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g wgit feeafaer wgrfa=mea PANDHURNA
THE-1
1 T TR 7 TR, Se, ST F F SR B s o o
[ELRIE IR EUEA KL

1. 17 SRRt &7 9= (Introduction to Seed Technology)

st ot T FEe ST FT S AT (Foundation) 2|
“ITH AT AT GAT — T FETAd A1 F Tged Hl TTL FIAT 2
AT SR (Seed Technology) FT farsTer T ag gt & ST I UIE<T AT, 4, TVHTH S T8 HFHL0T &war
T ST ST, TEHERT, THEAT, WO 3% Fraor i a7t Afai #7 sreaa= Fdt 2

THHT TG AT § —

RT3 IOETOT ST SUsd FTHT FHIY IATaA U IcaTashdl | Flag FHEATI

AT ST 7 e 2037 T€t & Iqad § asit g, W'Q‘ﬁﬁ'%‘lﬁ' (Green Revolution) & I¥T9 3¢ S<ITEH
Toredi T saeahar Aggd gl
AT T oo St wenfRisht (Biotechnology), Wer SS9 (Plant Breeding), 3i¥ RRfSresr TFQ’ (Smart Agriculture)
H [EHT ST AT ATIF =T o T 2

2. ST TTRIERT & 329 (Objectives of Seed Technology)
AT STTRIEET o IT9T Fael AT ITATEA qh HITHA AG! &, Ao THeRT AT A1 AT [oraT, oo i srqeemT
T foeqd 81 BT 29T TH I § —
(1) TOEETO! ST STATEA
AT T E, ﬁmwwwmwﬁﬁmﬁwﬁ%ﬁwm|
o7 Seute & fBfvrs a7 — Breeder, Foundation, Certified Seeds =T =T HreF &7 T IcqTEA|
(2) st weor = e A
a%ra?rsg@‘cn (Purity), EHT{UT&FIHT (Germination), T (Moisture) e AT giarersrar
(Dlsease Resistance) Y ST FHEAT

. AT TEeqor Tt (Seed Testing Laboratories) ® S=tTiwes areror fafemt sraemam
(3)aﬁ?rsraww3ﬁ'{maaﬁﬁ$
Frsrt £ g, T, fede, T s seror fi wfkar #1 sreaa=
. A= £ g srafdr (Viability) 3% 39 (Vigor) FT a9TT T@em
(4)@3%@'{%%@
Aot ATATTT (Seeds Act, 1966) 3T ST SHTOH FF=HT &1 I FATET FeATI
. aﬁwﬁm%ﬁqvﬁwmﬁﬁm (NSC) TT T=T ST TH10 TS 8T (SSCAs) F AT
T AITAA
(5) =T I=T 3R A
. LT ST AAUEIT SIS AT T AATA

. At oo, Fawer deash oY FREml 9 st Tgar il s Tt aHaeT



(6) HATHT T FATATC
S ST, srorfass Strafas s siie §91e9 (Gene Editing) ST2T 7 w8 fohed fashfera
SHTATI
. AT AT ATATAF LEAT AT F3 2 DNA Marker Technologies T S|

3. amegfah o | ST TNt i Tad s ol GAHT (Role of Seed

Technology & Technology in Modern Agriculture)
e FO & T STt 7 et eid Tgea ol §, FiTh 37 I[OraT aT S1o7 gt H1T IcaTad HT fF97 37
TEHAAT TT FT 2
(1)@3%@%%
mgwwﬁaqﬁﬁﬁ?ﬁmmﬁﬁa—gm TIT W, 3T Seany aigs fhed|
SETEY0T:  grefere WaT, Bt FUTH, 39 5% TE

(Z)Eﬁweﬂ'{wﬁﬁ—rﬁ%ﬁ?ﬂwﬂr

et SeaTae et iy fererh 3 forw g, Raare |1, s GIS @fr 1 3=
. AT AT SE e erel RReed T AT HT Jeqir ¥ [urar 1 e faiE)
(3) IST TEHERTU TE HSTIUT § TFhe10T AT
. AT ST THEH0 §AT (Seed Processing Plants) # Fa=Tierd HefiaT T T
. 43 araraeer (Controlled Atmosphere)ﬁaﬁﬁﬂmml
(4)@313;{%@@?&3???

STHSATSH €& (Germplasm Conservation) & WT&TH & SIa T A farerar &1 dweqmm
SAAT TTRAAT % T AqHRA Al 7 AT, e Searad 92 Sfade Ta471a 7 92
(S)WHQT%WUT
T ST STeAsd AT e fhal it ScaTashar U o 92|
. AT AT ITASHAT, T 3T ATAHTT 2 (SO Hehid FHT T

4. <7 FENT &7 o7 FY fAwTt § G99 (Interrelationship of Seed

Technology with Other Agricultural Disciplines)
AT A= ag-fawdT (Interdisciplinary) ey &, ST 10 a2 omarett & woer AT T9ITel €7 T JET gal
gl

SEICCRERED SEEEIRS S
WW@W (Plant Breeding & Genetics) aﬁaﬁaﬁﬁsﬁﬁwmaﬁmﬁaﬁﬁaﬁwﬁﬁﬁawmﬁaﬁﬂﬁaﬁﬁgl
q1eq 0% R4 A== (Plant Physiology) T ST, T, THT T, 37T S orf<F &7 sremae sriw o B u= stenfia 21
1&g 7 A== (Plant Pathology) 1ot i Tt it agETE, AT i e i Seares F forw sraeass g
FY S W=NREHT (Agricultural Biotechnology) ST 2T, DNA ATE, i S §9Tae a8 st 6 [orar e 2l g

Y fere UF fA9uE (Agricultural Economics & Marketing) &1 faaomE, AR - g s gea Mt S wenlRet & R

FN AFFIAFT (Agricultural Engineering) T e, gTs, AR o e § wefimdy wa Suwwon i sfa
7T A= (Soil Science) ST SIS FAT o (70 &1 T IALAT AT TUSH d<al 0l THH TA9TF 8

T WY At Srrteh adt FO oot & vy e @qul ¥ Jomet (Integrated Agricultural System) T TeTTh
FATAT B



2- AT § Aiw =R 771 shiem, fis B w0 F R v 1w

1. =T ) Introduction)

AT FT ITITEA FT AT B
F T TAHAT = aTq 92 AT F2dr g 6 T =1 o e &1 s suersy g
AT H &1 STt &7 o g Fifd (Green Revolution)  aTE V& I & gaTT, ST Tg Hegd (AT 74T T
I FHEAT o IUETYUr ST 21 FHY STTEHAT AT 6T T TZeAT 90 2

AT St 7 AT F F ORI qEta | AT TE5id A sE Hav 2
=9 T & 9 G991, [CAR (AT Y SIqaen aius) , 7 F0 fSrafeemagt ua [t & i dafagi 1
TR AT AT 2

2. AT | ST Wrenehr 1 {ﬁ'{l’q ) History of Seed Technology in India)

AT | &1ST STt &7 o s =920 § gl § — JT9F i [aaeor FAFAT § A6 e Sia Graarrent
AT AT ITTE T

(F) TTLNE FTT (1940-1960)

. TAGAAT & 3 AT H TS AT SR AT A7)

. TFHT o199 & & AT T ST & g1 ST 918 7 2

1952 ¥ 9Teq A<TT T “d e f3qeor T (Seed Distribution Programme)” [E #, e aga

mmﬁﬁﬁwﬁ%@m‘raﬁwamw|

@) AT GERF (1960-1970)

) 1961 ® Trgtar s A9 (National Seeds Corporation — NSC) T TITqT ¥ T2

. 1966 & Seeds Act 9T g, orEe &St ora=, YA i o & forw #eT sreme v
ez

. 1969 T Seeds Rules 31'@'%{%?{ ﬁ?q T

. 1960 F =9 % 3Tl H g FfA (Green Revolution) 3 T &St S=firehy & we 72 faerm yre
&

(T) TSATHS AT FTT (1970-1980)

. 1971 ® State Seeds Corporations (SSC) £ zoraaT Bt oot § i T2

) 1974 § All India Coordinated Research Project on Seed Technology (AICRP-ST) I3+ T
I

) 1975 ® THH i1 F1EFA (National Seed Programme — NSP) it AT #r T

. st ateror Sl'Zﬁ'*TQTFF'ITi (Seed Testing Laboratories) Y AT THTO Q’@ﬁ?ﬁ' (State Seed

Certification Agencies) TT&d T TS|
(F) ORI faa wer (1980-1990)
. 1983 & Central Seed Testing Laboratory (CSTL) TTraTaTg # wriuq g‘:{'l
. Seeds (Control) Order, 1983 & dgd A7 FsRaTett 1 gstrsreor erfaemd R
T Tf%f feafa=mer=i & Seed Technology Departments T TITIAT LA §‘§I
(sr) IETOHT U fASh &5 1 357 (1990-2000)
1991 % aTa AT &= 7 T Iearad ud g it st & @)
Hybrid seeds, IECIEETS cotton, maize, sunflower, sorghum arfe T Al Fataa gy 98w
T 1%%111 g
. 1996 & 9Ted 7 WTO-TRIPS Agreement 3 Plant Variety Protection and Farmers’ Rights
Act (PPV&FRA), 2001 T 37T, Sa® Sifae SUar i &1 Iraen gall
(%r) SMEAF T (2000 & FAATT)
Genetically Modified (GM) %@ St Bt Cotton T STAHTI® ITANT F 3T (2002)]
. Seed Village Scheme (2005-06) F TTeqW & ST T ST Scurew & worfera B wam



. National Seed Plan (2019) % T&d I[UTa T 1511 T Tg= ¥ fhama aF AT #3 F1 77
EECIRIET]

. a1 Fefred st THTOE, DNA seTia @@t 94, 3T Block-chain STETRE safaferdt Reew
HIATT ST T 2

3. YT § i1 fAsh1e FTAHA F e ) Basis of Seed Development Programmes in India)
AT § &f1ST FashTe FTIwHT T ST 3 FTATTAT g AT Tal AT AT 9 ST g, S Hterterd 8

1) -G i STHTET TS (Three-tier Seed Multiplication System)
g TOTTSAT TR o fior forehre s Y sweameforar § —

LIRS CIEEAREI R ITEF ToAYT / [T
I Breeder Seed (HaeF SIS (  FH & T AATAF  /ICAR HEATH A AT AT AT Far
I Foundation Seed (AT ST ( NSC/ SSC / SAU / 1fersha Ieamas Breeder seed ¥ {[&AT a7 T@d gU 9 AT 9 Ieqma+
1T Certified Seed (AT sfisT ( e st s/ FIT STATT &Y AT FT A FIAT

