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organization representing the Indian seed industry. The vision 
of NSAI is to create a dynamic, innovative and internationally 
competitive, research based industry producing high 
performance, high quality seeds and planting materials which 
benefit farmers and significantly contribute to the 
sustainable growth of Indian Agriculture.

The mission of NSAI is to encourage investment in state of 
the art R&D to bring to the Indian farmer superior genetics 
and technologies, which are high performing and adapted to 

a wide range of agro-climatic zones. It actively contributes to 
the seed industry policy development, with the concerned 
governments, to ensure that policies and regulations create an 
enabling environment, including public acceptance, so that the 
industry is globally competitive. 

NSAI promotes harmonization and adoption of best commercial 
practices in production, processing, quality control and 
distribution of seeds.
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Message
from Desk of

PRESIDENT
The production of high-quality seeds is of prime 
importance to Seed industry. In the production of 
any crop, the cost of the seed is usually minor 
compared with other production costs, yet, no 
single factor is as important in determining the 
success of the operation.

Most crop plant seeds are produced by companies 
that specialize in both plant breeding and seed 
production. Growers expect these companies to 
introduce improved cultivars, as well as to produce 
high-quality seeds of Fodder and Pseudo cereal 
that have good germination characteristics and 
are true-to-type. To produce high-quality seeds 
of Fodder and Pseudo cereal, companies must 
not only pay close attention to the environment 
where seeds are produced, but must also have 
the means to test the quality of those seeds.

In this edition of seed times, team NSAI brings 
some knowledgeable content on the theme 
“Fodder and Pseudo cereal Seed Production 
(Status, Constraint, and Strategies)”, which 
details about the steps taken to increase the seed 
production of these crops.

This worthy objective will improve the well-being 
of our seed industry and farmers as well as 
ensure the modest way to contribute in achieving 
sustainable food production and food security to 
the nation.

Happy reading!   

M Prabhakar Rao

FODDER AND PSEUDOCEREAL SEED PRODUCTION 
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Message
from Desk of

EXECUTIVE 
DIRECTOR
The production of high-quality seeds is of prime 
importance to Seed industry. In the production of 
any crop, the cost of the seed is usually minor 
compared with other production costs, yet, no 
single factor is as important in determining the 
success of the operation. 

Most crop plant seeds are produced by companies 
that specialize in both plant breeding and seed 
production. Growers expect these companies to 
introduce improved cultivars, as well as to produce 
high-quality seeds that have good germination 
characteristics and are true-to-type. To produce 
high-quality seeds, companies must not only pay 
close attention to the environment where seeds 
are produced, but must also have the means to 
test the quality of those seeds. 

In this edition of seed times, team NSAI brings 
some knowledgeable content on the theme 
‘Seed conditioning”, in which, the steps taken 
for post harvested seeds cleaning to storage are 
summarized. 

This worthy objective will improve the well-being 
of our seed industry and farmers as well as 
ensure the modest way to contribute in achieving 
sustainable food production and food security to 
the nation. 

Happy Reading!

R K Trivedi
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Introduction
Agriculture and animal husbandry in India are interwoven 
with the intricate fabric of the society in cultural, religious, 
and economical ways as mixed farming and livestock rearing 
forms an integral part of rural living. Although the contribution 
of the agricultural sector in the Indian economy is steadily 
declining (from 36.4% in 1982-83 to 15.4 % in 2019-2020), 
the agriculture and livestock sector still provides employment 
to 52% of the workforce. 

Livestock provides draught power, rural transport, manure, 
fuel, milk, and meat. Most often, livestock is the only source 
of cash income for subsistence farms and also serves as 
insurance in the event of crop failure. Further, the global 
energy crisis will lead to the utilization of livestock-based 
bioenergy as well as waste recycling for organic manure and 
organic forage production for quality animal products.

India supports nearly 20% of the world livestock and 16.8% 
human population on a land area of only 2.3%. It is a leader 
in cattle (16%) and buffalo (55%) population and has the 
world’s second-largest goat (20%) and fourth-largest sheep 
(5%) population. 

The 20th Livestock Census (2019) has placed the total 
livestock population at 535.78 million and that of poultry 
birds at 851.81 million. The total population is expected to 
grow by 1.23% in the coming years. The livestock population 
in terms of million adult cattle units is presented in Table 1.

Further, the global 
energy crisis will 
lead to the utilization 
of livestock-based 
bioenergy as well 
as waste recycling 
for organic manure 
and organic forage 
production for quality 
animal products.

Live stock Population 2019-Share of major species

Fig.1. 20th Livestock census 2019.
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Thus, to sustain this growth rate and for further expansion 
to meet the demands of ever-growing human population, 
livestock needs a sustainable supply of feed material. The 
area under fodder cultivation is estimated to be about 4% 
of the gross cropped area which remained static for the last 
four decades. The traditional grazing lands are gradually 
diminishing because of urbanization, expansion of the 
cultivable area, grazing pressure and industrialization, etc. 
These factors resulted in a severe shortage of feed and fodder 
to the extent of 26% in dry-crop residues, 35.6% in green 
fodder, and 41% of concentrates. To reduce the demand and 
supply gap, the production and productivity of fodder crops 
need to be enhanced. The increase in the area of fodder 
crops is difficult because of severe competition from food 
crops.

