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Introduction

ASeedis the crucial input of agricultureand most essentialicomponentfor
enhancinghe productionandproductivity of agriculturalcrops

Anon-availability of quality seedn sufficientquantities As peran estimation
only 25-30% of requiredguantity of quality seedis availablein cultivated
foddersand<10% in rangegrassesndlegumesn India.

AThe fodder cropsare representedby severalcereals legumesand grasses
Out of theseonly few cropsare under proper seedchain During Kharif
seasory cropsandduringrabi seasor cropsareunderseed multiplication
programs Out of thesell crops sorghum,berseem lucerne maize and
bajraoccupiegnorethan90 % of areaunderfoddercultivation



AEventhoughthereis hugedemandor fodderandfodderseedit is not
being transformednto breederseedindent The main reasonfor this
low turnoutis absence®f organizednarket

Table 1: Estimated National Seed Requirement & Status of Breeder Seed Produced

_— ;rﬁg) St:zrﬁiie “ .Iilstlmated seed r?qulrement Bre(tl‘ der(iseer
(kg/ha) Certified | Foundation | Breeder | Frtigiqs7),
- Seed (T) seed (T) Seed (T) s

Maize 0.9 20 18000 180.0 1.8 18.160

Sorghum 2.6 10 26000 260.0 2.6 2.975

Bajra 0.9 10 9000 112.0 1.4 0.575

Oat 0.25 73 18700 937.5 46.9 53.960

Berseem 2.0 20 40000 1600.0 64.0 7.725

Luceme 1.0 15 15000 562.5 21.6 0.104

Cowpea 0.3 20 6000 200.0 6.7 0.37

Guar 0.2 20 4000 89.0 2.0 37.22
Total 136700 3941.0 147.0 121.089




Requirement of breeder, foundation and certified seeds by 2020

Crop Area Seed rate (kg/ha) for Seed Seed
(lakh ha) Fodder Seed multiplication (tonnes)
production production ratio Certified Foundation Breeder

Guar 2.0 35 15 60 7020 117 2.0
Maize 9.0 40 20 75 36000 480 6.4
Sorghum 26.0 40 10 100 104000 1040 10.4
Cowpea 3.0 40 15 40 12000 300 7.5
Pearl millet 9.0 20 10 80 18000 225 2.8
Oat 2.5 100 75 20 25000 1250 62.5
Berseem 20.0 25 20 25 50000 2000 80.0
Lucerne 10.0 25 15 26 24750 950 36.5
Total 277000 6362 208.1

Chauharet al., 2017



Forage breeder seed production (q) during the last decade

Crop 200607 200708 200809 200910 201011 201112 201213 201314 201415 201516 Total

I* P** I*
Kharif
Guar# 66 448 422
Maize 30 65 106
Sorghum 24 20 36
Cowpea 12 29 11
Teosnite 5 5 4
bajra 3 3 3
Ricebean 2 2 2
Rabi
Oat 228 380 255
berseem 71 72 73
Lucerene 18 18 20
Gobhi
sarson
104
Total 456 3 931

P** I* P** I* P** I* P** I* P** I* P** I* P** I* P** I* P** I* P**

841 450842480 389 248 520 277 575 289 431 344 206 342 273 269 257 3232 5053
91 74 75 54 72 63 94 /5 77 99 109 89 138 136 153 76 83 835 1027
19 27 27 55 221 23 29 34 53 33 /74 33 19 39 64 17 28 351 562
20 11 212 8 17 9 16 43 12 29 14 20 10 5 2 2 3 167 163

4 9 5 4 4 5 10 O - - - - - - - - - 31 33
5 3 4 1 2 2 9 6 6 6 9 3 6 0 1 0 4 28 54
2 2 2 3 3 - - 3 3 3 2 3 4 - - - = 20 21

339 314422224 371 202 305 1082 890 1278 611 402 398 283 216 358 373 4821 4580
72 76 126 45 60 69 50 94 84 87 /7 35 37 41 41 47 51 689 706
11 21 20 8 8 6 6 13 7 /7 7 6 5 4 2 5 4 115 98

0 1 1 2 O 2 0 O - - 0 0 2 6
154 133 1028 1230
1403985 3 883 1145 627 1040162717/081832 6 935 824 850 /51 774 803 9 2

I*: Indent; P**:Production; # includes grain and fodder varieties.

