhb

² (tiyr;rhbfs; / Jisaplg;gl;l gpshj;jpf;Fg; ghj;jpuq;fs;) (disposable
cups) fspkz; rhbfs;)

² ];nghd;[;

² jl;L (Tray)
² tpj;Jfs;

² my;Ngl; fyit

² fWg;G epw nghypj;jPd;

² $upa fj;jp myF

² nky;ypa nghypj;jPd; E}y;

² Jk;Gj;J}s;

² nfhjpePuhtp mLg;G (Steamer)
² vupthA mLg;G

Kiw :

    ehw;WNkilj; jl;ilj; jahu;nra;jy;

 Jk;Gj;J}is ePuhtpapy; xU kzp Neuk; mtpj;J Mwtpl;Lf;nfhs;f.

 jl;L ehw;WNkilf;Fj; Njitahd Nghrizf; fiuriy ,Lk; jl;bid Rj;jk;
nra;J nfhs;f.

 me;j jl;bYs;s Fopfspy; nghypj;jPd; E}y; my;yJ fPyj;ij xU me;jj;jpypUe;J
kW me;jj;jpw;F ,l;L ,Wf;fpf; nfhs;f.

 fpUkpaopf;fg;gl;l Jk;Gj;J}is jl;Lf;fspy; epug;Gf.

 jl;Lf;fspd; kj;jpapy; xt;nthU tpj;J tPjk; ,Lf. (jz;Lj; Jz;lj;ijAk; ehl;lyhk;)

 jl;by; Rj;jkhd ePiu ,l;L ehw;WNkil jl;il mjpy; miug; gq;F mkpOkhW
itf;fTk;.

 <ukhf;fg;gl;l fljhrpapdhy; my;yJ Gilitahy; ehw;WNkilia %b tpj;Jf;fs;
Kisf;Fk; NghJ mjid mfw;Wf.

 tpj;J Kisj;J 2 - 3 ,dhy; gUtk; tUk; tiu Rj;jkhd ePiu kl;Lk; tprpWf.

 gpd;du; ehw;Wfs; ehl;Ltjw;Fg; nghUj;jkhdjhf khWk;tiu ehs;NjhWk; Nghrizf;
fiuriy jl;bd;kPJ tprpWf.
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ftdpf;f. 10 l ePupy; 10 g my;Ngl; grisf; fyitia ,l;L jahu;nra;j fiury;
nghUj;jkhdJ

 ehw;WNkil ehw;Wf;fs; tsUk;NghJ jl;bid rkjiuapy; itj;J Nghrizf;
fiury; ehw;Wf;fspd; kPJ glhJ Clfj;jpd; Xu; Xuj;jpy; Cw;wg;gl Ntz;Lk;.

 ehw;Wf;fspd; Muk;g fhyj;jpy; ehnshd;Wf;F 5 - 10 ml fiuriy xU jlit kl;Lk;
toq;fp gpd;du; ehnshd;Wf;F ,U jlitf;s toq;f Ntz;Lk;.

 ehw;W / jz;Lj; Jz;lk; cupa mstpy; tsu;e;j gpd;du; ehw;WNkil jl;bypUe;J
mfw;wp nghUj;jkhd Clfj;jpy; ehl;Lf.

gapu; ehl;lg;glNtz;ba re;ju;g;gk;

1. jf;fhsp 3 - 4 thuq;fs; (2 - 3 ,iyg;gUtk;)

2. Nfhth 4 - 5 thuq;fs; (3 - 4 ,iyg; gUtk;)

3. ryhJf; nff;fup 3 thuq;fs; (3 - 4 ,iyg;gUtk;)

4. ryhJ 2 - 3 thuq;fs;

5. ngy;ngg;gu; 4 - 5 thuq;fs;

];nghd;[; ehw;WNkil jahupj;jy;

 25 cm jbg;Gila ];nghd;[; Jz;il 30 cm ePsKk; 20 cm mfyKk; nfhz;l

nrt;tftbtj; Jz;lhf ntl;bf; nfhs;f.

 mjpy; 2 X 2 cm msTila rJuj;Jz;Lfs; fpilf;ff;$bathW ePsthf;fpYk;

FWf;Fthf;fpYk; Jz;Lfs; NtwhfhjthW $u;Kidnahd;wpdhy; fPwpf; nfhs;f.

 me;j rJuj; Jz;Lfspd; Nkw;gug;gpy; 3 cm Moj;jpy; ju (x)tbtpy; rhy;fs;
ntl;bf; nfhs;f.

 5 cm caukhd jl;by; ];nghd;[; Jz;Lfis itj;J ePuhy; eidj;Jf; nfhs;f.

 xt;nthU rJuj;jpd; kj;jpapYk; xU tpj;J tPjk; ,l;L fWg;G epw nghypj;jPdpdhy;
,uz;L ehl;fs; %b itf;f.

 ,uz;L ,iyfs; nfhz;l gUtk; te;jJk; xU yPw;wu; ePupy; 1 g my;Ngl; fyitia
,l;L fiuj;j fiurypy; rpwpjsit ];nghd;[; Jz;Lfs; nfhz;l jl;by; ,Lf.

 ,t;thW ngwg;gl;l ehw;Wf;fs; cupa msT tsu;e;jJk; ePu;kaT+lhf gapu;r;nra;if

Clfj;jpy; ehl;Lf. (];nghd;[; Jz;LlNdNa)

tpNrl mk;rq;fs; :

 ,jw;nfdg; gad;gLj;jg;gLk; Jk;Gj;J}s; 6 khjq;fs; fope;jjhf ,Ug;gJ kpfr;
rpwe;jJ.

 nghypj;jPd; E}iy ,Ltjdhy; ehw;Wf;fis ,yFthf gpLq;fpf; nfhs;syhk;.

 Nghriz Clfkhf 10 g my;gl; grisf; fyitia 10 l ePupy; fiuj;Jj; jahupj;j
fyit nghUj;jkhdJ.
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ePu;kaT+lf gapu;r;nra;if fl;likg;Gfis ,dq;fhzy;

Nju;r;rpkl;lk; 19.4 : ePu;kaT+lfg; gapu;r;nra;if Kiwiaf; ifahz;L ghu;g;ghu;.

ghlNtisfs; : 0 2

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

² ePu;kaT+lf fl;likg;gpd; ghfq;fis mtjhdpj;jYk; ngauplYk;

² ePu;kaT+lfg; gapu;r;nra;if mikg;Gf;fspd; njhopw;ghl;il tpsf;Fjy

Njitahd nghUl;fSk; cgfuzq;fSk; :

² tis nesp (Zig zag) mikg;Gila ePu;kaT+lfg; gapu;r;nra;ifj; njhFjp

Kiw :

 ghlrhiy tstpy; Ngzpr; nry;yg;gLk; ghJfhf;fg;gl;l kidapYs;s gapu;r;nra;if
njhFjpia mtjhdpj;jy;

 mjpYs;s ghfq;fis mtjhdpj;J mjd; tupg;glj;ij tiujy;

 Nghrizf; fiury; jhq;fp

 gk;gp

 gapu;r;nra;iff; Foha;

 Clff; fiury;

 Nghriz Clff; fiury; toq;fy; Foha;

tpNrl mk;rq;fs; :

 ghlrhiyapy; ePu;kaT+lfg; gapu;r; nra;ifapy; Rw;wpNahLk; ePu;kaT+lf Kiwik
,y;iynadpy; fsr; Rw;Wyh %yk; me;jg; gapu;r;nra;if Kiwik cs;s ,lj;Jf;F
khztiu mioj;Jf; nrd;W ,e;j nrad;Kiwr; nraw;ghl;il elj;JtJ
nghUj;jkhdjhFk;.
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jpz;k Clf kz;zpd;wpa tsu;g;ig Nkw;nfhs;sy;.

Nju;r;rpkl;lk; : jpz;k Clf kz;zpd;wpa gapu;tsu;g;G Kiwiaf; ifahz;L ghu;g;ghu;.

ghlNtisfs; : 0 4

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

² epiyf;Fj;Jg; gapu;r;nra;if ciwfs;> kz;zpd;wpa gapu;r;nra;if

Mfpatw;Wf;fhf gapu;r;nra;ifr; rhbfs; jahu;gLj;jy;.

² epiyf;Fj;Jg; gapu;r;nra;if ciwfs;> rhbfspy; Clfk; epug;gp ehw;Wf;fs;

jhgpj;jy;.

² epiyf;Fj;Jg;gapu;r; nra;if ciwfs;> rhbfspy; gapu;r;nra;ifiag;

guhkupj;jy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² 1.3 kPw;wu; ePskhd ntspg;Gwk; ntz;zpwKk; cl;Gwk; fWg;G epwKk;

nfhz;l Gw Cjhf; fjpu;fSf;F jhf;Fg;gpbf;ff; $ba nghypj;jPd; ciw

² gpshj;jpf;F / fspkz; rhb

² fpUkpaopf;fg;gl;l njd;de;Jk;G> Jk;Gj;J}s;

² tiyr; rhbfspy; ehl;l cfe;j ehw;Wfs;

² my;Ngu;l; fyit

² ePu;kaT+lfg; gapu;r;nra;iff; fl;likg;G

Kiw :

 epiyf;Fj;J gapu;r;nra;if ciwfisj; jahupj;jy;

 nghypj;jPd; czTfspy; Jisfs; ,l;Lf; nfhs;f.

 nghypj;jPd; ciwfspy; fpUkpaopj;j Jk;G ,l;L epug;gp ,uz;L me;jq;fspYk;
Kbr;rpLf.

 ciwfspd; Nky; me;jj;jpy; rpwpa PVC Foha;j;Jz;bid nghUj;jp rPuhd

,ilntspapy; ciwfisj; njhq;ftpLf.

 ciwfspd; JisfSs; tiyr; rhbapy; ,lg;gl;l ehw;Wf;fis ehl;Lf.

 midj;J ciwfspYk; Nky; me;jj;jpD}lhf Clfk; Cl;Lk; Foha;fisg;
nghUj;Jf.

 Nkyjpf Clff; fiury; fPo;g; gFjpapdhy; tbe;J nrd;W mbapYs;s ghj;jpuj;jpy;
Nru;j;J Nghriz Clf jhq;fpapy; Nrfupf;ff;$bathW jahu;nra;J nfhs;f.

 gapu;nra;if ciwfis ed;F guhkupf;f.

 kz;zpd;wpa gapu;r;nra;iff;nfd rhbg; gapu;r;nra;ifia Nkw;nfhs;sy;

 gpshj;jpf;F / fspkz; rhbfis jahu;nra;f.

 mtw;Ws; fpUkpaopf;fg;gl;l Jk;Gj; J}is epug;Gf.

 ehw;WNkilapypUe;J ngwg;gl;l ehw;Wf;fis rhbfspy; ehl;Lf.

 gpujhd Nghrizf; Foha;fspD}lhf Ez;Foha;fSf;F Nghrizf; fiuriy
toq;Ff.

 rhbg; gapu;r;nra;ifia guhkupf;f.

tpNrl mk;rq;fs; :

 ,iy kuf;fwptiffs;> ];Nuhgup> rpwpa G+Q;nrbfs; Mfpatw;iw tsu;f;f ,k;Kiw
rpwe;jjhFk;.

 njd;de;Jk;igg; gad;gLj;j Kd;du; fpUkpaopf;f Ntz;Lk;.
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ghJfhg;ghd kidapDs; gapu; nra;jYk; guhkupj;jYk;

Nju;r;rpkl;lk; : ghJfhg;ghd gapu;r;nra;ifapy; Rfhjhug; ghJfhg;G kw;Wk; tpNrlkhd

guhkupg;G eltbf;iffs; Fwpj;Jf; ftdQ; nrYj;Jthu;.

ghlNtisfs; : 0 4

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

² ghJfhg;ghd kidapDs; nra;if gz;zg;gl;Ls;s gaph; tiffisAk;

nghUj;jkhd re;ju;g;gq;fspy; fj;jupj;jYk; gapw;WjYk;.

² nghUj;jkhd njopDl;g Kiwfisg; gad;gLj;jp G+f;fs;> fha;fis

Iikahf;fy;

² ghJfhg;ghd kidapDs; gaph; nra;Ak; NghJ gapUf;F Njitahd

Mjuj;jbfs; / nfhO nfhk;Gfisr; rupahf toq;Fjy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² fg;ghj;Jf; fj;jpup

² fk;gp

² nghyp vjpyPd; E}y;

² ghJfhg;ghd kidapDs; nra;if gz;zg;gl;ls;s> jf;fhsp> ngy; ngg;gh;.

ryhJ> fj;jupj; jhtuq;fs;

² Mjuj;jbfs;/  nfhO nfhk;Gfs;

Kiw

² jf;fhspj; jhtuj;ijf; fj;jupj;jy;

² jf;fhspj; jthuj;jpy; thuj;Jf;F xU jlit> vy;yhg; gf;ff; fpisfisAk;

2 nrd;up kPw;wupYk; Fiwthd ePsKs;s re;ju;g;gj;jpy; ePf;Ff.

² mWtilf;F 6-8 thuq;fSf;F Kd;dh; KisaUk;igf; fj;jupf;Ff.

² jf;fhspj; jhtuj;ijg; gapw;Wjy;

² tiuaiwaw;w tsu;r;rpg; ghq;iff; fhl;Lk; jtukhapd;> xw;iwj jz;L Kiwapy;

gaw;Wf.

² gpujhd jz;L khj;jpuk; kPjpahFkhW gf;ff; fpisfs; vy;yhtw;iwAk; 5-6 nrd;wp

kPw;wh; ePskhf tsu;e;Js;s gUtj;jpy; ifahy; Kwpj;J ePf;Ff.

² ePz;l fhyk; tpisr;ry; juf;$ba> tiuaiwaw;w tsu;r;rpg; ghq;iff;nfhz;l

jf;fhspg; gapu;fspd; cahuj;ij guhkupg;gjw;Fr; Vw;w kl;lj;jpy; itj;jpUg;gjw;fhf

jtuj;jpd; tpisr;ry; je;j gFjpapy; cs;s gioa 3-4 ,iyfis ePf;fp>

jthuj;jz;il 60 kPw;wh; jho;j;jp kPz;Lk; fl;Lf.

² xl;Lnkhj;j gapu;nra;iff; fhyj;jpy; 2-3 thuq;fSf;F xU jlit ,jidr;

nra;jy; Ntz;Lk;.

² ryhJ> nff;fup Mfpa gapu;fSf;fhfg; gpd;tUk; gapw;wy; Kiwiaf; iaahz;L

ghh;f;Ff.

² Fil Kiwik ^Umbrella System&
² ghJfhg;ghd kidapDs; 60 « 60 cm nrd;up kPw;wh; ,ilntspfspy; jhtuq;fis

eLjy; Ntz;Lk;.

² epykl;lj;jpypUe;J 2 kPw;wh; Nkyhf fpilahfg; gpujhd fk;gpiag; nghUj;Jf.

² nghypj;jPd; E}y; fl;bj; jahu;g;gLj;jpa Mjhuj;jbfspd; topNa gpujhd jz;L

Nky; Nehf;fpr; nry;y tif nra;f.

² gpujhd jz;L fpilj; Mjhuf;fk;gp ituapy; tsu;e;j gpdh;> Mjhuf;fk;gpf;F Nkyhf

,uz;L ,iyfs; Njhd;wpAs;s epiyapy; KisaUk;ig ePf;Ff.

² MNuhf;fpakhd> cWjpahd gf;f mUk;Gfs; ,uz;bid> fk;gpapd; topNa ,U

GwkhfTk; 15 nrd;up kPw;wu; tiuapy; tsu ,lkspf;f.

² mt;thwhd tsu;e;j gpd;dh;> jz;L> fpil Mjhuf; fk;gpapypUe;J fPo;Nehf;fp tsu

tif nra;f.
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² V -  Kiwik  ^V - System&

² ,k;Kiwapy;o gapw;Wk; NghJ jhtuq;fis 60«60 cm ,ilntspapNyNa ew;Wjy;

Ntz;Lk;.

² gpujhd jz;L> epiyf;Fj;J Mjhuj;jpd; kPJ tsu ,lkspj;J> 6 ,iyfs;

Njhd;wpAs;s re;ju;g;gj;jpy; KidaUk;ig ePf;Ff.

² V - tbtj;jpd; mikAkhW> MNuhf;fpakhd> cWjpahd gf;f mUk;Gfs;> fpilahd

gpujhd Mjhuf;fk;gpad;ghy; tsur; nra;f.

² Gjpa gapw;wy; Kiwfs;

² ,k;Kiwapd; NghJ ciwfspy; ehw;Wf;fis el;L 45«60 cm ,ilntspfspy;

mikAkhW itj;jy; Ntz;Lk;.

² gpujhd jz;L> gpujhd fpil Mjuhf;fk;gpapd; tsu tifnra;f.

² gpd;dh; epykl;lj;jpy; ,Ue;J 45 nrd;up kPw;wh; tiuapy; jz;by; Njhd;Wk; vy;yhk;

gf;ff; fpisfisAk; ePf;Ff.

