
Bio Systems Technology - 08 – G.C.E (A-Level)                     

- 1 - 
 

M.N.MUHAMMAD SUFIYAN -(SLTS) 

NDinTech Agri & Sci (VNCoEdu) 

B.A (SEU of SL) 

PGDE (OUSL)                     H.P 0776259116 

M.N.MUHAMMAD SUFIYAN - JP (SLTS) 

T/KIN/KINNIYA MUSLIM LADIES COLLEGE (N.S) 

NDinTech Agriculture &Science (VNCoEdu) 

B.A (SEUofSL) 

PGD in Edu (OUSL)                       H.P 0776259116 

 

 

f.ngh.j (cau;ju) njhopDl;gg; gpupT 
khztu;fSf;fhdJ.  

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

;  
 
 

 

 

 

 

Compiled 
  
 
 
 
 

 

www.lkedu.lk

www.lkedu.lk



Bio Systems Technology - 08 – G.C.E (A-Level)                     

- 2 - 
 

M.N.MUHAMMAD SUFIYAN -(SLTS) 

NDinTech Agri & Sci (VNCoEdu) 

B.A (SEU of SL) 

PGDE (OUSL)                     H.P 0776259116 

Nju;r;rp kl;lk; 6.2 :  
jhtu ehw;WNkil  El;gKiwfis tprhuiz nra;thu;. 

 
 
ehw;WNkil vd;gJ 
eLifg; nghUs;fis (cjhuzk; - ehw;Wf;fs;> jz;Lj; Jz;lq;fs;) mtw;iwj; jiuapy; epue;jukhf eLif 
nra;Ak; tiuapy; ghJfhg;ghfg; NgzptUfpd;w ehw;Wfspd; ,dg;ngUf;fj;Jf;Fj; Njitahd rfy 
fUkq;fisAk; nra;fpd;w XH ,lkhFk;. 
 
eLifg; nghUs;fis ehw;WNkilnahd;wpy; eLtjd; mtrpak; 

1- ehw;Wg; gUtj;jpy; ghjfkhd #oy; epge;jidfspypUe;J ehw;Wf;fisg; ghJfhj;Jf;  nfhs;syhk;.  
2- rpwpa ,lg;gug;gpy; ngUe;njhifahd ehw;Wf;fis ngUf;fpf; nfhs;s KbAkhjyhy; ehw;W Nkilg; 

guhkupg;fSf;F ciog;G> Neuk>; %yg;nghUs;fs; Nghd;wtw;iw ed;F Kfhik nra;J nfhs;syhk;.  
3- gapHfspypUe;J xNu rPuhd gapHj;jhtuq;fisg; ngwyhk;.  
4- ehw;Wf;fis #oy; epge;jidfSf;F ,irTgLj;jpf; nfhs;syhk;.  
5- xl;Lf;fd;Wfs; ngwyhk;. 
 

eLifg; nghUs;fis ehw;WNkilnahd;wpy; eLtjhy; fpilf;Fk; mD$yq;fs; 
1- nryT FiwthdJ  
2- fz;fhzpj;jYk; guhkupj;jYk; ,yFthdJ.  
3- gapHfspypUe;J MNuhf;fpakhd> tPupakhd> xNu rPuhd jhtuq;fisg; ngwyhk;. 
4- Neha;g;gPilj; jhf;fq;fis ,opthf;fpf; nfhs;syhk;.  
5- gapH epyj;jpy; nghwpg; gad;ghL ,yFthdJ. 

 
ehw;W cw;gj;jpff;hf ntt;NtW ehw;WNkil tiffisg; gad;gLj;jyhk; 

1- ghj;jptif ehw;WNkilfs;  
caH ghj;jp 
kl;lg; ghj;jp 
jho; ghj;jp 
 

2- tpNrl tif ehw;WNkilfs;  
nehupnlhf;Nfh ehw;WNkil 
lnghf; ehw;WNkil 
kzy; ehw;WNkil 

 
 tzpf kl;l ehw;W cw;gj;jpapd; NghJ rhb tif ehw;WNkilfNs ngupJk; gad;gLj;jg;gLk;. 

rhb ehw;WNkilfs; Kf;fpaj;Jtk; ngwf; fhuzk; 
1- ehw;Wf;fisf; nfhz;L nry;tJ ,yFthjy>;  
2- rpwe;j Ntu;j;njhFjp nfhz;l nropg;ghd ehw;Wf;fisg; ngw Kbjy ; 

 
 tzpf kl;lj;jpy; ehw;W cw;gj;jp nra;tjw;fhfg; gad;gLj;Jk; rhb tiffs; 

1- fWg;G epwg; nghypj;jPd; rhbfs;.  

2- mYkpdpa ,jo; (Aluminium foil) rhbfs;  

3- fljhrpr; rhbfs;  

4- $l;Lr; rhbfs; (Compots) 

 
 ehw;WNkilg; guhkupg;Gf; fUkq;fs; 

1- ePHg;ghrdk; - njspj;jy; tif /  nkd;%Lgdp Nghd;W (mist)  

2- grisaply; - jputg ;grisaply>; ePu;g;ghrd ePUld; fye;J grisaply; (fertigation)  

3- gPilf;fl;Lg;ghL – Rfhjhuk>; epjKk; guprPypj;jy;.   
4- ehw;Wf;fSf;F typikA+l;ly;- ePu;g;ghrd jlitfisf; Fiwj;J #upa xspUk; kzpj;jpahyaq;fspd; 

vz;zpf;ifia mjpfupj;jy;.   
5- ehw;Wf;fisj; jug;gLj;jy; - ehw;Wf;fspd; nropg;Gj; jd;ikf;Nfw;g mtw;iwj; jug;gLj;jy;. 
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cq;fSf;F njupAkh?  Nkyjpf mwptpw;fhf 

 eLifg; nghUs;fspypUe;J Gjpa jhtuq;fisg; ngw;W> MNuhf;fpakhd> #oy; epge;jidfisr; 
rfpf;fj;jff; ehw;Wf;fisf; FWfpa fhyj;Js; tsu;j;njLj;J> gapu;nra; epyj;jpy; eLtjw;fhf 
Maj;jg;gLj;Jk; ,lNk ehw;WNkil MFk;. 

 

 taypy; ehl;Lk; tiu ghJfhg;ghf eLifg; nghUl;fisg; guhkupf;fTk; ,dtpUj;jpf;Fj; Njitahd 
trjpfis toq;fTk; mikf;fg;gl;l ,lNk ehw;WNkilahFk;.  

 

 ehw;Wf;fis epue;jukhf taypy; eLtjw;F Kd; jw;fhypfkhf itj;J guhkupf;Fk; ,lNk 
ehw;WNkil vdg;gLk;. 

 eLifg; nghUl;fspd; %yk; Gjpa jhtuk; xd;iw Njhw;Wtpj;jJ Kjy; mjid Nehaw;wjhfTk; 
rPuhfTk; NgZtJld; #oy; epiyikfSf;F ed;F gapw;Wtpj;J ehw;Wf;fis FWfpa fhyj;jpw;F 
tsu;f;Fk; ,lkhFk;. 

 gpLq;fp eLtjw;F cfe;j jhtuq;fspd; tpj;Jf;fs; kl;LNk ,k;Kiwf;F nghUj;jkhdJ. 
 

 ehw;Wf;fis ehl;Ltjw;fhd taijj; jPu;khdpg;gjpy; nghJ epajpahff; f h z g ; g L t J  gapupd; nkhj;j 
tho;f;iff; fhyj;jpy; xU khjj;jpw;F> ehw;WNkilapy; ,Uf;f Ntz;ba fhyk; xU thuk; vd;gjhFk;.  

 ,jd;gb 4 khjg; gapnuhd;W 4 thuq;fs; ehw;WNkilapy; ,Uj;jy; Ntz;Lk;. 
 
 

ehw;W Nkilapd; Kf;fpaj;Jtq;fs; 
(1) eLiff;fhf> nghUj;jkhd MNuhf;fpakhd> tPupaKs;s ehw;Wf;fisg; ngwyhk;.  
(2) rPuhf tsu;e;j ehw;Wf;fisg; ngwyhk;.  
(3) tpj;Jf;fis Neubahfg; gapu;nra; epyj;jpy; eLtjhy; Vw;gljj;f;f ,og;Gf;fis ,opthf;fp> 

tpj;Jf;fs; tzP;tpuakhtijj; jtpu;jJ;f; nfhs;syhk;. 
tpj;Jf;fis Neubahfj; jiuapy; ehl;Ltjdhy; Vw;glf;$ba jhf;fq;fs; ,opT epiyailtjdhy; 
tPz; tpuakhFk; tpj;Jf;fspd; msT FiwtilAk;> ,lNtz;ba tpj;jpd; msT 
tiuaWf;fg;gLtjdhy; tpj;Jf;fSf;fhd nryT FiwtilAk;. 
 

(4) gotu;f;fq;fs;> epue;jug; gapu;fs;> Vw;Wkjp tptrhag; gapu;fs; Nghd;w gapu;r; nra;iffspy; Nehaw;w 
fd;Wfis kl;Lk; njhpTnra;J> ehl;lf; $bajhf ,Ug;gjdhy; nghUshjhu uPjpahf 
ed;ikailayhk;. 

(5) Fiwe;j epyg;gug;gpy; mjpfsT ehw;Wf;fisg; ngwyhk;. 
(6) ehw;WNkilapy; ehw;;Wfs; fhzg;gLk; NghJ epyj;ijj; jahu;gLj;jf; $bajhfTs;sjhy; 

Nghfq;fSf;fpilNa fhzg;gLk; ,ilntsp FiwtilAk;. 
(7) gapu;fspy; Vw;gLk; ghjpg;ig ,opTgLj;jpf; nfhs;syhk;. 
(8) gpd;fz;fhzpg;G ,yFthFk;. 
(9) ehw;W cw;gj;jpiag; nghUshjhu ,yhgkPl;Lk; Kaw;rpahfr; nra;ayhk;. 
(10) ehw;Wf;fis #ow; fhuzpfspd; jhf;fj;jpypUe;J ghJfhf;fyhk;. 
(11) epyj;ij tpizj;jpwdhfg; gad;gLj;jyhk; 
(12) vQ;Rk; ehw;wf;fist pw;gid nra;ayhk;. 
(13) ehw;whdJ ehw;WNkilapy; cs;s NghNj taiy jahu; nra;ayhk;. 

 

ehw;WNklapd; jPikfs; 
(1) ehw;WNiklapYs;s ehw;Wf;fs; neUf;fkhf fhzg;gLtjhy; tpiuthf Neha;guTk; 
(2) gpLq;fp eLk; NghJ Ntu;fs; mWtjdhy; 
(3) Ntupd; kPs;tsu;r;rp ghjpg;gilAk; 
(4) mWe;j NtupDhlhf Ez;zq;fp njhw;wy; Vw;gLk; 
(5) ehw;WNkilj; njhw;W ePf;fk; nr;Ak; nghJ ed;ik gaf;Fk; mq;fpfs; moptilayhk;. 
(6) ehw;Wf;fis gpLq;fp el mjpf Ntiyahl;fs; njitg;gLtu;. 

cjh:- Nrw;W ehw;W Nki8l 
(7) rpy (vy;yh) tpj;Jf;fis ehw;WNkilapy; ,l Kbahik 
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ehw;WNkilf;Fg; nghUj;jkhd ,lj;ijj; njupTnra;Ak;NghJ ftdj;jpw; nfhs;sNtz;ba 
tplaq;fs; 
(1) ePu; Njq;fp epw;fhj rpwg;ghd ePu;tbg;G epyTjy; 
(2) ePu;g;ghrd trjpAs;s ,lkhapUj;jy;. 
(3) rkjiuahd epykhftpUj;jy;. 
(4) ePupy; %o;fhj ,lkhf ,Uj;jy;. 
(5) kz;zupg;Gf;F cl;glhj ,lkhftpUj;jy;. 
(6) ed;F #upaxsp gLk; ,lkhftpUj;jYk; #upaxsp fpilf;Fk; ,lKk;. 
(7) Nghf;Ftuj;J> ePu;trjp ,Uj;jy;. 
(8) gapu;r;nra;if epyj;jpw;F mz;ikapy; ,Uj;jy;. 
(9) Neha;> gPilj; jhf;fq;fSf;F cs;shfhj ,khapUj;jy; 
(10) Fwpj;j gapu; Vw;fdNt mq;F nra;if gd;dg;glhj ,lkhf ,Uj;jy;. 
(11) ehw;Wf;fSf;F mjpf Nfs;tpAs;s ,lkhapUj;jy;. 

 
 
ehw;WNkil jahupj;jy; gbKiwfs; 
(1) Kjypy; ehw;WNkilf;Fg; nghUj;jkhd ,lj;ij njupT nra;jy;. 
(2) mt;tplj;ij Jg;guT nra;J> mk;kz;id nfhj;jpg; Gul;Ljy;. 
(3) gpd; mtw;wpy; fhzg;gLk; fisfs;> fw;fs;> mbf;fl;ilfs; kw;wk; Vida fopTg; nghUl;fis 

mfw;Wjy;. 