The establishment of a uniform and vigorous stand is of 
paramount importance to the successful production of most 
crops. Without a good stand, the effectiveness of other 
agronomic inputs is drastically reduced, and usually such 
inputs can never compensate for the negative impact of a 
poor stand. With perennial forage crops, failure to achieve 
a dense stand at initial planting can have long-lasting 
consequences compared with annual crops.

Seed are the crucial input of agriculture and most essential 
component for enhancing the production and productivity of 
crops. Over the time man has acquired the skill to identify and 

Table.1 projected livestock population estimates (million adult cattle units)

Year Cattle Buffalo Sheep Goat Equine Camel Total

1995 180.5 82.8 4.0 9.2 0.5 0.9 278.0

2000 187.7 87.7 4.1 9.9 0.4 1.0 290.0

2005 192.2 92.6 4.2 10.5 0.3 1.0 301.0

2010 197.3 97.5 4.3 11.2 0.1 1.0 312.0

2015 202.3 102.4 4.4 11.8 0.1 1.1 322.0

2020 207.4 107.3 4.5 12.5 0.1 1.1 333.0

2025 2012.5 112.2 4.6 13.2 0.1 1.1 344.0

The traditional 
grazing lands 
are gradually 

diminishing because 
of urbanization, 
expansion of the 
cultivable area, 

grazing pressure and 
industrialization, etc.
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store the good quality seed for further multiplication during 
the process of domestication of different crop species. The 
ancient Vedic literature (Atharvana Veda) supports this fact 
through the quote “good seed in good land yields abundant”. 
This is true for the fodder crops also even though vegetative 
parts are the end products in them. The maintenance of seed 
quality is one of the most crucial steps in realizing the fodder 
yield potential of the developed high yielding varieties. To 
maintain the quality of the large quantities of seed required 
by the end-users, the generation system of seed production 
is followed to minimize the loss of quality over generations 
by following standards at field and seed level throughout the 
world.

Rigorous seed quality control was seen as a key tool to 
achieve that goal, reflecting the evolution of regulatory 
systems in countries with a more industrialized agriculture. 
The strong influence of governmental organizations at 
that time also favoured the adoption of rather centralized 
systems of seed quality control. Consequently, quality control 
was often made compulsory for seed produced within the 
formal sector, while the proportion of seed actually supplied 
through those formal channels remained low.

Seed Quality

Among the all inputs used in agriculture, quality seed of 
improved varieties is the most effective input for improving 
crop productivity. The good quality seed are expected to 
respond better for other inputs like fertilizers, irrigation and 
plant protection chemicals. The concept of seed quality and 
importance of its each component are discussed below.

1. Genetic purity: Genetic purity refers to the 
percentage of true to types of seed mentioned on 
seed lot. In general, the genetic purity of the seed is 
decreasing with each stage of seed multiplication/
generation, hence genetic purity should be 100% 
for Breeder seed, 99% for Foundation seed and 98% 
for certified seed. 

2. Physical purity: Physical purity of seed is the 
proportion of pure seed component present in a 
seed lot apart from other crop seed, weed seed and 

This is true for the 
fodder crops also even 
though vegetative parts 
are the end products in 
them. The maintenance 
of seed quality is one 
of the most crucial 
steps in realizing the 
fodder yield potential 
of the developed high 
yielding varieties.
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inert matter. Physical purity for most of the forage 
and fodder crops should be 98% for selling of seed 
in the market. 

3. Germination percentage:  The quality seed 
should have germination percentage according to 
the Indian Minimum Seed Certification Standards 
(IMSCS) so that farmers can get optimum plant 
stand in the field.

4. Vigour: Seed vigour is an important quality 
parameter which needs to be assessed to supplement 
germination and viability tests to gain insight into the 
performance of a seed lot in the field or in storage. It 
is the sum total of those properties of the seed which 
determine the level of activity and performance of 
the seed or seed lot during germination and seedling 
emergence.

5. Viability: The viability of the seed is a measure of 
seed aliveness. The seed should be viable so that it 
can develop into plants and reproduce themselves 
under appropriate conditions. The seed viability can 
be measured through tetrazolium chloride test (TZ).

6. Moisture content: The moisture content of seed 
is the amount of water present inside the seed 
which is usually expressed as a percentage on dry 
weight basis. A small change in seed moisture 
content has a large effect on the storage life of the 
seeds. Therefore, it is important to have following 
optimum moisture content in good quality seed. eg. 
Cereals: 10-12%, Pulses: 7-9% and Oilseeds: 6-7%, 
Vegetables: 5-6%.