² gpujhd jz;L fpilf; fk;gp tiu tsh;e;j gpd;dh;> epiyf;Fj;J Mjhu ehlhf;fisj;

jsh;j;jp> jz;by; gf;ff; fpisfis mw;w mbg;gFjpia> gapu;r;nra;if ciwkPJ

RUs; Nghd;W Rw;Wf. (Fwpg;G : gp;ujhd jz;bd; KidahdJ gpujhd fpilf;fk;gp

tiuapy; mike;jpUj;jy; Ntz;Lk;)

² gpujhd jz;by;> epy kl;lj;jpy; ,Ue;J 45 nrd;up kPw;wu; Nkyhf cs;s xt;nthU

gf;ff; fpisapYk; xu; ,iyAk; xU fhAk; fpilf;FkhW gapw;Wf.

² Neha;tha;g;gl;l> eypyhd> cWjpaw;w fpisfs; vy;yhtw;iwAk; ePf;Ff.

² Nkw;gb %d;W gapw;wy; KiwikfspYk;> jz;by; cs;s gw;wpfs; ^Tendrils&,
msTf;fjpfkhf Kjpu;r;rpaile;j  ,iyfs; ^Over mature leaves) rfy Mz; g+f;fs;>

epykl;lj;jpy; ,Ue;J 45 nrd;wp kPw;wu; cauk; tiuapy; gpujhd jz;by; cs;s

rfy ngz; G+f;fs;> Njitaw;w g+f;fs; kw;Wk; g+e;Jzu;fisf; fj;jpupg;gjw;fhf

vg;NghJk; Mtd nra;f.

² jf;fhspf; fha;fis Iikahf;fy;

² nghJthf xU nfhg;gpy; 3-5 fha;fs; ,Uf;FkhW vida fha;fis ,sk;gUtj;jpNyNa

ePf;fp tpLf.

² Mjhuk;/  nfhOnfhk;G toq;Fjy;

² jhtuj; jz;ilr; #o ,l;l gpshj;jpf;F tisaj;jpy; my;yJ jz;bd; mbg;gFjpapy;

jsh;r;rpahf fl;ba nghypj;jPd; E}y;fis epiyf;Fj;J Mjhuq;fhs gad;gLj;Jf.

² me; E}y;fis gapupy; Nkw;gFjpapy; nghUj;jg;gl;Ls;s Mjhuf; fk;gpfspy; fl;Lf.

² jhtuk; tsUk; NghJ E}iy> gpuhjd jz;ilr; Rw;wp ,Wf;fkhff; Rw;Wf.

² caukhf tsUk; jd;ikAs;s tiuaiwaw;w tsu;r;rpiaf; fhl;Lk; jf;fhspg; -

Ngjq;fspy; xt;nthU 3-4 fZtpilf;F xU jlit tPjk; jhtuj;jz;il> epiyf;Fj;J

Mjhu E}ypy; fl;Ltjhy; jhtuj;jz;L fPo;Nehf;fp tOf;fpr; nry;tijj;

jtpu;j;Jf;nfhs;f.

tpNrl mk;rq;fs; :

 jf;fhspj; jhtuq;fspd; cau kl;lj;ijg; NgZtjw;fhfg; gapw;Wk; NghJ epiyf;Fj;jhf
mikAk; Mjhu E}y; NghJkhd msT ePsKilajhf ,Uj;jy; Ntz;Lk;.

 NkYk; gapu;r;nra;ifapy; cs;s vy;yhj; jhtuq;fisAk; xNu jpirapy; gapw;Wjy;
Ntz;Lk;.

 jf;fhspg; fha;ifs Ijhf;Fk; NghJ Ngjj;Jf;F Vw;gTk; Jz;L vjpu;ghh;f;fg;gLk;
fha;fspd; gUkDf;F Vw;gTk; fha;fis Ijhf;fpf; nfhs;s Ntz;Lk;.
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gz;iz fl;ll mikg;Gf;fspd; gUkl;lhd jpl;lk; tiujy;

Nju;r;rpkl;lk; 20.11 : ntt;NtW gz;izf; fl;ll mikg;Gf;fspd; njlh;ghf tprhuiz

  nra;thu;.

ghlNtisfs; : 0 2

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

² gz;izj; Njitfspd; gb> mikg;Gf;fspd; jpl;lj;ijj; jPu;khdpj;jy;

² jpl;lq;fSf;Fupa nghUj;jkhd msTj;jpl;lj;ijj;; Jzpjy;

² nghUj;jkhd cgfuzq;fisg; gad;gLj;jp ntt;NtW gz;iz

mikg;GfSf;Fupa jpl;lq;fs; tiujy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² tiujw; gyifAk; T  tiuNfhYk; (T rular)
² %iytpl;lk; ^300" 450 my;yJ 600&

² ftuhak;> A
2
 fljhrp

² gir ehlh / fljhrp ft;tp
² AB/B ngd;rpy;

² tpyq;F kid/ nghypj;jpd; kidnahd;Wf;Fupa tpguf;$w;Wfs;
cjhuzk; : Kl;ilapLk;/ Gnuhapyh; Nfhopfs; 50 ,w;F

4m mfyKk; 9m ePsKk; cs;s nghypj;jpd; kid -

($iu mw;wJ)

Kiw :

 Njitf;Nfw;g Fwpj;j mikg;gpd; tptuf;$w;iwj; jPu;khdpf;Ff.

 T tiuNfhiyAk; %iykl;lj;ijAk; gad;gLj;jp> A
2
 msTila fljhrpia>

tiujy; gyifapy rupahf ,izj;Jf;nfhs;f.

 jug;gl;Ls;s tptuf; $w;wpd;gb nghUj;jkhd mstpiliaj; njupT nra;Jf;nfhs;f
(1:100)

 jpl;lg;glj;jpidg; gUkl;lkhf tiue;J fhz;f

 A
2
 fljhrpapd; rl;lf; fiuiar; (Frame border)  nrg;gQ; nra;J nfhs;f. mjw;fhf

,lJ Gwj;jpy; 25mm ck; tyJ Gwj;jpy; 20mm ck; xJf;fpf;nfhs;f.

 jpl;lg;glj;jpd; kj;jpia milahskpl;Lf; nfhs;f.

 jiyg;Gf; fl;lj;ij mikj;jpLf (150 mm 50mm )

mf;fl;lj;jpy cs;slq;f Ntz;b tplaq;fs;

 jpl;lg; glj;jpd; ngah;

 gad;gLj;jpa msTj;jpl;lk;

 G+u;j;jp nra;a Ntz;ba jpfjp

 jpl;lg;glj;ijj; jahupj;j epWtdj;jpd; ngah;

 jpl;lg;glj;ij tiue;jtuJ ngah;

 jpl;lglj;ij guprPypj;jtuJ ngah;

 gad;gLj;jpa Kiwf;Fupa FwpaPL
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 A
2
 fljhrp KOJk; rPuhfg; guk;GkhW nghUj;jkhd xU vspa Kiwapy; jpl;lg;glj;ij

tiuf. (1Mk; Nfhz / 3 Mk; Nfhz (1st angle / 3rd angle)

Kjyhk; Nfhzk; %d;whk; Nfhzk;

      (1st angle)    (3rd anglle)

 fplj;jpl;lg;glj;ij tiuAk; NghJ gpd;tUk; gbKiwfisg; gpd;gw;Wf.

cjhuzk; :  Kjypy; fpil Neu;Nfhnlhd;W tiuf.

 T tiuNfhiyig; gad;gLj;jp> nrq;Fj;J Nfhl;il tiuf

 Kd; gf;f Vw;wk; / ntl;LKf Vw;wj;ij tiuf

 Njitnadpd; fjT> ad;dy; Nghd;wtw;fhd gl;banyhd;W jahupj;J nghUj;jkhd

xu; ,lj;jpy; ,Lf.

tpNrl mk;rq;fs; :

 ntt;NtW re;ju;g;gq;fspy; gad;gLk; ntt;NtW tifahd NfhLfs; Fwpj;Jf; ftdQ;
nrYj;Jjy;.

 eLf;NfhL

 KwpNfhLfs;

 njhlu;rpahd NfhLfs;

 jpl;lg;glj;ij tiutjw;fhfg; gad;gLj;Jk; fljhrp mOf;filj;J epwk;khwpg; Nghtijj;

jtpu;j;J Rj;jkhf itj;jpUg;gjpy; ftdQ; nrYj;Jf.

fpilj;

jpl;lg;glk;

,lJgf;f

Vw;wk;

tyJ gf;f

Vw;wk;

Kd;gf;f

Vw;wk;

,lJ gf;f

Vw;wk;

tyJ

gf;f Vw;wk;

Kd;gf;f

Vw;wk;

fpilj;

jpl;lg;glk;
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njupT nra;ag;gl;l xu; ,lj;Jf;fhf epy moFg;gLj;jy; jpl;lnkhd;wpid

mikj;J mjw;Nfw;g nkd; kw;Wk; td; $Wfisj; jhgpj;jy;

Nju;r;rpkl;lk; 21.2 : epy moFg;gLj;Jtjw;fhfg; gad;gLj;Jk; nkd; $Wfs; kw;Wk;

  td;$Wfs; gw;wpa Njbawpthu;.

;ghlNtisfs; : 0 3

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

² g+q;fhnthd;W mikg;gjw;fhf mbg;gilahd fpilg;glj;ij (Base
Map)tiujy;

² ,lj;jpd; mbg;gilahd jfty;fisf; fw;wwpe;J mtw;iwg; gjpT

nra;Jf;nfhs;sy;

² epujukhd mikg;Gfs; tiuapyhd J}u msTfis msj;jy;

² fhzg;gLk; mikg;Gf;fSs;> njhlu;e;J itj;jpUf;Fk; mikg;Gf;fisAk;

ePf;f Ntz;ba mikg;GfisAk; njupTnra;J nfhs;Sjy;.

² epy moFgLj;jy; jpl;lj;jpy; gad;gLj;Jk; FwpaPLfis ,dq;fhzy;

² fhzg;gLk; $WfisAk; Gjpa $WfisAk; cs;slf;fpa jpl;lj;ij

tiujy;

² njupT nra;ag;gl;l ,lj;Jf;F ngUj;jkhd td; $WfisAk; nkd;

$WfisAk; njupT nra;jy;.

² epwe;jPl;Ltjd; %yk; jpl;lj;ijg; G+u;j;jp nra;jy;

² jhtu tupir nahd;wpidj; jahupj;J mjidr; rPuhfg; guhkupj;jy;.

² Gw;wiunahd;widj; mikj;J mjidg; NgzptUjy;

² rpW Fsnkhd;W mikj;jy;

² g+q;fhit moFgLj;Jtjw;fhf cyT ghijfs; mikj;jy;

² g+q;fhit mofhd xU epyg;gFjpahfg; guhkupj;Jg; NgzptUj;jy;

Njitahd nghUl;fSk; cgfuzq;fSk; : epyj;ij moFg;gLj;Jtw;fhf

² tiuGj;jhs; / A3  msTf;fljhrp

² tiujy; ngd;rpy;  ̂ Drawing Pencils&
² msf;Fk; ehlh

² epwg;ngd;rpy;fs;

² jpirfhl;b

jhtu Ntyp mikg;gjw;fhf

² ,f;Nrhuh (Ixora), J}ue;jh
Nghd;w jhtu ,dnkhd;wpd; jz;LJz;Lfs; my;yJ Ntu;nfhs;sr; nra;ag;gl;l

jz;Lj;Jz;Lfs;.

epyk; gz;gLj;Jk; cgfuzq;fs;

² kz;ntl;b

² Ks;S kz;ntl;b

² ifKs;S

² fhy; Ks;S

tsu;g;G Clfk; jahupg;gjw;F Njitahdit

² Nky; kz;

² cyu;e;j rhz vU

² $l;nlU

² Mw;W kzy;
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² fg;ghj;Jf; fj;jpupf;Nfhy;

² gris tiffs;

² fapW

Gw;wiu mikg;gjw;Fj; Njitahdit

² Gw;ghsq;fs; / Gy; tpj;Jf;fs; / Xbg;gFjpfs;
² Clfj;ijj; jahupg;gjw;F Njitahdit

² Nky;kz; ² Jk;Gr; rf;if (Jk;Gj;J}s;)

² fspkz; ² kzy;

² $l;nlU

² Gw;wiug; guhkupg;G cgfhuzq;fs;

² Gy; ntl;Lk; cgfhuzk; (Lawn Mover)
² jputg;gris tiffs;

rpW Fsk; mikg;gjw;fhf

² epyk; gz;gLj;jy; cgfuzq;fs;

² nfhq;fpuPw;Wf; fyit jahupg;gjw;F Njitahdit

² cil fy; 3 gFjpfs;

² nkd;kzy; 2 gFjpfs;

² rPnke;J 1 gFjp

rhe;Jf; fyit jahupg;gjw;F Njitahdit

² kzy; 4 gFjpfs;

² rPnke;J 1 gFjpfs;

² ePu;g;ghd rPnke;J jahupg;gjw;F Njitahdit

² rPnke;J

² ePu;

² cWjpahd cUf;Ff; fk;gp tiy

² jbj;j nghypj;jPd; jhs;

² Fsj;Jf;Ff; nghUj;jkhd epwg;G+r;R

² g+r;Rg; G+Rtjw;F Njitahd cgfuzq;fs;

² rhe;jfg;ig

² gjpfy; gug;gpa ghiwfs; mikg;gjw;F Njitahdit

² nfhq;fPupw;Wf;fy; / nrq;fy;
² nfhq;fPupw;Wf; fyit (Fsf; nfhq;fPupw;Wf;fyit)

² rhe;jfg;ig

² ePu;kl;lk; (Level)
Kiw

mbg;gilahd jpl;lj;ij tiujy; (Base map)
² Kjypy; moFgLj;j vjpu;ghu;f;Fk; epyj;jpy; cs;s fl;llq;fis cs;slq;fpa

jpl;lg; glnkhd;wpidg; ngWf.

² mt;thwhdnthd;W ,y;yhj re;ju;g;gj;jpy; msf;Fk; ehlhit gad;gLj;jp

mstPLfisg; ngw;W msTj;jpl;lj;jpd; gb tiuGj; jhnshd;wpy; jpl;lj;jpid

tiuf.

² gpd;du; gbg;gbahfr; Mf;fj;ijf; fl;bnaOg;gf; $bathW mjd; rpy

gpujpfisg; ngWf.
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² mtw;Ws; xU gpujpapy;> ,lj;jpd; mbg;gilahd jfty;fisf;

Fwpj;Jf;nfhs;sf.

² fhzpapd; vy;iyfs;

² jpir

² jpl;lg;glj;jpd; msTj;jpl;lk;

² epyj;jpd; rha;T

² fl;lq;fspd mikT (ad;dy;fs; fjTfspd; mikT)

² fhzpapy; fhzg;gl;l kuq;fs;. ghijfs;> G+k;ghj;jpfs;>

² fopTfhd; njhFjp> epyf;fPo; ePu;f;Foha;fs; epyf;fPo; kpd; tlq;fs;>

epyf;fPo; njhiyNgrpf; fk;gpfs;.

² fhzpapy; kiwf;f Ntz;ba ,lq;fSk; ntspg;gLj;jpf; fhl;l Ntz;ba

,lq;fSk;

² gpd;du; fhzpapd; njupe;j vy;iynahd;wpypUe;J epue;jukhd mikg;gfs;

tiuapyhd J}uj;ij> msf;Fk; ehlhtpdhy; mse;J thrpg;Gfisg; ngWf

jpl;lg;glj;jpd; njupe;j vy;iynahd;wpypUe;J 090  Nfhzj;jpy; epue;jukhd mikg;Gf;fs; tiuapyhd

J}uj;ij msj;jy;.

² ,g;nghWkhdq;fs; NkYk; jpUj;jkhditahf miktjw;fhf kw;WNkhh;

vy;iyapypUe;J J}uq;fis mse;J gjpT nra;J nfhs;f.

thrpg;Gf;fis NkYk; jpUj;jkhfg; ngWjtw;fhf ,uz;lhtJ vy;iyapUe;J J}uq;fis msj;jy;

² Nkw;gb thrpg;Gfisj; jpl;lg;glj;jpy; Fwpj;Jf;nfhz;l gpd;du;> fl;bnaOg;g

vjpu;ghh;f;Fk; G+q;fhTf;fhfj; njhlu;e;Jk; itj;jpUf;f Ntzx;ba $WfisAk;

ePq;f Ntz;ba $WfisAk; Fwpj;Jf;fhz;f.

² Fwpf;fg;gl;l glj;ijj; jahupj;j gpd;du;> Njitf;Nfw;g epyj;jpd; nraw;gL

myFfisf; fytdj;jpw;nfhz;L nghUj;jkhdthW itj;Jf;nfhs;f.

A

B

C

D

E

mbg;gilahd mstPLfisg;

ngWjy;

(Base Line)

A
B

C

D

E

Base Line

,uz;lhtJ

jlit

mstPLfisg;

ngWjy;
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cjhuzk; : tPl;Lj; Njhl;lg;g+q;fhtpd; nraw;gL myFfs;

² tPl;bd; Kd; gFjp - midtuJk; fz;fspy; gLk; ,lkhifahy;

mofhf ,Ug;gJ mtrpakhFk;.