(4) cupa ePsk; : mfyk; : cauk; vd;gtw;wpw;Nfhw;g (3m : 1m : 15cm) ehw;WNkilia mikj;jy;. 
(5) ehw;W Nkil Clff; fyit jahupj;jy; 

(6) Nky; kz; : $l;nlU/khl;nlU vd;gtw;iw 1 : 1  vDk; tpfpjj;jpy; fyj;jy; 
 
(7) jhau; nra;ag;gl;l Clff; fyitia ehw;WNkilapy; ,l;L nrg;gkhf;Fjy; Ntz;Lk;. 
(8) gpd; ehw;W Nkil njhw;WePf;fy; Kiwnahd;iw gad;gLj;jp ehw;W Nkilia njhw;W ePf;Fjy; / 

fpUkpaopj;jy; 
cjh:- vupj;jy;> nghypjPd; rl;lKiw> J}ghf;fy;> ,urhad Kiw 

 
(9) gpd; jahu;nra;ag;gl;l ehw;WNkilapy; tpj;Jf;fis rPuhf gug;gp mjd;kPJ %Lgilapl;L 

ehw;WNkil gpd;fd;fhzpg;G eltbf;iffis Nkw;nfhs;sjy; Ntz;Lk;. 
 

e h w ; W N k i l  m i k j ; j y ;  
 K j y p y ;  e h w ; W N k i l f ; F g ;  n g h j ; j k h d  , l j ; i j  n j u p T  n r a ; j y ;  
 m t ; t p l j ; j p Y s ; s  k z ; i z f ;  n f h j ; j p g ;  G u l ; L j y ;  
 m t w ; w p y ;  f h f z g ; g L k ;  f i s f s ; >  f o p T g ;  n g h U l ; f s ; >  f w ; f s ; >  m b f ; f l ; i l f s ;  v d ; g t w ; i w  m f w ; W j y ;  
 c u p a  e P s >  m f y k ; >  c a u k ;  v d g w ; w p w ; N f w ; g  e w ; W N k i l i a  m i k j ; j y ;  
 e h w ; W  N k i l  C l f f ;  f y i t  j a h u p j ; j y ;  
 m f ; f y i t i a  , l ; L  e h w ; W  N i k i l  n r g ; g k h f ; f s ;  
 g p d ; d u ;  e h w ; W N k i l  n j h w ; W  e P f ; f y ;  K i w n a h d ; i w  g p u N a h f p j ; j  e h w ; w n k i l i a  n j h w ; W e P f ; f y ;  
 t p j ; J f ; f i s  e h w ; w N k i l a p y ;  r P u h f  g u g ; G j y ;  
 g p d ; d u ;  % L g i l a p l ; L  g p d ;  f z ; f h z p g ; G  e l t b f ; i f f i s  N k w ; n f h s ; s j y ;  N t z ; L k ; .  

 

  mjd; cauk;>  

 cUttpay; gz;G>           ngsjpfg; g z ; G f s ;  

 Ntu;j;njhFjpapd; tpUj;jp  

 jha;j;jhtug; ,ay;Gfs; -  g p w g ; G u p i k a p a y ;  g z ; G f s  
 
 
ehw;WNkilapy; ,Ltjw;fhfg; ngwg;gLk; tpj;Jf;fspd; cwq;Fepiy kw;Wk; jifg;G epiy vd;gtw;wpw;F 
vjpu;tpisT nfhz;l jd;ik> ntg;gepiy> twl;rp Nghd;wd #oYf;F <LnfhLf;Fk; jd;ik 
 
ehw;WNkilfisg; gpd;tUkhW tifg;gLj;jyhk; 

1- tptrhaf; fhyepiy tyaq;fSf;F mika  
2- ehw;Wr;rhb tiffSf;F mika  
3- ehw;WNkil Clfj;Jf;F mika 
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ghj;jp tiffSf;fika 
1- cau;g; ghj;jp  
2- kl;lg; ghj;jp  
3- jho; ghj;jp 

 
tptrha fhyepiy tyaj;Jf;F mika 

1- <utyajJ;fF; cau; ghj;jp ehw;WNkilfSk;  
2- cyu; tyaj;Jf;F jho;ghj;jp ehw;W NkilfSk; 

 
ehw;WNkil mikg;gjw;fhf ntt;NtW ghj;jpu tiffs; gad;g;Lj;jg;gLk; 

1- fWg;Gg; nghypjPd; ciwfs;  
2- mYkpdpa jhs; ciwfs>;  
3- fljhrp ciwfs;  

4- ntWq; fpz;zq;fs; (Cups)  
5- rhbfs;>  
6- jlL;f;fs>;  

7- $l;Lr;rhbfs;  (Compots) 
 
ehw;WNkil Clfj;jpw;F mika 

1- neupNlhf;Nfh ehw;WNkil 
2- kzy; ehw;WNkil 
3- Nrw;W ehw;WNkil 
4- lnghf; ehw;WNkil 

 
 
ehw;W Nkilapd; tiffs; 

(01) ghj;jp ehw;WNkil 

(i) cau; ghj;jp ehw;WNkil 

(ii) jho; ghj;jp ehw;WNkil 

(iii) eLiff; Fop 
 

(02) rhb ehw;WNil 

(i) epue;ju rhb ehw;WNkil 
cjh: rPnke;J> sp> gpsh];bf;> gyif> mYkpdpak; vd;gtw;wpdhy; Md rhbfs; 

(ii) jw;fhypf rhb ehw;WNkil 
cjh: nghypjPd;> thiokly;> fljhrp> fKFkly;> %q;fpy;> njd;id 
cupkl;il>       rpul;il> rl;bfs;> Nahfl; Nfhg;ig vd;gtw;iw gad;gLj;Jk; rhbfs; 
 
 

(03) tpN~l ehw;WNkil 
 lnghf; ehw;WNkil    neupnlhf;nfh ehw;WNkil 

 ];nghQ; ehw;WNkil   kzy; ehw;WNkil 

 jl;L ehw;WNkil    Nrw;w ehw;WNkil    ,W ehw;WNkil 
 

cau; ehw;WNkil / cau; ghj;jp 
 

 tUlk; g+uhfTk; kiotPr;rp fpilf;fg;ngWk; <utyag; gpuNjrq;fSf;Fg; nghUj;jkhdJ. 

 mNdfkhf ngUk; Nghfj;jpy; mikg;gJ rpwe;jJ.  

 ,jdhy;  

 kiotPo;r;rp fhuzkhf ePu; Njq;fp epw;gijAk;> 

 mjdhy; Vw;gLk; ghjfkhd tpisTfisAk; jtpu;f;fyhk;. 
cjh: ehw;wOfy;> mbaOfy; 
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ehw;WNkil Clfk; 
mupj;njLf;fg;gl;l Nky;kz; xU gq;Fld;> cyu;e;j J}shf;fg;gl;l rhzk; my;yJ Nrjdg; gris 
xU gq;iff; fye;J ghj;jpf;fhd Clfk; jahupf;fg;gLk;. 
 
 
ehw;WNkilg; ghj;jpiaj; jahu;gLj;jy; 
 njupTnra;j ,lj;jpy; tpj;Jf;fis ehl;Ltjw;F 3 - 4 thuq;fSf;F Kd;du; fisfis mfw;wp> 

20 - 25cm    Moj;jpw;Fg; gz;gLj;jp mq;F fhzg;gLk; rpijtilahj nghUl;fs;> epyf;fPo;j; 

jz;Lfs;> fw;fs;> ruisf; Nghd;wd mfw;wg;gly; Ntz;Lk;.  

 fl;bfisj; J}shf;fp nkd;ikahf;f Ntz;Lk;.  

 Njitiag; nghWj;J ehw;WNkilf;fhd ghj;jptifiaj; njhpT nra;ayhk;.  
ehw;WNkilia tlf;Fj; njw;Fj; jpirahf mikg;gjd; %yk; KO ehSk; #upa xspiag; glr; 
nra;ayhk;. 
 
jho; ehw;WNkil / jho; ghj;jp 
 

 kiotPo;r;rp Fiwthd cyu;tyag; gpuNjrq;fSf;F nghUj;jkhdJ.  

 ,it kz;zpy; <uj;jd;ikia Ngdf;$bad. 

 jho; ghj;jpfs; mikf;Fk; NgHJ epy kl;lj;jpy; ghj;jp milahskplg;gLk;. 

 ,jd; NghJ 12cm – 15cm Moj;jpy; ghj;jpapDs; fhzg;gLk; kz; mfw;wg;gl;L> ghj;jpiar; Rw;wp 

tuk;G mikf;fg;gLk; / kz; mizf;fg;gLk;. 
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rhb ehw;WNkil 
 ehw;WNkil mikg;gjw;fhd nghUj;jkhd kz;> NghjpasT ,ltrjp ,y;yhjtplj;J Fiwe;jsthd 

ehw;W Njitg;gLk; gl;rj;jpy; MSif epge;jidapd; fPo; gapu; nra;tjw;F ,idg; gad;gLj;jyhk;. 
 mj;NjhL efu;Gw tPLfspYk; ,jidg; 

gad;gLj;jyhk;. 
 ,J ,U tifg;gLk; 

1)  epue;ju rhb ehw;wNkil 

 ,r;rhbfs; njhlu;e;Nju;r;rpahf gy 
jlitfSf;F gad;gLj;jyhk;. 

 ,r;rhbfspd; mbapy; Jthuq;fs; 
,lg;gl;bUf;Fk;. 
 

2)  jw;fhypf rhb ehw;WBkil 
xU Kiw kl;Lk; gad;gLj;jpa gpd; 
iftplg;gLk; rhbfshFk;. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
tpN~l ehw;WNkil tiffs; 
 

neupnlhf;Nfh ehw;WNkil / Jz;l ehw;WNkil 
 35cm ePsKk; 30cm mfyKk; 5cm cauKk; nfhz;l ryhifr; rl;lfk; xd;iw mikj;jy;. 

 mupj;njLf;fg;gl;l Nky; kz; : $l;nlU / khl;nlU (J}s;) vd;gtw;iw 1:1 vDk; rk mstpy; 
fyj;jy;. 

 jahu;nra;j mt;T+lfj;ij ePupl;L <uypg;ghf;fp (girahf;fp) rl;lfj;jpDs; ,l;L kl;lkhf;Fjy; 
Ntz;Lk;. 

 gpd;> ,f;fyitia 5cm x 5cm msTila Jz;lq;fshf ntl;bf; nfhs;sy;. 

 ,t;thW jahu;nra;ag;gl;l xt;nthU Jz;lj;jpd; eLtpYk; Jisapl;L (1/2 cm) tpj;Jf;fis eLjy;. 

 gpd; ehw;WNkilia %Lgilapl;L ePu; njspj;jy;. 
 gpd; %Lgilia mfw;wp ehw;whf tsu ,lkspj;jy;. 
 
 
 
 
 
 
 
 
 
 
ed;ikfs; 
 gpLq;fp eLk; NghJ kPs;tsu;r;rp tpiuTgLj;jg;gLk;. 

 Ntu; mWjy; eilngWtjpy;iy. 
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 tpUk;gpa ,lj;jpy; mikf;fyhk;. 

 tpUk;gpa ,lj;jpw;F nfhz;L nry;yyhk;. 

 tpj;Jf;fis rpf;fdkhfg; gad;gLj;jyhk;. 

 ghj;jp ehw;WNkilapy; tpijf;f Kbahj tpj;Jf;fisAk; elyhk;. 
cjh:- ghfy;> gPu;f;F> GNlhy;> G+rdp 

 
 
lnghf; ehw;W Nkil 
 tpUk;gpa ,lj;jpy; mikf;ff; $baJk; taYf;Fr; J}f;fpr; nry;yf;$baJkhf ehw;WNkilahFk;. 

 ney; ehw;Wf;fisg; ngwNt ,J gad;gLj;jg;ggLfpd;wJ. 
 
mikf;Fk; gb Kiwfs; 
 Kjypy; tpUk;gpa ,lj;ij njupT nra;jy;. 

xg;gkhd ve;jnthU jiuAk; nghUj;jkhdJ. 
 

 gpd;du; mjd; kPJ thio ,iy / nghypjPid tpupj;J mjd; kPJ ckp> $l;nlU vd;gtw;iw ,Ljy;. 

 gpd; ePupy; ed;F cw itj;j / Kis fl;ba ney; tpijfis 3 ney; tpijj; jbg;gpy; rPuhfg; 

gutp mjid gyifahy; mkj;Jjp> itj;jy;. 
 
