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Hybrid Rice in India Hybrid Rice in India :: Historical PerspectiveHistorical Perspective

• Impressed with the success story of China, India revived
hybrid rice breeding in 1990 and came up with the first
generation hybrids in 1995

• Started as a public sector initiative the hybrid rice research has
grown in a short period, a Public-Private Sector Programmegrown in a short period, a Public-Private Sector Programme
encouraging national and multinational companies in resarch,
seed production and marketing.

• Despite 59 notified and as many truthfully labelled hybrids
with fairly improved seed production package, pace of
adoption of the technology is too slow (Not even 2 million
hectares could be planted in 15 years since the introduction of
the technology)



Source/DurationSource/Duration
Number of Number of 

HybridsHybrids
Popular HybridsPopular Hybrids

PublicPublic

Early 11 DRRH2, Sahyadri 4

Mid Early 10 Pusa RH 10, Ajay

Medium 10 KRH2, DRRH3, CRHR 32

Source of Notified HybridsSource of Notified Hybrids

PrivatePrivate

Early 3 PA6129 

Mid Early 12 PA6201, US 312, DRH 775,GK 5003

Medium 12 PA 6444, HB 71, JKRH401, HRI 157

Medium Late 1 PA 6444, PHB 71, JKRH401, HRI 157

(E14, ME22, M22)(E14, ME22, M22) 5959



Major Reasons for Slow Pace of Adoption of Major Reasons for Slow Pace of Adoption of 

Hybrid Rice TechnologyHybrid Rice Technology

• Yield advantage far short of the farmer expected level
(> 1t/ha over the best inbred varieties)

• Inconsistency in their yield performance

• Less acceptable cooking quality• Less acceptable cooking quality
• Lack of productive hybrids for medium and medium

late conditions, which account for over 80% of the rice
area

• Vulnerability of most of the hybrids to all major pests
• Price discrimination against hybrids on account of

perceived low head rice recovery.



Pace of Adoption Hybrid Rice in India (1995Pace of Adoption Hybrid Rice in India (1995--2011)2011)

PeriodPeriod



StatesStates Area in 000 haArea in 000 ha

UP 770 
Bihar 328 
Chattisgarh 207 
Jharkhand 202 

Hybrid Rice area Hybrid Rice area statewisestatewise KharifKharif 2011 2011 (based on the F1 seed sold)(based on the F1 seed sold)

Jharkhand 202 
Haryana 99 
MP 83 
Gujarat 80 
Odisha 53 
Others 158
TotalTotal 1,980 1,980 



LocationLocation
YearYear

20092009 20102010 20112011

CoimbatoreCoimbatore 80338033 70167016 1097410974
LudhianaLudhiana 76677667 31603160 41344134
ChiplimaChiplima 45274527 54675467 35033503

Inconsistent Yield Performance of  the Popular 

Early Hybrid PA 6129 over Locations and Years.

ChiplimaChiplima 45274527 54675467 35033503
NawagamNawagam 89028902 14071407 55815581
MandyaMandya 1182711827 79647964 94239423
MeanMean 68266826 5002.85002.8 67236723
Inbred check meanInbred check mean 5885.25885.2 4675.44675.4 5673.85673.8
Yield advantage over Yield advantage over 
the Inbred check(%)the Inbred check(%)

1616 77 1919



LocationLocation
YearYear

20092009 20102010 20112011

Coimbatore 7573 7311 11770
Ludhiana ---- 5565 4368
Chiplima 5007 5556 4410

Inconsistent Yield Performance of  the Popular Medium Inconsistent Yield Performance of  the Popular Medium 

Early Hybrid PA 6201 over Locations and Years.Early Hybrid PA 6201 over Locations and Years.

Chiplima 5007 5556 4410
Nawagam 7765 4221 4592
Mandya 8874 6315 8799
Mean 7304.75 5793.6 6787.8
Inbred check mean 6904 5175.8 6025.6

Yield advantage over 
the Inbred check(%)

6 12 13



LocationLocation
YearYear

20092009 20102010 20112011

Coimbatore 7533 5098 9865
Ludhiana 6306 6863 6145
Chiplima 6330 6173 4801
Nawagam 8838 2814 6151

Inconsistent Yield Performance of  the Popular Medium Duration Inconsistent Yield Performance of  the Popular Medium Duration 

Hybrid KRHHybrid KRH--2 over Locations and Years.2 over Locations and Years.