² Nritfs; toq;Fk; gpuNjrk; - nry;yg;gpuhzpfspd; kidfs;> Rj;jpfupg;G

eltbf;iffs;> thfdq;fs; fOTjy;

Nghd;wtw;iw nra;Ak; gFjpfshd tPl;bd;;

,UGwq;fspYk; cs;s gpuNjrq;fs;.

² tPl;bd; gpd; gFjp - fha;fwpg; ghj;jpfs;> $l;nlU jahhpg;G myF>

capu;thA myF jhgpf;fg;gl;l gFjp.

² ,t;thwf epy moFgLj;jy; nra;a Ntz;ba ,lq;fspy; fhzg;gLk; nraw;gL

myFfis ,dq;fz;Lf;nfhs;f. (Bubble Diagram)
² nraw;gL myFfshfg; Gjpjhfr; Nru;f;Fk; $Wfs;> Vw;fdNt fhzg;gLgtw;Ws;

Nkk;gLj;jpg; NgzptUk; $Wfs; vd;gtw;iw FwpaPl;L uPjpapDk;>

mstpiluPjpapYk; Fwpj;Jf;nfhs;f.

² ,jw;fhfg; gpd;tUk; FwpaPLfisg; gad;gLj;jyhk;.

² gpd;dh; NritngWgtupd; NjitfisAk; tbtikg;gshupd; fUj;Jf;fisAk;

ftdj;jpw;nfhz;L Njitahd nkd; $WfisAk; td; $WfisAk;

FwpaPLfisg; gad;gLj;jp jpl;lj;jpy; tiuf.

² ,Wjpahf> Njitnadpd; khj;jpuk; jpl;lg;gLj;Jf;F epwe;jPl;b mjpy;

mlq;fpAs;s rfy $WfSf;fhfTk; gad;gLj;jpa FwpaPLfis ,dq;fz;L>

G+q;fhTf;Fupa tbtikg;Gj; jpl;lg;glj;ij tiuf.

² ,Wjpahf tbtikg;Gj;jpl;lj;ijf; ifahy; tiue;j g+u;j;jp nra;ayhk;

my;yJ epy moFgLj;jy; jpl;lg;glq;fs; jahupg;gjw;fhff; gad;gLj;jg;gLk;

nkd; nghUnshd;iwg; gad;gLj;jp jpl;lg;glj;jpidg; g+u;j;jp nra;J

nfhs;syhk;.

² G+uzg;gLj;jpa jpl;lg;glj;jpy; jpir> msTj;jpl;lk;> vd;gtw;iwAk; mJ

vtUf;fhfr; nra;ag;gl;lJ vd;gijAk; Fwpg;gpLf.

ngupa kuq;fs; jhtu Ntyp

Gju;fs; gliyAk; NtypAk;

eilghij G+q;fh NkirAk; fjpiuAk;
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tiue;J g+u;j;jp nra;j epy moFgLj;jy; jpl;lg;glj;jpw;fika njupTnra;jnkd;

kw;Wk; td; $Wfisj; jhgpg;gjd; %yk; epyj;ij moFg;gLj;jy;.

² ghlrhiy tstpy; nghUj;jkhd xu; ,lj;ijr njupT nra;J Nkw;gb

Nfhl;ghLfSf;F mikthf epy moFgLj;jy; jpl;lnkhd;wpidj; jahupf;Ff.

² mj;jpl;lj;Jf;fika gpd;tUk; nkd;nghUs;fis jpl;lg;glj;jpd; gb njupT

nra;J epyj;jpy; jhgpf;Ff.

jhtu tupir jhgpj;jy;

² Kjypy;> jhtu tupir jhgpf;Fk; ,lj;jpd; ePs> mfyq;fs; milahskpl;Lf;

nfhs;f.

² mt;tplj;jpy; fisfis mopf;Ff.

² jhtu thpiria mkf;f vjpu;ghu;f;Fk; cauj;jpw;fika 20 - 40 nrd;up

kPw;wh; Moj;Jz;L kz;id ,isf;f Ntz;Lk;

² ,sf;fpa kz;iz mg;Gwg;gLj;jp> mofpa ,iyj; jhtuq;fis ngUj;jkhd

eLif Clfnkhd;wpy; ghj;jpia epug;Gf.

² gpd;dh; jhtu tiffisAk; mikf;fTs;s jhtu nrbapd; cauj;ijAk;

ftdj;jpw; nfhz;L jz;Lfis my;yJ Nth;fisr; nra;j jz;Lj;Jz;lq;fis

el;Lf;nfhs;f.

² ,jw;fhf rpwpa ,iyfisf;nfhz;l ,f;Nrhuh (Ixora), Jue;jh my;yJ

ntt;NtW epw nrt;tuj;ijj; jhtuq;fis gad;gLj;jTk;.

² fj;jupf;f vjpu;g;ghu;f;fg;gLk; cau;kl;lj;jpy; fapnwhd;wpidf; fpilahff;

fl;bf;nfhs;f.

² fg;ghj;Jf; fj;jpupia my;yJ kpd; fg;ghj;Jf;fUtpia gad;gLj;jp fapW

kl;lj;Jf;F NkNy cs;s gFjpia ntl;btpLf.

² gpd;dh; gf;fq;fisf; fj;jupj;J NjitahdthW cUtj;ij mikj;Jf;

fhz;f.

Gw;wiu mikj;jy; / jhgpj;jy;
² G+q;fhtpy; Vida $Wfisj; jhgpj;j gpd;dh;> Gw;wiuia mikf;Ff.

² ,jw;hff gpd;tUk; gbKiwfis gpd;gw;Wf.

² njupT nra;j ,lj;jpy; fisfisf; mopf;Ff.

² gpd;dh; 20 - 25 nrd;upkPw;whu; Mok; tiu Ks;spdhy; kz;iz ,sf;fpg;

Gul;bf; J}a;itahf;fp fw;fs;> Ntu;fs; Nghd;wtw;iw mg;Gwg;gLj;Jf.

² Gy;tsu;g;gjw;Fg; nghUj;jkhd eLif Clfj;jpid jahupg;gjw;fhf gpd;tUk;

nghUl;fis Maj;jk; nra;Jf;nfhs;f.

² Nky; kz;> nrk; kz;> $l;nlL kzy;> Jk;Gj;J}s;> Nghd;wtw;iwf;

fyf;Fk; tpfpjk; gpuNjrj;jpd; fhuzpfSf;F Nfw;g NtWghLk;.

cjhuzk; : - cyu; tyagpuNjrq;fspy; nrk;kz;> $l;nlU

Mfpatw;iw $Ljyhf ,Ltjhy; kz;zpd; ePiu Njhf;fp itf;Fk;

,ay;G tpUj;jpailAk;.

mjpfk; kio fpilf;Fk; gpuNjrq;fspy; $Ljyhd msT kzy; ,Ug;ghjy;

Clfj;jpy; ePu;tbg;Gj;jd;ik tpUj;jpailAk;.

² jahu;g;gLj;jpa epyj;jpy; Vwj;jho 3 -5 nrd;up kPw;wu; caukhd gilahf>

Nkw;gb Clfj;ij epug;Gf.

² Clfk; epiyNgwiltjw;fhfr; rpy thuq;fs; tpl;L itj;jpLf.

² gpuNjrj;jpw;Fk; Gw;wiuapd; gad;ghl;Lf;Fk; nghUj;jkhd xU Gy;tifiaj;

njupT nra;J nfhs;f.
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cjuhzk; : epjKk; kpjpgLk; Gw;wiu -(Baffalo grass)
epjKk; kpjpglhj Gw;wiu - ̂ Luxury lawn&
ePyg;Gy; -^Blue grass&

² Gy; eLifg; nghUs;fs;

² Gw;ghsq;fs; gjpj;jy;

² jhz;Lj;Jz;lq;fs; eLjy;

² tpj;Jf;fis eLjy;

² Gw;ghsq;fs; gjpg;gjw;fhf gpd;tUk; Kiwia gpd;gw;Wf.

² Gw;wiuapd; gug;gsTf;Nfw;g Njitahd Gw;ghsq;fspd; vz;zpf;ifiaf;

fzpj;Jf;nfhs;f.

² xu; vy;iyapypUe;J gbg;gbahf Gw;ghsq;fisg; gjpj;Jf; nfhs;sy;.

² Gw;ghsq;fis gjpj;j gpd;dh; cUis xd;wpdhy; mkj;Jf.

² rha;thd epykhapd; jho;thd gFjpapypUe;J Nky; Nehf;fpg; nry;YkhW

Gw;ghsq;fis gjpf;Ff.

² Gw;wiuia mikg;gjw;fhf jz;LJz;Lfs;; Xbfs; gad;gLj;Jtjhapd;

gpd;tUk; Kiwiaf; ifahSf.

² Xbfis (jz;Lj;Jz;lq;fis) fl;Lf;fshfr; Nru;j;Jg; gpbj;J> ,iyfspy;

miuthrpasit ntl;b mfw;Wf.

² jahu;g;gLj;jpa eLif Clfj;jpy; 10 -12 nrd;up kPw;wh; ,ilntspapy;

eLf.

² Gw;wiu mikg;gjw;F Gy; tpj;Jf;fis gad;gLj;Jtjhapd; gpd;tUk;

gbKiwfis ifahSf.

² eLiff;F jahu;g;gLj;jpa Gy; tpj;Jf;fisr; re;ijapy; ngwyhk;

² Gy; tpj;Jf;fis tpijg;gjw;fhf eLif Clfj;jpid kpf nkd;ikahdjhfj;

jahu;g;gLj;jpf;nfhs;f.

² gpd;du; tpj;Jf;fis tpijjpLf. Gy; tpj;Jf;fis kz;Zld; fye;J

tpijj;jhy; tpj;Jf;fis rPuhfg; gug;gpf;nfhs;syhk;.

² ,y;iyNay; “lnghf;”  ehw;W Nkil Kiwapy; ehw;Wf;fis tsu;j;J

eLf;iff;fhf gad;gLj;jyhk;.

² mikj;j Gw;wiuiag; ghukupg;gjw;fhfg; gpd;tUk; tplaq;fs; kPJ ftdk;

nrYj;Jf.

² msTf;fjpfkhf cau;e;J tshu;e;Js;s Gw;wiuia Gy;ntl;Lk;

cgfuzj;jpdhy; ^Lawn mover& ntl;Ljy; Ntz;Lk;.

² Gw;wiuapd; vy;iyfis my;yJ xuq;fis  ̂ Border Lines& miukjp xuk;

ntl;bapdhy;  ̂ Half-moon edging iron& ntl;b Neu;;j;jpahf;fpg; Ngzy;.

² fisg; G+z;Lfisg; gpLq;fpahfw;wp Gw;wiuia mofhfg; NgZtJk;

mtrpakhFk;.

² Njitf;Nfw;g ePu;g;gha;r;ry;> jputg;gris ,Ljy; Nghd;w guhkupg;Gf;

fUkq;fis xOq;fhff; nra;J Gw;wiuiar; rPuhf guhkupj;jy; Ntz;Lk;.

² mikj;j G+q;fhtpw;F moF Nru;g;gjw;fhf xOq;Fr; nra;j td;$Wfs;

rpytw;iw gad;gLj;Jf.
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G+q;fhf; Fsk; mikj;jy;

² gpd;tUk; xOq;FKiwiaf; ifahz;L G+q;fhf; Fsk; xd;wpid

mikj;Jf;nfhs;syhk;.

² njupT nra;j ,lj;jpy; rpWFsj;jpd; tbtj;ij milahskpl;Lf;nfhs;f

,jw;fhf rw;W jbj;j fapw;iwg; gad;gLj;jyhk;.

² milahskpl;l vy;iyapd; topNa ntspg;Gwk; ,Ue;J cl;Gwkhf Mok;

mjpfhpj;Jr; nry;YkhW kz;iz ntl;b mfw;wpa gpd; Moj;jpidj;

Njitf;Nfw;g khw;wp mikj;Jf;nfhs;f.

² kz;iz mg;Gwg;gLj;jpa gpd;dh;> mbg;gFjpia ed;F mkj;jp

,Wf;fpf;nfhs;f.

² gpd;du; Fsj;jpd; mb> gf;ff;fl;Lfs; Mfpatw;Wf;fhf 3 -4 nrd;up kPw;wh;

jbg;ghf nfhq;fpuPl;L gilia ,l;Lf;nfhs;f.

² nfhq;fpuPl;Lfyit jahupg;gjw;fhfg; gpd;tUk; $Wfis ePUld; fye;Jnfhs;f.

$W gFjpfs;

cilfy; 3

nkd; kzy; 2

rpnke;J 1

² nfhq;fpuPl;L gug;gpa gpd;dh; fyitf;F rpy jlitfs; ePupl;L nfhq;fpuPl;L

fyit ed;W ,WFtij cWjpg;gLj;jpf;nfhs;f.

² gpd;dh; 4:1tPjj;jpy; fye;J jahupj;j kzy; : rPnke;J rhe;Jf; fyitapid
1 nrd;up kPw;wh; jbg;ghd gilahf mikAkhW nfq;fpuPl;L kPJ

fhiwapl;Lf;nfhs;f.

² mjd; kPJ ePu;g;gha;rYf;fhd rPnke;J fyitia ,l;L nkOfpf;nfhs;f.

² mikj;j Fsj;jpid #o xuq;fis moFg;gLjtw;fhf nrq;fy;> fUq;fy;

my;yJ NtW nghUj;jkhd XU nghUisg; gad;gLj;Jf.

² ,t;thwhf mikj;j Fsj;jpy; ePupl;L epug;gpr; rpy ehl;fs; tiu tpl;L

itf;Ff.

² gpd;dh; ePiu ntspNaw;wp ePu; nghrpT Nghd;wtw;iw mtjhdpj;J nfhq;fpuPl;

Nkw;gug;gpy; nghUj;jkhd Fs epwg;G+r;R tif xd;iwg; G+rpf;nfhs;f.

² jahupj;J Kbj;j G+q;fhf; Fsj;ij Rj;jkhd ePu; epug;gp xupU ehl;fs;

itj;jpUe;J> ePu;j; jhtuq;fs;> kw;Wk; mofpa kPd;fs; ,l;L moFgLj;jpf;nfhs;f.

² Fsj;ij #o> mofpa gd;dj; jhtuq;fis el;L tsu;j;J moFgLj;jpf;nfhs;f.

nrq;fy; / fy;gug;gpy; ghij / mbg;ghij

² ,jw;fhf gpd;tUk; gbKiwfis gpd;gw;Wf.

² ghijapd; mfyj;ijAk; ePsj;ijAk; milahskpl;Lf;nfhs;f.

² Vwj;jho 4 nrd;up kPw;wh; Moj;Jf;F kz;iz mg;Gwg;gLj;jp kl;lg;gLj;jpf;nfhs;f.

² Vwj;jho 2 nrd;up kPw;wu; jbg;ghf nfhq;fpuPl;L gilapid ,l;L> mjd;

kPJ tpUk;gpa Nfhyj;jpy; nrq;fy; / nfhq;fpuPl;Lf; fw;fs; gug;gpf; nfhs;f.
² nrq;fw;fSf;F / nfhq;fpuPw;Wf;fw;fSf;fpilapyhd ,ilntspfspy;

Njitf;Nfw;g rPnke;J> fUq;fy; J}s;> kzy; ,l;L epug;gpf; nfhs;f.
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tpNrl tplaq;fs;

 nkd; $Wfis jhgpj;J mtw;iw ed;F guhkupj;J G+q;fhtpd; moif NgzpLf.

 jhtuq;fisf; Rj;jpfupj;jy;

 jhtuq;fisAk;> nfhbfisAk; VwpfisAk; gof;Ff.

 jhtuq;fis ntt;NtW cUtq;fspy; fj;jupj;jy; / ntl;Ljy;.

 G+k;ghj;jpfisg; guhkupj;jy;.

 td; $Wfis Njitahd re;ju;gq;fspy; epw%l;bg; guhkupg;gJk;> gOJghu;j;jYk;

mtrpakhFk;.
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nray;Kiw 59
 re;ij Nfs;tpAs;s kyu; tif xd;wpidr; nra;ifgz;zy;. (me;J}upak;>Xf;fpl;L)

Nju;r;rpkl;lk; 21.6 : re;ijf; Nfs;tpAs;s kyu; kw;Wk; mofpa ,iyj;jhtur; nra;ifapy;

  <LgLthu;

;ghlNtisfs; : 0 2

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

² me;J}upak;> Xf;fpl;L kyu; tsu;g;Gf;F nghUj;jkhd tsu;g;G Clfk;

jahupj;jy;.

² gapupLtjw;Fg; nghUj;jkhd eLifg; nghUs;fs; jahupj;jy;

² jahupf;fg;gl;l ghj;jpfspy; gapu;fisg; guhkupj;jy;.