Chauharet al., 2017



Varieties of forage crops in the seed chain during Z®H 201 7~18

Number of varieties
Crop

Released/notified Seed chain
Guar 14 05
Maize 03 03
Sorghum 31 19
Cowpea 34 12
Teosinte 01 01
Pearl millet 17 07
Rice bean 12 02
Oat 26 18
Berseem 16 15
Lucerne 13 05
Gobhisarson 03 03

Total 170 90



Forage crop varieties in seed chain during last decade

Varieties Year of
Mescavi 1975
1975
1978
1981
Wardan 1982
BL 10 1985
BL 22 1988
BL 2 1989
Bundel Berseem 2 1997

(JHB 146)
Bundel Berseem 3 2001

Jawahar Berseem 5 [pdefols
BL 180 2006

Hisar Berseem 1 2006

BL 42 2007
2014

notification

Berseem

Area of adoption

All berseemgrowingareasof India

All berseemgrowingareasof India

Punjab
MadhyaPradesand CG

All berseemgrowingareasof India

Specific features

Highly adaptable and productive, high crude
protein, multi-cut
Thickstem, broadleaf, bold seed

Tolerantto bacterialwilt andother diseases

Punjab,Haryana,Delhi, HimachalPradeshand BL 10

Jammu& Kashmir

Temperate zone, Jammu &Kashmir, Haryana, Longduration, greenfodder up to Juneend

Punjaband HimachaPradesh
Punjab

Punjab,Haryana, Uttarakhand,Uttar Fairlytolerant

PradeshMadhyaPradeshViaharashtra

to acidicconditions

Asom, Bihar, Jharkhand Odisha,Uttar Pradesth Tolerantto stemrot, root rot and downy mildew

andWestBengal

Madhya Pradesh,Uttar Pradesh,Maharashtra,

Gujarat,Chhattisgarh

diseases

Punjab,Haryana, Uttarakhand Jammu& Longduration

Kashmirand HimachaPradesh
Haryana

Punjab,Haryanaand HimachaPradesh

Haryana

Longduration
Resistanto stemrot
Longduration



Lucerne

Year of
notification

Sirsa Type 9 1975

Area of adoption Specific features

Punjab,HaryanaDelhiandUttar Pradesh Quickgrowingwith deepgreenfoliage

1982 TamilNadu Perennial
1984 Gujarat,Maharashtraand Rajasthan
RL 88 1996 All lucernegrowingareasof India Perennial
Anand Lucerne 3 pAo] Gujaratand Maharashtra Highregeneration
(AL 3) capacity
Guar
1973 PunjabandHaryana Resistanto Xanthomonagyamopsis
Ageti Guara 112 [ukelK] Punjab
Bundel Guar 1 Arid and semtarid zone of Punjab, Moderately resistant to leaf blight,
Haryanaand Rajasthan lodging resistant and drought tolerant

Bundel Guar 2

Guar Kranti

Semiarid zone of Punjab, Haryana,

Rajasthan, Gujarat, Uttar Pradesh and

MadhyaPradesh

Rajasthan Resistant to lodging, nutritive fodder,
suitablefor late sownareas



Maize

African Tall 1983
J 1006 1992

Pratap Makka

All forage maize growing areasin the Resistantto major foliar diseasesand insect
country pests
Punjab,HaryanaHimachalPradeshand Resistantto Maydis blight, brown striped
westernUttar Pradesh downy mildew andstemborer