(2) §EITTT @147 (Institutional Framework)

. TE st A (NSC) — Ferar w7 92 it Ieatas, THehor 3T Ao
. g it {9 (SSC) — T7 ¥ 9 st FrdshAT 7 H=TA|

. T {1 THTOE THAAT (SSCA) — &S TOTEIT YW1 T FTH|

. FET ST THET TAFTTAT (CSTL) — TOTET TLe707 & forw gy gl
. FY FrafEa=med sk ICAR €9 — 1T ST Ud Tireqo|

A3) HTITﬁ' I Fifaa srame (Legal and Policy Framework)

. Seeds Act, 1966 3 Seeds Rules, 1968
Seeds (Control) Order, 1983
National Seed Policy, 2002
Plant Variety Protection and Farmers’ Rights Act, 2001 (PPV&FRA)
Seed Bill, 2019 (Proposed)
=TT srfafeaeT o ot #7 3297 § — S ¥ I[urar At FAr, At & st it T FET, 67
AT TR T FAATEAT FLAT

4, §t1 AT FTEFRAT F THL ) Types of Seed Development Programmes)

AT | STo7 Ao 1 ATy, ATl o (At & & FiRatera Yot & §=1ierd 2rav gl =7 HTAwH! wl §eId:
AT T | FieT ST g g —

(A) HTESIA® & & FTARA (Public Sector Programmes)

. e e I (NSCO)

. 7 et v (SSCO)

. =T FY fFrsafa=maai (SAUs) EIT 9610 ST 78 AT STITaT ATy
J Seed Village Scheme

Krishi Vigyan Kendra (KVK) st Tforeor s13sa
(B) H%Tﬂ'& 8 & FAHA (Cooperative Sector Programmes)

Indian Farmers Fertilizer Cooperative (IFFCO)
. Krishak Bharati Cooperative (KRIBHCO)
National Cooperative Development Corporation (NCDC)

(C) ATt & F FT%A (Private Sector Programmes)



. Mahyco, Nuziveedu, Rasi Seeds, Bayer, Syngenta, Pioneer ST RSt Fafaat
o H&Tq: Hybrid seeds, GM seeds, ¥ Vegetables T¥ Ffad|

5. WX % Y@ {1 {419 FTAFA ) Major Seed Development Schemes in India)

CL] FFH TISAT / LR
1952 Improved Seed Distribution Programme Rt 1 I S 3T FLA
1975 National Seed Programme (Phase I-IIl) TATTST ST IART T T794T
1988 Technology Mission on Oilseeds & Pulses f&mad #T A & HEAl HT AT IeuTET
2005 Seed Village Scheme et 1w 9 IeaTee F forw wforfara war
2008 National Seed Policy Implementation AT GATE 37 [T & 7 Anfiary
2019 National Seed Plan et @ g quraT At fS A agT gt wEr

3- =g o1 Y fFAward ) Characteristics of Good Seed)

1. 9= ) Introduction)

Eﬁﬁrﬁw‘ﬁﬁﬁﬁwaﬁw (Foundation) &1
F | FglT AT § — “FTTH FI7 T AT — AT AT AT ITH IOTET H7 g AT ey THAAT Tge af GrAr2d g
SITAT Bl

F=IT NS (Good Seed) TE ZIAT & ST 4[&, AT (Viable), TR, IF AL &7AT ATAT 317 ATATNF €9 & L&
(Genetically Pure) '@I
ST AT FEA il IF ATl THTT Grel il Flag 3T UrETTh SIS AT HLaT gl

AT SRR & ST 7 qorar &1 [Heifd we & o asfes a9 a7 o T €, 5 -

. Genetic purity (ATTATF EaT)

. Physical purity (¥T{3% L[=dT)

. Germination percentage (< Jierd)
. Seed moisture (EﬁTrr &Y 7T)

. Seed vigor (\'rﬁ?l? 91'[%5)

3-. 3= 1T it &7 AAWATE ) Main Characteristics of Good Seed)
=, AT AT fAQruaTsH A gW 9 IHE g9t | i 996 2

1 SAATAF fAATATY (Genetic Characteristics)

2wt faremard (Physical Characteristics)

3 i AAwaTd (Physiological Characteristics)

4 waTeey gaet feroamd (Pathological/Health Characteristics)
Fr=r s fag 1 ferega e fear g O

(1) STIATAF LEAT (Genetic Purity)
=T A1 T fFe (True-to-type) FT ST AT — AT IHH AT 0T BT ST IH FHA il AT

e | 2
. Aot 7 foreft st Fohe a7 |h0r (Admixture) ST Fsqor 927 T AR
. g AT Far g o Scarad wad § aitad 39T, T Tarehar i uraEr a«f 2|
. AT : ST IO TS § SATAF LEAT > 98% SAALTF gl

(2) W SLEAT (Physical Purity)
. AT AITTF =T & T=g, 3l L& AT AT



. THH THET, FE, T3, 7T FHAT 6 1T AT GXIAATL % SIS(l /T (A0 Tl g7 A0

. AT : STHTIONT aisii § AT 98% Wit S[EdT duferd grar gl

(3) IF HFIT &HAT (High Germination Capacity)

. =T A1ST ATETHRAH ST LTHAT ATAT ZIAT ATRT AT1h ST o TG AT 6T HEAT THIHT € T I
. FH SFHLOT AT AT F ITTEA FH AT Gl AT AT gl gt gl

. AT : SATERTT FAAT H 80-90% SFLUT MALTF 21T & (ISTA norms)l

(4) =T it Straw arf<r a1 R (Seed Vigour)
. =T AT haer ST g TG ST AR afed IHH AT, THIT 3T TG SFT hl &THAT AT
ElE

. T o et i SR Af T & o s 27 5§
. g A1 T FAiFaar (Viability) ST 7273%F &a1227 (Physiological Health) T 91T g

(5) St 7t i wra (Optimum Moisture Content)
. i & FHT F1 T AT AT AR
TEd ATeH THT AT & AT (1A (Storage life) FT FF FIAT 5 3T FEHE AT i TR FHT HIL

AT 2
. Tgd T THT AT & Fa® (Tissue) FT THATT TgaT Tl g
. QTR : HATHTAT: STATS FEAT o o0 10-12%, TAGAT FHAT o 1T 8—10% FHT 3f=ra 91+t ATt 21
(6) =T T TTET (Seed Health)
. =T AT Tohelt Y YT o T, Fiie, ThS AT S RAT GHA F {<h 24T AT 0
. TRATET &1t o & ST 3 THTE T ST a9 ThdT 8l
. T 1T T 4TI Seed Pathology Tests FTT AT STTAT 21
(7) AT SAHT, AHTT AT TT (Uniform Size, Shape & Colour)
. =g TSI T AT, AP 3T T U HHF g7 AT 0
. Tg ST Far g I &S 999 F § T g0 2 Y I T0aghar 10 2l
. Tg ATME (Sowing) 3T SAFHI AT o7 AT graT gl
(8) SF =TV &HAT (High Storability)
. F=gT AT A THT T AT SFHLOT 7T ST S 91f<F F¥10 T T
. TH 1w ot & ST 7T, JEr 1T aor (Seed Coat) 3T AT USITSH TF A9TF 2

(9) & &7 98919 I (Identifiable Variety)
At o et i forer foFew T 8, S9ehT T0% 9891 (Label/Tag) EIAT AT
. T AT THTO 0 T 21 6 o1 sraea gl

(10) SRS T IUYH AR AT a9 (Seed Size & Weight)
ST AT ST AT AT AT ATH FolT AU FLA &, TOTEE LT ST ST ATel SATereh TAorga

EREiA
. o, T AT 22 ST S A1 1 €
3. WW@'W%&&W%W ) Seed Quality Standards)
T AAF (ATHTT HEAT g) Sa9q® &< /
SATATAF AT >98%

T 95 > 98%



T AEF (ATHTT HEA1 2) SE9qH &< /

sieor iera >85%
Tt f¥ AT <10-12%
TR HFET/ 0T AT A
CICACHES 39 ) 290% Vigour Index)

4. Wéﬁ?ﬁ?ﬂﬂgﬁ ) Importance of Good Quality Seed)

g STEHAT : = A1 F 15-25% T IUS Iz G|
TRT IIATERAT : T T FHel § HFAT 781 HeATa)
THETAT : THTT AT AT Fig ATAT FEA T 2T g
i AT : g U A R Y o A g

AT HW : [OTEATION A1 & FHTEAT FT FOA STTRT BT 2l

5. fFY ) Conclusion)
=T AT FHIT ITATET 6T TFATT T TgAT 37T TH Hgea 01 = gl
g Fad U SIS Al Ao Ig ST, JUrEATYel IedTa i Fhare it q9qfeg F7 wdi 2
575 4151 T TR T S, SR, o i wre it T 3T
T AIST STRATRERT T T 3297 UH SIS T ICATET 31T {0 FEAT ¢ ST “IF UG, Sg ScATIHAT i
FreehTfor AT Tar #7)
4- T {1 797 ) National Seeds Corporation - NSC) 3T TsT &1st f791# ) State Seeds
Corporation - SSC) Ft ﬁ'ﬂﬁl’ SIBER
1. 9T ) Introduction)
AT H FTT ICATET T TRAAT T TA ST TUrEATI0 SISTl ol STASHaAT 2|
S =T A ws T w0 H At w %’@ qTET THT 7 1961 § TP it A (National Seeds Corporation —
NSC) #F¥ z&ma=T Fi1
TEF AT 1970 F =9k § fAforer Troat # o fiwr s (State Seeds Corporation—SSC)ﬂﬁ‘crﬁ?l'{Wl
T HEATSAT T T 32T AT —
“TRaTT AT I O AT STHITOTT STSTi ohf G997 9%, I qoF 9¢ ITAsLar g wedT1”

AE e

2. TSI S5 7919 ) National Seeds Corporation - NSC)

AT (Establishment)

. TATIAT 99 : 1961

. TEATTH T . ARG GG, 5& HATA (Ministry of Agriculture & Farmers Welfare)
. TS T 95T : Public Sector Undertaking (PSU)

. HEATAT : 7% faweit (New Delhi)