² rupahd Kiwapy; ehw;Wf;fis rhbNaw;wy;

² rupahfg; guhkupj;J rhbfspy; gapu;fis guhkupj;J tUjy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² nghUj;jkhd eLifg; nghUl;fs;

² gapu; nra;if Clfj;ijj; jahupg;gjw;fhf Xl;Lj;Jz;Lfs;> Mw;Wkzy;>

njd;dk;kl;il (cupkl;il) my;yJ Jk;Gj;J}s; (Jk;Gr;rf;if)

² gq;fR ehrpdp

² Nghriz $Wfis ke;jkhf ntspapLk; gris tif xd;W

^Slow release fertilizer&
² jputg;gris

² epakkhd msTs;s rhbfs; - 30 cm tpl;lKs;s rPnke;J rhb /
gpshj;jpf;F rhb

² gq;fR ehrpdp gpuNahfpg;gjw;F nghUj;jkhd cgfuzq;fs;

² msg;gjw;F my;yJ epWg;gjw;F Njitahd cgfuzq;fs;

² tiykid (Net house)
² Xf;fpl;L nra;iff;fhf

² epakkhd msTs;s rhbfs; - 15 cm tpl;lKs;s kl;rhbfs;

² eLifg; nghUl;fs; (,ioa tsu;g;G nra;ag;gl;l ehw;Wf;fs; /
gjpa Kiw ,dg;ngUf;fk; %yk; ngw;w ehw;Wf;fs;)

² Mjhuj;jbfs;

² eLif Clfk; jahupg;gjw;fhf> kuf;fup (td;itzu kuf;fup)

xl;Lj;Jz;Lfs;

² tiykid

² Xf;fpl;Lr; nra;iff;Fg; nghUj;jkhd gris tif (jputg;gris ngupJk;

nghUj;jkhdJ)

Kiw :

² me;J}upak; nra;if

 eLifg; nghUs; jahu;g;gLj;jy;

² me;J}upak; nra;if Muk;gpg;gjw;fhf gpd;tUk; eLifg;nghUl;fis

Maj;jg;gLj;jpf;nfhs;f.

² gf;f mUk;Gfs; (cwpQ;rpfs;) ed;F tsh;e;Js;s jha;j; jhtuj;Jf;F

mz;ikapYs;s Vwj;jho 30 nrd;up kPw;wu; ePskhf tsh;e;Js;s cwpQ;rpfisj;

njupT nra;Jnfhs;sy;.

² gf;f mUk;Gfs; - jha;j; jhtuj;jpd; cr;rpg;gFjpia ntl;b ePf;fpagpd;dh;

jz;bd; kpFjpahf cs;s gFjpapy; tsUk;; Gjpa ehw;Wfs;
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² gjpa mUk;Gfs; - gpujhd jz;il 5 - 7.5 nrd;up kPw;wh; msTs;s

Jz;Lfshf ntl;b $l;nlU : kzy;  1:1 tpfpjj;jpy; Nruj;Jj; jahupj;j

Clfj;jpy; el;bj; jahu;g;gLj;jpa ehw;Wf;fs;.

² ,ioa tsh;g;G nra;ag;gl;l ehw;Wf;fs;

² tpj;Jf;fs; %yk; ngwg;gl;l ehw;Wf;fs;

² eLtjw;fhf ew;Wf;fis njupTnra;Ak; NghJ 30 nrd;up kPw;wu; msT tshh;r;rpaile;j

MNuhf;fpakhd ehw;Wf;fis njupT nra;Jf;nfhs;f.

² eLif Clfk; jahu;g;gLj;jy;

 gpd;tUk; nghUl;fis gad;gLj;jp me;J}upak; nra;iff;fhd eLif Clfj;ijj;

jahu;g;gLj;jpf;nfhs;f. (me;J}upak; nra;iff;fhf> ntt;NtW $Wfis gad;gLj;jp

ntt;NtW eLif Clfq;fisj; jahu;g;gLj;jpf; nfhsf. cq;fsJ gpuNjrj;jpy

gutyhf fpilf;Fk; %yg;nghUl;fisg; gad;gLj;jp guPl;rhu;j;jkhf eLif

Clfq;fisj; jahupj;Jg; gad;gLj;jyhk;)

eLif Clfk; 1

Njq;fha; cupkl;ilg;gFjpfs; : Xl;Lj;Jz;Lfs;

4 : 1

 Nkw;gb eLif Clfj;ij jahupg;gjw;fhf rw;Wg; gioa (cf;fpg; Nghfhj epiyapy;

cs;s) Njq;fha; cupkl;ilfis  5 - 7 nrd;up kPw;wu; msTs;s Jz;Lfshf

ntl;bf;nfhs;f.

 Rl;l xl;Lj;Jz;Lfis 2.5 nrd;up kPw;wu; msTs;s Jz;Lfshf cilj;Jf;nfhs;f.

eLif Clfk; 2

Mw;Wg;ngUkzy; : rypj;njhLj;j Jk;gj;Jz;L (Jk;Gr;rf;if)

4 : 1

 ,e;j eLif Clfj;ij jahup;g;gjw;fhf rw;Wg;gioa Jk;Gj;J}s; gad;gLj;Jf.

Gjpa Jk;Gj;J}spy; gPNdhy; Nru;itfs; mlq;fpapUg;gjhy; Jk;Gj;J}s; ehl;gLk;

NghJ me;epwr;Nru;itfs; fOtpr; nry;yg;gLk;.

 Clfj;jpd; pH ngWkhdk; 5.5 - 6.5 f;F ,ilg;gl;ljhf fhzg;gLtJ

kpfg;nghUj;jkhdJ. pH khdpiag; gad;gLj;jp ,jid mse;J fhz;f.

I. rhbfspy; me;J}upak; gapuply;



170

caph;Kiwikfs; njhopDl;gtpay; f.ngh.j (cah;ju) nra;Kiwr; nraw;ghLfs; jpul;L

njhopDl;gf; fy;tpj;Jiw

 me;J}upak; ehw;nwhd;wpidr; rupahfr; rhbapNyw;Wtjw;fhfg; gpd;tUk; gbKiwfisf;

ifahs;f.

 nghUj;jkhd msTs;s gpshj;jpf;F / rPnke;J /kl;ghz;lr; rhbnahd;wpidg;

ngWf.

 kPsg; gad;gLj;Jk; rhbnadpd; ed;F fOtpr; Rj;jpfupj;Jf; fhz;f.

 Kjypy; ePu; tbg;Gj; Jthuk; milg;GwhjthW mj;Jthuj;jpd; kPJ> tisthd

Xl;Lj;Jz;nlhd;iw itf;Ff. rhbapy; Nkyjpfkhfr; NrUk; ePu; tbe;J

nry;yf;$bathW mikf;Ff.

 ehw;wpy; Nkyjpfkhf cs;s Nth;fis ntl;b mfw;Wf.

 rhbapy;
1

3
 gFjpasTf;F Vw;fdNt jahupj;J itj;Js;s eLif Clfj;ij

epug;Gf.

 ehw;iwr; rhbapy; eLg;gFjpapy; rupahf ,lg;gLj;Jf.

 ,r;re;ju;g;gj;jpy; Njitnadpd;> Nghrizf;$Wfs; ke;jkhf ntspapLk;

gristifnahd;wpd; (Slow release fertilizer) rpwpjsitr; Nru;f;Ff

 gpd;du; fhyg;Nghf;fpy; ew;Wg;gbg;gbahf tshh;r;rpailAk; NghJ eLif Clfj;ij

Nru;j;J ehw;iw epiyg;gLj;jp ,Wf;fpf;nfhs;f.

 vt;thwapDk; Nky; tpspk;gpy; ,Ue;J Vwj;jho 2 5cm caukhd gFjpapy; Clfk;

epug;ghJ ntWikahf tpLf. mt;thW nra;tjhy; gris ntspNa fOtpr;

nry;yg;gLtijj; jtph;j;Jf;nfhs;syhk;.

II. ghj;jpfspy; me;J}upak; gapuply;

 jdpj;jdp ehw;Wfshf eLtjhapd; ehw;WfSf;fpilapyhd ,ilntsp 30 nrd;up

kPw;wu;fshf NgZf.

 ,uz;buz;L ehw;Wfshf eLtjhapd;> ehw;WfSf;fpilapyhd ,ilntspia 45

nrd;up kPw;wu;fshfg; NgZf.

 ghj;jpfspy; me;J}upak; eLtjhapd; njupT nra;j ,lj;jpy; 20 -25 nrd;up kPw;wu;

Moj;Jf;F kz;iz mg;Gwg;gLj;jp mbg;gFjpapy; fWg;G epw nghypj;jpd; jhs;

tpupf;Ff.

 jahu;gLj;jpa eLif Clfj;ij mjd; kPJ Vwj;jho 15 nrd;up kPw;wh;

caukhd gilahf ,Lf.

 ghj;jp mikf;Fk; NghJ ghj;jpapd; mbg;gFjp eLg;gFjpia Nehf;fp Vwj;jho 5

nrd;up kPw;wu; rha;thdjhf ,Uf;FkhW mikj;Jf;nfhs;tjd; %yk; ePu;tbg;ig

,yFgLj;jpf;nfhs;syhk;.

 ghj;jpapd; mbapy; rupahf eLg;gFjpapy; mikAkhW Jisfs; ,ilg;gl;l

gp.tP.rp (PVC ) Foha; xd;wpid ,Lf. (ePu;tbg;ig ,yFgLj;Jtjw;fhf)

 ,t;thwfj; jahu;g;gLj;jpa ghj;jpapy; vw;fdNt tpgupf;fg;gl;ltw;Ws; xU

Kiwiaf; ifahz;L me;J}upak; ehw;Wf;fis ,Lf.

30 cm 45 cm

5 cm
Jisfs; ,lg;gl;l PVC Foha;
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 Nkw;gb rhbfspy; my;yJ ghj;jpfspy; ehl;ba me;J}upak; jhtuq;fis 50-60% epoy;

fpilf;FkhW mikf;fg;gl;l tiykidapDs; gukhupf;Ff.

 epoy; kidfspYk; me;J}upak; rhbfis guhkupj;J nry;Yk; NghJ 1600 rJu

mb gug;gsTs;s ,lj;jpy; vwj;jho 1000 ehw;Wf;fisg; guhkupf;fyhk;.

me;J}upad; nra;ifiag; guhkupj;jy;

 ePu;g;gha;r;Rjy;

 xd;Wtpl;l xUehs; ePh;g;gha;Rjy; Ngzy;. (FNshupd; Nru;f;fg;gl;l ePUk;> ctu;

jd;ikahd ePUk; nghUj;jkhdit my;y)

 grisaply;

N   :   P   :   K
² Muk;gg;gUtk; - 30  :  10  :  10
² ehw;Wg;gUtk; - 20  :  20  :  20
² g+f;Fk; gUtk; - 7   :   6   :  19

 ,tw;Wf;F Nkyjpfkhf fy;rpak; kf;dPrpak; (Ca, Mg)kw;Wk; Vida Rtl;L %yfq;fs;

mlq;fpAs;s ke;jfjpapy; Nghrizf; $Wfis tpLtpf;Fk; grisfis

(Slow releasing fertilizers) gad;gLj;jyhk.;
 jputepiyg; grisia ePupy; fiuj;J nky;ypa glyk; Nghd;W ,iyfspd; kPJ

rptpWf.

 me;J}upak; gapUf;nfdj; jahupf;fg;gl;l tpNrl grisf; fyitfis re;ijap;y;

ngwyhk;.

gPilf;fl;Lg;ghLk;>  Neha;f; fhl;Lg;ghLk;

 g+r;rpfs; : rpw;Wz;zpfs;> ntz;<> jpupg;G> kaph;nfhl;b> ej;ij>

Xby;yhej;ij> Nghd;wtw;iwg; nghUj;jkhd gPilf;fhl;Lg;gl;L

Kiwfisf; ifahz;L fhl;Lg;gLj;Jf.

gq;fR Neha;fisf; fl;Lg;gLj;Jtjw;fhf gq;fR nfhy;ypia

gad;gLj;Jf.

gw;wPupah Neha;fisr; rupahf ,dq;fz;L (rhWtbjy; Nrhjid)

Neha;fSs;s jhtuq;fis eLif Clfj;Jld; Nru;j;J

mg;Gwg;gLj;Jf.

Xf;fpl;Lr; nra;if

 Xf;fpl;Lr; nra;ifia Muk;gpg;gjw;F gpd;tUk; eLifg; nghUs;fis

jahu;nra;Jnfhs;f.

 ,ioatsh;g;G ehw;Wf;fs; : $l;Lehw;Wr; rhbfshf - (Compot fshfg;)
 ngw;w ehw;Wf;fis Ntwhf;fpj; jdpj;jdpNa

el;L Nghjpa msTf;F tshh;r;rpaile;j gpd;

eLiff;fhfg; gad;gLj;Jf.

 gFjpsfhg; gpupj;jy;

 rhbapd; mstpw;F mg;ghy; tshh;r;rpaile;j nld;l;Nuhg;gpatif Xf;fpl;Lj;

jhtunkhd;wpid ,uz;L my;yJ %d;W Jz;Lfshf ntl;b  eLiff;Fg;

gad;gLj;Jf.

 fhw;Wf;Fupa mUk;Gfs; : Nghypf; Fkpo;fspd; Nkw;gFjpapYs;s

Ntu;nfhz;l Gjpa mUk;Gfs;.
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 Nghypf; Fkpo;fs; : 3-4 Fkpo;fs; tPjk; mlq;fpAs;s

gFjpfis Ntwhf;fp eLjy;

 xU ghj;J Xf;fpl;L cr;rpj;Jz;lq;fs;

cjhuzk; : tz;lh tif

eLif Clfj;ijj; jahu;g;gLj;jy;

 gpd;tUk; nghUs;fisf; fye;J eLif Clfj;ij jahupj;Jf;nfhs;f.

 kuf;fup : Xl;Lj;Jz;Lfs;

1 : 1

 ituk; nrwpe;j jhtuj;jz;Lfisg; gad;gLj;jp ngw;w kuf;fupfisg;

gad;gLj;Jf.

 nghJthd Xl;Lj;Jz;LfSf;F gjpyhf Rl;nlLj;j xl;Lj;Jz;Lfisg;

gad;gLj;Jf. (fhyg;Nghf;fpy xl;Lj;Jz;Lfs; ePupy; Cwp fspahf

khwpg;NghfhjthW ,jd; %yk; fhj;Jf;nfhs;syhk;)

 rhbfspy; Xf;fpl;L tshh;j;jy ;

 rhbfspy; Xf;fpl;L nra;ifiag;gz;Ztjw;fhf gpd;tUk; gbKiwfisf;

ifahs;f.

 ehw;wpd; gUkDf;F nghUj;jkhdthW rhbfisj; njupT nra;Jnfhs;f.

 ,ioatsh;g;G %yk; ngw;w rpwpa ehw;Wf;fis eLtjw;fhf 2.5 cm my;yJ 5 cm
msTila gpshj;jpf; tiyr;rhbfis my;yJ kl;ghz;lrhbfisg;

gad;gLj;jyhk;.

 tsh;e;j (vwj;jho 15 nrd;up kPw;wu; msTs;s) ehw;Wf;fSf;fhf> 15 nrd;up

kPw;wu; tpl;lKila kl;ghz;l rhbfs; nghUj;jkhdit.

 Xf;fpl;L ehw;wpid rhbapNyw;Wtjw;fhfg; gpd;tUk; gbKiwfisg; gpd;gw;wpr;

nraw;gLf.

 ehw;wpd; gioa gFjpfis ePf;fp> ehw;iw Maj;jk; nra;f.

 rhbapy;
3

2
gFjpastpw;F Clfj;ij epug;gp> ehw;iw el;l gpd;dh;>

kpFjpg; gFjpapYk; Clfj;ij epug;gpf;nfhs;f.

 ehw;W rha;e;J tpOtijj; jLg;gjw;fhf Vwj;jho 25 nrd;up kPw;wh; ePskhd

Mjhuj;jbnahd;Wld; Nru;j;J fl;Lf. Clfj;ij epug;g Kd;dh;> Mjhuj;jbia

mirahjthW rhbAld; ,izj;Jf;nfhs;f. ,jw;fhf ,uz;L Xl;Lj;

Jz;Lfisg; gad;gLj;jyhk;.

 ,t;thW jahh;g;gLj;jpa rhbia tiykidapDs; jhq;fp NkirkPJ

itf;Ff.

 Xf;fpl;L nra;ifiag; guhkupj;jy;

 50 60%  msT epoy; toq;Fjy;

 NkNy ,Ue;J nghopAk; tifapy; ehnshd;Wf;F ,uz;L jlit

ePu;g;gha;r;ry; nra;jy;

 <ug;gjd; Fiwthd - cyu;thd ehs;fspy; rhbfs; itf;fg;gl;Ls;s

,lj;ij ,ilapilNa ePupdhy; eidf;f Ntz;Lk;.

 Xf;fpl;Lg; gapUf;Fg; nghUj;jkhd grisf;fyit xd;wpid Fwpj;j fhy

,ilntspfspy; ,Lf.

 cjuhzk; : rpW ehw;Wg;gUtj;jpy; N:P:K 30:10:10 fyit ,Lf.
Kjy; MW khjfhyj;Jf;Fg;; ,g;grisg; nghUj;jkhdJ.
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 g+r;rpg;gPil fl;Lg;gLj;jy;

 fiwahd;> ntz;%l;ilg; G+r;rp> gdpg;g+r;rp> ej;ij> Xby;yh ej;ij Nghd;w

gPilfSf;fhf rpghupR nra;ag;gl;Ls;s ehrpdp tiffis gpuNahfpf;Ff.