Punjab, Haryana, Rajasthan and Forage harvest in 60 days Tall, thin

Chari 6 westernUttar Pradesh stemmed,tolerant to stemborer, nematodes

andleafblight
Bajra
Giant Bajra 1985 All forage pearl millet growingareasof Goodfor hay and silagemaking,moderately
India resistant to downy mildew and ergot

diseases

SEVREE NG EA 1990 Rajasthan Resistanttofoliardiseaseandinsect
pests,adaptabilityto salinecondition

CO 8 1993 TamilNadu Soft stem, high leaf stem ratio, short

FBC 16 2007

PCB 164 2007

Avika Bajra Charigdslee
19
BAIF Bajra 1 2010

duration, highlypalatable
All forage pearl millet growingareasof Highfodder productivityandlow in oxalates
India, particularlyPunjab
All forage pearl millet growingareasof Earlymaturing
India,particularlyPunjab
Raj a stha n, Punjab, HaryanaUttar Resistant to downy mildew, blast and
Pradeshand Uttrakhand nematodesdualpurpose
Raj a s tha n , Punj ab, Haryana, Moderately resistantto downy mildew, leaf
Uttarakhand,Uttar PradeshGujarat,M blightandleafspot
adhyaPradesh, Maharashtra



Varieties Year of
notification

MP Chari 1978

Pusa Charl 6 jiete]o)
HC 136 1982

MRSl 1985
IO ElRE 1985
HC 171 1987
Punjab Sudexgisiels
Chari 1

HC 308 1996

EEIEO S| 1999

CO (FS)29 [Pl

CSV32F 2015

Sorghum

Area of adoption Specific features

All forage sorghum growing areas in the Fastregeneration,

country multi-cut
Pusa Chari 6
All forage sorghum growing areas in the Dualpurpose,
country tolerant to foliar
diseases
All forage sorghum growing areas in the Multi-cut, suitable for early as well as late
country planting,tolerant to droughtandflood
All sorghum growing areas in the country Tolerant to major insects, pests, drought and
underirrigatedconditions temporarywater logging

All forage sorghum growing areas in the Resistanto foliar diseases
country
Punjab Multi-cut, highlyresistantto anthracnose

All forage sorghum growing areas in the Resistantto foliar diseasestolerant to drought,

country suitablefor both earlyandlate sownconditions

All forage sorghum growing areas in the Highlyresistant

country to anthracnose zonateleaf spot and other foliar
diseases

TamilNadu Tolerant to shootfly/ stem borer, multi-cut,

perennial,highin crude protein and digestibility
MaharashtraKarnataka,TamilNadu,Madhya Tall, drooping leaves, bold seed, stem borer
Pradesh South Gujarat, Telanganaand Tamil resistantanddroughttolerant
Nadu



Gujrat Fodder 2005
Sorghum 5

CSH 20MF 2219 (5
& B)

Pusa Chari 615 [pdeefs

Pant Chari 6 2006

HJ 513 2007
A 2009
(A & B)

Pratap Chari 1080pekie

CSV 30 F 2014

Sorghum
Gujarat Resistanto leaf spotandgrainmold diseases

Uttar PradeshUttarakhand Delhi, Multi-cut, high leafiness, resistant to major foliar
Haryana, Punjab, Rajasthan, Bil diseases

and Gujarat

NCRDelhi Tolerantto major foliar diseasesndinsectpests

Uttarakhand Resistantto major foliar diseases,zonate leaf spot,
downy mildew, grey leaf spot, anthracnose, sooty
stripe

Haryana Dualpurpose tolerant to majorfoliar diseases,

greyleaf spot, zonateleaf spots,sooty stripe
All forage sorghumgrowing areas Resistantto foliar diseasesnon-lodging,good yielding
of India ability, thick, juicy and semisweetstem
Forage sorghum growing regions Singlecut, tan pigmentation
in Rajasthanstate with loam to
light soils and moderate to low
rainfall
All forage sorghumgrowing areas Nontan, drooping leaf, tolerant to shoot fly, stem
of India borer andfoliar diseases