Nawagam 8838 2814 6151
Mandya 8386 6625 7466
Mean 7478.6 5514.6 6885.6
Inbred check mean 6417.8 5478.2 6513.4
Yield advantage 
over the Inbred 
check(%)

17 1 6



DurationDuration

(Seed to (Seed to Seed in Seed in days)days)
Number of Number of 

HybridsHybrids
Promising HybridsPromising Hybrids

Early (<120d) 14 DRRH2, Sahayadri 4, PA6129

Mid Early (121-130d) 22
Pusa RH10, Ajay, Indam 200 017, HRI 

Duration Range of the Commercially Planted HybridsDuration Range of the Commercially Planted Hybrids

Mid Early (121-130d) 22
Pusa RH10, Ajay, Indam 200 017, HRI 

161, PA6201, DRH 775, VNR204

Medium (131-145d) 22

JKRH401, PR6444, KRH2, PHB71, 

CRHR32, JKRH3333, HRI 157, Rajlaxmi, 

Sahyadri 5

Medium Late/ Late 

(>145d)
1 NPH-924-1



Amylose Level
Number of 

Hybrids *
Hybrids

Starch characterized and cooking quality of 
commercially planted Hybrids

Hybrids *

Low Amylose (<20%) 3 HKRH1, Pusa Shankar Dhan3

Intermediate Amylose 

(21-25%)
37 PHB71, PA 6444, PA 6201, Pusa RH10

High Amylose (>25%) 14 Ajay, Rajlaxmi, APRH2, DRRH 2

* Estimation based on flour sample of grains harvested from F1 (hybrid) plants



Milling Milling (>60% HRR) & (>60% HRR) & Starch (Intermediate Starch (Intermediate amyloseamylose content content --2020--25%)25%) characteristicscharacteristics

PA 6129, GK 5003 DRH 775 (Aromatic) HRI 157 JKRH 3333

Rajalaxmi Sahyadri 3 (Aromatic) JKRH 40 CORH 3 NPH 924-1

NK 5251 DRRH 3 US 312 (Aromatic) 27P11

VNR 202 VNR 204 US 382 27P 31
HRI 169 RH 1531 PNPH 24 25P 25

Cooking and Taste parametersCooking and Taste parameters

Hybrids with Desirable Milling and Cooking Quality *

Cooking and Taste parametersCooking and Taste parameters

US 312 Good cooking & aromatic DRRH 3 Cooking quality similar to BPT 5204

KRH2 Good cooking  & aromatic 27P61 Cooking quality similar to BPT 5204

Pusa RH10 Good cooking  & aromatic 27P11 Cooking quality similar to BPT 5204

NK 5251 Good cooking non-aromatic JKRH 3333 Cooking quality similar to BPT 5204

CORH 4 Good cooking non-aromatic

PA 6201 Good cooking non-aromatic

* Source – DRR, Hyderabad



Hybrids Resistant to Major Pathogens and Insect Pests *Hybrids Resistant to Major Pathogens and Insect Pests *

Resistant Resistant 

toto

Number Number 

of  of  HybridsHybrids
Important HybridsImportant Hybrids

6 Pests 1 US 382

5 Pests 4 Ajay, CORH 3, Sahyadri 4, HRI 1695 Pests 4 Ajay, CORH 3, Sahyadri 4, HRI 169

4 Pests 8
PA 6444, Pusa RH 10, Rajlaxmi, JKRH
401, PA 6201

3 Pests 12 DRRH 3, US 312, VNR 202, 27 P 31

2 Pests 8 PAC 835, DRH 775, Indam 200-017

1 Pest 5 PA6129, CRHR 32, Sahyadri 5

* Scored for Blast, Bacterial blight, RTV, SB, BPH, WBPA* Scored for Blast, Bacterial blight, RTV, SB, BPH, WBPA