Importance of quality seed: Seed is a vital input in crop 
production and following are the different major role of 
improved seeds in agriculture: -

I. It is the cheapest input in crop production and key to 
agriculture progress.

II. Response of other inputs in crop production depends 
on quality seed material used.

III. The cost of seed required for raising the crop is very 
small compared to other inputs.

It is the sum total 
of those properties 
of the seed which 

determine the level 
of activity and 

performance of the 
seed or seed lot 

during germination 
and seedling 
emergence.
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IV. It is estimated that good quality seeds of improved 
varieties can enhance yield about 20-25% and good 
crop yield can be obtained through use of quality 
seed under less favourable conditions. 

V. The improved seed is the carrier of new technology 
and also tool for secure food supply.

VI. The quality seed is the medium for rapid rehabilitation 
of agriculture after natural disasters.

Factors affecting the seed quality: 

Seed quality is influenced by a variety of factors imposed 
to the seed during its formation, development, maturation, 
growth, harvesting, threshing/extraction, drying, cleaning, 
grading, packing, storage and marketing. The factors which 
governs the seed quality can be broadly grouped into 4 
categories:

1. Genetic factors:

The quality of seed declines during the seed production stages 
due to combined effects of ecological and genetic factors. 
This is, especially true in situations where same sources of 
the seeds are continuously used over the years. 

2. Ecological factors:

The growth of the plant and the seed quality are strongly 
influenced not only by the genetic factors alone but also 
by the environment prevailing during the seed formation, 
maturation and growth. The important ecological factors 
which governs the seed quality include: soil, adaptability, 
wind velocity and rains; light intensities and temperature 
conditions; insect activities during flowering; pests and 
pathogens. These factors may favourably or unfavourably 
affect the seed quality depending upon the situation.

3. Agronomic packages and production 
technology:

Application of the prescribed agronomical packages is out 
most important for raising a good seed crop. The cultural 
practices required for raising the seed crop are different to 
those of raising the general crop. Timely operations during 
the crop management is essential aspect for quality seed 

The important 
ecological factors 
which governs the 
seed quality include: 
soil, adaptability, 
wind velocity and 
rains; light intensities 
and temperature 
conditions; insect 
activities during 
flowering; pests and 
pathogens.
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production of desired genetic purity and physical purity. Seed 
source, time of sowing, land preparation, isolation distance, 
plant protection, weed control, rouging and nutritional 
management affecting the quality of seed.

4. Harvest and post-harvest handling

Harvesting and post-harvest handling of the seed crop are 
essential component of a seed certification programme for 
obtaining the quality seed. This is an integral part of a seed 
certification programme. The time, energy and money spend 
in growing genetically pure and disease-free seed crop may 
go waste, if harvested seed crop is left to the vagaries of the 
weather. Seed quality is very much affected during threshing, 
drying, cleaning, grading, packing and transportation of 
seed lots if adequate technology and care is not provided to 
the harvested produce.

Quality assurance

This is the responsibility of the seed corporation/organization 
and the seed companies to provide assurance about 
the quality of the seed offered by them for marketing or 
distribution. There would not be any problem to the seed 
producing organizations in providing the assurance of the 
seed quality, if they are conscious about the maintenance of 
the quality of their produce. In the absence of the system of 
quality maintenance, it would be rather impossible to provide 
the assurance of the seed quality. Without observing the 
quality maintenance, if quality assurance is provided by an 
organization in the form of a declaration or label containing 
the details of the physical purity and germination of seed, the 
organization may face heavy penalties under the provisions 
of the seed legislation of ‘Seed Act’ or else will lose the faith 
of the consumer.

Accordingly, it would be desirable on the part of an 
organization or seed company involved in the seed trade 
that before providing the assurance relating to the identity 
of the variety and the quality of the seed offered by them, 
they must ensure to get the seed tested in the seed testing 
laboratory.

There would not 
be any problem to 
the seed producing 

organizations 
in providing the 
assurance of the 

seed quality, if they 
are conscious about 
the maintenance of 
the quality of their 

produce.
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Seed quality control

Quality control is an important component of the seed 
programme and the essence of any seed programme lies 
in the quality control. Seed quality control is a system which 
ensures to govern the quality of the seed through checks, 
certification and official regulations (legislation). Seed quality 
control itself is a system which ensures the interest of the 
farmers and to avoid hazards in the crop production. It is 
the responsibility of the government to enforce the measures 
for controlling the quality of the seed being marketed in the 
country. This is usually accomplished through the legislation 
in the form of a law or Act of Parliament. Essentially, there are 
two components in a seed quality control system in India; the 
seed certification and labelling. Seed certification may not be 
compulsory but labelling is usually a compulsory provision 
of any seed legislation. To accomplish the task of seed 
legislation or Seed Act, framing the rules and regulations 
pertaining the legislation and their scope is the pre-
requisite. In addition, certain basic infra-structural facilities 
are also required. This includes, the notification of the seed 
standards, kind or varieties expected to be governed by the 
legislation, establishment of seed certification agency, seed 
testing laboratories, variety notification and authorization of 
seed inspectors.