Cowpea

Varieties Year of Area of adoption Specific features
notification . : : :
1978 Allforagecowpeagrowingareasof India I&Ir'gng%{’{%?epéﬂ]iem and moderately

GFC 3 (Gujarat [EEeL]e Gujarat Goodquality

Forage Cowpea

UPC 5286 1982 All foragecowpeagrowingareasof India Resistantto YMV, root/ collar rot,
anthracnoseandBLB

1986 All foragecowpeagrowingareasof India Resistanto YMVandpod borer

Bundel Lobia 2 [ukeleZ Punjab,Haryana, RajasthanUttrakhandand Goodyielding

Uttar Pradesh

1996 All foragecowpeagrowingareasof India Dualpurpose,staygreen

1997 Haryana Resistanto cowpeaYMV

UPC 9202 1999 Madhya Pradesh, Gujarat, Maharashtra and Uttar Dualpurpose

Pradesh

CO (FC) 8 2005 TamilNadu Indeterminate type of growth,
resistantto cowpea YMV and root
rot

CL 367 2006 Punjab Tolerant to stem anthracnoseand
YMV

UPC 625 2009 Himachal Pradesh, Punjab, Haryana, Rajasthan Resistant to CMYV, anthracnose,

Gujarat,MaharashtraUttar PradeshMadhyaPradesh, collarrot andbacterialblight
Bihar,WestBengal Asomand Jharkhand

UPC 628 2010 Plainsandlower hills of Uttarakhand Resistantto YMV, collar / root rot,
anthracnose,leaf blight, pod borer
andflea-beetle



Varieties Year of
Kent 1975/ 1978
OS 6 1984
JHO 822 1989
UPO 212 1990
Sabazar 1990
1998
JHO 851 1998
JHO 9P 2005

Bundel Jai 2004 [l
(JHO 2009}

Phule Harita 2007

notification

Oat

Area of adoption Specific features

All oat growingareasof India Resistant to rust, blight diseasesand
lodging,mediumlate type

All oat growingareasof India Tolerantto major diseasesand pests
Uttar Pradesh,Madhya Pradesh,Gujaratand Plumpandbold seed

Maharashtra

Punjab,Uttarakhand,Uttar Pradesh,Madhaya Multi-cut

Pradesh, Rajasthan, Haryana, Gujarat and

Maharashtra

Temperateand high altitude areas¢ Jammu& Dualpurpose
Kashmir

Haryana Twocuts

All oat growingareasof India Tolerant to crown rust, leaf blight,
Sclerotialilt, multi-cut, high protein
Punjab, Raj a s than, Haryana,Uttarakhand, Tolerantto major diseaseand pest

Bihar, Odisha,West Bengal,Uttar Pradeshand

Asom

Punjab, Haryana, tarai region of Uttrakhand Tolerant to root rot, crown rust, leaf
and Uttar Pradesh,Rajasthan,eastern Uttar blightandpowderymildew,goodquality
Pradesh,Jharkhand West Bengal,Odishaand

Asomplains

Maharashtra Resistanto leafblight diseasemuilti cut



BundelJai 2007
991(JHO 94

RO 19 2007
OS 346 2010
JO 0391 2010

NDO 1 2011
NDO 2 2012

Shalimar Oat 1 Ak
SKO 20

OL 10 2016

Oat
Hilly zone of Jammué& Kashmirand Himachal Moderately resistant against leaf blight,
Pradesh nematodesgrasshopperandaphids
Raj asthan, Punjab, HaryanaUttar Pradesh. Multi-cut, resistant to leaf spot, high
MadhyaPradeshGujarat,Maharashtra, crudeprotein
Madhya Pradesh, Gujarat, Maharashtra and Bold seeded,better in nutritional quality;
southernUttar Pradesh moderatelyresistantto leaf blight
Madhya Pradesh, Gujarat, Maharashtra and Tolerantto leafblight, Sclerotiumroot rot
southernUttar Pradesh andpowderymildew
Uttar Pradesh Suitablefor saltaffectedsoill
Uttar Pradesh Suitablefor saltaffectedsoill
Temperateareasof Jammu& Kashmir Longandwide lemma