S.NO.S.NO. HYBRIDHYBRID BLBL BLBBLB RTVRTV SBSB BPHBPH WBPHWBPH

1 US382 √ √ √ √ √ √
2 AJAY √ √ √ √ √
3 CORH-3 √ √ √ √ √
4 SAHYADRI-4 √ √ √ √ √
5 HRI 169 √ √ √ √ √
6 PA 6444 √ √ √ √
7 PUSA RH - 10 √ √ √ √
8 DRRH-2 √ √ √ √
9 RAJALAKSHMI √ √ √ √
10 SAHYADRI-3 √ √ √ √

Hybrids with Multiple Resistance to Diseases & Insect PestsHybrids with Multiple Resistance to Diseases & Insect Pests

10 SAHYADRI-3 √ √ √ √
11 JKRH-401 √ √ √ √
12 JKRH3333 √ √ √ √
13 27P61 √ √ √ √
14 PA 6201 √ √ √
15 JRH-4 √ √ √
16 JRH-5 √ √ √
17 GK 5003 √ √ √
18 HRI-157 √ √ √
19 DRRH-3 √ √ √
20 US 312 √ √ √

Contd..



21 VNR202 √ √ √
22 27P31 √ √ √
23 RH 1531 √ √ √
24 PNPH21 √ √ √
25 NPH924-1 √ √ √
26 SAHYADRI-2 √ √
27 HKRH-1 √ √
28 DRH 775 √ √
29 PAC 835 √ √
30 PAC837 √ √30 PAC837 √ √
31 INDAM 200-017 √ √
32 27P11 √ √
33 25P25 √ √
34 INDIRA SONA √
35 PA 6129 √
36 CRHR-32 √
37 VNR204 √
38 SAHYADRI-5 √
39 NK 5251

Note: BL: Blast, BLB: Bacterial Leaf  Blight, RTV: Rice Note: BL: Blast, BLB: Bacterial Leaf  Blight, RTV: Rice TungroTungro Virus, SB: Stem Borer, BPH: Brown Virus, SB: Stem Borer, BPH: Brown 

PlanthopperPlanthopper, WBPH: White Backed , WBPH: White Backed PlanthopperPlanthopper



Other constraints to Adoption of Hybrid Rice Other constraints to Adoption of Hybrid Rice 

TechnologyTechnology

•• NoNo strongstrong institutionalinstitutional mechanismmechanism forfor productionproduction andand supplysupply ofof seedseed ofof
publicpublic sectorsector bredbred hybridshybrids..

•• ContinuedContinued ‘Trust‘Trust Deficit’Deficit’ betweenbetween publicpublic andand privateprivate sectorsector institutionsinstitutions inin
exchangeexchange ofof knowledgeknowledge andand materialmaterial..

•• NoNo uniformuniform subsidysubsidy componentcomponent onon hybridhybrid seedseed cost,cost, whichwhich variesvaries fromfrom
StateState toto StateState ((00 toto 100100%%))

•• TheThe conditioncondition thatthat notifiednotified hybridshybrids alonealone areare entitledentitled forfor subsidysubsidy onon seedseed•• TheThe conditioncondition thatthat notifiednotified hybridshybrids alonealone areare entitledentitled forfor subsidysubsidy onon seedseed
cost,cost, restrictsrestricts adoptionadoption ofof manymany goodgood truthfullytruthfully labelledlabelled hybridshybrids fromfrom
privateprivate sectorsector

•• LackLack ofof focusedfocused extensionextension strategystrategy forfor popularizationpopularization ofof newnew hybridshybrids ofof
promisepromise..

•• PricePrice discriminationdiscrimination againstagainst hybridshybrids becausebecause ofof apprehendedapprehended lowlow
percentagepercentage headhead ricerice recoveryrecovery..