 ,iyg;Gs;sp Neha;> KbaOfy; (Crown Rot&> jz;lOfy; ^Black Rot&" Ntu;
mOfy; ^Root Rot& Nghd;w gq;fR Neha;fisf; fl;Lg;gLj;Jtjw;fhf
nghUj;jkhd gq;fR ehrpdpiag; gad;gLj;Jf.

 gw;wPupah Neha;fisf; ftdkhf ,dq;fz;L> Neha;tha;g;gl;l jhtug;

gFjpfis / jz;Lfis mopj;JtpLf.

tpNrl tplaq;fs;

 kyu; jhtuq;fs; kw;Wk; mofpa ,iyj;jhtuq;fSf;F ePu;g;gha;Rk;; NghJ mjpylq;fpAs;s

FNshupd; ntspNawpr; nry;tjw;fhf Vwj;jho 2 - 3 kzp Neuk; jpwe;j njhl;b

xd;wpy; ,l;L itf;Ff.

 khiy Neuq;fspy; ePu;gha;Rjiyj; jtpu;j;jy; Ntz;Lk;.

 grisapLk; NghJ ePz;lfhyj;jpw;F xU jlit mjpfstpy; ,Ltij tpl FWfpa

fhy ,ilntspfspy; Fiwe;j msTfspy; gris ,LtJ nghUj;jkhdJ.
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nray;Kiw 60
myq;fhu ,iyj; jhtuq;fis tsu;j;jy; (jpurPdh> jhytifj; jhtuq;fs;)

Nju;r;rpkl;lk; 21.6 : re;ijf; Nfs;tpAs;s kyu;tif kw;Wk; myq;fhu ,iiyj; jhtur;

 nra;ifapy; <Lg;gLthu;.

ghlNtisfs; : 0 3

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

² rhbapy; tsh;f;fg;gl;l myq;fhu ,iyj; jhtuq;fisg; gapw;Wtpj;jy;

² myq;fhu ,iyj; jhtu tsh;g;gpw;Fj; Njitahd eLifg;nghUl;fisj;

jahh;g;gLj;jy;.

² eLif Clfj;jpid jahupg;gjw;F rhbfspy; mofpa ,iyj; jhtuq;fir;

nra;agz;Zjy;.

² myq;fhu ,iyj;jhtur; nra;ifia ed;F guhkupj;J elj;jp nry;yy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² myq;fhu ,iyj; jhtu tsh;g;G

² ,Uthl;b kz;> cyu;j;jpa khl;nlU> Mw;W kzy;> Jk;Gj;J}s;

² eLifg; nghUl;fs; - jpurPdh> rd;l;upahd jhtu cr;rpj; Jz;ilfs;; /
fhw;Wf;Fupa fpisfspypUe;J ntl;bvLj;j jz;Lj;Jz;Lfs;.

² nghUj;jkhd msTs;s rhbfs; 20 - 30 cm tpl;lKs;s fspkz; /
gpshj;jpf;Fr; rhbfs;

² Ntu;tpliy tpiuTg;gLj;Jk; XNkhd; tif ^Rooting  Hormone&
² myq;fhu ,iyj; jhtuq;fspy; nghUj;jkhd gris rpWkzpfshf

Clfj;jpy; ,lg;gLk; jputkhf ,iyfspd;kPJ ,Lk; grisfs;

² tiyapyhdkid

Kiw :

     myq;fhu ,iyj; jhtu tsh;g;G

² jpurPdh kw;Wk; rpytifj; jhtur; nra;iffs; nghUj;jkhd eLif

nghUl;fsisj; jahh;g;gLj;jpf;nfhs;f.

² jpurPdh eLifg;nghUl;fs;

² cr;rpj;Jz;lq;fs;

² fhw;Wf;Fupa fpisfs; %yk; ngwg;gl;l ehw;Wf;fs;

² jz;Lj; Jz;lq;fs;

Nkw;gb eLifg;nghUl;fs;> jpurPdh> rd;l;upahd ,d cr;rpj;Jz;Lfis ,l;L>

tpNrl Kiwapy; gapw;Wtpf;fg;gl;l ehw;Wf;fisg; ngWf.

jhy tifj; jhtuq;fspd; eLifg;nghUl;fs;

² tpj;Jf;fs;  - goq;fspypUe;J ngwg;gl;l tpj;Jf;fspd; ntspAiwia ePf;Ff.

gpd;du;> mt;tpj;Jf;fisAk; Jk;Gj;J}isiaAk; fye;J> nghypj;jPd;

ciwnahd;wpy; ,l;L ,Ul;lhd Xu; ,lj;jpy; itf;f. Ntu;fisj; J}z;Lk;

XNkhd;tif xd;wpidf; fyg;gjd; %yk; Ntu;fs; cUthFk; fhyj;ijf;

Fiwe;Jf; nfhs;syhk;

² gf;f ehw;Wf;fs; - Nfd; ghk; Nghd;w ,dq;fspy; gf;f ehw;Wf;fis Ntwhf;fp>

eLiff;fhfg; gad;gLj;jyhk;. vdpDk;> ,k;Kiwia ifahStjhdhy;

kl;lq;fs; Njhd;WtJ FiwtilAk;.
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eLif Clfk; jahh;g;gLj;jy;

² myq;fhu ,iyj; jhtur;nra;ifapd; NghJ ntt;NtW eLifg; nghUl;fisg;

gad;Lj;jyhk;.

eLif Clfk; -1 ngUgyhd gpuNjrq;fSf;F ,e;j eLif Clfk; nghUj;jkhdJ

eLif Clfk; - 2

eLif Clfk; - 3 Ntu;tplr; nra;tjw;fhdJ

rhbfspy; jpudhit tsu;j;jy; (Lucky bamboo)
² 20-30 cm tpl;lKs;s fspkz; / gpshj;jpf;Fr; rhbnahd;iw vLf;Ff.
² ePu;tbg;Gj; Jthuk; milg;GwjthW xl;Lj;Jz;nlhd;iw itf;fTk;

² eLif Clfj;jpdhy; rhbia epug;Gf.

² jahu;g;gLj;jpa jpurPdh> rd;l;upahd cr;rpj; Jz;lq;fis ( 15 20cm
msTila) 3 - 5 cm ,ilntspapy; rhbiar; Rw;wptu mtw;wpid

ehl;bf;nfhs;f. (Njitahd tbtj;ij ,yFthf ngWk; tifapy;)

² ehw;Wf;fis epoy; kidnahd;wpy; itj;J guhkupf;Ff.

² fhyNghf;fpy> jhtuk; tsh;r;rpailAk;NghJ jz;by; fPo;g; gFjpapy; cs;s

,iyfis ePf;fp Njitahd Nfhy mikg;gpy; jhtuj; jz;Lfis itj;J

gr;ir epwkhd nky;ypa fk;gpapdhy; fhl;Lf.

² gbg;gbahf jhtuk; Nky; Nehf;fp tsUk; NghJ Nkw;gb Nfhyj;ijg; NgzpLf.

$Wfs; gq;Ffs;

,Uthl;bkz;   2-3

Mw;W kz;    1

khl;nlU    1

,iyg;;gris    1

   $Wfs;    gq;Ffs;

Jk;Gj;J}s;/ Jk;Gr;NrhW 1

Mw;W kzy; 1

khl;nlU 1

$W    gq;Ffs;

Jk;Gj;J}s;/ Jk;Gr;NrhW 1

ngUkzy; 1
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jhy tifj; jhtur; nra;if (Palms)
² Kisnfhz;l jhytifj; jhtu tpj;Jf;fis Clfj;jpypUe;J ntspNa

vLj;J rw;W tsUk; tiu kzy; ehw;WNkilnahd;wpypl;Lg; guhkupf;Ff.

² xusT caukhf tsh;e;j gpd;du; nghUj;jkhd rhbapy; ,l;Lf;nfhs;f.

     myq;fhu ,iyj; jhtuq;fis gpd;tUkhW guhkupf;Ff.

² jhtuq;fis epoy kidapDs; itj;Jg; guhkupf;Ff

² jhtuq;fs; xspia Nehf;fp tsu;tjhy; tistijj; jtpu;g;gjw;fhf rhbfis

mt;tg;NghJ rpwpJ jpUg;gp itf;f Vw;gLk;.

² kidapDs; xsp Nghjhnjdpd; GNshnuhspu;T kpd; tpsf;Ffis 60 cm
cauj;jpy njhq;f tpLf.

² Jk;Gj;J}s; Nghd;wtw;iw eLif Clfq;fspy; gad;gLj;Jtw;F G+uz grisf;

fyitia ,Lf. 1 2%  ePu;fiuryhdJ grisf; fiuriyj; jahhpg;gjw;F

gad;gLj;jyhk;.

² ePu;g;ghrdk; nra;tJ Kf;fpakhdjhFk;.

² g+r;rpg; gPilfisf; fl;Lg;gLj;jy; Kf;fpakhFk;.

cjhuzk; : rpw;Wz;zp> jpupg;G> kaph;nfhl;b> ntz;%l;ilg; G+r;rp> nrjpy;

g+r;rp Nghd;wtw;iw rpghupR nra;ag;gl;l tptrha ,urhad nghUl;fisg;

gad;gLj;jpf; fl;Lg;gLj;Jf.

² ,iyaOfy;> ,iyg;Gs;sp> ,iyEdp cyu;jy;> tiyg;G+Q;rzk;

Nghd;wtw;iwf; fl;Lg;gLj;Jf.

tpNrl tplaq;fs;

 kyu; jhtuq;fs; kw;Wk; myq;fhu ,iyj; jhtuq;fspy; gPilehrpdpfs; gpuNahfpg;gJ

cztpw;fhf gad;gLj;jpa nghUspd; kPJ gpuNahfpg;gJ njhlh;ghd rl;lq;fSld;

xg;gpLifapy; FiwthdJ Mifahy; Vw;WkjpfSf;fhf jukhd cw;gj;jpfisg;

ngWtJ njhlu;ghf ftdQ; nrYj;jg;gl Ntz;Lk;.
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nray;Kiw 61
kyu;fs; kw;Wk; myq;fhu ,iyj; jhtuq;fisr;; re;ijf;Fr; rku;g;gpw;gjw;fhfj;

jahu;g;gLj;jy;

Nju;r;rpkl;lk; 21.6: re;ijf; Nfhs;tpAs;s kyu; kw;Wk; myq;fhu ,iyj; jhtur; nra;ifapy;

<Lg;gLthu;.

;ghlNtisfs; : 02

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

² Vw;wkjp epajpfspw;F mikthf me;J}upak; kyu;fis ,dq;fhzy;.

² Vw;Wkjp epakq;fSf;F mikthd Xf;fpl;L kyu;fisj; njupT

nra;jy;.

² guhkupj;JtUk; kyu;r;nrbfspypUe;J kyh;fis mWtil nra;jy;

² kyu;fisAk; myq;fhu ,iyj; jthuq;fisAk; gad;gLj;jp> kyu;r;Nrhjid

myq;fhunkhd;iwj; jahupj;jy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² Vw;Wkjp epakq;fSf;F mikthd kw;Wk; Vw;Wkjp epakq;fSfF mikthfhj

jd;ikiaf; nfhz;l me;J}upa kyu;fSk; Xu;f;fpl;L G+e;Jzu;fs;.

² kyu; mWtilf;Fg; nghUj;jkhd fj;jupf;Nfhy;

² nrf;fw;wpah;

² 70] mw;fNfhy;

² J}a ePu;

² rpj;jpupf; mkpyk;

² pH khdp

² gpshj;jpf;F thsp

² kyu; myq;fhuj;Jf;Fj; Njitadit

² kyu;j;jhtu tiffs;> myq;fhu ,iyj; jhtu tiffs;

² NtW jthug; nghUs;fs;

² cyu;e;j jhtug; gFjpfs;

² ntt;NtW tbtr;rhbfs;

² wet formJz;Lfs;

² nky;ypa fk;gp tiy (22 kw;Wk; 26 SWG)
² gir ehlh

² nefpo;jd;ikAila tiyj;Jz;L

² ,Lf;fp

² fj;jupf;Nfhy;

² ntt;NtW epw rptpwpfs; rpy ^Flower spray&
² nghd;epwk;  ^Gold&
² nts;sp epwk; ^Silver&
² NtW epwq;fs;

Kiw :

² Vw;Wkjp epakq;fSf;F mikthd me;J}upa kyu;fis njupT nra;J nfhs;sy;.

² Vw;Wkjp epakq;fSf;F mikthd ,ay;Gfisf; nfhz;l me;J}upa kyu;fis

njupT nra;J nfhs;tjw;fhf gpd;tUk; epakq;fis Jizahff; nfhs;f.

² fhk;Gk;> klypAk; nghjpnra;tjw;F Vw;wthwd Nfhzj;jpy; mike;jpUj;jy;.
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² fhk;G Neuhf mike;jpUj;jYk; 38-45 vd;w cmePsKilahjfTk; ,Uj;jYk;.

² kyu;fs; kyu;e;J 7-10 ehl;fSf;F ,ilg;gl;l fhyj;jpy; mWtil

nra;ag;gl;l kyu;fspy; klypapd; epwkhw;wk;  1$3  Mf mike;jpUf;Fk;.

² eRq;Fjy;> Nrjk; tpfhuk;> Jis> fhaq;fs; Nghd;wd mw;w kyuhf

,Uj;jy;.

Vw;Wkjp epakq;fSf;F mikthd Xu;fpl;L kyu;fis njupTnra;jy;

² gpd;tUk; epakq;fspw;fika Fwpj;j juj;Jf;F mikthd G+e;Jzu;fis

njupTnra;Jf.

² G+e;Jzupy; mjpf vz;zpf;ifahd kyu;fs; fhzg;gly;.

cjhuzk;: nld;l;Nuhgpak; G+e;Jzupy; 12 -14 kyu;fsthJ ,Ue;jy;.

² G+e;Jzupy;
2

3
 gFjp  kyu;fs; kyu;e;j epiyapy; ,Uj;jYk;>

Vidait nkl;Lf;fshfTk; ,Uj;jy;.

² G+e;Jzu;fs; tpiwg;ghf ,Uj;jYk; fhk;G Njitahd ePsKilahjfTk;

,Uj;jy;.

² kyu;fSf;F ,ilapyhd ,ilntsp kpff; $LjyhditahfNth kpf

FiwthdjfNth ,Uj;jy; MfhJ.

² nghwpKiwr; Nrjq;fs;> epwkhw;wq;fs; Nghd;wit mw;witahf ,Uj;jy;.

² cupa fhyg;gFjpapy; mWtil nra;ag;gl;bUj;jy;.

ghlrhiy tsh;f;fg;gl;l kyu; jhtuq;fspy; ,Ue;J mWtil nra;jy;

² gpd;tUk; mwpTWj;jy;fisg; gpd;gw;Wf.

² kyu; mWtilf;Fj; Njitahd cgfuzq;fis Maj;jg;gLj;jpf;nfhs;f.

cjhuzk; nrf;fw;wpah;> $upa fj;jp>

² cgfuzq;fis fpUkpaopg;gjw;fhf  70]  mw;fNfhy; fiuriyf;

jahu;g;gLj;jpf;nfhs;f.

² mWtilnra;j kyu;fis ,l;Litg;gjw;fhf rw;W mkpykhf;fg;gl;l

rw;W ntJntJg;ghd ^45-50 0C& ePu;nfhz;l ghj;jpuk; xd;iw

Maj;jg;gLj;jpf; nfhs;syhk;.

² ePiu mkpykhf;Ftjw;F rpj;jpupf; mkpyj;ijg; gad;gLj;jyhk; ePupd;

pH ngWkhdk; 3 - 3.5 MFkhW jahupj;Jf;nfhs;f.

² juepakq;fSld; ngUe;Jk; mstpw;F tsh;r;rpaile;J me;J}upak; /
Xu;f;fpl;L kyu;fis mWtil nra;Jnfhs;f.

² mWtilnra;j clNd ntl;ba kyu;fisf; ,Ltjw;F jahuf

itj;Js;s ghj;jpuj;jpy; kyu;fis ,Lf. xU jhtuj;jpy; kyu;fis

mWtil nra;tjw;fhf mWtil nra;tjw;Nf gad;gLj;jpa

cgfuzq;fds kw;WnkhU jhtuj;jpy gad;gLj;j Kd;dh; mw;fNfhy;;

fiurypDs; mkpo;j;jp itf;f.
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re;ijf;F rku;g;gpg;gjw;fhf kyu; myq;fhuq;fis jahu;g;gLj;jy;

jahupf;fg;gl;l kyu; myq;fhuq;fs; rpy

² ,jw;nfdg; gpd;tUk; gbKiwfisg; gpd;gw;Wf.

² Kjypy; Wet form Jz;il ePupy; eidj;J vLj;J nra;j rhbapDs; fk;gp

tiyapdhy; ,izj;Jf; nfhs;f.