&I 329 (Main Objectives of NSC)
TUTEAR<h SISTl T ST i< faawor
Breeder, Foundation 3fi¥ Certified i1 T IcTa= o2 THT I FIAT|
s ST 7
TqEHTL i TSI I &= 1 Trearge <47
T ATHATT TF T 10T TZIINT
ICAR, SAUSs, T 7757 =17 AT 3 |19 qH=aT 2 ST IcqTST qohe 11 T (AT
Tt = wistfera
Seed Village Programme 3 sfereror forfa<y = wreaw & fram=t &1 st seares &1 s

w om0 womwo =

EIERE G SR U ESIREREL



o e 99T (ISTA/OECD) % STET 1St TUrET Ieq0r Ue STHT0]|
6. fAata-smara @949 (Seed Export/Import Promotion)
o T 7 “Seed Export Hub” % &9 & faafara <A

YTIAT (Organizational Structure)

< IEERL
FaIT qEATAT T2 faeett
CEIREIDIE D 11 7 rfere & FTater T 9 2T, AT, @S5, TedT 91fe (
EISRCIEIEC AL 5 T2 FHArT TS BIH TSTEAT) |, gHATom, Tt 7 (
AT FEERTT THRTEAT T 100+ STTEITET Ffeeed
IS AT % FIeT TS F AT S99 |

FTA AT TATEATIAT (Functions and Activities)

CIEERIET] (Seed Production):
NSC 39T H T 1.5-2 AT gL &= § A1 IcqTa FLaTav gl
THE FE A — g, o1, 7T, T, fdag, Fam9, S ol
EICR LRSI (Seed Processing):
e wefIAT & &1 &t Jrs, AT, ITAT ST Tl
diw T (Seed Marketing):
Tt = e foshy, T vt & wreaw & faeo, s £ /9t § =
fIST =TT (Seed Storage):
IFATIAT T | WSTOT ATk S1ST T SFT SAHAT T 2|
AqEeTT UF fFHE (R&D):
TS FHA TFERT ST grefered &7 T ud q=+17l
Seed Village Programme:

T AT T T STaTE IHTRT ATeH A =TT

U i Ao i Sywfsaat (Achievements of NSC)

i o 10 e fFes & sttt ywfora s &7 Searae s fEaem|
25+ Zemt 7 ey fAta (wherm, sehra) |

ST ITWT & T “National Quality Seed Supply Chain” 3T ®TaHT|
ISO 9001:2015 FHTUT|

0O N0 LMo MO WO NO O ~

3. T 11 9T ) State Seeds Corporation - SSC)
TMIAT (Establishment)
. TATIAT: 1970 % T H, “National Seed Programme (NSP) — Phase I”” % siavid|
ITIT: TAF ToF | ST IcqTed, THERLOT < f3awor &1 §9fsa w<Am|
T TS AT AIAT TR — S
LT LT ST 17 A (MPSCSC)
I T« ST A= A7 (UPSSC)
T T &9 A (RSSCL)
gham fiw fF B9\ (HSDC)
foer T~ it s (BRBN) an1f2)

W 38%9) Main Objectives of SSC)

TS &7 9% Foundation 3T Certified Seed FT 3caTe|
2. AT gEERor, GeRfSRT 37 faore i sraem)

o O O O O



hed

T Tt T & Scaree | wrieT 9T
AT T UET T ST T AT FAT

o7 o Tafersr o Cramn, sgarr atafaat i st eust & a1 a4

FT3 Ud e (Functions and Activities of SSC)

FHIH wY R
1 CIEASRIEG] Breeder Seed § Foundation T Certified Seed T IcaTa
2 gEER F¥sT T TETS, TS, FITET, o7 TR
3w FSTI SSTIOT TIETHT HiY TATIT
4 By et 7 e ug o e
5 gforeor AT ITaTEF FRETHT T THATRT ARTEAT

6 TUTET Ty T T Seed Testing Laboratories ETXT T1&A0T

S 1T A it @947 (Organizational Framework)

FeqeT (Chairman) — TT5T FYHTT T (AI<H
werer fARer® (Managing Director) — T9THRE i@

Ieares SterrT, fEraure rfaerTdy, =TT Yaue, Tl SITasTT el

SSC T Y@ ITAT&AT (Achievements of SSC)

ST FqT I AT ACH AT

“Seed Replacement Rate (SRR)” & '{f?g’l

AT a7 &1 STaTae | 31 % a9

st faraeor deas FT1 e — “One Seed per Farmer” ST

4. NSC T SSC % &= gH+a¥ ) Coordination between NSC and SSC)

LECH NSC
= e

e Breeder 3fi¥ Foundation Seed FT ITITa"
[ERER AT TLHT
=T TSHT ICAR, DAC&FW
AT REREISEIEEIEIRIECRE]

quIaY 9 :

NSC, SSC T Breeder Seed STeTs4 ¥TAT 2l
SSC 39 &1 & Certified Seed TATT AT 2|
FAT FEATU et s faaeor == i #dt 2

5. %A1 AT T TS ) Contribution of NSC & SSC)

Al S e

AT T 7 AT (Seed Self-Sufficient Nation) sTHTITI
UTEATOT ST T AT A AW SqASAT AT |

ToReTeT 7 STST ITATE | qohef 10T TTRTETOT SR TSI 3|

g wif, Iga - Taered fHem, ST st I/ AT | Agea ol e
TASTT &= 3 &7 oy iAot g st [UreT 7T § o

SSC
T

Foundation ¥ Certified Seed IcqTa"
ST T

T FY FFramr

REIEREr I B EE L T



THE-2

EIE]

&ftor it gfToT ) Definition of Seed)

ST | AT 4Tl (Angiosperms) 3T Fg foHT Bt aTer 9Tei (Gymnosperms) FT a8 TRUH ST
(fertilized ovule) @?IT %" IEGE TH YU (embryo), FeSTRA SIS (stored food) T fsrrar (seed coat)
AR
g TTE o TSI &7 & LA § TAT THH 7T qre &7 &A1 2 g

I Ieal A
ST 9T T a8 AT & e U 797 9T 30+ grav gl

IST % T 9T ) Main Parts of a Seed)

1. fTaoT (Seed Coat):
&1ST T ATEET I ST 28 qLAT T&TH FeadT 2l
o EI'IE'&‘T{?T aear (Testa)
o ATNF TTdq — STHT (Tegmen)
2. 9T (Embryo):
g ST T ST AR g ST T3 9reT 9947 2|
0T H T A AR E -
o AT (Cotyledon) — Toftr afxrat
o SFT (Plumule) — FSE# T9T 3% off s+l &
o qATEHL (Radicle) — S T2 a1 §
3. Uit ¥ (Endosperm):

g qIEF qaTd (FeTH, WIEH, O A1) FT HS AT &, ST LT [ TTI07 T g

EIE TR Types of Seeds)

1. SisTa=t it G&AT F AT 9T (Based on Cotyledons):
(A) TFHe7HT di57 ) Monocotyledonous Seed)

. TAH TF A9 (Cotyledon) ZTdT gl

3T : g, T, o1, ST, G, TS AT

e favarg :

. T A0 graT g (FRead) |

. T I AT H LT ST HFAT § — TFGeT AL %N
. TSFTY IqfRd T2aT 2

(B) f@1579471 &7 ) Dicotyledonous Seed)

. Y qF 59T (Cotyledons) 21T 2

. SATEW:  HeX, 4T, g, T, AL, 3 ATi3)
e favarg :

. T TSI B & ST 0T &l TI907 & &

. USTETH ST 19T o a9 9¥ T9TH gl T4 2l
. U7 ¥¥ ®9 § f3@rE AT 2l

2. USTEqH &Y IURATY & AT U<



. USIEq% S5 (Albuminous seed):
TAH USIH gl gl
\5<:|5<U| TET, g, AL, ATIA|
FAUSTEATHE SIST (Exalbuminous seed):
zﬂﬁ@?ﬁﬂ—@@m T S0 § H=T 2T 2
IAMELOT:  HeT, §H, I, FT1I

3. "eeor fi fRufa & sy uv:

. Siifaa ST (Viable seed): FTOT T TR 1T

. S S5 (Non-viable seed): ST ST A1 &1 THATI

#I=7 % 1 ) Functions of Seed)

1. T Grer T fAETr (YSre)

2. 9T o ST T 3RTAT T T a970 T@ Tl

3. T et T FSTT|

4. et ot & orar it aar

5. T T @I ITIEA FT AT AT

15T 3% 3T § 3a¥ ) Difference between Seed and Grain)

FHIH AT 17 ) Seed) FATST ) Grain)
1. giRamar A7 =g wieas sieTery & o 797 wieT ST 2T g1 AT & SrE™ AT ATTRE ST F e T sar €, 7 % g4 F frm
2. e e Fare (R we o) F o IS, T ATZTE AT s ITanT & o)
3. UEHEROSTTE TN SIger) | rgaT, 7T, T TR srfed s R srar @ ( AT H FAS ATHTE, T, T, Tl AT I &1 23T Sram g1
4, X ) Treatment) =TT 1 Avrameft Hremnsft / & o=l fomar Strar 2 arfe e gefer 2n TSI T ITATI 21 et St #9178 @rer gerdf grar 21
5. S guar AT F ST Y IF SAHAT AT AAITF TS & STHTOT T S AFLAFAT T
6. T T AT s a § @ Srar € arfE s orftE et @) T AT AT graT gl
7. @ Rl “Ffisr AfA=H ) Seed Act) 1966” F fasta ST T STTaT 2) “gTer A" F T H AT ST 8

qIqLq

X EIST Ueh STATST T G g, SATehe g STATST SIS gl gl
IS FATE ¥ fory STARM 21T 2, STt o @ ¥ forn)

2. 39 €17 ) Improved Seed)
g
A 11 ag i grar g o asras fAfert & i e o g arf saw
STTersh AT, TNT ST rerhal, @T g iadr, 3g [OrET 3T a7 Sl SHE [aaruar gil

I 17 it fAATATE (Characteristics of Improved Seeds)
1. I SFHIT SAHAT (90% AT SATeF) |



T 7 e Tiare
STAATY A=
HHTT AT 3T 5T

I STATGHAT ATAT FHA o § e
T Y =T AT (8-12%)

S

3. 39T I &1 (1< ) Classes of Improved Seed)
AT | TS T =T THG a1 § (] AT g — [

T it ST &T / ST EEXI]

1. “gfFa9 97 ) Nucleus Seagy ST ) Breeder FTT ( ITg FAY TN T 5 A1 21T g @ga HiAa |ra &; &5y v % &m
2. =< 917 ) Breeder Seedyer weme =1 farafaemer THY ErSSH A FAT R ST 2 Meew (di=m) 3T EraT 21
3. IS FI5T ) Foundation Seed 1< =T fAvT AT dsfigha 3ot THE THTIOG 9T T2 BT 2 TG T ATAT ST 2
4. wwTOT fisT ) Certified Seed)  rferga T fiet caTEF / T 3T 2 it i e & AT ST )

i<t Tt <t s@T (Seed Multiplication Chain):

Nucleus Seed =» Breeder Seed =¥ Foundation Seed =» Certified Seed =» Farmer’s Field

4, 39T SIS o6 AT ) Advantages of Improved Seeds)

1. U H 15-25% TF Il

2. TRT U el | LTl

3. AT TRfeItaat § sga¥ agasfiear|
4, ITATET AT § FH

5.