Punjabirrigatedareas Multi-cut

GSL 1 1987

HPN 1 1995

Him Sarson 1 2007

Bidhan 1 2001

Gobhi Sarson

Punjab, Jammuand Kashmir,Haryana,Delhi, GSL 1

easternRajasthan

HimachaPradesh HPN 1

Jammu & Kashmir, Uttarakhand, Himachal Tolerant to temperature extremes and
Pradesh lodging

West Bengal Odisha, Jharkhand Asom,Sikkim, Tolerant to drought and cold, dual
Mizoram,Manipur,Nagalandand Bihar purpose

Bidhan 2 2005

WestBengal Odisha Asom,Jharkhand Sikkim,
Mizoram,Manipur,Biharand Nagaland



Recent indent for 20189 (Rabi) and 201718 (Kharif) reflect
demand for many old varieties

2007 BL-42 11.06
2006 BL-180 1.90
1985 BL-10 12.28
1978 BL-1 3.0
1997 BB-2 (JHB 146) 0.20
2001 BB-3 9.0
1982 Wardan 54
2006 H. Berseen? 1.40
1975 Mascavi 0.80
1993 UPB-110 0.10

Total 45.14



1996
1984
2009

2009

RL-88
Anand?2

AL-3 (ANAND Lucerne-
3

Total

Him Sarsonl

Total
African Tall

PratapMakkaChart6, J
1006
BAIF Bajra1

UPC8705, EC 4216

4.90

0.02
44
39.15

1.0
8.1

0.20
3.4
1.30

0.02



2014 OL-10 35.05
1975 Kent 371.45
2007 RO-19 5.0
2015 JO-03-93 25.0
1990 UPGO-212 52.50
2006 JHO-20004 5.0
2005 JHO-99-2 5.0
1989 JHO-882 20.0
2016 JHO 20091 25.0
2016 JHO20101 20.0
2015 OS 377 25.00
1982 0S6 5.0
1998 Haryanalavi-8 7.60
2013 Shalimar Oatl (SKO-20) 10.00
2016 ShalimarOat3 30.0
2010 NDO-1 4.0

Total 654.6




Fodder crop varieties released/notified during last five years

BNH10
CO(BN)5
PhuleGunwant
PBN342

AnandLucerne4
LucerneCQO2
RRB)7-1
TNLE14

RBB1
NDFB5
NDFB1
NDFBL1
PAC981

Moti bajra
APFBOS-1
RajBajral(RBBE1)

2015
2014
2017

2016
2015
2016
2017

2013
2014
2013
2014
2014

2016
2016
2016

BAIFUrulikanchan
TNAU Coimbatore
MPKVRahuri

PAU Ludhiana

AAU,Anand
TNAU Coimbatore
SKRAWikaner
TNAUCoimbatore

SKRAWikaner

NDUA&TFaizabad
NDUA&TFaizabad
NDUA&TFaizabad
AdvantaPrivateLtd.