 
 
 
 
 
 
 
 
kzy; ehw;WNkil 
 xl;Lf;fl;ilfisg; ngw;Wf; nfhs;tjw;fhf gad;gLj;jg;gLk; ehw;WNkilahFk;. 

cjh: kh> Midf;nfha;ah> fuhk;G> Nfhg;gp 
 

 1m mfyk;  3m ePsk; cauk;  30cm nfhz;L ehw;GwKk; fl;lg;gLk;. 

 mjDs; mupj;njLf;fg;gl;l kzy; ,lg;gLk;. 

 gpd; tpj;Jf;fis Fwpg;gpl;l ,ilntspfspy; el;b kzyhy; %btply; Ntz;Lk;. 

 tpj;J Kisj;J ,uz;L ,iyg;gUtj;ij mile;jTld; rhb ehw;wNkilf;F khw;wg;gLk;. 

 gpd; Fwpg;gpl;l epakj;ij mile;jTld; xl;L Ntiyf;Fg; gad;gLj;jg;gLk;. 
cjh: ngd;rpy; jbg;Gilajhf khWk; NghJ. 

 
 
 
 
 
 
 
 
 
 
 
 
flw;gQ;R (];nghQ;) ehw;WNkil 
 jput Clfg; gapu;r;nra;ifapd; NghJ (ePu;kaT+lfk;) ,J gad;gLj;jg;gLk;. 

 tpj;J Kisg;gjw;fhd <ug;gw;W fhzg;gLtjdhy; tpj;Jf;fs; tpiuthf Kisf;Fk;. 

 ,jw;F jbg;ghd 2cm x 2cm msTila ];nghQ; gad;gLj;jg;gLk;. 

 ,j;Jz;bd; eLNt tpj;Jf;fs; elg;gl;L jl;by; itj;J <ukhf;fg;gLk;. 
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 gpd; ehw;Wf;fs; ,U ,iyg;gUtj;ij mile;jTld; my;Ngl; Clff; fiury; jahupj;J jl;bDs; 
,lg;Lk;. 

 
 
 
 
 
 
 
 
ehw;Wj; jl;Lfs; 
 

 ,t;thwhd ehw;WNkilfs; jahu;gLj;jg;gl;l epiyapy; tpw;gid nra;ag;gLfpd;wJ. 

 ,jdhy; ,yFthf nfhs;td nra;tjD}lhf rpwe;j ehw;W cw;gj;jpiag; Ngz KbAk;. 

 ,jid kPz;Lk; kPz;Lk; gad;gLj;jpf; nfhs;sTk; KbAk;. 

 ,e;ehw;Wj; jl;bDs; njhw;wePf;fk; nra;ag;gl; lJk;Gr; Nrhw;wpid Clff; fyitahf ,lg;gLk;. 

 Clfj;ij ,lKd; xt;nthU Fopf;Fs;Sk; FWf;fhf E}y; ,lg;gLk;. 
fhuzk;: ehw;wf;fis ,yFthf gpupj;njLf;f. 

 my;Ngl; fiuriy Nghriz ClfkhfTk; gad;gLj;jyhk;. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

,W ehw;WNkil (Compact) 

 210cm ePsKk; 30cm mfyKk; nfhz;l fWg;G nghypjPd; epyj;jpy; tpupf;fg;gLk;. 

 mjd; kPJ <ukhf;fg;gl;l Clff; fyitia ,Ljy;. 

 gpd; nghypjPid RUl;b cUisahf;fp mjd; ,U Gwq;fspYk; fl;Ljy;. 

 gpd; jahu;gLj;jg;gl;l mikg;ig epiyf;fj;jhf itj;J tpj;Jf;fs; elg;gLk;. 
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ehw;WNkil njhw;W ePf;fk; / fpUkpaopj;jy; 
ehw;WNkliapy; Fwpj;j Mok; tiuAs;s kz;gilapDs; fhzg;gLk; jPq;F tpistpf;ff;$ba 
Ez;zq;fpfis mopf;Fk; nraw;ghlhFk;. 
 
,jd; %yk; 
 Neha; tpistpf;Fk; mq;fpfis mopf;fyhk;. 
 Neha;j; njhw;Wf;fis jLf;fyhk;. 

cjh: mbaOfy;> NtuOfy;> gq;fR thly; 
 

ehw;WNkil njhw;W ePf;fy; Kiwfs; 
1) ehw;WNkilfis vupj;jy  
2) #upa xspiag; gad;gLj;jpj; njhw;WePf;fy; (mjpf #upa ntg;gj;Jf;F cl;gLjj;y) 
3) ,urhadj; njhw;WePf;fy; (ehw;WNkilfF;g; gqf;R ehrpdp gpuNahfpj;J njhw;Wjy;) 
4) J}kkhf;fy; (ehw;WNkilfF;j; J}k%l;ly) 
5) ntg;gNkw;y; 
6) nfhjpePuhtpg; gpuNahfk; 
7) nfhjpePu; ,Ljy; 
 

vupj;jy; Kiw 

 ehw;W Nilf;F jP itj;jyhFk;. 
 
Nkw;nfhs;Sk;  gbKiwfs; 
 Kjypy; ehw;WNkil ed;F <ukhf;fg;gly; Ntz;Lk; 
 NjitNaw;gbd; ehw;WNkilapd; eLNt Kl;il / cUisf;fpoq;if 10-15cm Moj;jpy; 

Gijj;jy; 
 

 itf;Nfhy;> ckp vd;gtw;iw gilahf ,Ljy; 
 gpd; fhw;W tPRk; jpirf;F vjpu;j;jpirapy; jPitj;jy;. 

fhuzk;: tpiuthf vuptij jLj;jy; 
 
 
 
 
 
 
 
 
 
 
 
 

 
#upa xspiag; gad;gLj;jpj; njhw;WePf;fy; 

 ,jw;fhf nghypjPd; rl;l Kiw gad;gLj;jg;gLk;. 
 ,jid #oy; Neakhd Kiw vdTk; miog;gu;. 
 #upa xsp ed;F fpilf;ff; $ba ,lq;fspy; ehw;WNkil fpUkpaopj;jYf;F ,k;Kiw 

nghUj;jkhdJ. 
cjh:   cyu;tyag; gpuNjrk; - rpWNghfk; 

 
gbKiw 
 Kjypy; ehw;W Nkilf;F ePUw;wp 

<uypg;ghf;Fjy; 
,jdhy; #upa ntg;gj;ij cwpQ;rp kz;zpd; 
Mokhd gil tiu ntg;gj;ijf; flj;j 
cjTk;. 
 

 gpd;> ehw;WNkilia epwkw;w nghyjPdhy; 
%Ljy;. 
 ,t;thW 4 – 6 thuq;fSf;F mt;thNw tpLjy;. 
 ,jdhy; ntg;gk; ehw;WNkilapDs; Njf;fp itj;jpUf;fg;gLk;. 
 ,t;ntg;gj;jpdhy; Ez;zq;fpfs; moptilAk;. 
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,urhadj; njhw;WePf;fy; 
 ,jw;fhf mjpfstpy; gq;fR ehrpdpfsNs gad;gLj;jg;gLfpd;wd. 

cjh: me;jpnfhy;> ilj;Njd; M45> kq;Nfhnrg; 
 

J}kkhf;fy;  
 ,jw;fhf gpd;tUk; ,urhadg; gjhu;j;jq;fis gad;gLj;jp ehw;Nkil njhw;WePf;fg;gLk;. 

cjh: nkijapy; GNuhikw;W> Nghky;bifl;> nry; DD > fhgd; ehw;FNshiul; 
 

 
ntg;gNkw;wy; 

 ,jw;fhf tptrhapfs; ehw;WNkilapd; Nky; jfuk; xd;wpid itj;J mjd; kPJ jP %l;Lthu;fs;. 
 

ePuhtp gupfupg;G 
 ePupid ed;F nfhjpf;fr; nra;J mjid rpW FohapD}lhf ehw;WNkilf;F mDg;gg;gLk;. 
 mjd; %yk; ntspNaw;wg;gLk; nfhjp ePuhtp %yk; ehw;WNkil fpUkpaspf;fg;gLk;. 

 
 

ehw;WNkilg; guhkupg;G 
 ,jid ehw;W Nkil gpd;fz;fhdpg;G eltbf;if vdTk; miog;gu;. 
 tpj;Jf;fis ehw;wNkilapy; tpijj;jJ njhlf;fk; MNuhf;fpakhd ehw;Wf;fisg; ngWk; tiuf;Fk; 

Nkw;nfhs;sg;gLk; vy;yh eltbf;iffisAk; ehw;W Nkil gpd;fz;fhdpg;g ebtbf;if vd 
miof;fg;gLk;. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

fz;fhdpg;G / guhkupg;G eltbf;iffshthd 

1) %LgilapLjy; 
 ,jw;fhf itf;Nfhy;> fha;e;j rUF> fpLF vd;gd ehw;WNkilapd; kPJ ,lg;gLk;. 

 
2) ePu;g;ghrdk; nra;jy; 

 J}ty; Kiwapy; ePiuj; njspj;jy;/gdpg;Gfhu; tbtpy; njspj;jy;> G+thsp %yk; njspj;jy; 

 ,jw;fhf J}a ePiug; gad;gLj;jy; Ntz;Lk;. 

 ,jd; NghJ ePu; Njq;fp epw;fhjthW ePu;g;ghrdk; nra;jy; Ntz;Lk;. 
 

3) ePu;tbg;G Nkw;nfhs;Sjy;. 
 mbaOfy;> NtuOfy;> gq;fR thly; Nghd;w Neha;fs; Vw;gLtijj; jLf;f ,k;Kiw 

gpd;gw;wg;gLk;. 
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4) grisaply;  
 ,urhadg; grisia ePu;g;ghrdj;Jld; ,Ljy; ed;W 

 ehw;Wf;fspd; Jupj tsu;r;rpiag; NGd ,J cjTk;. 

cjh: N,P nfhz;l fyit tskhf;fp 

 
5) epoy; toq;Fjy;. 

 NjitNaw;gLK; NghJ epoy; toq;Ftjw;F jw;fhypf ghJfhg;gpfs; gad;gLj;jg;gLk;. 

 ,jw;fhf rhf;F> njd;idNahiy> fpsprpupbah jb vd;gtw;iw gad;gLj;jp mikf;fyhk;. 

 ,t;tikg;G epy kl;lj;jpypUe;J 15cm cauj;jpy; mikj;jy; rpwe;jJ. 
 

6) gPilf; fl;Lg;ghL 
 ,jw;fhf njhlu;r;rpahd fz;fhzpg;G mtrpak;. 

 nghJthf ehw;wf;fSf;F ,iyAz;Zk; kapu;nfhl;b> ntz;<> jpupg;]; NGhd;wtw;why; mjpfsT 
jhf;fk; Vw;gLk;. 
 

7) fisf;fl;Lg;ghL 
 Rw;Wg;Gwr; #oiy fisfspd;wpg; guhkupj;jy; Ntz;Lk;. 

 mj;NjhL fsfis ifapdhy; gpLq;fp mfw;wjy; rpwg;ghdJ. 
 

8) ehw;Wf;fis td;ikg;gLj;jy; 
 ehw;W NkilapYs;s ehw;Wf;ffis taypYs;s #oiy rfpj;J tsuf;$bathW 

gof;fg;gLj;jNy ehw;W td;ikg;gGLj;jy; vdg;gLk;. 

 ePiu ,Lk; jlitfspd; vz;zpf;ifiaf; Fiwj;jy;. 
 
,jid Nkw;nfhs;Sk; tpjk; 
 ehw;Wf;fis gpLq;fp eLtjw;F 10 – 12 ehl;fSf;F Kd;du; td;ikg;gLj;jy; Muk;gpf;fg;gLk;. 

 Kjypy; ehnshd;wpw;F xU jilt tPjk; ePiug; gha;Rjy;. 

 gpd; rpy ehl;fspy; gha;r;rg;gLk; ePupdsit gbg;gbahff; Fiw;jy;. 

 gpd; #upa xspia gbg;gbahf mjpfupj;jy;. 
 

,t;thW jahu;gLj;jg;gl;l / gof;fg;gL;jg;gl;l ehw;wf;fis taypy; epue;jukhf gpLq;fp elyhk;. 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

www.lkedu.lk

www.lkedu.lk



Bio Systems Technology - 08 – G.C.E (A-Level)                     

- 13 - 
 

M.N.MUHAMMAD SUFIYAN -(SLTS) 

NDinTech Agri & Sci (VNCoEdu) 

B.A (SEU of SL) 

PGDE (OUSL)                     H.P 0776259116 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

www.lkedu.lk

www.lkedu.lk



Bio Systems Technology - 08 – G.C.E (A-Level)                     

- 14 - 
 

M.N.MUHAMMAD SUFIYAN -(SLTS) 

NDinTech Agri & Sci (VNCoEdu) 

B.A (SEU of SL) 

PGDE (OUSL)                     H.P 0776259116 

,ioa tsu;g;G / Jupj gjpa Kiw ,dg;ngUf;fk; 

 “jhtunkhd;wpd; ahNjDk; capUs;s gFjpia (cjhuzk; : kfue;j kzp> ,iyj;Jz;L ( ,iy 
euk;G cs;s)> mUk;G> tpj;J> kfue;jf; $L) fpUkpaopf;fgg;l;l epge;jidfspd; fPo; nrawi;fahd 

eLif Clfnkhd;wpy; MSik #oy; epiyfspd; fPo; tsu;j;J ehw;Wf;fisg; ngwy ;” 

 
,ioa tsu;g;Gr; nrad;Kiwf;fhfg; gad;gLj;jg;gLk; Nfhl;ghL 
capUs;s xt;nthU fyj;Jf;Fk;> tpUj;jpaile;J> tpaj;jkile;J xU KOj;jhtukhf tsUk; 

jpwd; cz;L mjhtJ fyg;gpwg;ghff; Mw;wy; (Cellular totipotency) cz;L.  