Seed Regulation: Seed laws aim to promote varietal and 
seed quality, thereby ‘protecting’ farmers from planting 
sub-standard seed. At the same time, they set the rules of 
the market for different seed suppliers thus intending to 
create a ‘level playground’. Seed laws therefore establish 
the institutional framework of national seed councils and 
certification agencies and regulate the procedures and 
standards for:

• Variety release systems aim to make only those 
varieties of proven value available to farmers 
through the formal seed system. 

• Seed certification aims to control the varietal identity 
and purity throughout the seed chain. 

• Seed quality control checks on other seed 
characteristics such as viability, purity and seed 

This includes, the 
notification of the 
seed standards, kind 
or varieties expected 
to be governed 
by the legislation, 
establishment of 
seed certification 
agency, seed testing 
laboratories, variety 
notification and 
authorization of seed 
inspectors.
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health. Seed quality control also aims at protecting 
bona fide seed producers from competition by less 
scrupulous colleagues.

Generation system of seed production

After going through a rigours process of creating variation, 
selection and stabilization of selected characters through 
generations, the newly developed variety is constituted 
by small quantity of seed called nucleus seed. The purity 
of variety is maintained through maintenance breeding / 
nucleus seed production by ear to row method. The progeny 
of the nucleus seed is called breeder seed and the generation 
system of seed production starts from this.

The seed chain consists of three stages, breeder seed (BS), 
foundation seed (FS) and certified seed (CS). Breeder seed 
is produced by the original breeder or a sponsored breeder 
in research stations. Its quality is monitored by a monitoring 
team comprising the producer, crop breeder, representatives 
of National and or state seed corporation, seed certification 
agency and crop coordinator. It bears a golden yellow tag and 
has the highest genetic purity of 100 percent. The foundation 
seed is the progeny of the breeder seed and its quality is 
monitored by an independent state seed certification agency. 
It bears white tag and should meet the Indian Minimum Seed 
Certification standards of foundation class. Foundation seed 
is produced by the national and state seed corporations, 
state farm corporation of India, state agricultural universities, 
state department of agriculture and private organizations. 
It possess 99 percent genetic purity. Certified seed is the 
progeny of foundation seed and is supplied to farmers for 
crop production. It is produced by the same agencies as of 
foundation seed. It bears azure blue tag and should meet the 
Indian Minimum Seed Certification standards of certification 
class. It contains 98 percent genetic purity and its quality is 
assessed by an independent state seed certification agency. 
In India certification is voluntary and labelling is compulsory. 
Apart from the above three classes, one more seed class 
called truthfully labelled (TL) seed is present. This is not a 
certified seed but possess the equal quality and its quality is 
assured by the producing agency itself. The TL seed contains 
green colour label with seed standards equal to certified 
seed.

There would not 
be any problem to 
the seed producing 

organizations 
in providing the 
assurance of the 

seed quality, if they 
are conscious about 
the maintenance of 
the quality of their 

produce.
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Stages of Seed Multiplication

The benefits of an improved variety are not realized unless 
enough, pure seed has been produced for its commercial 
spread. The initial amount of pure seed which is limited in 
quantity is multiplied under various stages or classes.

Nucleus seed: It is the initial amount of pure seed of an 
improved variety available with plant breeder who has 
developed it. The nucleus seed is in very limited quantity 
hence, its genetic and physical purity should be maintained 
100%. 

Breeder’s seed: It is the seed obtained from the progeny 
of nucleus seed which is directly supervised by a breeder of 
concern crop. The genetic and physical purity of breeder seed 
should be 100% to avoid degeneration of variety during seed 
multiplication. Breeder seed tag colour is golden yellow.

Foundation seed: Foundation seed is produced from 
breeder seed under direct supervision of NSC, SSC and SCA. 
The bags of foundation seed sealed with white coloured tag. 

Certified seed: It is progeny of foundation class of seed and 
produced under direct supervision of state seed certification 
agency. The certified seed bags are sealed with blue coloured 
tag. The certified seed is directly used for commercial crop 
production. 

Truthful labelled seed (TLS): TL seed is a class of seed 
which is produced and marketed by any organization under 
truthfully labelled category. The information written (seed 
standards) on seed bag should be true and as per the 
producer/marketing organization. If any default will be there 
then producer is responsible for seed quality attributes.

Field Standards

To maintain the requisite genetic purity of variety, it is 
essential to have field standards in seed production. Since, 
seed production programme is organized by public, as 
well as private sectors organization at different location, 
seasons and various class, thus the field standards for seed 
production has to be formulated and maintained uniformity 
during the execution of the seed programme in field.  The 
field standard of forage crop seeds is of two types, the first on 

The genetic and 
physical purity of 
breeder seed should 
be 100% to avoid 
degeneration of 
variety during seed 
multiplication. Breeder 
seed tag colour is 
golden yellow.
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is general requirements which include the isolation distance 
of foundation and certified seed and second is the specific 
requirements comprising, off-types, objectionable weeds 
and plants affected by seed borne diseases.