THTH UETT T AT T FHHA ITH It 2l

5. 1T AT % Y@ T4+ ) Seed Improvement Methods)

1. HHLUT (Hybridization) — a7 37 tfers FoFedt &1 feTee 92 o =

2. FI9 (Selection) — IS T FT =TI T W1 NV F Forw =fisr Tame e

3. S ®9ef9 (Genetic Engineering) — STE—T=ITRIERT & LT TTALTEF AT 37 IcqTEH atoT
ERIGI

4, EIE R GRS (Seed Processing) — €T% AT, AT, qErT T T FEATI

Aoy ) Conclusion)

() ST ST TS H {ET SAY ST S urET WA FT §)
[ I FIST I ICATET FETH T T THTAT AL 2|
() ST &St T, THTUE, 3T ST & |1 & el T ATea ™ AT ST HT 9dT gl

1A, g, HEGT, TAT M AT & FISTT AT 1] ST ATARE FL=AT
1.9719 ) Oryza sativa) sl

q1g 9<=T (External Structure)

. AMRTL: AFT A TAAT (cylindrical), FS -t TreA|

. [ : 6, ST AT ATA TheT AT




o CICIERY| (Seed coat): qaet I, angfr T (Testa) gﬁ e ey, Shfqe= %rq
AT | g2 STAT 2
. {AH (Hilum): SFET0T T T2 BreT e
i €A1 (Internal Structure)
9 (Embryo):
EyEE | (Radicle): §=T S|
W (Plumule): TAT 3% TferAf|
FITeAS (Scutellum): THS TSI, TSETH & 0T AT FHLAT 2
@'F'Tﬁ (Endosperm):
TTE Sli¥ T F 9|
FITAFTAT H FTHTZAN AT AATTATCEA T T &I
TiUser (Micropyle) X 9 (Coleorhiza, Coleoptile):
SHLUT H FZTAF LU

O W O O N O O 0O =

2.31g ) Triticum aestivum) st

CISKESEI

. HATHRTT : FIT, ASTHIT AT (A

. {A 2 FoanT 21 AT I

. fSTTaoT: TET 9T (Testa) 3f¥ T 9|

. T Sl ATSh TS : S50 § ey s

ST G=T

1. qur:

o T ST (Dicotyledonous) —ﬁé ) Wﬁwqwq?ﬁ (coleoptile) 3T
embryonic axis ¥Ig|

o IRwe ol g et

2. TEIETH ;

o fruTetgee — =i %5{ (aleurone layer, starchy endosperm)

o T gluten) 7 == ERtEl

3. TAFTT L 2 TTI0T RITARTA F AR

3. UFT (Zea mays) isT

CISKESEI

. HATHRTL : TTATRIL AT AT

. G2 deT, T AT AT

. EISIERS PR AN e i S S

. TR : T, FFHIT TIA & €7 H|

AT GLAAT

1. qor:

o TFHASTTAT (Monocotyledonous)

o A (Scutellum): T STHLTIT
o IRw ik === : Coleorhiza 37T Coleoptile FTIT TfErd
2. USTeqH :

o TeTd: TH AT



o TAATT 94T : TEIA U UATSH HIq|

4.9 (Cicer arietinum) i<

CISKESEI

. ATHT : I AT SASTHIL, HITI

. B2 9T, 607 AT ATA|

. fSTTa<or: FSIT, TET 92T (testa), FEeTahT AT T FET gedTl
. R sigeor = 72 w1

AT HLAAT

1. qur:

o et (Dicotyledonous)

o A FITCAS I, SHA AT A
: USTeqH :

° EISREIRARIEERIER]

o TE 3T FATgrege H ATl
5. GEATE A (Glycine max) s

CISKESEI

. ATHT : ITT AT ASTHTL, F=rehAT)

. [ FTT, 37 A7 FreAr (e o1 gEm) |

. AT : TAAT TIT (testa) STT ATELT AT & AT & gl
CIIECRCEC L

1. qor:

o faasrT=T (Dicotyledonous)

o 3 FITEASIH, embryonic axis TIE|

2. Q@I’F‘Jﬁ

o FAUS eI : Tt | qroom|

o TE (AT IEH) 3T a 912

: o ge=T:
o TATdEhIee (Cotyledon tissue) T 3T 9T & 9 |
T - o7 GHAT R’ ATTHT T8
i Cotyledon Endosperm oy a==T

EICK) 1 (Monocot) ‘{f Coleoptile, Coleorhiza
e 2 (Dicot) ELl Aleurone layer
T 1(Monocot) gt Scutellum
=T 2 (Dicot) T2l ) Cotyledon ¥ ( Embryonic axis

& WS

T e+

TIE FTATEIESE +



CIS Cotyledon Endosperm forqry d==T qeT WS
CIRICICH 2 (Dicot) H"ﬁpr ) Cotyledon ¥ ( Embryonic axis T TT +

ST STt (Seed Morphology) T THTET H¥A dTe HITH

1 st ) Seed Morphology) T %’?

TR :
AT AT F ST 7 SUHT, T, T, TATIAT it TEAT, T FT S, TS Hit AATS-ATSTS, TAA 3T
HIaTE ST gt gl
g ATET T ST ST, HHL, AT FIY IcqTad § Tgea ol T AT 2l

1. a@fﬁ‘eﬁ FHTHh ) Genetic Factors)
1.1 SITRY/9STTA (Species/Variety)

. T — T TSATIAAT o FTST ATRTE B FATATIAF (AT 2T 2l

° IITEIOT: FAAT HT AT FET 3T FSIL, T AT AT FleT 37T ATIH |
. STA T A SIS & ATRTE, HIETS AT AFIT Fl HLTT HLaT gl

1.2 SoT9 Y H&AT 3T =41 (Cotyledon Number and Structure)

. THATSTTAT (Monocot) ST # TSTETH F2T 3T Fifeored SeT 21T gl

= (Dicot) # Fifede a=T 3T Trwwr sieTRa F7aT 2|
1.3 FIE-H ST AT grefse=eie (Hybridization)
. gIEiae TSl | SRt |Tar-Toar T o I 1 707 It 2l
. FIST T ATRTE, T AT AIeTS ATATF AT o ATHTL FaadT gl

2. 919 F1% ) Environmental Factors)
2.1 S99 (Climate)

ATTHT 3HT ATRAT fIST SHTL 3T TS T TATAT FLAT 2

o 39 ATIHTT — IS BleT T Tl

° AT ATTET + THT — =Io7 27 37 Rt

2.2 F&T T T 9O (Soil Type & Nutrients)

. S R T ad (N, P, K) 157 # 3w & e = 2|
o TATH ATSZISTT — =T 3T TTET 1o

o T qeal it FHT — AT F FHT

HaT il aaTae (T iet, ZrHe, F=eT) ST 1T 3 TIoT STy i THIEd Fdl gl
2.3 ST Y& (Water Availability)

. TET/TqTHT AT FHT — ST el T ATaHhad|

. i =T — i s sie aw= 7 7f3)

24 @WQT (Light Exposure)

. TITH GF THTLT — SIS T GOT 3T T HITLAHRTA HT AT
. TFH THTI — FFIT H T S FIoT SR | HHT

@3. Sfaw) TS %1<h /Biological /Developmental Factors)
3.1 % 3T IXRTT T THTX (Flower & Pollination Type)



. FHE-Tiferas drel § a1 s 7 srferen fAfaream

. AE-qieres Tl § AR q9T9 T2aT 2l

3.2 ®ES T QYT S Ifaeqei (Crop Nutrition & Competition)
. qTET & S ATTETET — B, FASL 1971

. St T ST T — Fe, 92 A1

3.3 S FT A ST T (Crop Age & Health)

. TTer T T TaE AaEET — T2 T "t s

. TRIET 9T — ATRT 3T oraT | FH7)

4, I THEHTIT T ST FT1F (Seed Processing & Storage Factors)
Wﬁ'ﬁ'@ﬁ (Seed Drying)

srerfers qE ¥ d9 frge T 2|

St Y 91T TEe 9% SR BT T=ar Bl
SETOT T ATIAT 3T THY (Storage Conditions)

g ATIHT + THY — &S ®eAT, HEHAT AT a9 FH AT

ST ST % T — FIST ATHTT ST LT f<h 977 TE@dT gl
oeRr fafemt (Processing Methods)

THETS, AT, SISl FaTs — AR AT F7 § T

5. SIST STARTTGRT 9T AT &1 & a0y g

. Seed Density (7<) : ST T 9TT 3T Wwﬁﬁ'{m—d‘r%l

. Seed Coat Thickness (ST HIETS) : HIET STAIT — FTST TST AT AT ATIF|
Embryo Size (YT 3HIT) : GOT ST — 1T AHLT H I

Physwloglcal Maturity (**ﬁﬁﬂi EIECET I ﬁ TITE AFEAT & i a8 AT T @ﬁ %’I

O W O O DN O O M=

§$|§—3
1. =fiex it fafer Fa7 - ot TFIE , BIaT 37 TwarT

e fisr |7 &2
AT A7 a8 191 8 Foe Sous it & O 7 At YT A ST weRdr) Jre, e o ot
& ofTSTl 7 TS § 97 T8i Tl
I TR A :

o AT 19 T I AT TF-f1ST IR (self-reproducing seeds) TS FY T

o A Ford w IR W * g g gl

2. AT gats #T 3fagr
o 1990 F T91F ¥ USDA 3iX g ST hqAT 7 6 T HT (ohrg [haT|
« ¥ Genetic Use Restriction Technology (GURT) % ATH & Y STTHT ST4T 2|
o THEH T I29F AT S FAAT F HITISE I FIORTF AT T e

3. AR SIS F FTH FLqT §?
g A% /S0 %1% (Genetic Engineering) U< 3T 2|



gfear:
1. T % S0AT H U o i STt Srar 2|

2. 7g Sh+ i A & et war 2

3. IS TRt AT A IT AT A 8, AR 7T |7 o forT aist S/ 39 # 19w g1 31 &
Ter oY

o e aEdE IS § U “EFrierg 9 TF FIA AT A STAT B

o I SO 9T F A1 A 9T FhRT g1 14T 2l

o  TRUTHEAET S5 A (non-viable) BT ST &l

4, AT fiw F wrER
1. TFETHT &1 I TUTaT AT SIS7 it TG T=AT B
2. oIS FUMAAT F o AT, FiF 3w g< AT TAT S1S7 =7 g7
3. F® HIHAT §, i 3T TT MI=07 § HaE T TaT gl