 Ntwhf;fg;gl;l Xu; ,ioaj;ij / ,ioag;gFia nraw;ifahf cUthf;fg;gl;l epge;jidfspd; 
fPo; Njitahd Nghriziaf; nfhz;l Clfnkhd;wpy; tsuj;J mjpypUe;J KOikahd 
jhtuj;ij ngWk; KiwNa ,ioatsu;g;G vdg;gLfpd;wJ. 

 Ntwhf;fg;gl;l ,ioak; / ,ioaj;jpd; ghfj;ij nraw;if epiyikfis toq;fp 
fpUkpaopf;fg;gl;l Nghriz Clfnkhd;wpy; tsur; nra;J Gjpa jhtuq;fis ngw;Wf; nfhs;Sk; 
Xu; nraw;ghL ,ioatsu;g;G vdg;gLfpd;wJ. 

 ,jw;fhf jhtuq;fspd; gpd;tUk; ghfq;fs; ad;gLj;jg;gLfpd;wd. 
fyq;fs; - kfue;jkzp 
,ioaq;fs; - gpupapioak;> ,iyj;Jz;lq;fs; (euk;Gld; $ba)> mUk;Gfs; 
ghfq;fs;; - tpj;Jf;fs;> kfe;jf; $Lfs; 
gpw gFjpfs; - KjYU> Kisak;> %Lgil 
 

 ,ioa tsu;g;gpd; mbg;gil jj;Jtk; 
vy;yh capUs;s fyj;jpw;Fk; gpupifaile;J> tpaj;jkile;J G+uzkhd jhtuj;ij cUthf;Fk; 
Mw;wYz;L.  
 

 ,jid fyg;gpwg;ghf;f mOj;jk; (Cellular totipotency) vdg;gLk;. 

 ,ioatsug;gpw;nfd ngUk;ghYk; gpupapioaq;fNs gad;gLj;jgLfpd;dwd. 

 ,tw;wpy; Ntu; cr;rpAk; jz;L cr;rpANk kpfTk; tpidj;jpwdhd gFjpfshFk.; 

 eLj;ju mstpw;F Kjpu;r;rpaile;j jhtug; gFjpfNs cj;jk kl;lj;ij  fyg;gpwg;ghf;f 
mOj;jj;ijf; nfhz;bUf;Fk;.  
 

 ,ioa tsu;g;gpw;F gpd;tUk; epge;idfs; g+u;j;jp nra;ag;gl;bUj;jy; Ntz;Lk;. 
1) ,ioak; jha;j;;jhtuj;jpypUe;J NtwhfpapUj;jy; Ntz;Lk;. 
2) ,ioak; kPz;Lk; gpwg;ghf;fkiltjw;Fj; Njitahd ngsjpf> clw;nwhopypay>; ,urhadf; 

fhuzpfs; G+uzg;gLj;jg;gg;gl;bUj;jy; Ntz;Lk;. 

3) maw; #oy; / Rw;Wg;gwr; #oy; Ez;zq;fpfs; mw;wjhf ,Uf;f Ntz;Lk;. 
 
 
,ioa tsu;g;gpd; gbKiwfs;  
,ioa tsu;g;gpw;fhf Ma;T$lj;jpd; gpujhhd gFjpfs; 

1- Rj;jpfupj;jy; miw (Washing room)  

2- tsu;gG; Clf / Nghriz  Clfj; jahupgG; miw (Media preparation room)  

3- ,ioa tsu;gG; Clfj;jpDs; ,ioag; gFjpiag; GFj;Jk; miw (Transfer room)  

4- tsu;gG; miw (Incubation room) 
 

(1) Rj;jkhf;Fk; miw (Washing room) 
 ,ioa tsu;g;Gf;fhfg; gad;gLj;jg;gLk; jhtug;gFjpfs; (Explant) jahu; nra;ag;glTk;> 

,ioatsu;g;G cgfuzq;fs; Rj;jk; nra;ag;glTk; cUthf;fg;gl;l mikg;ghFk;. 

 ,q;F fhzg;gLk; ghfq;fshtd. 
1- fOT njhl;bAk; ePu; trjpAk;  
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2- ghj;jpuq;fs; kw;Wk; Vida cgfuzq;fisf; fsQ;rpagg;Lj;Jtjw;fhd Ve;jhdq;fs; / 

,whf;iffs; (Racks) 
3- Ez;Zapu; nfhs;sp jputk;> gq;fRehrpdp 

4- fha;r;rp tbj;j ePiu ,l;L itg;gjw;fhd nfhs;fyd; (Container) 
5- fz;dzhb cgfuzq;fis cyu;j;Jtw;fhd cyu;j;;Jk; mLg;G (mKf;ftLfyd;)  
6- fz;zhbg; ghj;jpuq;fisf; fsQ;rpag;gLj;Jtjw;fhd fgpndw;Wk;. 

 
 
 
 
 
 
 
 
 
 
 

(2) tsu;g;G+lfj; jahupg;G miw (Media Preparation room) 
 ,jDs; tsu;g;g+lfq;fis jahupg;gjw;fhd Nghriz Clfk; jahu; nra;ag;gLk;. 

 ,jDs; gpd;tUtd fhzg;gLk;. 
1- Nghriz Clfk; jahupg;gjw;fhd trjpAk; gjhu;j;jq;fis 

Nrkpj;J itg;gjw;fhd trjpAk;. 
2- ,yj;jpudpay; juhR 
3- FspNuw;wp 

4- kpd;dLg;Gk; fyf;fpAk; (Hot plate with magnetic stirrer) 

5- pH khdp 

6- mLff;tLfyd; (Autoclave) 

7- fha;r;rp tbj;j ePu; jahupf;Fk; cgfuzj; njhFjp (Distilled 

water Unit) 
8- ,urhadg; gjhu;j;;jq;fSk>; fz;zhbg; nghUl;fSk; 

 

(3) ,ioaq;fis tsu;g;G+lfj;jpDs; GFj;Jk; miw     (Transfer room) 
 ,jDs; gpd;tUk; nraw;ghLfs; Nkw;nfhs;sg;gLk;. 

1- ,ioaq;fis Nghjpastpy; ntl;bf;nfhs;sjy;. 
2- ntl;lg;gl;l ,ioaq;fis Clfj;jpDs; ,Ljy;. 

 

 NkYk; Rj;jkhd fhw;iw tPrf;$ba Kiwapy; mUtpf;Nfhl;L gha;r;ry; fgpdw;W (Laminar 
Flow) gad;gLj;jg;gLk;. 

 ,jd; %yk; maw; #oypYs;s tsp Rj;jkhf;fg;gl;L kPz;Lk; #oypy; tpLtpf;fg;gLk;. 
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 ,e;j cgfuzj;jpy; tspiar; Rj;jkhf;ff; $ba Ez;tbfl;bfs; fhzg;gLk;. 

 ,jd; %yk;; Rjj;khd tsp ntspg;Gwkhf mKf;fj;Jld; gk;gg;gLk;.  

 ,jdhy; maw;#oypy; Ez;zq;fpfs; mw;w #oy; cUthFk.; 
 

(4) milfhg;G miw (incubation room) 
 ,jDs; tsu;r;rpailAk; / ngUf;fkilAk; FLitfs; Ve;jdqq;fspy; 

itf;fg;gl;BUf;Fk;. 

 mj;NjhL jput Clf fyf;fp> xsp toq;Ftjw;fhd kpd;Fkpo;> ntg;gf; 
fl;Lg;ghl;L cgfuzk; vd;gdTk; itf;fg;gLk;. 

 ,t;tiwapDs; xsp> ntg;gepiy> <ug;gjd; vd;gd MSif nra;ag;gLk;. 
 

(5) mtjhdpf;Fk; miw 
 tsu;g;giwapDs; mbf;fb nry;tjdhy; Neha;f;fhuzpfs; cl;Gfyhk;. 

 ,jdhy; Vw;gLk; ghjpg;igf; Fiwg;gjw;F tsu;g;G miwapd; ntspNa ,Ue;J ghu;f;fj;jf;fjhf 
mikf;fg;gl;l Xu; mikg;ghFk;. 

 ,J fz;zhbapdhy; Mf;fg;gl;bUf;Fk;. 
 

,ioa tsu;g;G Ma;T $lj;jpd; khjpupg; glk; 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
tsu;g;giwapy; fhzg;gl Ntz;ba rpwg;gpay;Gfs; 
(1) ntg;gepiy 

 ,jDs; 220C – 280C ntg;gepiy Ngzg;gLk;. 

 ,jw;fhf tsp gjdkhf;fp gad;gLj;jg;gLk;. 
 

(2) xsp 

 ehs; xd;Wf;F 16 kzpj;jpahyaq;fs; xsp toq;fg;gLk; (750 – 1000 Lux) 

 xsp toq;fg;gLk; fhy msT Neuk; fzpr;rp %yk; fl;Lg;gLj;jg;gLk;. 

 ,jw;fhf ntz;zpw GNshnshspu;T tpsf;Ffs; %yk; xsp Cl;lg;gLk;. 
 

(3) Rj;jkhd tspAk; <ug;gjDk; 

 <ug;gjd; 60 – 70% f;Fs; fhzg;gly; Ntz;Lk;. 

 <ug;gjd; mjpfupf;Fk; NghJ Ez;zq;fpfspd; tsu;r;rp> ngUf;fk; vd;gd mjpfupf;Fk;. 

 <ug;gjd; FiwtilAk; NghJ Nghriz Clfj;jpYs;s ePu; Mtpahfp Clfk; cyu;j;jg;gLk;. 
 

(4) pH ngWkhdk;. 

 ,jDs; 5.6 – 6.7 tiu pH fhzg;gLjy; Ntz;Lk;. 
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,ioa tsu;g;G Nghriz Clfj;jpy; mlq;fpAs;s gjhu;j;jq;fs; 
(1) mNrjdg; Nghrizg; gjhu;j;jq;fs; (mj;jpahtrpa %yfq;fs;);  
(2) fhgd; kw;Wk; rf;jp %yq;fs;  
(3) Nrjdg; gjhu;j;jq;fs;  
(4) tsu;r;rpr; rPuhf;fpfs;  

(5) nry;yhf;fpfs; / fl;bahf;fpfs;  
(6) gpw Nru;khdq;fs; 
 

 
mNrjdg; Nghrizg; gjhu;j;jq;fs; (mj;jpahtrpa %yfq;fs;) 
 jhtu tsu;rpf;F mj;jpahtrpakhd kh%yfq;fSk;> Ez; %yfq;fSk; fpilf;fg;ngWk;. 

 
fhgd; kw;Wk; rf;jp %yq;fs;  
 fhgd; kw;Wk; rf;jp toq;Fk; %yk; Rf;FNuhR MFk.; 

 ,jw;Fg; gjpyhf FSf;NfhirAk; gad;gLj;jyhk;. 
 
Nrjdg; gjhu;j;jq;fs;  
 Nrjd iejurd; mtrpakhd Clfj;jpw;F mkpNdhtkpyk; Nru;f;fg;gl Ntz;Lk;.  

cjh:- fyitahf Nfrpd; IjNuhiyNdw;W (Casein hydrolynate)   

frkpNdhtkpyk; (Casamino acid) 

 rpy re;jug;;gq;fspy; Njitf;Nfw;g tpNrl tif mkpNdhtkpyq;fs; Nruf;;fg;gl Ntz;Lk;. 

cjh:- Mu;[dpd; (arginine) 

FSw;wkpd; (glutamine) 

m];gu[Pd; (asparagine) 

 mj;jpatrpa mkpNdhtkpyq;fshtd. 
cjh:- mRf;Nfhgpf;fkpyk;> raNdhNfhghykpd;> gpupnlhf;rpd; IjNuhFNshiul;L>   

jakpd; IjNuhFNshiul 
 
tsu;r;rpr; rPuhf;fpfs; 
 jhtuq;fspy; fyg;gpupT> fytpaj;jk; Mfpatw;Wf;F tsu;r;rpr; rPuhf;fpfs; mtrpakhFk;.  

 xl;rpd; (auxin) > irw;Nwhifdpd; (cytokinine) Mfpad kpf mjpfstpYk; (1:1)  

 [pguypf;fkpyk; (gibberelic acid) kpfTk; mupjhfTk; gad;gLj;jg;gLk;. 
  

nry;yhf;fpfs; / fl;bahf;fpfs;  
 tsug;g++lf nry;yhf;fpahf Vfhu; (Agar) mjpfstpy; gad;gLj;jg;gLk;. 

 flw;Gw;fspd; (rptg;G my;fhf;fs;) gpupj;njLg;gpypUe;J Vfhu; jahupf;fg;gLk;.  