Seed Standards

Seed quality control measures also depends on stipulated 
seed standards for labelling and certification. The standards 
should be based on the analytical data generated by the seed 
testing laboratories and should be realistic and achievable. 
In laying down the seed standards, the standards of the other 
countries having similar socio-economic conditions may be 
consulted. It would be desirable that before obtaining the 
final approval of the standard by the competent authority, the 
standards should be discussed thoroughly by a committee, 
which is represented by the seed producers, certification and 
seed law enforcement officials. To maintain the optimum 
quality of seed, state certification agency should evaluate 
the track of seed from production to marketing. Therefore, 
seed certification agency laid down the standards for both 
field and seed which should be reviewed at timely intervals 
in order to make them realistic.

The standards 
should be based 
on the analytical 

data generated by 
the seed testing 
laboratories and 

should be realistic 
and achievable.

Table 2. Field standard of foundation and certified seed of some forage crops

Crops

Minimum no. 
of inspections

Isolation 
distance in 

meters

Off-type plants/
earheads

Inseparable 
other crop 

plants

Objectionable 
weed plants

Plants affected 
by seed borne 

diseases Remarks

FS CS FS CS FS CS FS CS FS CS FS CS

Maize-OP 2 400 200 1 1 - - - - - - -

Teosinte 3 200 100 0.10 0.50 - - - - - - -

Oats 2 3 3 0.050 0.20 0.010 0.050 0.010 0.020 0.10 0.50

Isolation in case 
of Loose smut 150 

meters for both 
class of seeds

Bajra 3 400 200 0.050 0.10 - - - - 0.050 0.10

Plant infected by 
downy mildew/
green ear at any 
one inspection
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Crops

Minimum no. 
of inspections

Isolation 
distance in 

meters

Off-type plants/
earheads

Inseparable 
other crop 

plants

Objectionable 
weed plants

Plants affected 
by seed borne 

diseases Remarks

FS CS FS CS FS CS FS CS FS CS FS CS

Sorghum –hybrid 
(SSG)

3 200 100 0.10 0.20 - - - - 0.050 0.10

Kernel smut or 
grain smut & head 

smut, Isolation 
from Johnson 

grass and forage 
sorghum 400 

metres in both FS 
& CS

From other spp. 
200 for FS and 100 

for CS

Sorghum-OP 3 200 100 0.050 0.10 - - - - 0.050 0.10

Kernel smut 
& grain smut, 
Isolation for 

Johnson grass and 
forage sorghum 

400 metres in both 
FS & CS

Cowpea 2 10 5 0.10 0.20 - - - - 0.10 0.20

Guar 
(Clusterbean)

2 10 5 0.10 0.20 - - - - 0.10 0.20

Disease: 
Bacterial blight, 

Anthracnose, 
Ascochyta blight.

Berseem 2 400 100 0.20 0.10 - None 0.050 - - -

Chicory (Kasni) is 
an objectionable 
weed.Isolation 

from other species 
200 &100 mts for 

both class

Lucerne 2 400 100 0.20 1.0 - - None 0.050 - - Dodder (Cuscuta)
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Table 3. Seed Standards of foundation and certified seed of some forage crops

Crops

Pure 
Seed 
(Min.)

Inert 
matter 
(Max.)

Other Crop 
Seeds 
(Max.)

Total Weed 
Seeds (Max.)

Objectionable 
Weeds Seeds 

(max.)

Germination 
(min.)

Moisture 
Ordinary 
container

(Maximum)
(Vapourproof 

Container)
Other 

Distinguishable 
Varieties

FS CS FS CS FS CS FS CS FS CS FS CS FS CS FS CS FS CS

Maize-OP 98 98 2 2 5/kg
10/
kg

None None - - 90 90 12 12 8 8 - -

Teosinte 98 98 2 2 5/kg
10/
kg

None None - - 80 80 12 12 8 8 - -

Oats 98 98 2 2 10/kg
20/
kg

10/kg 20/kg 2/kg 5/kg 85 85 12 12 8 8 - -

Bajra 98 98 2 2 10/kg
20/
kg

10/kg 20/kg - - 75 75 12 12 8 8 - -

Sorghum 
-hybrid

98 98 2 2 5/kg
10/
kg

5/kg 10/kg - - 75 75 12 8 8 10 20/kg 20/kg

Sorghum-

OP 98 98 2 2 5/kg
10/
kg

5/kg 10/kg - - 75 75 12 12 8 8 10/kg 20/kg

MP Chari 97 97 3 3 5/kg
10/
kg

5/kg 10/kg - - 75 75 12 12 8 8 10/kg 20/kg

Cowpea 98 98 2 2 None
10/
kg

None 10/kg - - 75 75 9 9 8 8 5/kg 10/kg

Guar 
(Clusterbean)