•• NumberNumber ofof breedersbreeders engagedengaged inin hybridhybrid breedingbreeding especiallyespecially inin thethe publicpublic
sector,sector, isis tootoo lowlow (<(<2020)) asas comparedcompared toto ChinaChina (>(>150150))



Factors Factors FavourableFavourable for Extensive Adoption of Hybrid Ricefor Extensive Adoption of Hybrid Rice

•• NewNew generationgeneration hybridshybrids devoiddevoid ofof manymany ofof thethe drawbacksdrawbacks ofof thethe
earlierearlier releasedreleased onesones alreadyalready availableavailable andand manymany inin thethe pipelinepipeline

•• PublicPublic policypolicy inin favourfavour ofof increasedincreased privateprivate sectorsector participationparticipation inin
researchresearch andand developmentdevelopment ofof newnew plantplant varieties/hybridsvarieties/hybrids..

•• LargeLarge andand vilbrantvilbrant seedseed industryindustry withwith provenproven capabilitycapability toto produceproduce
andand supplysupply qualityquality seedseed

•• IncreasinglyIncreasingly receptivereceptive farmingfarming communitycommunity forfor adoptionadoption ofof hybridhybridIncreasinglyIncreasingly receptivereceptive farmingfarming communitycommunity forfor adoptionadoption ofof hybridhybrid
technologytechnology..

•• SeedSeed certificationcertification continuecontinue toto remainremain voluntaryvoluntary
•• SubsidySubsidy onon seedseed costcost forfor notifiednotified hybridshybrids
•• AvailabilityAvailability inin abundanceabundance ofof qualifiedqualified scientificscientific andand technicaltechnical

manpowermanpower forfor meetingmeeting thethe expandingexpanding seedseed industryindustry needneed..
•• BreederBreeder strengthstrength inin multinationalmultinational companiescompanies isis atat desireddesired levellevel unlikeunlike

inin bothboth publicpublic andand IndianIndian privateprivate sectorsector companiescompanies
•• PriorityPriority toto hybridhybrid ricerice researchresearch inin thethe 1212thth PlanPlan



Revival and Strengthening of Hybrid Rice Research Revival and Strengthening of Hybrid Rice Research 

in Network Mode During 12in Network Mode During 12thth Plan PeriodPlan Period

• The New Hybrid Rice Network Coordinated by DRR would 
comprise 17 centres (existing 12 + new 5)

• Its focus will be on the following aspects with each centre 
assigned with a specific area of research:

� Improvement of parental lines   - 5 Centres

� Development of intersubspecific hybrid technology   - 3 Centres

� Development of hybrids for rainfed shallow lowlands - 3 Centres

� Development of hybrids of basmati quality for export - 2 Centres

� Development of breeder usable molecular tools for improved breeding-
selection efficiency in hybrid rice research   - 3 Centres



Suggested Action Plan for Increased Pace of Suggested Action Plan for Increased Pace of 

Adoption of Hybrid RiceAdoption of Hybrid Rice

� Major Extension thrust for popularization of 20 notified hybrids
through extensive Compact Block Frontline Demonstrations in
the potential areas/ecologies

EcologyEcology Region/StateRegion/State Choice of  HybridsChoice of  Hybrids

Irrigated Eastern UP, Bihar 
Jharkand, Chattisgarh, 

Early  
Mid. Early

PA 6129
GK 5003,PAC 837, US312, PA6201, Jharkand, Chattisgarh, 

Assam, Tamil Nadu, 
Andhra Pradesh Medium

DRH 775, Indam 200 017
PHB 71,  PA 6444

Rainfed Shallow Lowland Eastern India Rajlaxmi, CRHR 32
Boro Eastern India Rajlaxmi, CRHR 32, NRH 924-1

Basmati Quality North-Western India Pusa RH10

Contd..



Suggested Action Plan for Increased Pace of Suggested Action Plan for Increased Pace of 

Adoption of Hybrid RiceAdoption of Hybrid Rice

• Continued subsidy on seed cost (not less than75%) for
all the new generation notified hybrids

• Strengthening substantially scientific manpower for
hybrid rice research in the public institutionshybrid rice research in the public institutions

• Strengthening of the existing institutional mechanism
for production and supply of breeder, foundation and
certified seed of public hybrids (SFCI,NSC, State Seed
Corporations)

• Institutional mechanisms like Indian Foundation Seed
Services Association (IFSSA) be replicated


