g]kfn s[lif cg";Gwfg kl/ifb\ 
kbk'lt{ ;ldlt
-kf&\oqmdsf] c° ef/, k|fljlws clws[t afof]^]Sgf]nf]hL pk;d'x l^=6_

k|fljlws clws[t afof]^]Sgf]nf]hL pk;d'x l^=6 :t/sf] v"nf tyf cfGtl/s k|ltof]lutf b"O{ efudf x"g]% . efu klxnf]df lnlvt k/LIff / efu b"O{df cGt/aftf{ . lnlvt k/LIff b]xfo cg";f/ ljifox¿df cfwfl/t x"g]% . v"Nnf k|ltof]lutfsf] k')ff{° 100 / k/LIff ;do b"O{ #)^f x"g]% . cfGtl/s k|ltof]lutfTds k/LIfsf] nflu eg] k')ff{° 50 / ;do 1 #)^fsf] x"g]% . 
pQm kbsf] v"nf k|ltof]lutfsf] nflu Go'gtd z}lIfs of]Uotf ;DalGwt s[lif ljifodf :gfts pkflw k|FKt u/]sf] x"g" kg]{% . 

lnlvt k/LIffsf cfwf/x¿ 

efu-Ps
	qm=;+
	ljifo
	k')ff{°
	k/LIff k|)ffnL
	k|Zg ;+Vof
	c° ef/

	
	
	v"Nnf
	cfGtl/s
	
	v"Nnf
	cfGtl/s
	v"Nnf
	cfGtl/s

	1
	;DalGwt ljifosf] cfwf/e't !fg
	50
	25
	j:t"ut jx"pQ/ 
j:t"ut %f]^f]pQ/
	40 
5 


	15
5
	40
10
	15
10

	2
	;DalGwt ljifodf ePsf k|ljlwx¿sf] gjLgtd !fg
	25
	5
	ljifout 
%f]^f]%f]^f] pQ/
	5
	1
	25

	5

	3
	;DalGwt ljifodf ;d:of ;dfwfg
	15
	10
	ljifout nfdf] pQ/
	1
	1
	15
	10

	4
	g]kfn s[lif cg";Gwfg kl/ifb\;¤u ;DalGwt ljifosf] !fg 
	10
	10
	ljifout pQ/
	1
	1
	10

	10


b|i^JoM
-1_ 
:jLs[t kf&\oqmd adf]lhd lnOg] lnlvt k/LIffsf] plt)Ff{° 50 k|ltzt x"g] % . kbk'lt{ ;ldltsf] sfo{ljlw 2061 adf]lhd lnlvt k/LIffaf^ %gf}^ x"g] pd]b\jf/x¿nfO{ efu b"O{sf] cGt/aftf{df ;fd]n u/fOg] % . v"Nnf tk{m cGt/aftf{sf] k')ff{° 35, z}lIfs of]Uotfsf] c° 10, cg"ej 5 / cfGtl/s k|ltof]lutfsf] nflu qmdzM 15, 30 / s[lt 5 c°sf] x"g]% . cGtaftf{df ;kmn x"g 50 k|ltzt c° k|fKt ug"{ kg]{% . 
-2_
j:t"ut / laifoutsf] pQ/ k"l:tsf leGbfleGb} x"g ;Sg]% . k/LIff ;dfKt ePkl% k|Zgkq / pQ/k"l:tsf b"j} lkmtf{ ug"{ kg]{% .

-3_
kf&\oqmddf ;dfj]z ePsf ;a} kf&\of+zx¿af^ oyf;+ej k|Zg ;f]lwg] % .

-4_
kf&\oqmddf h];"s} n]lvPsf] ePtfklg kf&\oqmddf k/]sf P]g lgodx¿ k/LIffsf] ldlt eGbf 3 dlxgf cufl* ;+zf]wg ePsf] jf ;+zf]wg eO{ x^fOPsf jf yk u/L ;+zf]wg eO{ sfod /x]sfnfO{ o; kf&\oqmddf k/]sf] ;+´g" kb{% .

-5_
kf&\oqmd ldlt 2060 a}zfvkl% k|sflzt lj!fkg b]lv nfu' x"g]% .

efu-b"O{
-c_
v"Nnf k|ltof]lutf tk{m

-s_
cGtf/aftf{ - k')ff{° 35


-v_
z}lIfs of]Uotf - k')ff{° 10


-u_
cg"ea - k')ff{° 5 

-cf_
cfGtl/s k|ltof]lutf tk{m
-s_
cGt/aftf{ - k')ff{° 15

-v_
z}lIfs of]Uotf - k')ff{° 30

-u_
cg";GwfgfTds s[lt - k')ff{° 5
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1. Tissue culture:

a) History

b) Media: composition, preparation, aseptic manipulation of in vitro cultures

c) Cell cultures: method, types of suspension culture, cell synchronization.

d) Somatic hybridization and protoplast culture and protoplast fusion

e) Somatic embryogenesis and its practical applications

f) Haploid production through anthers and ovary and its application in plant breeding, problems associated with haploid production

g) Embryo culture and its practical applications

h) Somaclonal variation and its application in plant breeding.

i) Meristem-tip culture

j) Clonal propagation or micropropagation: stages, multiplication by axillary and apical shoots, adventitious shoots, callus culture, factors affecting in vitro rooting, acclimatization of plants transferred to soil, technical problems in micropropagation, application of micropropagation

k) In vitro preservation of plant material, cryopreservation and freeze preservation.

2. DNA technologies:

1. Nucleic acid structure, chemical and physical properties of nucleic acid, DNA supercoiling

2. RNAs (rRNA, tRNA, mRNA)

3. Genetic code

4. Eukaryotic DNA replication

5. DNA damage, repair and recombination

6. DNA cloning and cloning vectors 

7. Application of DNA technology in agriculture

3.   Laboratory procedures:

1. Different types of media preparations in asceptic conditions

2. Calculation of molecular ions and weight in reagent and buffer preparations

3. Tissue culture methodologies

4. Gel electrophoresis

5. Genetic analysis using computer software (MSTAT, Gen STAT)

References:

1. Razdan MK (1995). An introduction to plant tissue culture. Oxford and IBH Publishing Co. New Delhi.

2. Turner PC, AG McLennan, AD Bates and MRH White (1999). Instant notes in molecular biology. Viva Books Pvt. Ltd., New Delhi.
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4. Sawahel WA (1997). Plant genetic engineering from A to Z. Daya Publishing House, New Delhi.

5. Reinert J and MM Yeoman (1982). Plant cell and tissue culture: a laboratory manual. Berlin, Heidelberg and NewYork, Springer-Verlag.

Model Questions (Biotechnology, T-6)

Objective questions (20 questions), tick mark the right answer:

        20

1. A sterile plant with a distinct root and shoot system developed in vitro (a)  Sterilant  (b) Mosaic  (c) Ex plant (d) Plantlet

Define the following terms (any five):




       10

1. Transgene

2. Wild type

Give short notes on any eight of the following:



       40
1. Nucleotide

2. Base pair

Explain in detail:







       20
How a plant is made disease free using tissue culture techniques

What do you understand by the following terms (10 questions):

       10

1. Ethyle alcohol