98 98 2 2 10/kg
20/
kg

None None 70 70 9 9 8 8 10/kg
20/
kg

Berseem 98 98 2 2 10/kg
20/
kg

10/kg 20/kg 5/kg 10/kg 80 80 10 10 7 7 - -

Lucerne 98 98 2 2 10/kg
20/
kg

10/kg 20/kg 5/kg 10/kg 80 80 10 10 7 7 - -
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Status of forage seed

The fodder crops are represented by several cereals, legumes 
and grasses. Out of these only few crops are under proper 
seed chain. During Kharif season 7 crops and during rabi 
season 4 crops are under seed multiplication programs. 
Out of these 11 crops sorghum, berseem, lucerne, maize 
and bajra occupies more than 90 % of area under fodder 
cultivation. Even though there is huge demand for fodder 
and fodder seed it is not being transformed into breeder 
seed indent. The main reason for this low turnout is absence 
of organized market. The prevalence of niche markets for 
fodder seed resulted in low turnout of big companies in 
otherwise highly potential seed sector. The intrinsic problems 
in forage seed production ensued non inclination of both 
public and private sector resulting in reduced quality and 
competition. The absence of seed chain in range grasses 
and legumes hampers their multiplication. Only few public 
sector agencies like IGFRI and SAUs are producing grass 
seeds that to under TL category. Even though there is huge 
demand from the forest department, difficult production 
and harvesting procedures are deterring the seed sector to 
capture it.

With the increased awareness on fodder value and enhanced 
importance of livestock the situation is slowly changing and 
is reflected in the growth of fodder seed market. The interest 
shown by private players brings vibrancy to the forage seed 
sector. The government support through developmental 
schemes adds further sustenance to this sector. The seed 
requirement for the probable fodder crop area in the country 
estimated by taking into consideration of seed multiplication 
through standard seed chain shows that the breeder seed is 
not being produced as per the requirement (Table 1).

The interest shown 
by private players 
brings vibrancy to the 
forage seed sector. The 
government support 
through developmental 
schemes adds further 
sustenance to this 
sector. 
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Table 4: Variety wise seed production of fodder crops 2017-2018.

Crops Variety
Nucleus 
Seed Ns 

(q)

Breeder 
Seed-BS 

(q)

Truthfully 
Labelled 
Seed-TFL 

(q)

Total

Rabi Crops 

Oat JHO-822 01 20.0 25.87 45.87

JHO-851 0.1 0.0 6.83 6.83

JH0-99-1 0.1 0.0 11.34 11.34

JHO-99-2 0.1 5.0 8.23 13.23

JHO-2000-4 0.1 4.2 1.31 5.51

Kent 0.0 0.1 55.85 65.85

JHO-2010-1 0.1 16.90 10.73 27.63

JHO-2009-1 0.1 5.60 2.72 8.32

Total 0.7 61.70 122.9 184.58

Barley RD-2035 0.00 0.0 19.05 19.05

Barseem Wardan 0.0 10.00 9.39 19.39

BB-2 0.00 4.50 4.52 9.02

BB-3 0.00 3.71 1.64 5.35

JBSC-1 0.1 0.00 0.00 0.10

Total 0.1 18.21 15.55 33.86

Kahrif Crop

Guar BG-1 0.00 270.00 640.00 910.00

RGC-936 0.00 0.00 130.00 130.00

Cow Pea BL-2 20.00 75.00 95.00 170.00

Kohinoor 9.00 50.00 60.00 110.00

EC-4216 0.00 0.00 95.00 95.00

BL-1 10.00 0.00 0.00 10.00

BL-4 15.00 0.00 0.00 15.00
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Crops Variety
Nucleus 
Seed Ns 

(q)

Breeder 
Seed-BS 

(q)

Truthfully 
Labelled 
Seed-TFL 

(q)

Total

Sorghum MP Chari 6.00 0.00 167.00 167.00

Maize African tall 1.00 0.00 245.00 245.00

Pearl 
millet

AVKB-19 0.00 0.00 485.00 485.00

Total 61.00 395.00 1917.00 2337.00

Grasses Variety TFL (Kg)

Bothriochloa spp. Non-specific 10.10

Brachiaria Spp. - 24.20

Chiysopogon 
fulvus

Chandigarh 1.10

Non-specific 15.10

Cenchrus ciliaris IGFRI-727 1.00

Non-specific 53.85

Cenchrus setigerus Non-specific 814.40

Penisetum 
pedicellantum

BD-2 425.34

Perenial 3.82

Dichanthium 
annulatum

Non-specific 0.50

Perenial fodder 
sorghum

CoFS-29 250.00

Pannicum 
maximum 

BG-1 0.50

BG-2 2.4

Hamil 0.50

Non-specific 133.70

Grazing Type 37.00

DGG-I 86.00

Table 5. Grasses and legume seed production
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Grasses Variety TFL (Kg)