PJTSAWyderabad
PJTSAUWyderabad
SKRAWBIikaner

All IndiaexceptHill

AllIndia

Maharashtra

Punjab, Assam, Haryana, Rajasthan
Odhisha,;TamilNadu,Karnataka
Punjab,Rajasthan

TamilNadu

Punjab,Rajasthan
TelenganaAndhraPradeshKarnatakaand
TamilNadu

Rajasthan

Uttar Pradesh

Uttar Pradesh

Uttar Pradesh

Punjab, Haryana,Rajasthan,Gujarat, MP,
MaharashtraUP

Telangana

Telangana

Rajasthan



JHO20122

0S424
SKE225
OL:18021

OL:17691
OL1760

NDQG10
JHQ20101
OS377

JO03-93
JO0391
JO200061(J0Q2)
SK®96

UPQ06-1

OL-10
Pantforageoat 3
Pantforageoat 4
NDG711

2017

2013
2013
2015
2015
2014
2012
2016
2016
2016
2016
2016
2014

NDUA&TFaizabad
IGFRIJhansi

CCSHAU Hisar
SKUASK, Srinagar
PAU Ludhiana

PAU Ludhiana
PAU Ludhiana

NDUA&TFaizabad
IGFRIJhansi

HAU Hisar
JNKV\Jabalpur
JNKV\Jabalpur
JNKV\Jabalpur
SKUASTErinagar
GBPUARantnagar
PAU,Ludhiana
GBPUATRantnagar
GBPUATRantnagar
NDUATFaizabad

Uttar Pradesh

Telengana, Andhra Pradesh, Karnataka and
TamilNadu

J&K HPandUttarakhand
J&K,HPandUttarakhand
RajasthanHaryana,Punjab,Uttarakhandand
WesternUP