5. e 1S F THa
1. framat it snfefew ffar szt &)
2. SIS T Y IR TAqT U< 36 T24d7 2
3. QAU @AY fs e S STt ISITiaat § et 797, a7 ITHfas aredl i Ta-Joia
SHAT TATET gl Tohell gl
4. =TH % <4 # [Aivg a1 Rt FEr g

6. =RTAeT i siX st fafaerar
o TRt IS FRETET T AU & TR ST T SUART 60 ST 2
o AT 19 T TF T 2, OrEE e 3T Y= Sfaay v "awr a8 q9har )
o TH FHIIOT, FIY AT T TATAXT A 80 ATTH STAN & [GATE &
AT it TR FT 872
X A7 a8 11 & 59 G=T g aTelT 9reT T AU i 981 < THdTl TH Genetic Use
Restriction Technology (GURT) & 3dvta fa=wfera foram
e 29T
o IS FOfAT & ATfEF FUET (IPR) AT
o a1 2T a9 F3T i =@hed & forg S e

2. qe1h! fA=r ) Scientific/Technical Details)

2.1 Molecular Mechanism
1. Seed-specific promoter gene
o 7E ST 3t AT A A AT e 3
2. Cytotoxic / lethality gene
o A S TS o T &T TehaT g i et &7 Aower a=Tar 2
3. Regulatory gene (Control gene)

o TE S lethality gene T == Fear g, ATl 1T qget AT ATHTT €T & 3T Tehl
ERIEK (Mechanism):
FIST FET . ATET T FA 3T A 9947 - lethality gene HHT - FHIT AOHA

2.2 961X (Types of Terminator / GURT technology)
1. V-GURT (Variety-level GURT)



o X UTY I T-FTST ITHTET 79T &l [HA=d Far g
2. T-GURT (Trait-specific GURT)
o AW TAAT AN (SIE T TALre AT e TTALrer)  arer et 1 [==ra #2ar g

2.3 Genetic Engineering Process
1. Transformation
o UTY % SFRT H lethality Sfi¥ regulatory SI= STT ST 2l
2. Tissue Culture / Regeneration
o O T o | IITAT SATAT B

3. Testing
o &I T qEreror FohaT STaT 8 o 3 Tgelt ST A U% 6THTT ®9 F 39 8 3T STl

T fAowe g1 511 2

et Bt FUTH T ZEhT g AF FA

1. Bt FITH F47 &7
Bt FUTH UF AT/ genetically modified (GM) ®H«1 § 7 8, {5 Bacillus thuringiensis (Bt)
FFIFET F Cry SO F dreaw T fa=faa fFr w2
e Cry S 7 a5g & Wtem e (S qiaai¥ /Helicoverpa armigera) & faems gfareft 2r
STAT 2l
o BtFIE # g SN utd & At fReat § @it Tiée &1 fAwior w2ar 8, S $iiel &1 71
AT gl
o I TETAMT HISATER T @IT I HH FHAT 2

2. Bt 9T &7 3fag™
o 1990 %F T9TF T WTIT i< FAHTHT H 9TTe

o WTEA H 2002 ¥ @ €T T FALEAA T I Bt FITH T TS HAT|
o WTYT H THE WE I3 : Bt cotton hybrids S Bollgard-I, Bollgard-II|

3. Bt FITH Fil T ) Genetic Engineering)
3.1 ST &7 &
« Bacillus thuringiensis (Bt) &7 & Cry TrE st foram Srar 2
3.2 i ZrErse Wi
1. Agrobacterium-mediated transformation: 9Ter =T FITAHTAT H Cry SOH STAT SATAT 2
2. Tissue culture: 9 & & # fasfaa foraT siTaT 81
3. Screening: FI AGT UY I 1T & oA Cry S TR 3T T 21
3.3 fraraeht
o TTE F TN, BA AT AT H Cry TET T 2
o #FI (Helicoverpa armigera) 38 @Td § — STk U2 & T T ZraT § — e 7L SATAT

2l

4. Bt 9TH %I 3% F¥ ) Modern Agriculture Practices)

4.1 FATE S 7 Ay
o TR S AT oY 3a pH aTeft s




o A9 AT 25-30 T/ TFEN
o Line-to-line AT drip irrigation 3T T H TATeId|
4.2 e S T =
o HEX Fe: TAard|
« Bt FUH ¥ TEMANT HIATUF FH ITTN
o Integrated Pest Management (IPM) TTHTAT — ATHHTLT Fie Tl
4.3 IS e
o Hford NPK 39|
o FTATHIEATSHL 3T FFIIES & AT ATEAF FIU
4.4 T Si7 =TS
« Drip irrigation 3fi¥ water management — 3Tf2r% IcUTE, FH I
o FUT 9T fA¥war F:
4.5 HET T ST IATEH
o 150-180 f& =T FHA =7
o ITT ZFATITTEA:  500-1500 FERIT/ZFAT, TAATY 3T Tae| 9¥ A7)

5. Bt HYTH & ®EA<

Fie giadry : aiaaiy i s Lepidopteranaﬁﬁﬁﬂ'(&ﬁl
FATATIH FH STTRT: T A< Fram 7 g 7
IF ST : T G F SIS agdl 2

ST AT : et ot o § gfa)

TIATLT G : THTATAF FlaATRT T FH ITIRT

AN A

6. Bt FITH F THATT qUEATT /

ﬁﬁﬁmﬁﬁﬁﬂm(resistant pests) — Bt S+ T 31T FH|
fier St FETS: BT AT AT AT GLEAT T=4T 2

Stfash faferear a2 18 aaie F9TE STl w1 e T97iad]
FT Fiie 3T AN T @A (I sucking pests) — [PM FTEL|
ot st =e R & o amTa a7 Jehd @)

M e

7. Modern Agricultural Practices for Bt Cotton (%’r@w ff(

Practice Description
Seed Treatment VST T TS AT Hle Fas a1 F 3749
Spacing 75-90 cm &= TqOT
Irrigation Drip / Micro sprinkler irrigation
Fertilizer NPK Eqferd  +biofertilizer
Pest Management IPM: Bt + beneficial insects + minimum pesticide
Harvesting Boll opening stage ®, €T &

1. smg s FY w7 82
MY FW a8 T a5 & SaH a7, THArhr i yagT At F ST Fe 7o
ITATE 3fIY FTY ITATEHAT [ ATHAT FHIT 1T B

o THH IZ9A: IY STUTEA, HHTE TTT, TITALOT HL&TT 3T Fhar=l it s 7 Fiag



o ¥ JFEY Green Revolution 3 Biotechnology  STIET SITAT gl

2. e F F &I THh
2.1 TR st s SAfa® a1 (Improved Seeds & Biotechnology)
o TP IUS ATAT ATFAAT (HYV) 3T GM FH (S Bt F9TH, GM H&T) |
o I ST T @7 Fie FaEor F form
o IS IF ST fHACT Taheieh STET ST STETREA Tohet 1401
2.2 IACE 3T TV F&7 (Fertilizer & Nutrient Management)
Tqfera NPK (Nitrogen, Phosphorus, Potassium) 3371
o Micronutrients: Zn, Fe, Mn, B 31{e &7 ‘If%fl
e Organic fertilizers: FEES, A, ATATHEATSIT
« Soil Testing — SAALTFHAT ATHATE IALH KT ITTN
2.3 f8=TE 9% (Irrigation Technology)
R i e ot Y s=ra i qroor fAr)
o TAYT ATLTRA GAT o HHTIA Tl T TS &
e Micro-irrigation systems: ¥&H fH=TE, T ST TT9T TedT F@Td 2|
2.4 Fire i< T AT (Integrated Pest Management, IPM)
o TTETATHSE FHlaATErHT FT FH GUA|
o Bt ®E, Sifas 99T (Beneficial insects), pheromone traps|
o THE T AT AL FHEAT [ATEAT T ST

2.5 STEAE FIY ITHLT (Modern Farm Machinery)
¢ Tractors, Seed Drills, Harvesters — IHI T 7 F=94q|
e Precision agriculture tools: GPS, Drones, Soil Sensors|

« Automation 3fi¥ Robotics — &AT #FT F&AT F&TT 2
2.6 Tﬁ' g T 3 fRfStest T 1% (Agri-Technology & Digital Farming)
« Remote sensing, GIS mapping — FHe il F*afa FT i
o TEEA UT AT FW g=41T1 — GE, i, 393 Tz
« Data-driven decisions — ST & 3T IcaTa AT

3. e F F AT
1. IF SHTEA R UrE«T: HY'V T GM % |

ST 3 qTS7 it §=ra: Drip irrigation ¥ soil testing|
e 3T T fRF=0T: [PM 37 Bt wH |
a7 o § i 7 AW, AEE IcaTaeRdTl

TATALOT &I TTEATATAE HlEATH FH ITI

T ThT TAAT: Precision agriculture, sensors 3f¥ robotics|

4. YFAF F FT FAIAAT THa= /

. ATEF TEAAS STINT — T 37 ST 7|

GM Fa«t g faare — st Bferyar < game

g AWTa: gefar, o7 3 394
et &Y st Aviar: fiwr Faf[at i T 92 [
QAT FTATAAT: T AT FrATd M1 S e FH1

SANNAEE

I N



3-THITeH 157 (Synthetic Seeds) 3T IehT STRATRIHT & T<F
frafes e - af=
giReTaT:
frerfes e, ™o Ta'q' Fer o Fgl SITdT &, 9Tl % F9 (genetically identical plantlets) IT
somatic embryos FT TF FTST SIHT HIAAT H STATRL aATAT SATAT g1 T TTH{d SISl il a3 ol
T (sowing)%ﬁ?'@?ﬁﬂ%‘lﬂﬁiﬁ%ﬁﬁﬁﬁﬁm (tissue culture)ﬁ%‘-—ﬁ?ﬁﬁr
o 2 2l
Ter oY
« ¥ somatic embryos, shoot buds IT protocorm-like bodies (PLBs) GGG %I
o TH HTEAH ¥ ASTg A qTel (vegetatively propagated plants) FT T2 THT 9T IeqTEA AT
2l
o TE FY S Sirwefiar qrell § agd SUARMT 8l
fHafes fiwr F o :
1. G AW T Gheded TATATT F G H TgrIHhl
2. G&FAT: SHIETET Y FHTHAT SH9T0 TG
3. ST S qREE : ST § #0g 37 &t T ¥ TRag|
4. HEI qTEl % I | AgIah