DG-II 14.00

Rhodes grass Non-specific 3.00

Sehima nervosum Bundel Saen Ghas-1 1.20

Legumes

Stylosamthes 
haniata

Non-specific 0.50

Desmodium Non-specific 0.50

Desmanthus 
virgatus

Non-specific 2.65

Stylosanthes 
seabrana

Non-specific 3.94

Total 1885.39

Future Necessity

In order to meet the increasing demand for green feed and 
increase the productivity of livestock, it is necessary to further 
improve the quality of seed production, quality assurance 
and quality control of fodder crops.  Since quality seed is 
important for increasing fodder crop production to feed this 
huge live stock population. To achieve sufficient quantity of 
quality seed, the quality assurance and quality control is most 
important practices to meet demand of quality seed. There is 
a need to develop appropriate guidelines for the production, 
quality control and evaluation of high-quality seeds of the 
range species.
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Introduction: 

India has highest livestock population and milk production in 
world. However, our milk productivity is very low as compared 
to world milk productivity. The foremost reason for lower milk 
productivity is non-availability of quality green and dry fodder. 
Currently, India is facing severe deficit in feed and fodder with 
11.24% shortage in green fodder, 23.4% in dry-crop residues.

The area under fodder cultivation is around 9 mha (4.6% of 
the gross cropped area) which is remained fixed since last 
four decades. The non-availability of quality fodder seeds in 
adequate quantity is the one of major reason for deficiency in 
feed and fodder in India. The Availability of quality seed is only 
25-30% in cultivated fodder and <10% in range grasses and 
legumes in India (Anonymous 2011). In India tropical climatic 
condition is more prevailing and livestock is a vital element of 
agriculture in tropical climate in general, and arid and semiarid 
region in particular. Due to water scarcity in this region there 
are very limited availability of feed and fodder for livestock in 
this region resulting into lowering the livestock productivity 
and production. The degraded land areas, unfertile soil and 
higher temperature further makes the situation dreadful. The 
planting of range grasses and legumes in this region can 
boost the fodder availability and economic condition of the 
farmers. Therefore, apart from vertical expansion, utilization 
of non-cultivable areas for pastures is one of the most viable 
options to balance the demand and supply of green as well 
as dry fodder. 

Demand of grasses & legume seeds: The actual cultivated area 
of range grasses and legume is not known but if we see the 
possibilities of range grasses cultivation than there are area of 
forest land, barren & uncultivable land, pasture and grazing 
land, waste land and fallow lands are the opportunities. 
Further, if we assume annually 10 % of this total area under 
grass/legume cultivation than there is requirement of 61000 
ton range grasses and legumes seeds annually (Table 1). 
Apart from this grasses seeds are also very high in demand 
from National Highway Authority of India (NHAI), Coal mines, 
Minerals mines and different NGOs towards rehabilitation 
of degraded areas, soil stabilization and reclamation. Some 
range grasses viz., Brachiaria and turf grass can also be grown 
in flooding areas and saline soil respectively.   

Grasses seed production: A generous 
opportunity for private sector
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Status of forage seed production

According to an estimate availability of good quality forage 
seed of range grasses and legumes is <5 %. Forage 
seed is produced and distributed by several government 
agencies viz., Regional Stations of Forage Production and 
Demonstration (RSFPD), Indian Grassland and Fodder 
Research Institute (IGFRI), Central Arid Zone Research 
Institute (CAZRI), State Agricultural Universities (SAU’s), 
Non-Government Organizations (NGO’s) etc catering to 
the requirement of different agro-climatic regions (Jacob 
and Arora, 1997). In addition to these, Central Fodder Seed 
Production Farm (CFSPF), Hessarghatta (Karnataka) is also 
engaged in forage seed production. However, still significant 
portion of the total annual seed requirement (25,000 ton) is 
being met by informal and unorganized sector only (Singh 
and Hazra, 1995).

Seed potential of range species

The range species are wild in nature and are not domesticated 
therefore cultivation of range grasses and legumes is very 
difficult. There are plenty of problems encountered during 

Types  (in mha)
Area (mha) 
(2014-15)

Assumption Area 
(mha) (10% of 

actual)

Seed 
rate (kg/

ha)

Seed required 
(000 ton)

Forest area 71.79 7.17 5 35.895

Barren & uncultivable 
land

17.0 1.7 5 8.5

Permanent pasture 
and other grazing 
land

10.26 1.02 5 5.13

Culturable waste land 12.47 1.24 5 6.235

Fallow lands (other 
than current fallows)

11.09 1.10 5 5.545

Total 122.61 12.26 61.305

Table 1: Possibilities and estimated seed requirement for 
range grasses and legumes in India

(Source for different land area: https://eands.dacnet.nic.in/) (Directorate of economics and 
statistics, DAC)
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range species seed production. The seed production of forage 
crops is considered secondary in importance, because the 
economic product is the vegetative growth which is cut for 
animal consumption before the seed matures and seed yield 
and fodder biomass is negatively related trait. The average 
seed yield of range species is also very low (Table: 2) 

Table 2: Seed and fodder yield of important range 
species

Sl. No. Range species name Local/hindi name
Seed 
rate

Seed required 
(000 ton)