 ,jd; %yk; Nghriz toq;fg;glhJ.  

 Clfkl jpz;k epiyf;F (Fiwjpz;kk;)  khw;wkilAk;. 

 VfhUf;Fg; gjpyhf fpj;Js;kh (jpg;gpypg; gid kh)> n[y;uapl; Mfpatw;iwAk; gad;gLj;jyhk.; 
 
gpw Nru;khdq;fs; 
 tsu;g;G+lfj; jahupg;gpd; NghJ rpy Nru;itfisr; Nru;g;gjd; %yk; fytsu;r;;rpia tpiuTgLj;jyhk;. 

1) ,sePu; 

 me;J}upak>; Xu;f;fpl;L Mfpatw;wpd; ,ioa tsugGf;F ,sePu; gad;gLj;jg;gLk;. 

 ,J ,dq;fhzg;glhj tsu;r;rpf; fhuzpahfr; nraw;gLk;. 
 

2) thiog;gor;rhW 
3) kJtg;gpupj;njLg;G 
4) Nkhy;w; gpupj;njLg;G 
5) cUisf;fpoq;Fg; gpupj;njLg;G 

6) capu;g;gpj;j fup (activted carbon) 

tpNrlkhf Ntu; tsu;r;rp eilngWk; N;ghJ Ntu;tpliy J}z;lyhk;. 
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 fhgd; kw;Wk; rf;jp Kjy;fs; - ,ioaj;jpd; tsu;r;rpf;Fj; Njitahd rf;jpia toq;Fjy;.  
 Nrjdg;nghUs; - ,ioa tsu;r;rpf;F  
 tsu;r;rpr; rPuhf;fpfs; - fyg;gpupiff;Fk; fy tpaj;jj;Jf;Fk;  

 nry;yhf;fp (gel) - Clfk; fl;bgLtjw;F  

 NtW Nru;khdg; nghUs;fs; - fy tsu;r;rpiaj; Jupjg;gLjJ;tjw;F. 
 
gy;NtW ,ioatsu;g;G Clfq;fs; 
 gad;ghl;bd; mbg;gilapy; Nghriz Clfk; jpz;kk;> miuj;jpz;kk;> jputk; Mfpa epiyfspy; 

gad;gLj;jg;gLk;. 
 xt;nthU ,ioa tif> jhtu ,dk; Mfpatw;Wf;fikaTk; tsug;g++lff; fl;likg;G NtWgLk; 

 

(1) MS Clfk; (Kuhrpf; + ];$f;) – (Muraishige and Skoog) 1962 

(2) LS Clfk; (Lismaier and Skoog) 
,t;tpU Clfq;fNs mjpfstpy; gad;gLj;jg;gLfpd;wd.  
 

(3) B5 Clfk; :- fyj;njhq;fs;> Njhw;wbg;G tsu;g;G  

(4) N6 Clfk;  
jhdpag; gapu;fspd; kfue;j tsu;g;G  
Vida ,ioa tsu;g;G 
 

(5) MC Cown Clfk; - cr;rp mUk;G tsu;r;rp 
(6) Nitsch Clfk; 

kfue;jkzp tsu;g;G 
xUkba jhtu cUthf;fk; 
 

(7) Ahte Clfk; - fy tsu;g;G 
 

MS Clfk; (Kuhrpf; + ];$f;) – (Muraishige and Skoog) 

 kh Nghriz cg;Gf; fiuriy ifapUg;G fiuryhf / jha;f;fiuryhf jahu; nra;jy;. 

 150g mNhdpak iej;jpNuw;iw 1l ePupy; fiuj;J ngwg;gLk; ifapUg;G giurypy; 10ml I 1l MS 
Clfk; jahupf;f gad;gLj;jg;gLk;. 

 ,t;thW jahupf;fg;gl;l fiuriy gad;gLj;Jk; tiuf;Fk; FspNuw;wpapy; 40C ,y; Nrkpj;jy; 

Ntz;Lk;. 

 Kjypy; jahupj;j ifapUg;G fiurypy; Njitahd msit vLj;J 500ml fha;r;R tbj;j ePiuf; 

nfhz;l 1l nfhs;ssT cs;s ghj;jpuj;jpy; ,l;Lf;fiuj;J 950ml tiu mjpfupf;f Ntz;Lk;. 

 gpd;du; pH (4.8 – 6) I rPu; nra;jy; Ntz;Lk;. 

 pH I rPu;nra;tjw;fhf IjNuh FNshupf;fkpyk; (HCl) nghl;lhrpak; Ijnuhl;irl;L (KOH) 
Nru;f;fyhk;. 

 ,t;thW jahu; nra;ag;gl;l fiuriy fha;r;R tbbj;j ePu; Nru;j;J 1000ml Mf fdtsT 
mjpfupf;fg;gLk;. 
 

 ,t;t+lfj;ij jbg;ghf;f (fl;bahf;f) 8g Vfhu; Nru;f;fg;gl;L ntg;ghf;fg;gLk;. 

 jahupf;fg;gl;l Clfj;ij tsu;g;Gr;rhbapy;; ,l;L mKf;ftLfydpypl;L fpUkpaspf;fg;gLk;. 
 gpd;du;> Fspuhd ,lj;jpy; itj;J gad;gLj;jg;gLk;. 
 ,t;thW jahu;gLj;jg;gl;l Clfj;ij J}s; tbtpy; nfhs;tdT nrda;ayhk;. 

 

MS Clfj;jpy; gpd;tUk; gjhu;j;jq;fs; Nru;f;fg;gLk;. 
1- FSf;NfhR – rf;jp Kjyhf 
2- fdpg;nghUs; - Nghrizia toq;Fjy; 

3- Vfhu; - fl;bahf;Fjy; / n[yw;wpdhf;Fjy; 
4- XNkhdfs; - ,ioaUg;gpupitAk;> %LgiliaAk; cUthf;fy; 
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,ioatsu;g;gpy; fpUkpaopj;jy; 
,jd; NghJ gpd;tUtd fpUkpaopj;jy; nraw;gl;bw;F cl;gLj;jg;gLk;. 
cjh:- Clfk;> gjhu;j;jq;fs;> cgfuzq;fs; 
 

 vf;]; gpshd;w; (explant) - gad;gLj;Jk; jhtug;gFjp 

 cgfuzq;fSk; fz;zhbahyhd nghUl;fSk; 

 NghrizA+lfk; 

 mUtpf;Nfhl;Lg; ghar;;rw; fgpdw;W 

 ,ioa tsu;g;G miw  

 ,ioa tsu;g;ig Nkw;nfhs;gtupd; iffs;  

 ,ioa tsu;g;G %yk; ngwg;gl;l ehw;Wf;fis ehl;Lk; Clfk; 
 
fpUkpaopg;gjw;F ,uz;L Kiwfs; gad;gLj;jg;gLk;. 
1. ,urhad Kiw (Chemical Sterilization)  

2. ngsjpf Kiw (Physical     Sterilization) 
 
,urhad fpUkpaopj;jy;  

 ntspw;We;J}s; - Ma;Tf;$lf; fpUkpaopj;jYf;Fg; gad;gLj;jg;gLk;.  
 
ngsjpff; fpUkpaopj;jy; - <u ntg;g Kiwf; fpUkpaopj;jy; (Wet air sterilization)  

 tsu;g;G Clff; fpUkpaopj;jYf;fhf gad;gLj;jg;gLk; 

 ,jw;fhf mKf;f mLg;G (Pressure Cooker) my;yJ mKf;ftLfyd; (Autoclave) gad;gLj;jg;gLk;.  

 
 

,urhad Kiw (Chemical Sterilization)  
 jhtu ,ioaq;fs; kw;Wk; ,ioa tsu;g;ig Nkw;nfhs;gtupd; iffs; Mfpatw;iwr; Rj;jk; nra;a 

,e;j Kiw gad;gLjj;gg;Lk;.  

 ,jw;nfd ,uz;L; tifg;gl;l ,urhadq;fs; gad;gLj;jyhk;. 
1) ntspw;Wk; J}s; -  
2) njhw;w ePf;fpfSk; mw;fNfhy; fiury; 

,it MaT;$lj;ij fpUkpopf;fg;gg; gad;gLj;jg;gLk; mUtpf;Nfhl;Lg; gha;r;ry; fgpdw;W> 
,ioatsu;g;ig Nkw;nfhs;gtupf; iffs;> Mfpatw;iw fpUkpaopf;fTk;  gad;gLj;jg;gLk;. 
cjh:- rtN;yhd; 

 
fpUkpaopg;Gf;fSf;Fg; gad;gLj;jg;gLk; fpUkpnfhy;ypfSk; gupfupg;G Nkw;nfhs;sgg;l Ntz;ba fhy 
msTk; 
 
 
 
 
 
 
 
 
 
 

ngsjpf Kiw (Physical     Sterilization) 
 ,k;Kiw %yk; gpd;tUd fpUkpaopf;fg;gLk;. 

1. Nghriz Clfk;  
2. cgfuzqf;s;  
3. fz;zhbg; ghj;jpuq;fs; 
4. ehw;Wf;fis eLk; Clfk; 

 

 ngsjPf Kiwf; fpUkpopj;jy; 3 Kiwfspy; Nkw;nfhs;sg;gLfpd;wJ. 
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1) <uepiy thAf; fpUkpaopj;jy ; (wet air sterilization) 

 eLif Clfq;fis njhw;WePf;Ftjw;f / fpUkpopg;gjw;F ,k;Kiw gad;gLj;jg;gLk;. 

 ,jw;fhf mKf;ftLfyd; / mKf;ftLg;G (Auto clave) gad;gLj;jg;gLk;. 
 

2) cyu;epiy thAf; fpUkpaopj;jy;; (Dry air sterilization) 

 ,ioa tsug;;Gf;nfdg; gad;gLj;jg;gLk; rhtzk>; ntl;br; Nrhjpf;Fk; fj;jp> fz;zhbg; 
ghj;jpuq;fs; Mfpad fpUkpaopf;fg;gLk;. 

 ,t;Tgfuzq;fs; 1500 - 200 C ntgg;epiy nfhz;l kpd;dLg;gpy; 30 - 60 epkplq;fs; 
ntg;gNkw;wg;gLk;. 

 

3) tbfl;bapD}lhff; fpUkpaopj;jy; (Filter sterilization) 

 ntg;gj;Jf;F czu;jpwDila ,urhadg; gjhu;j;jq;fs; (XNkhd;fSk;> tpw;wkpd; C) 

tpw;wkpd; tiffSk; nkd;rt;T tbfl;bapDlhf (Membrane fiters)  mDg;gg;gl;L 
fpUkpaopf;fg;gLk; KiwhFk;. 

 
 
Nghriz Clfj;ijf; fpUkpaopj;jy; 
 ,jw;nfd <untg;g Kiwapd; fPo; mKf;ftLfyd; (Autoclave)  gad;gLj;jg;gLk;. 

 jahupf;fg;gl;l Nghriz Clff; fiuriy mjw;Fupa tsu;g;Gg; ghj;jpuj;jpy; tsp ,Wf;fkhf %b 
mKf;ftLfydpy; ,l;Lf; fpUkpaopf;fg;gLk.;  

 ,q;F mKf;ftLfydpy; gpd;tUk; epge;jidfs; fhzg;gl Ntz;Lk;. 

ntgg;epiy - 1210C  

mKff;k;  - 1'06kg cm2  
fhyk;   - 15 - 20 epkplk; 

 ,q;F mKff;tLfydpy; mKf;fk; mjpfupg;gjdhy;> ePu; Mtpahfp cUthFk; <uypg;ghd ntg;gk; 
fhuzkhfg; gjhu;j;jq;fSk; cgfuzq;fSk; fpUkpaopf;fg;gLk;. 

 
fz;zhbahyhd cgfuzq;fisAk; gpw cgfuzq;fisAk; fpUkpaopj;jy; 

 ,t; cgfuzq;fs; nghJthd kpd; fdyLg;gpy; (Electric oven) cyu; ntg;g Kiwapy; njhw;W 

ePf;fg;gLk;. 

 ,jpy; cNyhfg; ghj;jpuq;fs; KOikahfTk; fz;zhbg; gj;jpuq;fspd; tha; fljhrp / gQ;rdhy; 

%bAk; fpUkpaopf;fg;gLk;. 