UP, Maharashtra, Gujarat, Chhattisgarhand
MP

Telengana, Andhra Pradesh, Karnataka and
TamilNadu

Uttar Pradesh

AndhraPradeshKarnataka N
UP,MaharashtraGujarat,MP,CG

MP, Gujarat,MaharashtraUP

MP, Gujarat,Maharashtraand UP
MadhyaPradesh

HP,J&K

Uttarakhand

Punjab

Uttarakhand

Uttarakhand

Uttar Pradesh



UPQG06-2
JHC2009-1
0S403
03405
RG11-1
OL1802

2013
2016
2015
2016
2017
2016

GBPUARantnagar
IGFRIJhansi
HAU,Hisar
CC3HAU Hisar
MPKVRahuri

PAU Ludhiana

Uttarakhand
Centralzone

NE,NW, Southzone
CentralZoneof India

All India(excepthill zone)
Centralzone

JSBA

HB-2

CO9
TNF®926
Aiswarya
IL1177
MFC09-1

Vijaya

2017

2014

2016

2016

2013

2012

2016

2016

IGFRIJhansi

HAU Hisar

TNAU Coimbatore
TNAU Coimbatore
KAU

IGFRIJhansi
UASMandya

PJTSAWyderabad

Maharashtra,Rajasthan,Punjab,Haryana,
UPand MP
Haryana

TamilNadu

NEZ

SouthernKerala
JharkhandOdhishaWwB,UP
Karnataka

Telangana



Shyamalima
Surabhi

2016
2013
2016
2016

Varieties in last five years for grasses

AAU Jorhat
LKAUVellayani
JNKVVJabalpur
AAU Jorhat

Assam

SouthernKerala

MP, Chhatishgarh& NEZ
Assam

PhuleMarvel06-40
PhuleGovardhan
Marvel09-4

JHD20132
GAAGL
RCCR
RCCL0-6

JHG®@81
RSDGG
TNG®062
CO(GG)3

2015
2016
2017

2017
2012
2016
2017

2016
2016
2016
2014

MPKVRahuri
MPKVRahuri
MPKVRahuri

IGFRIJhansi
AAU,Anand
SKRAWBIikaner
MPKVRahuri

IGFRIJhansi
IGFRIJhansi
TNAU Coimbatore
TNAU Coimbatore

Maharashtra
Maharashtra

Gujarat, Uttar Pradesh,Madhya Pradesh
andMaharashtra
Punjaband Rajasthan

Gujarat
Rajasthan

Punjab,RajasthanGujarat, Uttar Pradesh
andMaharashtra
AllIndia

All India
All India
All India



FAIIESEUE] Hima-14

- RLSB 11-50

JGCF20133

2013

2013
2016

2017

HPKYV, Palampur

HPKYV, Palampur
SKRAU, Bikaner

IGFRI, Jhansi

HP andUttrakhand

HP, Uttarakhand & K
Rajasthan

MaharashtraRajasthan,Punjab,
Haryana, south UP, MP and
Gujarat



CONSTRAINTS IN FODDER SEED PRODUCTION

Alndeterminate growth: The range species under natural conditions, are
acclimatisedor indeterminate growth leadingto non-synchronyin reproductive
and vegetativegrowth. Thisis one of the major impedimentsfor commercialor
largescalecultivationand mechanization

AUnevenmaturity: The maturity variesfrom plant to plant and from branchto
branchwith in a plant. Evenwith in inflorescencd paniclestartingfrom anthesis
to seed ripening is observed This highly non uniform maturity makes it
Impossibleto realize the full potential of seed production and difficulty In
harvesting

A Seedshattering: In range speciesthe easyshreddingof the seedimmediately
after maturationleadsto lossof seedduringharvesting

ABlankseed Thereasondor this poor ovuleto seedratio are unknown Thisis one
of the mainreasondor low germinationpercentagan grasses

ASeed dormancy Most of the range specieshave varying degreesof either
physicalor physiologicaldormancy In nature it is highly useful trait but for
commerciakultivationit isanegativetrait.



Alnfluence of Climatic factors. Seed production in range speciesis highly
Influenced by the photoperiod, thermo period, humidity etc. The quality and
guantity will be effectedundervaryingclimaticconditions

ALow density of ear-bearing tillers: Profusetillering is observedin many range
species But all the tillers g 2 y fibiver and only 30-50 % tillers possess
Inflorescencat the time of peakflowering

ALodging Dueto prolongedandvigorousvegetativegrowth lodgingof seedcropis
acommonproblem

APoor Harvestindex The harvestindexis low mainly becauseof higher biomass
production Only2-3%harvestindexis observedin manytropicalgrasses

A Lackof seedproductiontechnology Thecultivatedaswell asrangespeciedacks
specificseedproductiontechnology In caseof cultivatedfodder sincethe varietal
developmentis focussedon fodder production, seed production technologyis
not well studied In range specieslack of large scaleproduction and becauseof
abovesaidproblemsno specificseedproductiontechnologyis available



Strategies for increased seed production

A Creating awarenesgo usequality seedof improved varieties.
Alncreasing the seedreplacementrate from the present2-3 % to at least20%.

A Seedchain should be followed to produce sufficient quantity of certified seedfor
farmers

Almprovement of seedchain network

A Seedproduction through farmer participatory approach

Almprovement of proper marketing facilities

AResearchto increasethe ovule to seedratio in forages

A Scientific studieson managementpracticesto increasethe seedyield.
AIn-depth studieson grassseedgermination and dormancy problems.
AResearchon developmentof cultivable pasture varieties.

A Channelizing the existing demandtowards entrepreneurship development
Almproved crop management

AVillage SeedBanks are to be developed



Crop management practices for
forage crops seed productio




Sorghum

Maize
Pearlmillet
Guar
Cowpea
Oat

Berseem

Lucerne

Deepalluvial or heavyfertile soil with goodmoistureretention
capacity

Sandto clay loamsoil, well drained pH 6.5
Sandyloam,freefrom salinity or alkalinity

Light to mediumfertile sandyloamsoil, pH upto 8.5
Sandyloamsoil, well drainedpH 5.0to 6.5

Loamto clay loamsoil, well drained pH upto 8.5

Well-drainedclay loamsoll, freefrom acidity and salinity, pH
/t08

Sandyloamto clay soil, freefrom salinity or alkalinity



2. Spacing and seed rate

Crop Spacing (cm) Seed rate (kg/ha)