² njupTnra;j kyu;fspd; fhk;Gfspidr; #o nky;ypa fk;gpfis Rw;wp

fhk;ig cWjpahf nefpo;j; jd;ikAilajhfTk; jahu;g;gLj;jpf;nfhs;f.

fhk;gpidr; nrUf;fp nrYj;jpf; nfhs;sy; my;yJ fhk;igr; #o fk;gpia

Rw;wpf;nfhs;sy;.

² myq;fhuj; jhtug;gFjpfisAk; mt;thNw jahh;g;gLj;jpf;nfhs;f.

,iyfspd; Nkw;gug;gpy; fk;gpj;Jz;il itj;J gir ehltpdhy;

xl;bf;nfhs;f.

² Njitahd vy;yh nghUl;fisAk; Maj;jg;gLj;jpa gpd;dh;> Wet form
Jz;bd; kPJ kyu;fis ,izj;jpLf.

caukhd kyu;fis myq;fhu mikg;gpd; eLg;gFjpapYk; cauk;

Fiwthd kyu;fis gbg;gbahf Rw;wptuTk; mikAkhW ,izj;Jf;

nfhs;f.

² kyu;fisAk; ,iyfisAk; ngUj;jkhdthW fye;J gad;gLj;Jtjd;

%yk; tbtikg;ghsh;fspd; tpUg;gj;Jf;fika> kyu; myq;fhuj;ij

jahupj;Jf;nfhs;syhk;.

tpNrl tplaq;fs;

 kyu;fis mWtil nra;j clNd mtw;iw ,Ltjw;fhf jahuhf itj;Js;s

ePu;g;ghj;jpuj;jpy; mtw;iw ,Lf. kyu;fhk;gpDs; tspf;Fkpo;fs; GFtjdhy; kyupd;

MAl;fhyk; FiwtiltjidAk; jtpu;j;Jf;nfhs;syhk;.

Vw;Wkjpf;fhf me;J}upa kyu;fis Maj;jg;gLj;Jk;NghJ tpNrlkhd Kiwfis

ifahSf.

cjhuzk; : kyu;fisr; Rw;wpapUf;Fk; ghisapd;kPJ tisthd gFjpapy; cs;s

khRf;fisAk;> kyUf;F Nrjk; tpistpf;fhjthW fOtp mg;Gwg;gLj;Jf.

 nrNyhNgd; jhspdhy; ghidia %Ljy;

 kyupd; fhk;ig ew;fhg;Gf; fiury; mlq;fpAs;s Wet form Jz;bd; kPJ itj;jy;

 gilg;gilahf fhl;Nghl; ngl;bfspy; milj;J ngUj;jkhd ntg;gepiyapd; fPo;

nfhz;Lnry;f.

 Xu;f;fpl;L kyu;fisf; nfhz;L nry;tjw;fhf kyu;fis Ntwhf;fp nghypj;jPd; ciwfspy;

nghjpfis my;yJ kyu;fis KOikahf mLf;fpa ngl;bfspy; cupa KiwfSf;F

mikthf nghjpnra;J nfhz;L nry;Yjy;.
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 ,jd;NghJ NghJkhd msT Nrkpg;G czit NgZtjw;fhfTk; gw;wPupa tsu;r;rpiaf;

fl;LgLj;Jtjw;fhfTk; vjypd; Rug;igf; fl;Lg;gLj;Jtjw;fhfTk; tpNrl mWtilf;Fg;

gpe;jpa gupfupg;Gf;fs; nra;ag;gLjy; Ntz;Lk;.

 myq;fhu ,iyj; jhtuq;fSf;fhf Nkw;gb Kiwfs; ifahsg;gLtJld; fl;Lf;fshff;

fl;b fhl;Nghl; ngl;bf;fspy; milj;J ftdkhf nfhz;L nry;yy; Ntz;Lk;.
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nray;Kiw 62
epyk;gz;gLj;jy; cgfuzq;fspd; ghfq;fs; kw;Wk; njhopy;fs; Mfpatw;iw ,dq;fhzy;

Nju;r;rpkl;lk; 22:  epyk;gz;gLj;jy; cgfuzq;fspd; njhopw;ghl;il fw;wy;

ghlNtisfs; : 0 4

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

² epyk; gz;gLj;jYf;nfdg; gad;gLj;jg;gLk; gy;NtW cgfuzq;fis

,dq;fhzy;

² epyk; gz;gLj;jy; cgfuzq;fspd; ghfq;fis ,dq;fhzy;.

² epyk; gz;gLj;jy; cgfuzj;jpd; ghfq;fspdhy; Mw;wg;gLk; njhopw;ghLfis

tptupj;jy;

² cgfuzq;fspdhy; Mw;wg;gLk; njhopw;ghLfis tpsf;Fjy;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² ,wF fyg;ig my;yJ mjd; khjpup

² tl;lj;jl;Lf; fyg;ig my;yJ mjd; khjpup

² NfhNdh fisfl;Lf; fUtpapd; khjpup

² N`h cgfuzk;

Kiw :

 ,yFthf mtjhdpf;ff;$ba ,lj;jpy; cgfuzj;ij epiyg;gLj;Jf.

 xt;nthU cgfuzj;ijAk; rupahf ,dq;fhz;f.

 xt;nthU cgfuzj;jpdJk; ghfq;fisAk; njhopw;ghLfisAk; ,dq;fhz;f.

 xt;nthU cgfuzj;jpdJk; mbg;gil Nehf;fq;fis ,dq;fhz;f.

 cgfuzq;fspd; tupg;glq;fis tiue;J ghfq;fisg; ngaupLf.

 cgfuzq;fspd; gpujhd njhopw;ghLfis ,dq;fhz;f.

c-k;: ,wF fyg;ig  - Kjw; gz;gLj;jy;

tl;lj;jl;Lf; `Nuh - Jizg; gz;gLj;jy;

Nfh;Nzh fisfl;Lk; fUtp - new;nra;ifapy; fis fl;Lg;ghL

N`h cgfuzk;

MI N`h new;nra;ifapy; fisf;fl;Lg;ghL

nrhg;gpq; N`h fisfisf; fl;Lg;gLj;jy;

 ,wF fyg;ig

 tY %yk; / jpuhf;uupy; ,izf;fg;gLk; gFjp

 cr;rpapizg;G - Top link

 ,lJ gf;f ,izg;G - Left side link

 tyJ gf;f ,izg;G - Right side link

 rl;lfk; (Frame)

 FWf;Fj; jz;L (Cross shaft)

 ,wF fyg;ig (Mould board)

 myF (Blade)

 ntl;L Kid (Point)
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 epyg;gf;fk; (Land side)

 cjT gFjp

 rhypL rpy;Y

 Conter

 ntl;Lk; MoKk; mfyKk;

 tyJ> ,lJ ,Oitr; fow;wp

 rl;lfj;jpd; kPJ Rik Vw;wy;

 tl;lj;jlf; `Nuh

 tY %yj;Jld; ,izf;fg;gLk; ghfk;

 cr;rpapizg;G

 ,lJ ,izg;G

 tyJ ,izg;G

 tl;lj;jl;L

 rl;lfk;

 tl;lj;jl;L nghUj;jg;gl;Ls;s jz;L

 Nghjpif

 NfhNzh fisfl;Lk; fUtp

 tl;lj;jl;L

 rl;lfk;

 gb

 N`h tiffs;

 tupg;glj;ij tiujy;

 xt;nthU tifapdJk; njhopw;ghLfisf; Fwpg;gpLf.
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nray;Kiw 63
,uz;Lrpy;Y kw;Wk; ehd;Frpy;Y jpuhf;lh;fspd; mbg;gilf; $Wfis

,dq;fhzYk; cgfuzq;fis ,izj;jYk;

Nju;r;rpkl;lk; 22.5 : ,uz;L rpy;Y kw;Wk; ehd;F rpy;Y jpuhf;lh;fspd; njhopw;ghLfis

  nra;J fhl;Lthu;.

ghlNtisfs; : 0 4

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

² ,uz;L rpy;Y kw;Wk; ehd;F rpy;Y jpuhf;lh;fspd; mbg;gilf; $WfisAk;

mtw;wpd; njhopw;ghLfisAk; ,dq;fzy;

² ,uz;L rpy;Y kw;Wk; ehd;F rpy;Y jpuhf;lh;fspd; ntt;NtW

tYg; ghag;Gf; $WfSld; cgfuzq;fis nghUj;Jk; KiwfisAk;

fow;Wk; KiwfisAk; xOq;F Kiwg;gb vLj;Jf;fhl;ly;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² ehd;F rpy;Y jpuhf;lh;fs; ^catesons II&
² ,uz;L rpy;Y jpuf;lh;fs; (walking type)
² mr;Rj;jl;Lf; fyg;ig> tl;lj; jl;Lf;fyg;ig> tl;bj;jl;Lf;̀ Nuh> Kl;fyg;ig>

Roy; fyg;ig

² ahg;ghdpa jpirkhw;wf;$ba ,wFf;fyg;ig

Kiw :

ehd;F rpy;Y jpuhf;lh;fs; ftdkhf mtjhdpj;J mjd; mbg;gilahd $WfisAk;

       mjd; njhopw;ghLfisAk; ,dq;fzy;

cjhuzk; :- ² vd;[pd;

² fjpu;j;jp

² vupg;nghUs; njhl;b

² Fspu;j;Jk; tprpwp

² gpbAk; Jizg; nghwpg;gpbAk;

² gwg;Gr; rpy;Y

² nrYj;Jr;rpy;Y

² Rf;fhd;/ ifg;gpb
² ePupay; njhlh;Gila fl;Lg;ghl;L nek;Gfs;

² rhujpapd; ,Uf;if

² rhujp kpjp

² Jizg;nghwp nek;G

² tYg; gag;G

² PTO shaft - (power take off)
² Drawbar hitch
² Three point linkage - Kg; Gs;sp ,izg;G

,uz;L rpy;Y jpuhf;lh;

² ,uz;L rpy;Y jpuhf;lh;fis ftdkhf mtjhdpf;Ff.

² ,jd; mbg;gilahd gFjpfisAk; mtw;wpd; njhopw;ghLfisAk;

,zq;fhz;f.
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² tupg;glk; tiue;J $WfSf;Fg; ngaupLf.

² vd;[pd; ² vupg;nghUs;njhl;b

² fjpu;j;jp ² V ehlhf;fs;

² gpbAk; Jizg;nghwpg; gpbAk;² rpy;Yfs;

² ifg;gpb ² gpujhd gpb nek;G

² jLg;G nek;G ² Jizg;nghwp nek;G

² ,uz;L rpy;Y jpuhf;lhpd; gag;Gfis ,dq;fz;f.

² PTO (Power Take Off)
² Drawbar hitch

² Kg; Gs;sp ,izg;G (Three Point Link) %yk; mr;Rj;jl;Lf; fyg;ig>

tl;lj;jl;Lf;̀ NuH tl;lj;jl;Lf; fyg;ig> Kl;fyg;ig Nghd;w cgfuzq;fs;

ehd;F rpy;Y rupahf xOq;F Kiwgb ,izf;Ff.

cjhuzk; : - ,lJ ,izg;G> tyJ ,izg;G> cr;rp,izg;G

² gpd;tUk; gbKiwfisg; gpd;gw;Wf.

² Kjypy; ,lJ ,izg;Gld; nghUj;jp gpd;dh; tyJ ,izg;ig kl;lg;ngl;b

^levelling box& %yk; nrg;gQ; nra;J cgfuzj;Jld; nghUj;Jf.

² cr;rpapizg;ig nrg;gQ; nra;J cgfuzj;Jld; nghUj;Jf.

² Kg;Gs;sp ,izg;igg; nghUj;jp cgfuzq;fis rupahd xOq;FKiwg;ghb

Row;Wf.

cjhuzk; :- ,lJ ,izg;G> tyJ ,izg;G> cr;rp,izg;G

Roy;fyg;ig (Rotovator)
² cgfuzq;fisg; ngUj;Jtjw;fhd ,uz;L rpy;Yj; jpuhf;lh;iu jahu;nra;f.

² Kjypy; ifg;gpbapidf; fPNo gjpe;J Roy;nghwpapy; ifg;gpbapd; Fwpj;j

,lj;Jld; nghUj;Jf.

² gpd;du; Roy;nghwpapd; dug clutchcld; jpuhf;uupd; PTOjz;il ,izf;Ff

(Mzpapl;L ,Wf;f Ntz;lhk;)

² gpd;du; hitch cld; T Mzp %yk; ,izf;Ff.

² PTO cld; ,ize;j Mzpfis ,Wf;Ff.

² rupahd xOq;F Kiwapy; Roy;fog;igr; fow;Wf mjw;fhf gpd;tUk;

gbKiwfis gpd;gw;Wf.

² Kjypy; PTO nghUj;jg;gl;l Mzpfis ,sf;Ff.

² ifg;gpbiag; gjpj;J Roy;fyg;igia mfw;Wf.

² ag;ghdpa jpirkhw;wf;$ba fyg;ig mr;Rj; jfl;Lf;fyg;ig Mfpa ,uz;Lk;

nghUj;Jtij ifahz;L guhkupf;Ff.

² Kjypy; fyg;igapy; vLf;fg;gLk; ,lj;ij jpuhf;lupd; hitch ,d; kPJ
itj;J RahjPdkhf mira ,ilntsp ,Lf.

(fyg;igapd; ghJfhg;gpw;nfd ,t;thW 2 &gha; ehzaf;Fw;wpapd; jbg;G

msTf;F ,ilntsp tpLtJ NghJkhdJ)
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nray;Kiw 64
fz;zhbj; njhl;bapy; myq;fhu kPd;fis mwpKfQ;nra;jYk; guhkupj;jYk;

Nju;r;rpkl;lk; : myq;fhu kPd; tsu;g;Gf; ifj;njhopypy; <LgLthu;

;ghlNtisfs; : 02

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

² myq;fhu kPd;tsu;g;Gj; njhl;bnahd;wpidr; cupa xOq;FKiwg;gb

jahu;g;gLj;jy;.

² tsh;g;gjw;Fg; nghUj;jkhd myq;fhu kPd;ifsj; njupTnra;jy;

² myq;fhu kPd;tsu;g;Gj; njhl;biar; rupahfg; guhkupjy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² tb

² fhw;W}l;lw;gk;gp (Air pump)
² thAf; Foha; (rpy mbfs;)

² fhw;W}l;lf; fw;fs; (Air stone) 2 my;yJ 3

² kPd;njhl;bfspy; ,ly; nghUj;jkhd fw;fs; 5kg

² kPd;njhl;b %b

² mbapy; ,Ltjw;F rpWfw;fs; (xU igf;fw;W)

² fz;zhbj; njhl;b  30 30 60cm 

² pH khdp

² DO khdp

² ntg;gkhdp

Kiw :

² njhl;bapy; ePiu epug;gp ePu;f;frpT cz;lh vd mtjdpf;Ff.

² njhl;bfspy; 15 cm cauj;Jf;F ePiu epug;Gf.

² ePu;j;jhtuq;fisj; jhgpf;Ff.

² ngupa ,iyfisAk; Ntuj;njhFjpAk; nfhz;l jhtuq;fis rpwpa rhbapy;

el;L> njhl;bapd;apDs; gpd;Gwj;jpy; itf;Ff.

² rpwpa> kpjf;Fk; jthuq;fis mtw;Wf;F Kd;dhy; ehl;Lf.

² kPd;fs; mlq;fpAs;s ciwia kPd;njhl;bapDs; 10-15 epkplq;fs; tiu

kpjf;f tpLf.

² ePupd; gpd;tUk; ,ay;Gfis mse;J Ngzg;gl Ntz;Lk;.

,ay;G NgzptuNtz;ba epge;jidfs;

pH 7'5 - 8'5

my;fhf;fspd; msT    tpyq;F ,dj;Jf;F Vw;g NtWgLk;

DO msT 5-7 mgl-1

ntg;gepiy 250C - 320C

² kPd;fs; mlq;fpAs;s ciwapd; thia mtpo;j;J kPd;fisj; njhl;bapDs;

tpLf;Ff.

² 18 cm msT cauj;Jf;F ePu; epug;Gf.

² kPd;fisj; njhl;bapDs; tpLtpj;j gpd;dh; czT toq;Ff.

² czT tog;gLk;NghJ njhl;bapd; vy;yhg; gFjpfspYk; gug;Gk;khW ,Lf

² njhl;bapDs; kpjpahf cs;s czTfis jpdKk; mg;Gwg;gLj;Jf.

² ePUf;F Nghjpa msT fhw;Wl;lk; nra;f.
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Fwpg;G

 ePu;epug;Gk;NghJ kPd; tsu;g;gjw;Fg; nghUj;jkhd ePiuj; jPu;khdpj;jy; Ntz;Lk;

 FNsupNdw;wk; nra;ag;gl;l ePiug; gad;gLj;Jtjhapd; rpy ehl;fs; tiu Nrkpj;J

itj;J FNshupid ntspNaw tpLjy; Ntz;Lk;

 NkYk; ePUf;F ed;F fhw;W}l;lk; nra;J xl;rprd; ( 2O ) msit cau;j;Jjy;.

tpNrl tplaq;fs;

 kPd;fis nfhs;tdT nra;Ak; NghJ ek;gfkhd ,lj;jpypUe;J nfhs;tdT nra;f.

 ePu;jhtuq;fs; %yk; njhl;bapy cs;s kPd;fspd; fopTg; nghUs;fs;> Nrjdg;

grisahf cwpQ;rg;gLk;.