2. FEafes fisr Srenfiet & oo
frarfes S ScaTes # fAf9er =12 oY 92 T §1 MSc ¥a% U¥ Teg qohdiehl &9 F AT
SESEA
2.1. &G % (Source tissue)
« Somatic embryos: TEE T &I
« Shoot buds / Microshoots: s TTel # ITTN
« Protocorm-like bodies (PLBs): 39 =7 & s1ifehe #)
fadroard :
o SOHIETET BITAT  (Genetic stability)
o I=HT ?{%;’ &HdT (Regeneration potential)

2.2, Q%Uﬂﬁ'-?l?r (Encapsulation)
o TTRAT: TTert T FicraFA qT embryos FT ST AT ARIAA § YT SATAT 2
o TTAT:
o Sodium alginate (2—4%) — 1T T ATELY FITT o forw)
o Calcium chloride (50—100 mM) — SIefs¥9T & form)
o WEY:
o T T AT AT AT
o T F forw smEr ST

2.3. GLIAT 3T 3MHX (Structure and Formulation)

e Core: embryonic tissue 3T shoot bud
e Coating matrix: Sodium alginate gel
e Optional additives:

o Nutrients

o Plant growth regulators (PGRs)



o Osmoprotectants

Note: TH HXAHT T 3297 9T T g AT TLAT FATHT HAT 5

2.4. TTT 3T WSTOT (Storage and Preservation)
o Sfta WS (Cold storage): Embryos &I 4—10°C 9% T@T ST 2|
o TS WIS (Desiccation): T&T F AT — TF Ao |l qh TITAT|
o T FaTd F T Cryopreservation — liquid nitrogen

2.5. 997 3T fa™ (Sowing and Regeneration)
o THafes s 1 M2, U2 97 S /reaw § T S gt gl
o ST & T AT SATAT 7 3T e & oty @t gar

« Regeneration efficiency 7T ¥ Fzar 2
o Embryo quality
o Coating matrix
o Growth regulators

2.6. STTIREAT (Applications)
1. FY ST InE

o Bananas, Sugarcane, Orchids
2. FAEqTT HLEW:

o Rare 3T endangered species
3. Sfrwefir dter:

o Large-scale production of medicinal plants

4. SAreTsT fRaT ST @A

3. 9TX9r ) Summary Table)

TEHELT/ fararor SELE)

T Fd%  Somatic embryos, PLBs, Shoot buds Genetic fidelity 3fi¥ Regeneration potential
Q"%?\Tgﬁ!er?r Sodium alginate + Calcium chloride T T T gﬁ%ﬂ

=T Core + Coating matrix + Additives o 7 foerrer gad=

ey Cold storage / Cryopreservation Shelf life I&TAT

9T Soil / Hydroponic / In vitro IR EETR

ITTIT Agriculture, Horticulture, Conservation Large-scale multiplication

4- %%%WW%WWWW FEH ST T AT
ﬁUT ) Somatic/Physical Embryo)
TRTYT
é‘%‘h’ (Somatic Embryo)a_a’wgﬁﬁﬁ%ﬁ?{:ﬁ'ﬂlﬂﬁ?m (somatic tissue)ﬁ'ﬁ?ﬁ'cl’
gIaT &, T o Tamra e &) 38 |qidfes gitsat ot #2729 2
Ter fag:
o JAMT: 9T % 9=, AT, SIS, AT FoAd (Callus) Fa® 1
o faFE: 77 gur aTiReE STl A9 ST, a9, 9t & =0 # FEwtaa grar 2
. WEET: e TR A wfere et i qfax ¥ oo s e straT 21



fadreame :
1. THA GO ¥ g 9T HT [T geHa)
2. o1 % fa¥T S5 (Asexual Reproduction)|
3. S Wt § geaar, v g a1 A qiet H)

2 T[%ITI' &IST &7 IqTE ) Artificial Seed Production)
TR :
FOW S5 (Artificial Seed) T8 T AT FATT FHaeh g o1 ST STHT GLAAT R Ak ed Hceh AT
T ST 991 7g T T T AT " F ST q7av gl
ITITE T AT (Stepwise):
1. OT/%9] 99 :
o TFE, [AW s AT FiATeH TRSAT T FAT 7T 2
2. T AR | fawme:
o WITRTH # I acF 3T g¥IF (Auxin, Cytokinin) FTT 0T FT faHTe|
3. FITET (Encapsulation):
o gUT & TN TIHAT (I AN sAfese) H dUeT SI1aT 2|
o HITET H TP e Sl HLers SIe o7 9 2|
4. GfHTHIOT (Hardening/Acclimatization):
o UT T (W ¥ TATHIANT FdA & Ugel (HATd arqraor § FSrgdt af Sl gl
5. 99 (Sowing):
o AT FAW ST &1 7 AT HATTT ATeAT | TAT ST 2
CENEERARCILE
o FOW S AR ik At aRkRafat § a8 99 9 SeTed 999 a97dT 2l
o T UTRINE SIo7 STUTET | HTATSH (S o7 it ST, HHEH AT G W) T TTE FT

EET
3 Wﬁﬁr'ﬂ ﬂ&’ﬂ'ﬂﬁ'ﬁ ) Applications)
ELERIRI R

HaaaeiTagere qTe T |/ T S AT AT oA wrel i /e ATl
FANRT G a8 F9 92 Ieamae STET 3T HHTT TSI &THAT ) true-to-type) AT FATI
ST ITASHAT TEMT TR AT T AT | T8 6ear § ¥ STedt Iqerse|
et ore #1 9= greg e a1 B F & et gt w1 v
ST 3% uRagH AT AT T GIAT T@ ST AT T 9T A5 T
SERIEITENERTEIC] S ST, STaTaT ® G ST e SEeT|

4 IATF AgA

1. Sifash [T s Ta=g SeaTad — T ard|

2. |aq I — ST IeATEA A¥ A T2raar F:a

3. HREr S YTt — fae g At yStrtaat & foro)

4. SHENRIF WX X AT — |, FeAl, Aol qvefi 7 a1 §ea1 § @i

S KKK A A A A A A ===



1) 9TeT I a4 T=T 10w AT [ ITTT -
91T Ha% "ae+ ) Plant Tissue Culture)
T =T (Introduction)
ST A Hae9 UF 59 faar (In vitro) Ta1a ¢, Forad dter & foret ot amr (oo Afveew, o=h,
STE, FIST, TXRTHT of1fs) 7 FAShaor (sterile) TR & FEW Trwe wreqw 9% 397047 74T ©
qTleh ag < HITHTY, s AT TFYOT qreT FH T HiT T
TH TEHATE T ST AT T "SITEqIedt (Totipotency)'! § — ST el S{TAd qTET HITAHT H
TET YT I shT ST HaT gral gl

T AT ) Nutrient Medium)
T FHaF Hae il THAAT FTHT g2 T TIR HTEAH T GL=AT 7 9T F2dT 21
1. 9T ATETH & T 9<F (Major Components):

qeH w

Y % Tl B AEALTF A —
1. FFTEASH A9 ) Inorganic Salts) « H#S YT : N, P, K, Ca, Mg, S
* HTEAX UAEed : Fe, Mn, Zn, Cu, B, Mo, Co

2. FE A A ) Organic FTAT Hd qead:) g, et amfee) | aeates e,
Compounds) qrsieetiiea afe (

oTeT 3 T S —

o FHIRT ) Auxins): IAA, NAA, 2,4-D

z;ﬁw ) Plant Growth o qTZITHTEM ) Cytokinins): BAP, Kinetin, Zeatin
& o Mo ) GAs) — 9 TEt=IemE & for
« TieATET TRIT ) ABA) — THITITH=ATET 2
4. ST Q@? ) Gelling Agent) [TEAH T S T %’@ — Agar IT Gelrite

5. pH AT ST HTHTT: pH = 5.6-5.8 T¥ &< AT AT
ot R mm,wﬁ?aﬁ,ﬁwﬁ

2. JI9eh HTEAH % THL (Types of Media):

ATeAH fafward  /swEnT
MS Medium (Murashige and Skoog, 1962) TE AT, Ig AT & qTeA
B5 Medium (Gamborg, 1968) TEGT Fod T AT oIH Hd 6 (o0 ST
N6 Medium (Chu, 1975) T AT AT Sk Gad+ & forw
White’s Medium (1943) T TTEIF ATEAH, T Fod? & (o0
SH Medium (Schenk and Hildebrandt, 1972) TTHT ITT SHaF a8 gq

qT&T 3% a8 & Tq& THX ) Major Types)
1. Sidd G989 (Callus Culture):
o Td® H AATAT HITAFT THE (callus) FT AT
o @TE H T shoot 3T root ¥ e forw ST 7hy 2




2. 3T HFHT (Organ Culture):
o TS, AT, TRA, TIRT AT S T ST Filsh Hared HeATl
3. A=W 949 (Meristem Culture):
o ATATH-TT qTeN ITH A gq oS ARFEH FT T2
4. Qﬁ'*ﬁ'ﬂﬁ'é"rl’ (Embryo Culture):
o TITE AT ALOT YOI T HTEAT T I
5. JIETATeE 998+ (Protoplast Culture):
o TTTRT iRy et Faer METveATee T T, Arg T grafasresed F |
6. TEIUT Gae_ (Cell Suspension Culture):
o T HILAH | FHITAHTAT T GG

qTET e G98 & ITANT ) Applications)

e STIRT
1. T&H I9 ) Micropropagation) TRISTATES H<h Ud THA 4T FT T 71 92—
2. STHATSH G ) Germplasm Conservation) ﬁ?ﬁrsrrq TSI 3T HLET ) cryopreservation g1 (
3.9ty g ) Plant Improvement) Trafes '{F?@'@'I’%@TQFT, r{f&m EpE)
4. fgftg= I ) Secondary Metabolites) ST AF S TS, A 1e, TS
SIED)
5. FTILH H{<h 4T ) Virus-free Plants) HIETH FoT g 91 it i Iy

6. 5= af=d ) Genetic Transformation) TSI dTelt o =Hir gq
7. TS FHIT FHAAT § GZIAT ) Embryo A S 5 g P

Rescue)

qTeT Ha% TG St THAT ) General Steps)
1. TFIRAIE 999 (Selection of Explant)
2. |agl A9sal (Surface Sterilization)
3. IS ATEAR T FATE
4, W&F—I’ (Inoculation)
5. SAFENT (Incubation) — R qTa, SreTer, ST
6. S gfeg Ud fasaT (Regeneration)
7. QIR (Hardening) T& 9Te FT A9 (Transplantation)