 ,q;F kpd; fdyLg;gpy; gpd;tUk; epge;jidfs; Ngzg;gl Ntz;Lk;.  

ntgg;epiy - 1500C-1700C  

fhyk;   - 1 - 1 ½  kzpj;jpahyk; 
 
mUtpf;Nfhl;Lg; gha;r;ry; fgpdw;iw fpUkpaopj;jy; 
 mUtpf;Nfhl;Lg; gha;r;ry; fgpdw;iw gad;gLj;j  20 - 30 epkplq;fSf;F Kd;djhf 

gpd;tUtdtw;iwf; nfhz;L Rj;jk;  nra;ag;gLk;. 

cjh: rtNyhd; / nlw;Nwhy; ,l;L> ed;F Rj;jkhf;fpg; gpd;du; 70% mw;fNfhypdhy;  

Rj;jk; nra;ag;gLk;. 

 gpd;du; 20 ep;kpl Neuk; mUtpf;;Nfhl;Lg; gha;r;ry; fgpdw;iw nraw;gLj;jpa epiyapy; itj;J 
fpUkpaopj;jy;. 

 gpd; ,jDs; ,ioa tsu;g;Gr; nraw;ghLfs; Nkw;nfhs;sg;gLk;. 

 ,jDs; gd;rd; RluLg;ig Vw;wp itg;gjd; %yk; ,ioatsu;g;G Nkw;nfhs;sg;gLk; re;ju;g;gj;jpy; 
me;j ,lj;jpYs;s tspf;Fupa #oy; NkYk; fpUkpaopf;fg;gLk;. 

 
tsu;g;Gg; gjhu;j;jq;fisf; fpUkpaopj;jy ; 
 Kjypy; fsj;jpypUe;J ngwg;gl;l jhtu ,ioaj;jpd; Njitaw;w gFjpfis mfw;wp> XLk; ePupy; 

ed;F fOtpf; nfhs;sy; Ntz;Lk;. 

 ,jid mUtpf;Nfhl;Lg; gha;r;ry; fgpdw;wpDs; 70% mwf;Nfhy; fiurypy; mkpo;j;jp  gpd;du; 5 - 

20% nrwpT nfhz;l fpsprupd; fiurypy; mkpo;j;jtjd; %yk; ,ioak; fpUkpaopf;fg;gLk;. 
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 ,f; fiury;fisj; jahupf;ff; fha;r;rp tbj;j ePu; gad;gLj;jg;gLk;.  

 ,j;Jld; fOT jputk; 2 - 3 Jspfisr; Nru;f;f KbAk.; 

 ,f;fiurypy; jhtug;ghfq;fis mkpo;j;jp 15 - 20 epkplq;fs; ed;F FYf;fpf; fpUkpaopj;jiy 
Nkw;nfhs;syhk;. 

 mLj;J ,ioaq;fspy; fhzg;gLk; ,urhadg; gjhuj;jq;fis mfw;wg;gLk; tiu> fha;r;rp 
tbf;fg;gl;l ePupdhy; %d;W jlitfs; ,ioaq;fs; fOtg;gl Ntz;Lk;.  

 ,ioaqf;isf; ifahSk; NghJ ifahy; gpbf;fhJ rhtzj;jpd; %yNk gpbff; Ntz;L;k;. 
 
tsu;g;G miw kw;Wk; Ma;T$lk; Mfpatw;iwf; fpUkpaopj;jy; 
 Ma;T$lj;jpd; epyk;> Rtu; vd;gd rtNyhd;> nlw;Nwhy; vd;gtw;iw gad;gLj;jp thuk; xU Kiw 

Rj;jk; nra;ag;gLk;. 

 ntspw;Wk; fUtpfisg; gad;gLj;jp Ma;T $lj;ij khjk; xU Kiw Rj;jg;glj;jy; Ntz;Lk;. 

 njhw;W epiyikfs; fhzg;glk; NghJ ,U thuq;fSf;F xU jilt Rj;jk; nra;jy; / fOTjy; 
Ntz;Lk;. 

 
kz; Clfj;ijf; fpUkpaopj;jy; 
 ,t;T+lfk; 1800C ,y; kpd;fdyLg;gpy; itj;J 2 – 3 kzpj;pahyaq;fs; ntg;gNkw;wg;gLk;. 

 ,jd; nghJ Clfkhf Jk;Gr;NrhW> kz; vd;gd gad;gLj;jg;gLk;. 

 ,t;t+lfq;fspy; jhtuq;fis el;b MSif ,y;yq;fspy; itj;jy; Ntz;Lk;. 
 
,ioa tsu;g;G tiffs; 

Njhw;wbg;G tsu;g;G (Callus  Culture) 

 tpaj;jkilahj> jpl;lkhd tbtj;ijf; nfhz;buhj> Ijhf mLf;fg;gl;Ls;s fyq;fs; nfhz;l 
$l;lNk Njhw;wbg;G vdg;gLk;.  

 ,f;fyq;fs; jha;j;jhtu ,ioaj;jpypUe;J cUthfpf; fyg;gpuptpdhy; Vw;gLk;.  

 nghJthfj; jhtuj;jpy; fhaNkw;gl;l ,lj;jpy; ,t;thwhd Njhw;wbg;G cUthfyhk;.  

 Njhw;wbg;G tsu;g;igj; jhtuk; xd;wpd; ve;jnthU ghfj;ijAk; gad;gLj;jp Muk;gpf;fyhk;.  

 Njhw;wbg;G tsu;r;rpapy; gpd;tUk; fhuzpfs; nry;thf;Fr; nrYj;Jk;. 

1) jhtug; ghfj;jpd; jd;ik 

2) Nghriz Clfj;jpd; fl;likg;G 

3) ,ioa tsu;g;gpd;NghJ toq;fg;gLk; epge;jidfs;  

ntg;gepiy> xsp> <ug;gjd; 

 

 Njhw;wbg;Gg; ngwg; gad;gLj;jg;gLk; ,ioak; ngUk;ghYk; xspaw;w ,lj;jpy; itf;fg;gLk;.  

 ,jd;%yk; kPz;Lk; kPz;Lk; Njhw;wbg;G cw;gj;jp eilngWtJld; tpaj;jkiltJk; jLf;fg;gLk;. 
 

 Njhw;wbg;gpd; ed;ikfs; 
1) KO jhtuj;jpw;Fg; gjpthf ,jidg; gad;gLj;jyhk;. 
2) gupNrhjidia ,yFthfTk; jpUj;jkhfTk; Muk;gpg;gjdhy; ,yFthf mtjhdq;fisg; 

ngwyhk;. 
3) Gjpa jhtuq;fis cUthf;fyhk;. 
4) tpUk;gpa ,ay;g nfhz;l jhtuq;fis cUthf;Fjy;. 
5) gaDs;s Jz mDNrg gjhu;j;jq;fis ngw;Wf;nfhs;syhk;. 

 

fytPo;gbT tsu;g;G 

 jput epiyapYs;s Nghriz Clfj;jpy; tpaj;jkilahj kpUJthd 
Njhw;wbg;Gj; Jz;ilr; Nru;j;Jf; fytPo;gbT tsu;g;ig Muk;gpf;fyhk;.  

 ,jw;nfd $k;Gf;FLit gad;gLj;jg;gLk;.  
 ,e;j tsu;g;Gg; ghj;jpuk; mbf;fb FYf;fg;gl;lthNw fhzg;gl Ntz;Lk;.  
 ,jw;nfd Shaker vDk; FYq;Fk; cgfuzk; gad;gLj;jg;gLk;. 
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,t;thW FYf;Ftjdhy; gpd;tUk; epiyikfs; Ngzg;gLk;. 
 

1) Nghrizf;$Wfs; rPuhfg; gue;J fhzg;gly; 
2) t s u ; g ; G + l f k ;  ed;F fhw;W}l;lg;gly;. 
3) gpuptilAk; fyq;fs; xd;wpypUe;J xd;W Ntwhfp> Nghriz Clfj;jpy; njhq;fy; epiyapy; 

fhzg;gly;.  
4) ,q;F fyq;fs; xd;wpypUe;J kw;nwhd;W Ntwhjy; Kf;fpakhdjhFk;. 

 

,jd; gad;fs; 
1) KO jhtuj;jpw;Fk; gjpyhf fytPo;gbT gad;gLj;jg;gLk;. 
2) tpfhuq;fis Vw;gLj;jp tpUk;ga ,ay;Gfisg; ngwyhk;. 
3) nghUshjhu Kf;fpaj;JtKila Jiz mDNrggjhu;j;jq;fis ,yFthfg; ngwyhk;. 
4) jhtu fhg;ig Nkw;nfhs;syhk;. 

 
KjYU  tsu;g;G 

 fyj;jpd; fyr;Rtiu mfw;wpa gpd;du; fpilf;Fk; FopaTU> fU Mfpad mlq;fpa $Nw KjYU 
vdg;gLfpwJ.  

 KjYUitg; ngWtjw;Ff; fyr;Rtiuf; fiuf;f Ntz;Lk;.  

 ,jw;nfdg; ngw;wpNdR vDk; nehjpak; gad;gLj;jg;gLk;.  

 fyr;Rtupd; %ykhff; fyj;jpd; tpiwg;Gg; Ngzg;gLtjdhy; fyr; Rtiu mfw;wpaJk; fyk; 
N r j k i l A k ; .   

 , e ; e p i y i k  V w ; g L t i j j ;  jtpu;f;fntd kdpw;Nwhy; vDk; ,urhadg; gjhu;j;jk; gad;gLj;jg;gLk;. 
 

 
nehjpaj;ijg; gad;gLj;jp KjYUitg; gpupj;njLf;Fk; Kiw 
 

1. n g h U j ; j k h d  ,ioag; ghfj;ij ,dq;fhzy; - ,iyj;Jz;lk;> fZtpilg;gFjp 
2. Nkw;gb ,ioa / jhtug; ghf Nkw;gug;igf; fpUkpaopj;jy;. 

3. fpUkpaopf;fg;gl;l ghfj;ij fha;r;rp tbj;j ePupdhy; %d;W Kiw ePiu khw;wp khw;wpf; fOTjy;. 

4. Gwj;Njhy;> Nkw;Nwhy; Mfpatw;iwf; fpUkpaopf;fg;gl;l fj;jpapdhy; mfw;Wjy;. 
5. Ex plant ntspg;gLj;jg;gl;l ,iyia my;yJ jz;ilr; rpwpa Jz;Lfshf ntl;b 13%  k d p w ; N w h y ; 

fiurypy; 1 kzp Neuk; tply;. ,jd;NghJ fyj;jpd; tpiwg;G ePq;fp> fyr; RtupypUe;J rw;W tpLgLk;. 

6. ,t;thW RUf;fkile;j ,ioaj;ij nehjpaf; fyitapy; 16 kzp Neuk; 

,l;L itj;jy;. 
 
Ntu; tsu;g;G 

 Ntu; t s u ; g ; G f ; f h d  j h t u g ; g F j p a h f  (Ex Plant Mf) Ntu;Edp gad;gLj;jg;gLk;.  

 Ntu;fs; jput Clfj;jpy; nghJthf tsu;f;fg;gLk;.  

 jputg; Nghriz Clfj;jpd; Nkw;gFjpapy; fpUkpaopf;fg;gl;l rpwpa Ntu;j; Jz;lq;fis ,l;Lf; 
FYf;fpathW tsur; nra;ag;gLk;.  

 mjd;%yk; jha;j;jhtuj;jpd; Ntiu xj;j xd;Wf;nfhd;W rkdhd Ntu;fisg; ngw KbAk;. 

 
gad;fs; 

 Fwpg;gpl;l jhtuj;jpd; Ntu;fspd; fl;likg;G kw;Wk; njhopw;ghL Mfpatw;iwf; fw;gjw;F ,J 
gaDilajhf mikAk;.  

 KOikahd jhtuj;jpd; Ntu;j; njhFjpia tpl> kpf ,yFthf ,t;thwhd Ntu; tsu;g;G %yk; 
Ntu;fspd; ,ay;Gfs; gw;wpf; fw;f KbAk;. 

 Ntu;fspypUe;J cUthFk; Fwpj;jnthU gad;kpf;f mDNrgg; gjhu;j;jj;ij (xsljq;fs; Nghd;w 
Nru;itfs;)> ,t;thwhd Ntu; tsu;g;gpd; %ykhfg; ngw;Wf;nfhs;s KbAk;.  

 ,jdhy;> jhtu Ntu;fs; Jiz mDNrgg; gjhu;j;jq;fisg; ngWtjw;nfd mopf;fg;gLtJ 
jtpu;f;fg;gLk;. 

 
mUk;G kw;Wk; gpupapioa tsu;g;G 

 ,jw;nfd KidaUk;G> ff;ftUk;G Mfpad gad;gLj;jg;gLk;.  
 ,itNa jhtuj;jpd; gpujhd gpupapioaq;fs; MFk;.  
 ,it nraw;if Clfq;fspy; njhw;WePf;fy; epiyikapd; fPo; tsu;f;fg;gly; ,t;thW 

miof;fg;gLk;. 
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mD$yq;fs; 

 cr;rpaUk;gpy; cs;s Rtu;fs; kpfj; Jupjkhfg; gpupifailtjdhy; mjpy; ituR Jfs;fs; Gf 
Kd;du; mtw;iw Ntwhf;fp tsu;g;gjd; %yk; ituRj; njhw;ww;w jhtuq;fisg; ngwKbAk;. 

 gpwg;Gupikapay; uPjpahf xj;j MNuhf;fpakhd mjpf vz;zpf;if nfhz;l jhtuq;fis 
cUthf;fyhk;. 