 Nfhy;l; gp\;> fhu;g; Nghd;w kPd;fs; tsu;f;fg;gLk; njhl;bapy; cWjpahd jbj;j

,iyfs; css; typik kpf;f jhtuq;fisNa ,Ljy; Ntz;Lk;.

 rpwpa kPd;fs; cs;s njhl;bapy; ehlhNghd;w ,iyAs;s ePu;j;jhtuq;fis ,LtJ

nghUj;jkhdJ.

 kPd;fis ,Lk;NghJ CDz;zp kPd;fSld; ,iyAz;zp kPd;fisNah

midj;JKz;zp kPd;fisNah ,LjyhfJ.

 Nfhy;l; gp~; tsh;f;fg;gLk; njhl;bapy; ilfu; ghu;a; Nghd;w kPd;fis ,LjyhfhJ.

,k; kPd;fs; Nfhy;l; gp\ ; kPd;fspd; nrl;ilfisr; Nrjg;gLj;jyhk;.

 x];fh Nghd;w kPd;fs; CDz;zpfshjyhy; Vida kPd;fspypUe;J jdpikg;gLj;jp

tsh;j;jy; Ntz;Lk;.

 xt;nthU jlitapYk; NghJkhd msT czT toq;f Ntz;Lk;. mjpf msT

czT toq;Ftjhy; ePu; khrilAk;.
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nray;Kiw 65
myq;fhu ePh;j;jhtuq;is ,dq;fhzYk; njupTnra;j jhtuj;jpid jpwe;j

njhl;bfspy; tsh;j;jy; Vw;Wkjpf;F jahu;g;gLjjy;.

Nju;r;rpkl;lk;  23.5 : myq;fhu ePu;j;jhtu tsh;g;Gf; ifj;njhopypy; <LgLthh;.

;ghlNtisfs; : 03

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

² gy;NtW myq;fhu ePu;j;jhtuq;fis ,dq;fzy;.

² myq;fhu ePh;j;jhtuq;fs; tsu;g;gjw;fhfj; njhl;bfisj;; jahu;g;gLj;jy;

² eLifg; nghUl;fis jhaupj;jYk; tshj;jYk;.

² myq;fhu ePu;j;jhtuq;fis Vw;Wkjpf;fhf jahu;g;gLj;jy;

a -mofpa ePu;j;jhtuq;is tsu;j;jy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² mofpa ePuj;jhtuq;fs;

Cambomba Aponogeton
Limophila Cryptecorgne
Valisnaria
Sagitaria

² rPnke;J njhl;b

² kzy;> fsp> Nky; kz; (tsu;g;G Clfj;Jf;fhf)

² ePu;j;jhtu eLifg; nghUl;fs;

² ePu;

Kiw :

² Njbg;ngw;w khjpupfis mtjhdpj;J cUtpaYf;fika mj;jhtuq;fspy;

fhzg;gLk; rpwg;G ,ay;Gfis Fwpg;gpLf.

² eLtjw;F vjpu;ghh;f;Fk; jhtuj;jpd; eLifg; nghUl;fisg; ngWf.

(tpj;Jf;fs;/jz;Lj;Jz;Lfs; / Ntwhf;fg;gl;l ^division& Ntu;j;jz;Lf; fpoq;F/
G+f;fhk;G> Xb>  mUk;Gfs;> Fkpoq;fs;)

² eLiff;fhf gad;gLj;jTs;s njhl;biaj; jahu;g;gLj;Jtjw;fhf

(Nky;kz; : kzy;  3:1 vDk; tpfpjj;jpy; fye;J jahupj;j fyitiag;

gad;gLj;jyhk;. kzy; mlq;fpapUf;Fkhapd; Ntu;fs; ed;F guk;gp tsUk;)

² eLif Clfj;jpd; kPJ jhtuq;fis eLf.

² jhtuq;fis ehl;ba gpd;dh; njlf;fj;jpy; ehnshd;Wf;F rpy jlitfs; ePu;

ghar;Rf. gpd;dh; Njitf;Nfw;g ehnshd;wf;F ,uz;L jlitfs; tPjk; ePu;

gha;r;Rf.

² jputg; grisfisNa FUzy; tbt grisfisNah gad;gLj;Jjy; Fwpj;j

tpfpjq;fspy; N, P, K mlq;fpAs;s grisfisg; gad;gLj;Jf.

(Nghrizf; $Wfis ke;jfjpapy; ntsptpLk; grisfs; (Slow releasing
fertilizer& nghUj;jkhdit. 60% - 70% epoy; jUk; tiyiag; gad;gLj;jp

epoy; toq;Ff.

² Fwpj;j ePu;j;jhtu ,dk; jtpu;e;j kw;iwa vy;yh tifj; jhtuq;fisAk;

ePf;fpg; guhkupf;f.

² jpdKk; gurPypj;J Neha;fs;> gPilfisf; fl;Lg;gLj;Jf.
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c - Vw;Wkjpf;fhfj; jahu;;g;gLj;jy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² fj;jupf;Nfhy;

² gUjpg;gQ;R

² Ngrpd;

² tsu;r;rpaile;j ePu;j;jhtuq;fs; rpy

² ];iuNuhNghk; ngl;b

² flw;gQ;Rj;Jz;Lfs;

Kiw :

² ed;F tsh;r;rpaile;j jhtuq;fisg; nghUj;jkhd msT ePsKila

Jz;Lfshf ntl;b> ePu;g;ghj;jpuj;jpy; ,l;L itf;Ff.

²  Ie;J Jz;Lfs; tPjk; fl;Lf;fshf fl;b> Ntu; nfhs;tjw;fhf Fwpj;j

njhl;bfspy; Vwe;jho ,uz;L thufhyk; itj;jpUf;Ff.

² Ntu;nfhz;l jhtuq;fs; xt;nthd;wpYk; Fwpj;j njhif ew;Wfs; /
jz;Lj;Jz;lq;fs; cs;sdthfg; guprPypf;Ff.

² <uypg;ghd gUjpg; gQ;Rj; jpuisia nghypj;jPd; jhspdhy; Rw;wp wg;gu; thh;

,l;Lf; nfhs;sy;.

² ,t;thwd rpy  fl;Lf;fis njhl;bapd; mbapy; gug;Gf.

² mjd; kPJ ];nghd;[; Jz;Lfisg; gug;Gf.

² gilfshf mLf;fp %bia %Lf.

² ,g;ngl;bfis 10 - 12 0C ntg;gepiyapy; itj;jpUf;Ff.

tpNrl tplaq;fs;

 ePu;j;jhtuq;fis> Nrw;Wj;jlhfk; kzy; ehw;WNkil> ghj;jp. gr;irtPL> ePu;kaT+lftsh;g;G

Nghd;wtw;wpYk; tsh;f;fyhk;.

 ePu;j;jhtu tsh;g;Gf;fhf. ntg;gepiyiaAk; xspiaAk; fl;Lg;gLj;Jjy; Ntz;Lk;.

 nraw;ifahd eLif Clfj;ijg; gad;gLj;jp gr;ir ,y;yj;jpd; my;yJ nghypj;jPd;

$lhuq;fspy; ePu;j;jhtuq;fis tsh;f;fyhk;.

 ePu;j;jhtuq;fs; kpf nkd;ikahditahifahy;> Jupjkhf cyu;e;JtpLk;. mj;NjhL

ePu;j;jhtuq;fs; mOfpg;NghfTk; ,lKz;L.
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nray;Kiw 66
ePu;f;fha;r;rp tbj;jy; Kiw %yk; eWkz nea; gpupj;njLj;jy;

Nju;r;rpkl;lk; 25.1 : jhtug; gpupj;njLg;GfisAk; mJ rhu;e;j cw;gj;jpfisAk; ,dq;fhz;ghu;

;ghlNtisfs; : 03

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

² eWkz nea; gpupj;njLf;fhfg; gad;gLJk; %yg;nghUs;fisj;

jahu;g;gLj;jy;.

² ePu;f;fha;r;rp tbg;G %yk; eWkz nea;gpupj;njLg;Gf;fhfg; gad;gLj;Jk;

cgfhuz mikg;gpd; gFjpfis ,dq;fzy;.

² ePu;f;fha;r;rp tbj;jYf;fhf> cgfuz mikg;igf; rupahfj; jahh;g;gLj;jy;.

² cgfuz mikg;igj; njhopw;glr; nra;J eWkz nea; gpupj;njLj;jy;.

² eWkz nea;ia Ntwhf;fpg; ngwy;

² gpupj;njLg;gpd; epiwr; rjtPjj;ijf; (W/W %)  fzpj;jy;

² gpupj;njLg;ig Ntwhf;fp milj;Jg; ngau;r;Rl;baply;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² eWkz nea; mlq;fpAs;s %yg;nghUs;fs; (Af;fypg;uR ,iyfs;> thridg;Gy;

,iyfs;. vYkpr;ir ,iyfs;> fuhk;G> fWthg;gl;il> fWth ,iyfs;>

nykd; fpuh]; ,iyfs;

²  ntg;gkhf;fp (Heating metal)
²  xU yPw;wh; 1l nfhjp FLit Boiling flask) (Round Bottomtifahf ,Uj;jy;

mtrpakhFk;.

² Dean stark apparatus / Clevenger apparatus / gpupj;njLg;Gf; FLit /
Ntwhf;Fk; Gdy;

² xLf;fp  ^Condenser&
² ePu;f;Foha;thapy;

² wg;gu;f;Foha; (xLf;fpapd; topNa ePiu mDg;Gtjw;F

² gpupGdy;

² eWkd nea; ,l;Litg;gjw;Fg; nghUj;jkhd ,Wf;fkhf %lj;jf;f fgpy

epw rpW Fg;gp

² ngau;r;Rl;b

² cgfuz mikg;G jhq;fp

² jpzpit msg;gjw;Fg; nghUj;jkhd juhR

Kiw :

² Rj;jpfupj;J ,sq;fw;wpy; cyu;j;jpa %yg;nghUs;fis rpWJz;Lfshf

eWf;fpnfhs;f (tpj;Jfs; Nghd;witnadpd; ,bj;Jf; J}shf;fpf;nfhs;f)

² Maj;jg;gLj;jpa %yg;nghUspd; jpzpit ^M
1
& mse;jwpf. (,iyfisg;

gad;gLj;Jtjhapd; Fiwe;j gl;rj; jpzpT 50 fpuhk; Njit)

² fgpy epw Fg;gpapd; jpzpit ^M
2
& mse;jwpf (%bAld;)

² jpzpT mwpag;gl;l %yg;nghUs; KOtijAk; nfhjpFLitapDs; ,Lf.

² nfhs;sstpy; 50- 60% epuk;Gk; tiu nfhjp FLitapy; ePu; epug;Gf.

² jhq;fpfspd; JizAld; cgfhuz mikg;igj; jahu;g;gLj;Jf.

² xLf;fpapd; Clhf ePu; gha;Tj; njhFjpiaj; njhopw;glr;nra;f.

² ntg;gkhf;fpia KLf;Ff. ePu; nfhjpf;Fk; ntg;gepiyapy; njhFjpiag; NgZf.

² cgfuzj;njhFjp rupahfj; njhopw;gLkhapd; 10-15 epkplq;fspy; eWkz

nea; gpupg;G Muk;gpf;Fk;. 1-2 kzp Neuq;fopAk; tpiuapy vz;nza;iar;

Nrfupj;Jf;nfhs;syhk;.
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%yg;nghUs;fspd; jpzpT ^M1&

ntWq;Fg;gpapd; jpzpT ^M2&

gpupj;njLj;j eWkz nea;Ald;

Fg;gpapd; jpzpT  ^M3&

ntg;gNkw;wj; njhlq;fpa Neuk;

eWkz nea; gpupj;njLg;G

Muk;gpj;j Neuk;

eWkz nea; gpupj;njLg;G

Kbtile;j Neuk;

² gpup;j;njLf;fg;gl;l eWkz nea;iaf; ftdkhff; fgpy epwf;Fg;gpapy; ,l;L

%bapidy; ,Wf;fkhf %Lf.

² Nrfupj;j vz;za;Ald; Fg;gpapd; jpzpit mse;Jnfhs;f.

² fpilj;j mtjhdpAf;fisg; gpd;tUk; ml;ltizapy; gjpT nra;f.

² eWkz nea;apd; epiwg;gb rjtPjj;ijg; ^w/w %& gpd;tUk; rkd;ghl;bd; gb
fzpf;Ff.

eWkz nea;apd; epiwg;gb rjtPjk;  = 3 2

1

(M ) (M )
100

(M )




tpNrl tplaq;fs;

 cgfuz mikg;igj; jahu;g;gLj;Jk; NghJ tspGfhjthW ed;F nghUj;Jjy;

mtrpakhFk;.

 cgfhuz mikg;igj; jhq;fpfSld; nghUj;Jk; NghJ cgfuzq;fspd; ghJfhg;G

cWjpg;gLj;jg;gLk; tifapy; nraw;glNtz;Lk;. (Njitf;fjpkhf ,Wf;Ftjhy; fz;zhb

cgfuzq;fSf;Fr; Nrjk; tpisa ,lKz;L. NkYk;> jsu;r;rpahfg; nghUj;jgl;Ls;s

cgfuzq;fs; tOf;fpr; nry;y ,lKz;L. vdNt ,t;twhd re;ju;g;gq;fs; Fwpj;J

tpNrl ftdQ; nrYj;jpr; nraw;gLf)

 nrad;KiwahdJ tpidj;jpwdhf epfo;tjw;F xLf;fpapd; Clhd> ePU;g;gputhfk;>

glj;jpy fhl;bAs;s jpirapy; mikAkhW Foha;fisg; nghUj;jpf; nfhs;f.

(gpupj;njLg;G KbtilAk; tiuapy; ePu;g;gputhfk; nraw;gLjy; Ntz;Lk;)

 nfhjp FLitapDs; ePh; Fiwtile;J 10-15% tiuapNyNa cs;sjhapd; njhlu;j;Jk;

ntg;gNkw;Wtijk epWj;Jf.

 Dean Stark apeparatus/Clevenger apparatus gad;gLj;Jtjhapd; xd;W Nru;e;j eWkz
nea;ia Ntwhf;Ftjw;fhf cgfuzj;jpd; Foa;thapiyg; gad;gLj;jyhk;. ,y;iyNay;

gpupGdiyg; gad;gLj;Jf.

 eWkz nea; ,l;L itf;Fk; Fg;gpia %Ltjw;F wg;gh; %b gad;gLj;Jtijj; jtpu;j;jpLf.

 gpupj;njLj;j jpfjp> gpupj;njLj;j eWkz nea; tif Mfpatw;iw Fwpg;gpLf.

 eWkz nea; gpupj;njLg;G mikg;igj; jahupg;gjw;fhf gpd;tUk; tupg;glj;ijj;

Jizahf; nfhs;f.
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ePu;

ePu;

ePu

Dean Stark apparatus
Clevenger
apparatus

gpupj;njLf;Fk; FLitAk;

gpupGdYk;
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 nray;Kiw 67
gg;ghrpg; ghy; Nrfupj;jy;

Nju;r;rpkl;lk; 25.2 : jhtug;ghy; ngw;W mJ rhu;e;j cw;gj;jpfs; jahupg;ghu;.

ghlNtisfs; : 0 2

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

² gg;ghrpg;ghy; Nrfupg;gjw;fhf> NghJkhd msT Kjpu;r;rpaile;j fha;fisj;

njupT nra;J nfhs;sy;.

² jukhd> mjpfsT gg;ngapd; gpupj;njLg;gjw;fhf rupahd Moj;jpy; gg;ghrpf;

fha;fspy; ntl;Lf;fs; ,Ljy;.

² rupahf Kiwfisf; ifahz;L gg;ghrpg;ghy; gpupj;njLj;jy;.

² gpupj;njLj;j gg;ghrpg;ghiy gjkhf cyu;j;Jjy;.

² Rj;jkhdthW cyu;j;jpa gg;ghrpg;ghiyf; fsQ;rpag;gLj;Jtjw;fhf

milj;Jg; ngau;r;Rl;baply;.

Njitahd nghUl;fSk; cgfuzq;fSk; :

² Nghjpa Kjpu;r;rpaile;j fha;fisf;nfhz;l gg;ghrp kunkhd;W

² fiwapy; cUf;fpdhyhd $u;ikahd fj;jp (Njitf;Nfw;g Nghjpa ePsKs;s

gpb nghUj;jgl;l)

² gg;ghrpg; ghy; Nrfupg;gjw;fhf nghUj;jkhd gpshj;jpf;Fg; ghj;jpuq;fs;

rpy.