Maize 60 X 20 cm 20

Sorghum 45 X 15 cm 10-12

Pearimillet 45 X 10 cm 5

Cowpea 4550 X 15 cm 18-20

Guar 45 X 15 cm 15

Oat 30 X5 60 (medium size seed
40 (small size seed

(JHO-851)
Berseem 40 X 3 15-20

Lucerne 50 X 3 12-15



Crop

Maize

Sorghum

Pearlmillet
Cowpea
Guar

Oat

Nutrient

requirement (kg/ha)

N
120

90

80

20

20

80

P,05
60

40

40
60
40

40

K.,O
40

30

30
20
25

30

Time of application

Basal dose Top dressing

50% N and entire ¥2doseof N atknee

amountof PandK height and tasseling
stage

50% N and entire 50% N 30-45 days

amountof PandK after sowing (knee
heightstage)

50% N and entire 50% N 30-45 days

amountof PandK aftersowing

Entire amount of -

N, PandK

Entire amount of

N, PandK

50% N and entire 50% N 30-45 days

amountof PandK aftersowing



Berseem 20 kg N andentire 10kg N/ha after
amountof PandK each cut
Lucerne 20 60 40 Entire amount of -

N, PandK



Forage crops weed flora

Kharif Season

Grassy

Broad-leaf

Sedges

Elusine indica, Cynodondactylon Echinochloacolona
Echinochloa crusgall, Setaria glaucg Digitaria
sanguinalis  Dactyloctenium aegyptium  Sorghum
halepense

Commelinadiffusg Commelinabenghalensis, Trianthen
portulacastrum AgeratumconyzoidesPhyllanthusniruri,
Physalis minima, Euphorbia hirta, Digera arvensis
Leucasaspera, Celosiaargentea, Cucumismelqg Tridax
procumbensAmaranthusviridis, Amaranthuspolygamus
Amaranthuspinosus

Cyperusotundus,Cyperusia, Cyperudifformis



Grassy

Broad- leaf

Sedges

Poa annug Cynodondactylon Phalaris minor, Digitaria
sanguinalis Avenafatua

Anagalis arvensis Chenopodium album, Convolvules
arvensis Melilotusalba, Melilotusindica, Lathyrusaphaca
Asphodelus tenuifolius Cichorium intybus Coronopus
didymus spergula arvensis Eclipta alba, Sonchus
oleraceus Sonchusasper Medicagodenticulate,Medicago
auxalis Trifolium resupinatum Rumexdentatus Physalis
minima

Cyperusotundus



Crops Herbicide

Kharif forage crops
Maize Atrazine

2, 4D
Sorghum Atrazine

2, 4D
Cowpea Pendimethalin

Imazethapyr

Guar Pendimethalin

Imazethapyr

Dose

(a.l. kg/ha)

1.0
0.50.75
1.0
0.50.75
0.751.0
0.1
0.751.0
0.1

Time of
application

2-3 DAS
15-20 DAS
2-3 DAS
15-20 DAS
2-3 DAS
15-20 DAS
2-3 DAS
15-20 DAS

WeedsControlled

Grassy& BLW
BLW
Grassy& BLW
BLW
Grassy& BLW
Grassy& BLW
Grassy& BLW
Grassy& BLW



Rabi forage crops

Oat 2, 4D
Metsulfurormethyl

Berseem Imazethapyr
Fenoxaprogp-ethyl

Lucerne Imazethapyr

Grassesand legumes

BajraNapier 2, 4D

Hybrid

Guinea grass

Anjan Grass

Dinanathgrass

Stylo Quizalofopethyl

0.50.75 20 DAS
0.004 20 DAS
0.1 20 DAS
0.1 20 DAS
0.1 20 DAS

0.50.75 1520 DAS

0.05 20 DAS

BLW
BLW
Grassy &BLW
Grassy
Grassy& BLW

BLW

Grassy

DAST Days after sowing, BLW Broad leaf weeds, a.7 active ingredient
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