 
Kisa tsu;g;G 

 Kjpuh Kisaj;ijj; jhtuq;fspypUe;J Ntwhf;fpg; nghUj;jkhd Clfj;jpy; tsu;f;f KbAk;. 

 cwq;Fepiyapy; cs;s Kisaj;ij my;yJ KOikahf tsu;r;rpailahj Kisaj;ijj; 
jhtukhf tsur; nra;jNy Kisa tsu;g;G vdg;gLk;. 

 
gad;fs; 

 rpy re;ju;g;gq;fspy; jhtu ,dtpUj;jpapd;NghJ fpilf;Fk; Gjpa jhtuq;fspd; Kisak; rhjhuz 
#oy; epge;jidfspd; fPo; KOikahf tsu;r;rpailahJ. ,t;thwhd Kisaq;fis Kisa 
tsu;g;G %yk; KOikahd jhtuq;fshf khw;w KbAk;.  

 ,J Kisa kPl;G (Embryo rescue)  vdg;gLk;. 

 rpy re;ju;g;gq;fspy; ,uz;L jhtuq;fSf;fpilapy; tskhd ,df;fyg;G eilngw;w NghJk; 
gy;NtW clw;nwhopypay;> capupay;> ,urhad> guk;giuapay; fhuzq;fspdhy; Kisa epiyapd; 
gpd;du; tpUj;jp jilg;gLk;. ,t;thwhd re;ju;g;gj;jpy; Kisaj;ij mfw;wp tsu;g;Gr; nra;a 
KbAk;. 

 ,k;Kisa tsu;g;G %ykhf Kisag; gpwg;G> tpj;J tsu;r;rp Kjpu;r;rp Mfpad gw;wpa 
tpsf;fj;ijg; ngwKbAk;. 

 cwq;FepiyapYs;s tpj;J Kisf;fhJs;s re;ju;g;gj;jpy; Kisa tsu;g;G %yk; ehw;Wf;fisg; 
ngw;Wf;nfhs;s KbAk;. 

 
kfue;jf; $L> kfue;jkzp tsu;g;G 

 ,q;F kfue;jkzp> kfue;j $L Mfpad nraw;ifg; Nghriz Clfj;jpy; tsu;f;fg; gLk; .  

 ,jd;NghJ G+ nkhl; Lfs; (flower buds)  gad;gLj;jg;gLk;.  

 nghUj;jkhd tsu;r;rp epiyiaf; nfhz;l G+tpd; Nkw;gFjpapy; fpUkpaopg;G Nkw;nfhs;sg;gl;L 
kfue;jf;$L my;yJ kfue;jkzpfs; Ntwhf;fp vLf;fg;gLk;.  

 ,jidg; nghUj;jkhd jpz;k my;yJ jput Clfj;jpy; ,l;L tsu;g;gjd; %yk; xUkbaj; 
jhtuq;fs; ngwg;gLk;. 

 

 

gad;fs; 

 jhtu ,dtpUj;jp eltbf;ifSf;Fj; Njitahd xUkbaj; jhtuq;fisg; ngwj;jf;f rpwe;j 

KiwahFk;. 
 jhtu ,dtpUj;jp eltbf;iffspd; NghJ nghUj;jkhd ,ay;Gfisj; jhtuq;fSf;F 

toq;f cjTk;. 
 ,e;j t s u ; g ; G + l f j ; j p y ;  nfhy;rprPd; Nghd;w gjhu;j;jq;fisr; Nru;g;gjd; %yk; epw%u;j;j 

vz;zpf;ifia ,Uklq;fhf;fp ,Ukbaj; jhtuq;fisg; ngwyhk;. 
 ,e;j ,U kbaj; jhtuq;fs; rk Efq; nfhz;ldthFk;.  

 nghJthd ,dtpUj;jp Kiwapy; ,t;thwhd jhtuq;fisg; ngWtJ mupjhFk;. 
 
 
 

Ez;Kiw ,dg;ngUf;fk; 

 ,ioatsu;g;gpd; gpujhd gFjp Ez; ,dg;ngUf;f KiwahFk;. 

 ,ioatsu;g;G Kiwfisf; ifahz;L> jha; eLifg; nghUisj; Jupjkhfg; ngUf;fkilar; nra;J 
ngUe;njhifahd kfl; jhtuq;fis Vf fhyj;jpy; cw;gj;jp nra;jNy Ez;Kiw ,dk; 
ngUf;fkhFk;. 

 jw;nghJ mjpfsT gad;gljjg;gLk; ,ioa tsu;g;G njhopy;el;gk; Ez;Kiw ,dg;ngUf;fk; MFk;. 

 ,k;Kiw %yk; Kis tiffis (Clone) cUthf;f KbAk;. 

 ,jd; %yk; jha;j;jhtuj;ij xj;j kfw; jhtuq;fisg; ngw KbAk;. 
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 ,k;Kiw %yk; ,yFthfTk;> tpiuthfTk; jhtuq;fis ,dk;ngUf;f KbAk;. 

 ,J tu;j;jf uPjpahd gapu;r;nra;ifapy; mjpfsT gad;gLj;g;gLfpwJ. 

 Ez; ,dg;ngUf;fk; 5 gbKiwfisf; nfhz;lJ 
1)  jha;j;jhtuj;ij njupT nra;jYk; mUk;ig ngUjYk;. 

2)  Ex – plant I ];jhgpj;jy; 
3)  ngUf;fy; eiy 
4)  Ntu; tplr; nra;jy; 
5)  ehw;iw Gwr; #oYf;Fg; gof;fg;gLj;jy; 

 
jha;j;jhtuj;ij njupT nra;jYk; mUk;ig ngUjYk;. 
 ,jd; gpujhd Nehf;fk; 

“,ioa tsu;g;gpw;F Njitahd Ex – plant I ngWtjw;fhd MNuhf;fpakhd jha;j;jhtuj;ij njupT 

nra;J guhkupj;jy;” 

 ,jd; NghJ 
1)  mjpf Nfs;tpaila jhta;j;jhtuq;fis njupT nra;jy;. 
2)  jha;j;jhtu tu;f;fj;jpw;Fwpa ,ay;Gfisf; nfhz;Ls;sjh? vd Nrhjpj;jy;. 

 

 jhta;j;jhtuj;ij guhkupf;Fk; NghJ ftdpf;f Ntz;b tplaq;fs; 
1) J}R mw;w ,lj;jpy; tsu;e;j jhtukhf ,Uj;jy; Ntz;Lk;. 

,ioa tsu;g;gpw;fhf ,Ue;jhy; %ba njhFjpapy; tsu;g;G nra;jy; Ntz;Lk;. 
  

2) ed;F tpU;jpaile;J MNuhf;fpakhd jhtukhf ,Uj;jy;. 
3) ituk; nrwpe;j jhtuk; vdpd;> fj;jupf;fg;gl;bUj;jy; Ntz;Lk.; 
 
 
 
 
 
 
 
 
 

Ex – plant I ];jhgpj;jy; 
 ,ioa tsu;g;gpw;F gad;gLj;jg;gLk; ve;jnthU capUs;s fyq;fSk; Ex – plant vdg;gLk;. 

cjh:- gpupapioak; 
  mUk;G 
  Kisak; 
  ,iyj;Jz;L 
  kfue;jkz 
  kfue;jf;$L 
  KjYU 

 jhtuq;fspypUe;J Ex – plant I ngWk; NghJ jhtuk; gjpa mtj;ijapy; ,Uj;jy; Ntz;Lk;. 

 Ex – plant I fhiyapy; / khiyapy; ngWtjdhy; jha;j;jhtuq;fSf;F Vw;gLk; Nrjq;fis 
,opthf;fyhk;. 

 Ex – plant I ngw;wtld; mit cyu;tij jLf;f ePu;g; ghj;jpuj;jpy; ,Ljy; Ntz;Lk;. 

 Ex – plant I ngw Kd;du; jha;j;jhtuj;jpw;F Vw;gLk; Nrjj;ijf; Fiwg;gjw;F Kw; rpfpr;ir 
mopf;fg;gLjy; Ntz;Lk;. 

 ,jw;fhf gq;fR ehrpdp / Ez;Zapu; nfhy;ypfs; xd;iw gad;gLj;jyhk;. 

 Ex – plant I  ngWtjw;F xU ehisf;F Kd;du; ,jid gad;gLj;j Ntz;Lk;. 
 

 Ex – plant I Ma;T$lj;jpy; itj;J Njitaw;w gFjpfis mfw;Wjy; Ntz;Lk;. 
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ngUf;fy; epiy / ngUf;fy; mtj;ij 
 ,q;F njhlu;r;rpahf mUk;gfs; ngUf ,lkspf;fg;gLk;. 

 gpd;du;> mt;tUk;ig Ntwhf;fp NtW tsu;g;g+lfk; nfhz;l rhbapy; ,lg;gLk;. 

 ,jid cg tsu;g;G (Sub Culturing) vd miof;fg;gLk;. 

 ,t;tsu;g;g+lfj;jpy; mjpfsT irw;Nwhifdpd; mlq;fpapUj;jy;; Ntz;Lk;. 

 ,jd; NghJ gpd;tUk; nrad;Kiwfs; rPuhf Nkw;nfhs;sg;gLjy; Ntz;Lk;. 
1)  gad;gLj;jg;gLk; Clfq;fs;> cgfuzq;fs; fpUkpaopf;fg;gLjy; Ntz;Lk;. 
2)  nghUj;jkhd re;ju;g;gj;jpy;  cgtsu;g;ig Nkw;nfhs;Sjy; Ntz;Lk;. 
3)  ,jd; NghJ njhw;Wf;fs; Vw;gl tha;;g;ghf ,Ug;gjdhy; mtjhdkhf nraw;gLjy Ntz;Lk;. 
4)  tsu;g;giwapy; upa epge;jidfis rpwg;ghd mstpy; toq;Fjy; Ntz;Lk;. 

(xsp> <ug;gjd;> tsp) 
 
Ntu; tplr; nra;jy; 
 ngUf;fy; epiyapYs;s ehw;Wf;fis Ntu;tplr; nra;tjw;F irw;Nwhifdpd; mw;w Clfj;jpy; 

tsu;g;Gr; nra;jy; Ntz;Lk;. 

 ,t;t+lfj;jpy; Ntu;tpliy j+z;Ltjw;F xl;rpd; gad;gLj;jg;gLk;. 

cjh: ,d;Nlhy; mrw;wpf;fkpyk; (IAA) 

  ,d;Nlhy; gpAw;wpf;fkpyk; (IBA) 

  eg;jypd; mrw;wpf;fkpyk; (NAA) 

 ngUk;ghYk; ,t;t+lfj;jpDs; capu;g;gpf;fg;gl;l fup 0.2% Nru;f;fg;gLk;. 
 

ehw;iw Gwr; #oYf;Fg; gof;fg;gLj;jy ; (Acclimatization) 
 ehd;F Ntu; tpl;l ehw;Wf;fis taypy; epue;jukhf eLtjw;F Kd;du; Gwr#oYf;F gof;fg;gLj;jjy; 

/ ,irthf;fg;gLj;jy; / td;ikahf;fjy; MFk;. 

 ,jw;fhf gr;ir ,y;yq;fs;> MSif ,y;yq;fs; vd;gd gad;gLj;g;gLk;. 

 ,q;F ,U tifahd #oy;fs; gad;gLj;jg;gLk;. 
1)   mfr;#oy; (fz;zhbf; Foha; #oy;) 
2)   Gwr; #oy; 
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Ez; ,dg;ngUf;fj;jpd; mD$yq;fs ; 
1) FWfpa fhyj;jpy; mjpfsT ehw;Wf;fisg; ngwyhk;. 
2) jha;j;jhtuj;ij xj;j Vuhskhd khw; jhtuq;fisg; ngwyhk;. 
3) Neha;> ituR njhw;Wf;fsw;w ehw;Wf;fis cw;gj;jp nra;ayhk;. 
4) tUlk; KOtJk; eLifg; nghUl;fis cw;gj;jp nra;ayhk;. 
5) tpfhuk; %yk; Gjpa jhtuq;fis cUthf;fyhk;. 

6) Kis tiffis (Clone) ,yFthf cw;gj;jp nra;ayhk;. 
7) tpiuthf gjpa kiw ,dg;ngUf;fj;ij Nkw;nfhs;syhk;. 
8) Fiwthd ,lg;gug;gpy; mjpfsthd ehw;Wf;fis cw;gj;jp nra;ayhk;. 
9) gy;NtW tifahd  ghjfkhd #oy;fis jhq;fp tsuf;$bathW ehw;Wf;fis td;ikg;gLj;yhk;. 