2) giEstiEe i, ah=T SieuHt (Sefesedt SSiaae wWsa= #i7) -
TSt 197 (Transgenic Seeds)
gR=7 (Introduction)

SIS 1T UH 15T g & (o8 Hd €9 8 Thet o7 St (4T, Sai T, I AT SIHaR)
1 faRsft Sfi=r (foreign gene) Tammriafia BT strar & avfer sv oier & s 72 Fife Rowar
(trait) 3T FT ST 7|

TH THAT &7 ST ATHFIRT (Genetic Engineering) T TG a@aﬂ%ﬁ (Transgenesis)
Fgd &l

UH GTeff T Taoi=a 918l (Transgenic Plants) T 398 JTH 1571 T ZESTA 197 FHgT STAT 2l




?;i'ﬂﬁﬁiﬁ fier fRmtor i gk (Steps of Transgenic Seed Development)
= [EERU]

1. SfI9 %7 999 ) Gene Selection) | (%gﬁ[;:_ﬁag HT TEAT Traeg -S4 Hie) , arharefi-

2. SfI¥ %T TG ) Gene Isolation)  =ITA S T STTAT T 37T FHEATI
3. JFTH ) Vector I S T TATRHAE AT AL FFEL A ST

Construction)
ST T oTer T FFArRTA H WA AT — FTHTAG: Agrobacterium
tumefaciens, S 797 ) Gene gun) IT Electroporation TT|

5. TTESA% RITART HT FIT

) Selection of Transformed Cells) .: AT G HAT AR ZIAHACH HT A
6. 9Y& &1 TASIT ) Regeneration) e HALH Tl gTXT Ul ae fEafaa FeAT|
7. TESIA® S ST ) Seed A S S Sy N . -

Formation)

4. Sf\9 39T ) Gene Transfer)

TSI BT @ IS8 (Major Examples)

T TR S &/ e
Bt Cotton Bacillus thuringiensis & Bt St ) Tfa<ret-bollworm)
Bt Brinjal CrylAcsi= Shoot & fruit borer STt
Golden Rice daffodil + Erwinia uredovora ¥ B-carotene IcqTad ) Vitamin A

EiG source)

Roundup Ready Soybean EPSPS S Glyphosate 9rTahaTeft FEAefera
Flavr Savr Tomato Antisense RNA @& el T T | TR T AHAT
Papaya Ringspot Virus Resistant Coat protein gene Byt
Papaya
WA | TS wEall #T 9997 ) Regulation of Transgenic Crops in India)

AT H ATTA T T F HeTard Strai (GMOs) 3 ST, T 3T AT ST TN i
e e & o ue qerh 9T @i =T 2l

G.E.A.C. (Genetic Engineering Appraisal Committee) ufaa
(Introduction)

Genetic Engineering Appraisal Committee (GEAC) STTRd LY HiI TF IF-Fa< T JeTF
el g, ST qata<or, a9 UF Searg TRadd #9mad (MoEFCC) F Siaiid wTd T gl
GEAC T 9 Environment (Protection) Act, 1986 T &IT¥T 6, 8 3 25 % dgd T 147 2m

GEAC % F1¥ ) Functions of GEAC)

EaR] [EERu]
freft off aierstf=er wEer #it Contained trials 3T Field
trials  forg 31?[5!'% ST

2. FTaaTaT fAEEe £ @5 ) Approval for 7T wEe FRferd @ START g Fdt 8 @ 396
Commercial Release) FTIOTTST ITART T AT 3T

3. gL&IT GATH ) Biosafety Evaluation) TTaeer, Sta fAfaedr, e s ey w@reey a7 g9rtEd

1. greqor fi Evalﬁ ) Approval of Field Trials)



LR [EERUS
ERIEIEAR I
THTLTATSN ST e 21 qrzed HT AR

Aratere sty & "etaa fen e ve Ham -
FATATI

4. fATTeit g fA==T ) Monitoring and

Regulation)

5. Tifa Aei<or ) Policy Formulation)

T ¥ 3= f{amas R ) Other Regulatory Bodies)

Ter EaL]
R&D Committee TRIHF e i fArerer
Institutional Biosafety Committee . "
(IBSC) v WFHTQTQT&%TQE-EBIFI AT AT
Review Committee on Genetic DBT (Department of Biotechnology) & dgd FTT FLAl %’, TARTATAT
Manipulation (RCGM) TAX o SATHLTT I T &l §

State Biotechnology Coordination
Committee (SBCC) 7 TG T ATt

District Level Committee (DLC) Fies Tq¥ 9¥ TN i @vE

A § S o Aarfea gesfaes wad
A Rufy -
Bt Cotton STIETIF &9 F T 1hd 2002
Bt Brinjal AT e 3 AT +ff =t i 2010 % o1
) moratorium) RED

GM Mustard (Dhara Mustard Hybrid- ~ GEAC 1T F15d ) 2022) Ao AT (aa1E

11) : 2022

ST Bl % ATH ) Advantages)

e, TET ue oy wfaret weet
STATEHAT T TI9T [oral § gl

TATIAF FIEATRT T AF9THAT FH
ST Taad & T dgaefiadr
orfersh &7 7 ATHHRT (FH AT, ATerF 3I)

—

Al A

'{Iﬁ'ﬂT Ramd /(Disadvantages / Concerns)

. S Tfaear § g

“Super weeds” T# “Resistant pests” T fare
IR ZIT S 9418 (gene flow)

THE FTST O¥ AT T9790 (Terstt, farom=har)
et 7 it 9% A=At (Seed monopoly)
At sfiT gt A

I R



3) TraSi=e stoil T e T STAT-
st 197 (Transgenic Seeds) : fa&T ST ITANT

9f=a  (Introduction)

TSI oISt o 197 & o forelt st=y Siidr (9TerT, ST, ara" a7 9g)) T UF AT ATIF
fa%eft STT (foreign gene) FET T & TGE FAT MU g &, T 3T 91 H 7S, FiEH
fasraamd (traits) ST ¥ ST TR

= STt & frRfRra a7 gigsif=e 9T (Transgenic Plants) 3T Genetically Modified (GM)
crops gl ST %’I

() ST ot T faere Sfie Af¥=ifehr (Genetic Engineering) F I grer fam stmar 21

St S1o11 &1 (9% (Development of Transgenic Seeds)

STESTT TSIl T faTe g, wHEE AN § (ohAT STTaT g1 1= 38T fAawqa e g

15 ft qgard I == (Identification and Selection of Desired Gene)

o UGS AW (trait) FT TgATT T ST 5, o 978 & SET ST &, 5 —
o e g (Insect resistance)
S ETIE Fl%ﬁ'?ﬁ?'l_cﬁ (Herbicide tolerance)
o TI9OT §F&= (Nutritional enhancement)
o H@T / FFuhFar Agaefiedn

o T 3@ o7 s T e arer St A g =T A ST 2

S

o CrylAc ST (Bacillus thuringiensis T) — Bt HIAL F f%'l'l'{
o EPSPS ST — arrarAteft agaefierar
o phytoene synthase ST — Golden Rice (B-carotene 3aTE)

2 ST T TIFHOT (Gene Isolation)
o FATAT ST T TR AT F ST | 31T TRt ST 2

« Restriction enzymes T T ¥ S{IF [ HTT JTAT ¢, AT Ligase T JF< H STST SATAT

L

3 95X 7 (A9T0r (Construction of Recombinant DNA Vector)
o TH AT H A I TATRAS AT ITALH AFL | STST ATAT 2
o HTHTIA: Ti WI*AE (Agrobacterium tumefaciens) 3T Gene gun vector FT SR 33T
STAT 2l

o TH AFT H I THT (A SIS ATd &
o FEA A (Target gene)
o WIS (Selectable marker) — STHRIHE il Tg=TH g (9 TIATATEH

wfere )

4 SAi¥T SITTT (Gene Transfer into Plant Cells)
ST 3T 9YEr T FHITTRTSAT H TEAT o [orT [\ Tafeieh S0 gidl & :

KELiE] IEERU




GELIER IEEEL]
Agrobacterium-mediated transformation Taa qraT, et arat § warEr
Gene gun (Biolistics) T TTdl § ITTF GT) , WEHT AT (

Electroporation / Microinjection TARTITAT T TL HITHT ST

5 99 3T g9 (Selection and Regeneration)
. P AT F Freft ST AT AR TR T 2, 37 GRS /e
ATETH 9T AT ST 2|
o T a% €949 (Tissue Culture) T & 3T HITAHTA I €GO 91 H F&Ahfera war
ST Bl

6 STi=T SAT¥r=f<F i< If® (Expression and Confirmation)
o fo=wfaa ot d Bt hw & srfvsale (expression) #Y ST PCR, ELISA, Southern
blotting ZTT T ST 2|
o TR UTET | ITH 1T & SrEsiaeh oisf FgeATd &l

7 e ue %ﬁr (Testing and Approval)
o TRHS I STAHLEAT, TITALI UF TqTEST TEHEATT & AT 7T &
e WA ® I 71T GEAC (Genetic Engineering Appraisal Committee) &t H@Hﬁ o2
2l
o TATHMT F 977 ET AT T ATOSTF AT FRAT 1T 2

Qﬂaﬁﬁﬁ sisTl % IYANT ) Uses / Applications of Transgenic Seeds)

1 FY ITATEHAT § g1 (Increased Crop Productivity)
o ZrESITEE F1T Fie, T g arearelt Tt g 8, e wee grie gedt g
e TETELW: Bt Cotton — FI< T F T 3T 20-30% TF TN

2 99 IUrET § GE1X (Improved Nutritional Value)
« Golden Rice & Vitamin A (B-carotene) FT fa¥im
« Protein-enriched pulses ¥ Iron-fortified rice ¥ o Te 9T 31 THLT 9 72T &l

3 gLl §X&T (Environmental Benefits)
o FICATYRT 3T THTATAF GTGT ol AFITHRAT HH gl gl

o QU H FHT ¥ LT T UrET § G grar g

4 3R A Sfweftr ITAFT (Industrial and Pharmaceutical Uses)
o T IS IS AR (Pharming) § Y3 21d & —
ST :  SHIO, AT, TEIaiel ScaTad & o)
« Bioplastics T Biofuel 3taTa" gq HT oo giesif= dter fEataa fhu 51 w5 2l



5 gager aifRafaat & agasfiierar (Abiotic Stress Tolerance)
o TSI SIS GE@T, AAUTAT, AATEH TTIHTT AT STA AT STHT Rt § 7 a5 a1 H
qAT 2
I8 : Drought-tolerant maizel