² kpd;fdyLg;G (Electric oven)
² ngj;jpupf; fpz;zq;fs; - rpy

² ghJfhg;Gf; fz;zhb

² ifAiw (Gloves)

Kiw :

 njupT nra;j gg;ghrpf; fha;fs; kPJ ePsg;ghlhf 1 - 2 kpy;ypkPw;wu; Mokhf
mikAkhW NghJkhd ,ilntspfspy; Vwj;jho ehd;F / %d;W /,uz;L ntl;Lfs;
,Lf.

 vy;yh ntl;Lf;fSk; fhapd; fPo; me;jj;jpy; xd;wpizAkhW mt;ntl;Lf;fis ,Lf.

 Vwj;jho 4 - 6 epkplq;fSs; tbAk; gg;ghrpg;ghiy fPNo glj;jpy; fhl;bAs;sthW
gpshj;jpf;Fg; ghj;jpuj;jpy; Nrfupj;Jf; nfhs;f.
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 ghj;jpuj;jpDs; tbahJ> fhapy; xl;bapUf;Fk; ghiyf; ftdkhfr; Ruz;br; Nrfupj;Jf;
nfhs;f.

 Nrfupj;j gg;ghrpg;ghypd; epiwia mse;J nfhs;f.

 Nrfupj;j gg;ghrpg; ghiyg; ngj;jpupf; fpz;zq;fspy; ,l;L cyu;;j;Jtjw;F
Maj;jg;gLj;jpf; nfhs;f.

 kpd;fdyLg;igj; njhopw;glr; nra;J 350C - 400C  ntg;gepiyapy; 4 - 5 kzp Neuk;
cyu;j;jp ePu;r; rjtPjk; 5% ,Yk; FiwAk; tiu cyu;j;jpf; nfhs;f. (njhl;lhy;
tpuypy; xl;lhj epiyf;F)

 kpd;fdyLg;G ,y;yhtpbd;> ,aw;ifahd #oy; epge;jidfspd; fPOk; ghiy cyu;j;jpf;
nfhs;syhk;. ,jw;fhf gg;ghrpg;ghy; Nrfupf;fg;gl;l ghj;jpuq;fis fLikahd ntapy;
glhj epoyhd Xu; ,lj;jpy; itj;J cyu tpLf.

 ed;F cyu;j;jpa gg;ghrpg;ghiy> nghypj;jPd; ciwfspy; ,l;L> Fspu;r;rpahd Xu;
,lj;jpy; fsQ;rpag;gLj;jp itf;Ff.

 nghjpapl;l jpfjpiaAk;> nghjpapd; epiwiaAk; nghjpAiw kPJ Fwpg;gpLf.

 ngw;w mtjhdpg;Gf;fis gpd;tUtJ Nghd;w Xu; ml;ltizapy; gjp nra;J nfhs;f.

tpNrl mk;rq;fs; :

 ghy; Nrfupg;gjw;fhf rhuPug;gjd; cau;thd xU ehspd; fhiy Ntisiaj; njupT
nra;J nfhs;tjhy;> ngwj;jf;f ghy; mWtilia mjpfupj;Jf; nfhs;syhk;.

 ntl;Lf;fs; ,Ltjw;fhf fiwapy; cUf;fpdhyhd fj;jpiag; gad;gLj;JtjhYk;>
gg;ghrpg;ghy; Nrfupg;gjw;fhfg; gpshj;jpf;Fg; ghj;jpunkhd;wpidj; njupT nra;J
nfhs;tjhYk;> ghypd; juj;ijg; ghJfhj;Jf; nfhs;syhk;. (NtW cNyhfq;fs;
fhuzkhf gg;ghrpg;ghypy; mlq;fpAs;s nehjpaj;jpd; ,ay;Gfs; ghjpf;fg;gl ,lKz;L)

 ghy; Nrfupg;gjw;fhf gg;ghrpf;fhapy; ntl;Lf;fs; ,l Kd;du;> fhapd; Nkw;gug;gpy;
cs;s gpwnghUs;fis ePf;Ftjhy;> J}a;ikahd gg;ghrpg;ghiyg; (gg;ngapd;) ngwyhk;.

ngj;jpupf;fpz;zk; jpzpT       M
1

ngj;jpupf;fpz;zk; + Nrfupj;j gg;ghrpg;ghypd; jpzpT M
2

ngj;jpupf;fpz;zk;;; + fdyLg;gpy; cyu;j;jpa gg;ghrpg;ghypd; jpzpT        M
3

ngg;ngapd; mlq;fpAs;s gg;ghrpg;ghy; epiwg;gb rjtPjk; (W/W%)
3 1

2 1

(M ) (M )
100

(M ) (M )


 


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 fz; kl;lj;jpw;F Nky; caukhf tsu;e;j kuq;fspy; cs;s gg;ghrpf; fha;fspy;
,Ue;J ghy; ngWk;NghJ mg;gg;ghrpg;ghy; rpjwpf; fz;fSs; tpo ,lKz;L. vdNt
mt;thwhd re;ju;g;gq;fspy; ghJfhg;Gf; fz;zhb mzpe;J nfhs;tJ mtrpakhFk;.

 ,y;iyNay; gps;isfspd; cauj;Jf;Fg; nghUj;jkhd msT cauKs;s xU kuj;ijj;
njupT nra;J nfhs;f.

 iffspy; / Njhypy; gg;ghrpg;ghy; njLifailtijj; jtpu;g;gjw;fhf ifAiw (Gloves)
mzpe;Jf;nfhs;f.

 gg;ghrpg;ghy; NjhYld; njhLifAWkhapd; NjhYf;Fk; ghjpg;G Vw;gl ,lKz;lhjyhy;
cldbahf ePupdhy; fOtp tpLf

 Kjpu;r;rpaile;j gg;ghrpf; fhapd; gr;irepwkhd NjhypNyNa (Rw;Wf;fdpaj;jpd; Rw;way;
gFjpapNyNa) gg;ngapd; mlq;fpAs;sjhifahy; ntl;bLk; Mok; 1 - 2 kpy;ypkPw;wUf;F
Nkw;gLkhapd; gg;ghrpf;fhapy; cs;s khg;nghUSk; NtW rhWfSk; ghYld; fyg;gjhy;

mg;gg;ghrpg; ghypd; juk; Fiwtila ,lKz;L.

 ,aw;ifahd epge;jidfspd; fPo; gg;ghrpg;ghy; cyu;j;Jk;NghJ ghy; fgpyepwkhf
khWtjhYk; gpwnghUs; Nru;tjhy; mg;ghypd; juk; Fiwtila ,lKz;L.

 fhapy; xl;bAs;s gg;ghrpg;ghiyr; Ruz;bnaLf;Fk;NghJ fhapd;kPJ cs;s
gpwnghUs;fs;> gioa gg;ghrpg;ghy; Nghd;wit Gjpa ghYld; fyf;f ,lKz;lhjyhy;
ghypd; juk; Fiwtila ,lKz;L.
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 nray;Kiw 68
capu;thA mynfhd;iw epWTjYk; capu;thA cw;gj;jp nra;jYk;.

Nju;r;rpkl;lk;  : tYrf;jp rhu;e;j gpur;rpidfisj; jPu;khdpg;gw;fhfj; jPu;T topfis Kd;

itg;ghu;.

ghlNtisfs; : 1 2

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

² capu;thA myfpd; gpujhd gFjpfisg; ngaupl;L mtw;wpd; njhopy;fis

tptupj;jy;

² capu;thA cw;gj;jpf;fhf> nghUj;jkhd Nrjdf; fopTg;nghUs;fisj;

jahu;g;gLj;jy;.

² capu;thA myfpy; Nrjdf; fopTg;nghUs;fis Nru;f;fNtz;ba msT>

fhy ,ilntsp Mfpatw;iw jPu;kdpj;jy;.

² caph;thA myifg;guhkupj;jy;

² thA xOf;F cs;sjhapd; mjid ,dq;fhzy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

² capu; thA cw;gj;jp mynfhd;W (mt;thwhd mynfhd;W ,y;yhtpby;>

mjw;Fgjpyhfg; nghUj;jkhd xh; cgfhuz mikg;igj; jahu;g;gLj;jpf;

nfhs;f.)

² 1-25 fpNyhfpuhk; tiu epiwfis msg;gjw;Nfw;w tpw;wuhR

² jpz;kr; Nrjdg;nghUs;fs;

² ePu;

² gRQ;rhzk;

² ePwpa Rz;zhk;G

² pH fljhrp

² Nrjd jputg;gris Nrfupg;gjw;Fg; nghUj;jkhd ghj;jpuk;.

Kiw :

 capu; thA myfpy; mlq;fpAs;s gpd;tUk; gpuhjd gFjpfis ,zq;fz;L nfhs;f.

1. gpupiff; $lk; (Digester/Reacter)
2. thA epuk;Gk; gFjp (Gas holder)
3. %yg;nghUs;fis cs;Ns nrYj;Jk; thapy; (Inlet)
4. gpuhpifaile;j nghUs;fis / Nrjdg; grisia ntspNa vLf;Fk; thapy;(Outlet)
5. thAf;Foha; (Gas tube/Piping system)

        ,yq;ifapy; gutyhfg; gad;gLk; capu;thA gpwg;ghf;fp mikg;G
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 capu;thaA myfpd; gpujhd gFjpfs; ,izf;fg;gLk; tpjj;ijf; fw;wy;.

gpshj;jpf;Fj; njhl;bfshy; mikf;fgl;l jw;fhypf tif capu;thA gpwg;ghf;fp

 gpuNjrj;jpy; gutyhff; fhzg;gLk;> capu;thA cw;gj;jpf;fhfg; gad;gLj;jf;$ba
Nrjdf; fopTg; nghUs;fis ,zq;fz;L nfhs;f. (,yFtpy; gpupjopahf> Njq;fha;
cupkl;il> thiof;Fiyj; jz;L> Nghd;w nrYNyhR> ,ypf;dpd; mjpf mstpy;
mlq;fpAs;s jhtug; gFjpfis ,t;thwhd capu;thA cw;gj;jp myfpDs; Neubfhfg;
gad;gLj;j KbahJ. vdNt mtw;iw cs;Ns ,Ltijj; jtpu;jy; Ntz;Lk;)

 thA xd;W NrUk; gFjpapDs; thA NrUk;NghJ kpjf;ff; $bathwfg; nghUj;jg;gl;Ls;s
tpjj;ijf; fw;wha;f.

 epuk;gp toptijj; jtpu;g;gjw;fhfTk;> %yg;nghUs;fis cs;Ns ,Ltij
,yFgLj;Jtjw;fhfTk; ifahsj; jf;f cj;jpfis ,dq;fhz;f.

 gpupifahf;fpiag; (Digesta) G+uzkhf ntWikahf;Fk; tpjj;ijf; fw;wha;f.

 gpupifahf;fpapDs; GFj;Jtjw;Fg; nghUj;jkhdthW %yg; nghUs;fisj;
jahu;g;gLj;Jf.

 %yg;nghUs;fspd; tpfpjj;ijj; jPu;kdpf;Ff.

 capu;htA myifj; njhlu;rpahfg; guhkhpf;f Mtd nra;f.

tpNrl mk;rq;fs; :

 ehnshd;Wf;F ,l vjpu;ghu;f;Fk; %yg;nghUspd; msitf; fUj;jpf;nfhz;L. njhl;bapd;
fdtsitj; jPu;khdpj;Jf;nfhs;sy; Ntz;Lk; ( ehnshd;Wf;F <u epiwahf 7-8
fpNyhfpuhk; %yg;nghUis ,l vjpu;g;ghu;g;gjhapd; gpupiff; $lkhf 500 yPw;wh;
nfhs;ssTs;s xU njhl;b NghJkdhJ)

 jahu;g;gLj;jpa caph;thA cw;gj;jp mikg;G rupahfj; njhopw;gl nghJthf 40
ehl;fs; tiu nry;Yk;.

 njhlf;ff; fyitahf> gw;wPupah mlq;fpAs;s  (ciw) Nru;g;gjhy; capu;thA
cw;gj;jpf;Fr; nrythFk; fhyj;ijf; Fiwj;Jf; nfhs;syhk;.

 rikayiwf; fopT> czTf;fopT Nghd;wit kl;Lk; fpilf;Fk;; re;ju;g;gq;fspy;
Ez;zq;fpfis mwpKfk; nra;tjw;fhf gRQ;rhzk; gad;gLj;JtJ ngUj;jkhdJ.
gpd;dh;> Nkw;gb %yg;nghUs;fis khj;jpuk; gad;gLj;jp capu;thA myifj; njhopw;glr;
nra;ayhk;.
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 vwe;jho 500 yPw;wh; nfhs;sTs;s gpupiff; $lk; nfhz;l cah; thA gpwg;ghf;fp
mikg;gw;fhf Muk;gj;jpy; rpy ehs;fs; tiuapy; gRQ;rhzj;Jld; Vida
fopTg;nghUs;fis gad;gLj;JtJ NghJkhdJ. gpd;du;> gRQ;rhzk; ,lj; Njitapy;iy

 fha;fwp gotif kw;Wk; Vida czTf; fopTg; nghUs;fisg; gad;gLj;Jk; NghJpH ngWkhdk; Fwpj;Jf; ftdQ; nrYj;JtJ mtrpakhdJ. pH  ngWkhdk; Fiw
milAkhapd; mjidr; rPu;nra;tJ mtrpakhFk;.

 mjpf vz;nza; mlf;fk; cs;s Njq;fha;g;G+ Nghd;wtw;iw mjpf mytpy;> gpupiff;
,lj;jpDs; ,Ltij jtpu;j;jy;  Ntz;Lk;.

 Vupiff; $lk; ed;F njhopw;gl;L 30-40 fle;j gpd;dh; khj;jpuk; NtW %yg; nghUs;fis
,l;L cw;gj;jpahFk; caph;thAtpd; msT NtWgLtij mtjdpf;fhyk;.

 Nrjdf; fopTg;nghUs; fyit (fha;fwp> gotif> NrhW Nghd;wit) gad;gLj;Jtjhy;

Ez;zq;fpfSf;F Njithad C:Ntpfpjk; fpilf;Fk;. xNu tifiar; Nru;e;j %yg;

nghUs;fisg; gad;gLj;Jtjhy; cw;gj;jpahFk; cah;thAtpd; msT NtWgl

,lKz;L.

 fopTg;nghUs;fisg; fyg;gjw;F Njitahd ePupd; msitj; ^1(1&jPu;kdpg;gjpy; fopTw;

nghUs;fspy; mlq;fpAs;s ePupd; msT Kf;fpakhdJ. fopTg;nghUs;fspd; ePh;

mlf;fk;  80 % ,Yk; cah;thdnjdpd; 1(1 vDk; tpfpjj;jpy; %yg;nghUs;fisAk; -

ePiuAk; fyg;gjhy; %yk; capu;thA cw;gj;jpiag; nghUj;jkhd kl;lj;jpy; Ngzyhk;.

 capu;thA cw;gj;jpf;Fg; nghUj;jkhd %yg; nghUs;fspd; jpz;kg; nghUs; mlf;fk;

10 - 13 % ,w;F ,ilg;gl;ljhf ,Uj;jy; Ntz;Lk;.

 capu;thA mytpy;> njhlf;fjpy; cw;gj;jpahFk; thAtpy; nkNjd; mlf;fk
Fiwthdjifahy; mJ vupa khl;lhJ. nkNjd; mlf;fk; cah;tile;j gpd;dh;
cw;gj;jpahFk; capu;thAit vupj;J rf;jpia cw;gj;jp nra;J nfhs;syhk;.

 %yg;nghUs;fis cl;Gj ;Jtjw ;fhfTk; > gpu pifaile;j nghUs;fis
ntspNaw;Wtjw;fTk;> gad;gLj;Jf Foha;fis> gpuiff;flj;jpy; nghUj;Jk; NghJ
fhw;wpd;wpa epiyia NgZtJ Fwpj;Jf; ftdQ; nrYj;Jjy; Ntz;Lk;.

 %yg;nghUs;fis cl;GFj;Jk; Fohia gpupiff; $lj;jpd; clw;gFjpapy xUgf;fj;jpy;
mbg;gFjpapypUe;J ghjpasT caj;jpy; glj;jpy; fhl;bathW nghUj;Jjy; Ntz;Lk;.

 gpupifaile;j nghUs;fis ntspNaw;Wk; Fohia gpupiff; $lj;jpy; mbapypUe;J

4$6 gq;F my;yJ 5$6 gq;F cauj ;jpy ; mikAk;khW vjpu ;g ;gfj;j py ;

nghUj;jpf;nfhs;syhk;
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mf;Fohia gpuiff; flj;jpapd; (njhl;bapd;) Nkw;gFjpapypUe;J 5 cm – 10cm
fPohf tisnthd;Wld; mikAkhW nghUj;jpf;nfhs;sy; Ntz;Lk;.

 gpuifj; njhl;bia vt;thW mikj;j NghjpYk; mjidf; fhw;wpd;wpa epiyapy;
Ngzptuf; $bajhf ,Uj;jy;>  %yg;nghUs;fisg; GFj;jf;$bakhf ,Uj;jy;>

gpupifaile;j nghUs;ifs ntspNaw;wf;$bajhf ,Uj;jy;> capu;thAit ntspNa

vLf;fj;jf;fjhf ,Uj;jy; Mfpa epge;jidfs; g+h;j;jpailtJ mtrpakhFk;.