 
Ez; ,dg;ngUf;fj;jpd; gpujp$yq;fs ; 
1) mjpf nryTk; mjpf %ydKk; Vw;gLk;. 
2) njhopy;El;g mwpT nfhz;l Copau;fs; Njit. 
3) Ma;T $ltrjp mtrpak; 
4) Ez;zq;fpfj; njhw;wy; Vw;gLkhf ,Ue;jhy; ttpiuthf ghjpg;gilAk;. 
5) ,ioatsu;g;G %yk; cUthf;fg;gLk; ehw;Wf;fs; rpwpaitahfTk;> nky;ypaitahfTk; ,Ug;gjdhy; 

ifahy;tJ fbdk;. 
6) njhlu;r;rpahf cgtsu;g;G Nkw;nfhs;sg;gtjdhy; tpfhuq;fs; Njhd;wyhk;. 
7) Neubahf ehw;Wf;fis taypy; elKbahik. 
8) Gwr;#oYf;F ,irthf;fg;gl;l jhtuq;fspy; g+f;fs; cUthf ePz;l fhyk; vLf;Fk;. 
9) tsu;g;g+lfk; fgpy epkhf khWk;. 

10) fz;zhbg; nghUl;fs; gad;gLj;Jtjdhy; ciljy; / nehUq;Fjy; Vw;gLk;. 
11) gy;NtW tifahd ehw;Wf;ffs; cUthfyhk;. 
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tpj;J cwq;Fepiy 
Kjpu;r;rpaile;j capUs;s tpj;njhd;Wf;F Kisg;gjw;Fj; Njitahd <uypg;G> ntg;gepiy> xl;rprd; Nghd;w 
rfy epge;jidfSk; toq;fg;gl;l NghjpYk; mJ Kisf;fhjpUf;Fkhdhy; tpj;J cwq;F epiy vdg;gLk;. 
 
tpj;J cwq;F epiyapd; tiffs; 
tpj;J cwq;Fepiy tiffis gpd;tUkhW tifg;gLj;jyhk; 
1- Gw cwq;Fepiy  

i- ngsjpf cwq;Fepiy 
jbj;j tpj;Jiw> ePu; Gfhjj;d;ikAs;s tpj;Jiw fhuzkhf Kisajj;pd; tsu;r;rpf;Fj; Njitahd 
ePUk; xl;rprDk; fpilf;ikahy; Vw;gLk; cwq;Fepiy MFk;. 
cjh: jbj;jtpj;Jiw / ePu; CLGftplhj tpj;Jiw nfhz;l tpj;Jf;fs; - kh> Njf;F> kiyNtk;G 
 

ii- ,urhad cwq;Fepiy 
tsur;r;p epNuhjpfs>; XNkhd;fs;> Nghd;w ,urhadg; nghUs;fs; fhuzkhf tpj;Jf;fs; cwq;Fepiyapy; 
,Uj;jy; ,urhad cwq;Fepiy MFk;. 
cjh: epNuhjpg;Gj; jd;ikAs;s tpj;Jiw nfhz;l tpj;Jf;fs;  ggg;hrp> jf;fhsp> nfhbj;Njil. 
 

2- mf cwq;Fepiy 
mf cwq;FepiyahdJ> cUttpay; kw;Wk; clw;nwhopypay; cwq;F epiy fhuzkhf Vw;gLfpd;w 
cjhuzk;: Njq;fha;> vs;S  
 
cwq;Fepiyia ePf;Fk; Kiwfisfs; 
1- tpj;Jiwapy; ntbg;G Vw;gLj;jy; - ghfy; tpj;J  
2- tpj;Jiwia ePf;Fjy;- kh tpj;J  
3- tpj;Jiwapy; rpuha;g;G Vw;gLj;jy; - Gspak; tpj;J> ,uhzp mtiu tpj;J  
4- cau; ntg;gepiyf;Fl;gLjy; my;yJ ntg;gepiyia khw;Wjy;  
5- tpj;Jiwiar; RLjy; - Njf;F> kiyNtk;G  
6- RLePu;g; gupfup;gG;  - mf;Nfrpah> ,g;gpy; ,g;gpy;> jpUf;nfhd;iw tpj;Jf;fs;  
7- ,urhadg; gju;j;jq;fs; ,ly;.  

 
tpj;Jf;fspy; cwq;Fepiy Vw;gLtjw;fhd fhuzq;fs; 
(1) tpj;Jiwapd; ,ay;Gfs; 

i- jbj;j tpj;Jiw 
,jd; fhuzkhf ePu;> tsp cl;nry;tJ jLf;fg;gLtNjhL tpj;Jiwia fpopj;Jf; nfhz;L Kisak; 

/ ehw;W ntsptUjYk; fbdkhf ,Uf;Fk;. 
cjh: kh> kuKe;jpupf> Njf;F 
 

ii- gsgsg;ghd / kpDkpDg;ghd tpj;Jiw 
,t;thwhd tpj;Jf;fspD}lhf ePNuh> tspNah> xspNah ,yFthf cl;nry;y Kbahj epiy 
Vw;gLtjdhy; Kisg;gjpy;iy. 
cjh:- Gsp> kQ;rhb> Fd;wpkdp 
 

(2) epNuhjpg;G gjhu;j;jk; (,urhd gjhu;j;jk;) fhzg;gLjy; 

 rpy tpj;Jf;fspd; tpj;JiwapNyh tpj;jpDs;Nsh tsu;r;rpia epNuhjpg;Gg; gjhu;j;jq;fs; fhzg;gLk;.  

 mg;gjhu;j;jq;fs; FiwtilAk; tiuapy; mt;tpj;Jf;fs; Kisf;f khl;lhJ.  

 mg;rprpf;fkpyk; tpj;J Kisj;jiy jLf;Fk; / epNuhjpf;Fk;. 

cjh: nfhbj;Njhil> gg;ghrp> jf;fhsp 
 

(3) g+uz Kjpu;r;rpailhj kisak; fhzg;gLjy;. 

 tpj;J Kjpu;r;rpaile;Js;s NghjpYk; Kisak; KOikahf tpUj;jpailahj epiyNa ,JthFk;.  

 ,t;thwhd tpj;Jf;fs; ehl;baNghJk; Kisak; ed;F tpUj;jpailAk; tiuapy; Kisf;f khl;lh.  

cjh: Njq;fha;> gid 
 

(4) capu;g;gw;w Kisak; fhzg;gLjy;. 

 tpj;J Kjpu;r;rpaile;Js;s NghjpYk;> Kisak; capu;g;gpd;wpf; fhzg;gLtjhy; Kisf;f khl;lhJ.  

 ,urhadg; nghUnshd;wpdhy; gupfupj;jy; my;yJ rpwpJ fhyk; fsQ;rpag;gLj;jp itj;jpUj;jy; %yk; 
Kisaj;ij capu;g;gilar; nra;ayhk;.  
cjh: ney; 

 
(5) xsp czu;r;rpAila jd;ik 
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 rpy tpj;Jf;fs; Kisg;gjw;F xsp mtrpakhFk;.  

 xsp czu;r;rpAila tpj;Jf;fs; nrt;nthspia mfj;JwpQ;rpa gpd;du; mjpfstpy; Kisg;gJ 
mwpag;gl;Ls;sJ.  

cjh: ryhJ  
 

tpj;Jf;fspd; cwq;F epiyia ePf;Fk; topfs; 

(1) tpj;Jiwia mfw;Wjy; (ntl;Ljy;/gpsj;jy;) 
 jbj;j tpj;Jiw nfhz;l tpj;Jf;fspd; tpj;Jiwia ntl;Ltjhy; / ePf;Ftjhy;/ gpsg;gjhy; Njitahd 

ePUk; tspAk; jilapd;wpg; gutyilAk;.  

 ,jd; tpisthf tpj;J Kisf;fj; njhlq;Fk;. 
tpj;Jiwia mfw;Wjy; - kh  
tpj;Jiwiag; gpsj;jy; - ghfy; 

 
(2) tpj;Jiwia cNuhQ;Rjy; 

 kpDkpDg;ghd tpj;Jiw fhzg;gLk; tpj;Jf;fspd; tpj;Jiwia muj;jhspdhy; cNuhQ;Rtjhy; kpDkpDg;Gj; 
jd;ik ePq;Fk;.  

 vdNt> tpj;jpDs; ePUk;> tspAk; CLGff;$ba jd;ik Vw;gLk;. ,jd; tpisthf tpj;J Kisf;Fk;. 

cjh: Gsp> rpwftiu 
 

(3) tpj;Jiwiar; RLjy; 

 Njf;F> kiyNtk;G Nghd;w tpj;Jf;fspd; jbj;j tpj;Jiwiar; rw;Wr; RLtjd; %yk; ePu;> tsp Mfpad 
CLGFk; jd;ikia Vw;gLj;jyhk;.  

 jd; tpisthf tpj;J Kisf;Fk;. 
 

(4) cau; ntg;gepiyapy; itj;jpUj;jy; my;yJ ntg;gepiyia khw;Wjy; 

 rpy tpj;J tiffspd; ntg;gepiyiaf; $l;bAk; gpd; Fiwj;Jk; itg;gjhy; mtw;wpd; cwq;Fepiyia 
ePf;fyhk;. 

 
(5) nte;ePupy; gupfupj;jy; 

 kpDkpDg;ghd tpj;Jiw nfhz;l tpj;Jf;fis rpwpJ Neuk; efr;#lhd (45
0 - 50

0 C) ePupy; mkpo;j;jp 
itg;gjhy; mtw;wpd; tpj;Jiw ntbg;gjhy; ePUk;> tspAk; CLGff;$ba jd;ik Vw;gLk;.  

 ,jd;gpd; tpj;J Kisf;Fk;. 
cjh: mf;Nfrpah> ,g;gpy; ,g;gpy;> nfhd;iw 

 
(6) ,urhadg; gjhu;j;jq;fspdhy; gupfupj;jy; 

 jbj;j tpj;Jiw nfhz;l tpj;Jf;fis ,urhad gjhu;j;jq;fspy; mkpo;j;jp itg;gjd; %yk; 
tpj;JiwahdJ nkd;ikahd jd;ikiag; ngWk;. Kisak; capu;g;gilAk;. 

0.2%   nghw;whrpak; iej;jpNuw;Wf; fiurypy; mkpo;j;jp itj;jy;. - ney;> Fuf;fd;> jf;fhsp 

 
Ijhd ry;G+upf; mkpyj;jpy; 5 - 15 epkplq;fs; mko;j;jp itj;jy; - NfhJik 
 

(7) xspf;F cl;gLj;jy; 

 ryhJ Nghd;w tpj;J tiffSf;Fr; nrt;nthspia toq;Ftjhy;> Kisf;fr; nra;ayhk;.  

 ryhJ tpj;Jf;fs; Kisg;gjw;F 660 kpy;ypikf;fpNuhd; miyePsKila xsp kpfg; nghUj;jkhdJ 
vd;gJ mwpag;gl;Ls;sJ. 

(8) gilahf;fk; (Stratification) 

 <uypg;ghd kzYk;> tpj;Jf;fSk; gil gilahf ,l;L itf;fg;gLk;. 
 ,t;thwhd tpj;Jf;fisf; fsQ;rpag;gLj;jp itf;Fk; fhymsT> tpj;J tiff;F mika NtWgLk;. 
 

(9) epNuhjpg;Gg; gjhu;j;jq;fisf; fOtp ePf;Fjy; 
tpj;Jiwapy; ePNuhjpf;Fk; ,urhadg; nghUs;fs; fhzg;gLk; NghJ mt;tpj;Jf;fisr; rhk;gYld; 
my;yJ kzYld; fye;J ed;F Gul;b> ePupy; fOTtjhy; mt;tpurhadg; nghUs;fis ePf;fpf; 
nfhs;syhk;. 
cjh: gg;ghrp> nfhbj;Njhil> jf;fhsp 
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 Mrpupaupd; fw;gpj;jy; rhu;e;j nraw;ghLfs; 

 

 
 
 
 
 

fy;tpg; nghJj; juhju cau;ju khztu;fSf;fhd 
capu; Kiwikfs; njhopDl;gk ; - Bio Systems Technology (66) 

& 

tptrha tpQ;Qhdk; - Agriculture Science (08) 

( tptrha tpQ;Qhd ghl guPl;ir tpilj;jhs; kjpg;gPl;Lg; guPl;rfu; ) 
 

Mfpa ghlq;fSf;fhd 
 tFg;Gf;fs; 
 myF uPjpahd ghlf; Fwpg;Gf;fs;  
 khjpup tpdhj;jhs;fs; 
 kPl;ly; nrayku;T nkhbAs;fs; 
 tpdh – tpilj; njhFg;Gf;fs; 
 cgfuz mikg;Gf;fs; 
 nrad;kiw guPl;ir gapw;rp topfhl;b 
 tUif jU tpupTiu tFg;Gf;fs; 

capu; Kiwikfs; njhopDl;gk ; - Bio Systems Technology (66) 

 epiyar; Nrhjis – Spot Test 

 nra;Kiwg; guPl;ir – Prectica Test 
( capu; Kiwikfs; njhopDl;gk; ghl nra;Kiwg; guPl;ir 
tpilj;jhs; kjpg;gPl;Lg; guPl;rfu; ) 

 

tFG;G eilngWkplk; 
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