6 @I GL&T i< ST ATH (Food Security & Economic Benefit)

o 3P IS F HTLOT GIATH HHFE T FH FLA § AT
o TrETEr & e 7 i, Ferose Eewreefier o 7

i stont st HHETY 3R GraaTAAT ) Limitations & Concerns)
fag [ECRu
1. T @A "Super weeds" 3T "Resistant insects" FT T#TE BT THAT 2

2. 37 fRfee@r = e ST SISIIAAT & &7 S 9478 ) Gene flow)

3. TaTeey Harely famd TSt AT FAOTRaT F HATET THT

4. st fAetar et &1 8% T 70 s @dad 9=d 2 ) Seed monopoly)|
5. Afas T grAToME faaTe “FH AT G T&TAT T AT qTETHr @A

it &t sufRerfa ) viability) @1 adreror-
TeT1 Y SUTeAta ) Viability) T areqor

paR== ) Introduction)

f1STi it STFRAfA (Seed Viability) 7 315 § —

ToReT &TST T ST T8 ST o @ I Taai # S%a (germinate) BT U Ta€ qTT a4
T eFa

AT At Iufeata T80T F AT FASAT AT 2, TATT SIS O T | THHT oA 1o a9TH

&I 2l

peftsr SufRerfa aeror #138eT  (Objectives of Seed Viability Test)
1. =g ST o & Sifera § a1 qal
2. FISTT HT SIFIOT A9AT (Germination potential) FT STHTT T
3. IS WETIOT AT ITANT & gl IThT UrET GrATra HLT
4. AT TEERTT, HETOT 3R Ao § ATFE (seed certification standards) SETT TEAT

GRSt STferfa aeqr & Y@ a<i+ ) Methods of Seed Viability Testing)
e &1 W1 it Attt ST § 978 ST 2 :

1. Strfera Sistl it Torer 9891 FLq a1l A"t (Direct tests)

2. SFLOr YTRA fAf3at (Germination-based tests)
= e fafert &1 feawor fRar @ g O

1 é@'l\“fﬁﬁl’ﬂ'ﬂ' (TTCO) TOET (Tetrazolium Test)



Tg qH TTHF 3T It & g
2,3,5-Triphenyl Tetrazolium Chloride (TTC) ATHF THETATAE ATHFAF (reagent) FT ITATT
[ERISIEIE
@7 ) Principle)
o Stfera st FwrforrTelt # RETSSISST (dehydrogenase) TST=w foFamefier 2rar €
e I TTC FT ATA T & ®HIATAA (Formazan) ¥ TRATIT F¥ ad 2l
91747 ) Procedure)
1. ST T 18-24 = qr=it § f9R1rA7 S7aT 81
2. FISIT FI FeHT AT et geradt TTC (1%) = | 30-120 foee T T@r S1ar 2l
3. LIS ATIHIT : AT 30-40°C|
4. STard ST AT WM H T ST & T gd AR Teid T&d 2l
Ry ) Observation)
o YU A FST = quUiq: SHfad
o AR AT = ik w7 q Ssfifaq /7 afauea
L] tﬂ@_‘f= HT-TEﬁTrl'
AT
o @A TROTH (FAA T Hel H)
o ST UL F Tl B S IoT OTET AT T ST FhedT &

2 HEHL 94T (Germination Test)
Tg T T AT qT9F &1 2l
fagia

o VST T IUFH TireATaaT (FHT, T, THTLT)  F T@HT SAFHT T(ALTd A1 797 1T 2|
abrz

1. &SI % T & AT 100 97 forw S g

2. TwE W WAX (25-30°C) H 79 fheex Tux, 3T a1 Mgt 9% a7 ST 21

3. 7-14 a7 ST 9T SFU (normal seedlings) ¥ T T SATAT
TR
Germination %=31%1¥d STl 1 HEATEHA TSl T HEATx100\text{Germination \%} = \frac{\text{siFa
ATt FT HEAT}H\text{FT AT FT HEATYH} \times 100Germination %=F STT1 il HEATSHHIT ATt FiT HeAT
x100

IITETT
T2 100 IS & & 85 FFHRA I & — LT (AT = 85%

3Fefaefadt al&ur (Electrical Conductivity Test)
fagra
qJa v e TeRred TSl ! f3reeil (membrane) &TTEd gidt g oTaer ST &1 & (leaching) grar
gl
T H T AT AT fer 9T faed JTawar (conductivity) FET AT g
giFar
1. |9 "&aT § 1t &1 fftees atex # f9erra 8l
2. g He F1g ITHT i fae[a ATaehdT AT9d gl

o o

3. I ATAHRAT = GO A1 9 =rerewar = Srfaq o7l




4 TS TG0 (Dye Reduction Test)
fagia
STfera oISt FITAFTE T ST (S Methylen Blue, Janus Green) T REg®@ (reduce) FT T I
T 2
A AR [ IREAT Tal [a@rdil
TR
T afEad = & Ssiad
T AT = qa a1
5 TSITSH AT F99 9449 (Enzyme / Respiration Test)

o STTT AT | USTSH TATETS (STE SgTeg I, shetorel) T8 gl gl
o TAHI IUFRATT AT CO. ITAST 3T F AT T SHEAAT T SATHTT AAT STAT g

gt &7 fAgwor  (Interpretation of Results)

ST Wierera TUTET AR
90-100% IHT AT ) Highly viable)
75-89% =T AT
50-74% eI IOTET
<50% G ATIE AT/

fier SufRurfa 9% w9Ta ST ATt F1F ) Factors Affecting Seed Viability)
. 7HT FT 7TAT (Moisture content)
. dI9HTT (Temperature)

~ TSI HEAT — THTEL, S 3 qATe 19—
TOSI® w9« (Transgenic Crops): SHTET, S99 ST AT

af=T ) Introduction)

?A.'i'ﬂﬁﬁﬁi A (Transgenic Crops) ERT:E % e sfierra o foeft ser sfie (@R, =i,
AT T AHaT) 7 Faceft ST (foreign gene) FE =7 & wierg f3ham 3w 21 atfe 39 w8 &
FIs S BT FATQAT (trait) FFRET 27 TR

ZeeRT fA|Tor ST SISt (Genetic Engineering) Ta=1ahi g1 {3t STaT T — 9
Agrobacterium-mediated gene transfer IT Gene gun method!

T FHAL & YT TS T TSI o197 3T Genetically Modified (GM) Seeds FgT STTaT 2|

1. gHESI=® {1 ) Transgenic Tomato)

ITF T : Solanum lycopersicum



& ILF : THIEL & T &l T ol AT FT STRT GUGT AT (shelf life) TeTAT
S IUTET AT

o #1 sfag™
TEAT ZiSIAE 2HTe fFe “Flavr Savr Tomato” (FeTsiie o, ST, 1994) ot — g ag=t

TIETIAR GM FEA ATHT ST )

T ST Td qahe i
CEeh ICCEUl

Target Gene Polygalacturonase (PG) gene

Technique

Used Antisense RNA Technology

Polygalacturonase TSITZH AL o TRl o LT TR (o arear % - H Aoal qH

Purpose
LRI
Mechanism  Antisense RNA 3 TSITSH % mRNA &1 fAToHT T a7 § > % <€ & 799 grar gl

Qe / Ao

1. &Y shelf life (15-30 f&= T qTI7)
. qiEed # afa &9
TIIOT OTET Y F18 § LT

THERLU (processing) F 10 I9g<h
N
. J:lngﬁ' KEGIED
o SUHTH 3T qTar gt Fare
o TS 9N H FaTHE wiaae

2. TMEsI 99 ) Bt Brinjal)

AW

O] SNTAE AT : Solanum melongena
BRI IE9T : Bl UF 9T &% (Shoot and Fruit Borer, Leucinodes orbonalis) &

LT

e %1 sg™
« 9TZd # Bt Brinjal T {319 Afg®hr (MAHYCO) FU 3% WIKT FY e 9Rus

(ICAR) % HEa1T & gl
e W Bacillus thuringiensis TTIH ﬁ@' F STETo] | for3T 17 CrylAc SO 76T 73|
T ST TF
qTH [EERU]

Donor Organism  Bacillus thuringiensis (Bt)
Inserted Gene CrylAc (produces Bt toxin protein)

Mode of Action ST i< e T<(T @TAT &/ -> Bt T IEH! AT § &7 FT adl § > Hie Al T4



i freor

Transfer Technique Agrobacterium tumefaciens-mediated transformation
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SR # forT et & off)
o TATHT 2010 H TLHTT 7 GLEAT ST ATHTISMR <Al o HTLOT IH I “moratorium (W) ”
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3. IS 97 Furee FEEer (BTt S R |

AT FEAT BT TATTHSE AT

rowar TSI THTET Bt SV TSI AT
AT Seed  THA | I, shelf life a@mar  #fire wfadrer ) fruit borer) orreRerTefT Tgmefierar
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CIRESIES S TS Bacillus thuringiensis Agrobacterium sp.

) antisense)
feaeat Calgene, USA Mahyco + ICAR Monsanto, USA
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FAAL & A1 T SUTeATd, T Sqaterd aTdae, AR, T=, ST AHdT, T TTarerehdT 37 g
AARAAT AATEIAT &1 AAT-
EISREICERIERCIEY
1. & (39 i -
F ST ST LI &9 F o &9 9ferd Fi3d oy 2|
IETEIT:  <eft o1, AT, 3T, g i aeff e et
2. "afdd (Improved / HYV) it —
IATAT ATELTT G (AR ad 37 IcdTashdl aTel A 197
SETETW: IR-64 (4T) , HD-2967 () «rf=|
3. ¥&T (Hybrid) s —
ZT T AT TSATIAAT 3 FHT F I T ST U et § Sfers Icurad ad 2
4. SE-TEHAERT (GM) FisT -
AA TR T g A, S Bt F9TE i)
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TATATE T TIETET TATIART AT LTIFRAT T AT AR FT o TorT IR Far gl
faswR it QAT Tz | Fre 3 =ARE A7 FOAT 7k = £ T AL FT AH<d T
ATTH AT ST &7 ST SATATHTT F AT AT ATH ITH graT g

THATHRT AR TS TOTTAT qohe 10T STT S =R T F@7aT <t 2l

T A 29T H ST 37 fawTe ) R&D) FT Tieamge ferar gl

3. 9z i fiUTT ) Limitations of Patent)

u b W N -

ELIE HHT FHT / IEERU
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FoReTIl T 31O ST @efera, 7 31T §57 1 AterhTe foeT 2l
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