1.
Bothriochloa 
intermedia

Phulwa 4 300

2. Brachiaria decumbens Signal grass 2-4 520

3. Brachiaria ruziziensis Ruzi grass 2-4 590

4. Brachiaria brizantha
Congo Signal 
Grass

2-4 60

5. Brachiaria mutica Para grass 2-4 45

6. Cenchrus ciliaris Buffel /Anjan Grass 4-5 100

7. Cenchrus setigerus Dhaman grass 4-5 70

8. Chloris gayana Rhodes grass 3-5 120

9. Clitoria ternatea Aprajita 15-20 90

10. Desmanthus virgatus Hedge Lucerne 2-3 850

11. Desmodium ovalifolium Desmodium 2-4 240

12. Dicanthium annulatum Marvel grass/Jinjwa 4-6 85

13. Panicum maximum Guinea grass 5 250 

14. Paspalum spp Bahiya ghass 2-5 50

15. Pennisetum pedicellatum Dinanath grass 5-7 400

16.
Macroptelum 
atropurpureum

Siratro 1-2 200

17. Setaria sphacelata Nandi grass 1-5 90

18. Stylosanthes guianensis Stylo 6-8 300

19. Stylosanthes hamata Stylo 6-8 800

20. Lasiurus sindirus Sewan grass 2-4 120

21. Heteropogon contortus Lampa grass 5-6 200
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Problems in grasses seed production: Range species 
are mostly wild and perennial in nature. The range grasses 
also has the potential for vegetative propagation but seed 
production in range grasses and legume is very difficult due 
to following different reasons

1. Indeterminate growth: No synchrony in reproductive 
and vegetative growth resulting in lower partitioning of 
photosynthates to reproductive parts.

2. Uneven maturity: non-uniform maturity with in panicle 
due to variation in opening of the flowers and difficulty 
in one time harvesting.

3. Seed shattering: Major problem in many range species. 
The matured seed shatters easily resulting in severe loss 
of seed.

4. Blank seed: The fluffy grass seed is difficult to ascertain 
the presence of true caryopsis. This is mainly fluff due to 
poor ovule to seed ratio.

5. Seed dormancy: Most of the range species have 
dormancy either physical or physiological in nature and 
requires minimum six-month time for proper germination. 

6. Low density of ear-bearing tillers: The grass species 
have very high tillering ability but not all the tillers would 
flower. Only 30-50% tillers possess inflorescence at the 
time of peak flowering.

7. Lodging: The vigorous vegetative growth is common 
property in most of the grasses during rainy season. 
The flowering period that follows this vegetative period, 
results in panicles that are elongated and heavy. This 
leads to lodging problem in seed production plots.

8. Poor Harvest index: Because of higher biomass 
production the harvest index is low (2-3%) in tropical 
grasses.

9. Lack of seed production technology: Most of the forage 
crops lack crop specific seed production technology. The 
information on seed production capacity over the years 
in the perennial crops is lacking under Indian situation.
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10. Cutting management: Seed production in perennial 
grasses are highly influenced by fodder cutting 
management. During the monsoon season (in August) 
one green fodder cutting allowed the plant for flowering 
during October-November month rather than august-
September month. Seed produced during October –
November is having very good seed filling % and free 
from seed borne diseases which are major problems 
during rainy season. 

Low ovule to 
seed ratio

Indeterminate 
growth

Uneven maturity Seed shattering

Flow chart: Major problems in range grasses and legumes leads to lower seed recovery 

Seed production technology of range 
grasses and legumes

Seed production programme of range grasses and legume 
is almost similar to cultivated crop seed production expect 
some interventions regarding management aspects. The 
land should be free from volunteer plants and source of seed 
should be authentic. The seed of a particular crop/variety 
must be isolated from the other fields of the same variety 
and from other contaminated crops as per requirement. 
Generally, isolation distance in case of range grasses and 
legumes is 20m & 10m for foundation and certified seed 
production respectively except Napier, rice bean, Setaria and 
Stylo (Table: 3).
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Nursery 
prepration

Transplanting Fodder cutting 
management

Seed harvesting

Range grasses and legumes are mostly monsoon season 
crops, hence time of sowing is very important input. Generally, 
due to small seed size and higher number of unfilled seeds, 
range grasses are propagated through nursery preparation 
followed by transplanting into main field. The followings are 
the important steps for seed production in range grasses and 
legumes.

Table 3: Indian Minimum Seed Certification Standard for range grasses and legumes 
(IMSCS, 2018)

Flow chart 2: Different steps for range grasses & legumes seed production

Field standards Seed standards

Crops

Isolation 
distance

Permitted 
off types OWP Pure seed

Other 
crop 
seed 

(no/kg)

Total 
weed 

seed (no/
kg)

OWS 
(no/
kg)

Germination 
%

F C F C F C F C F C F C F C F C

C. 
Ciliaris

20 10 0.1 1.0 - - 80 80 20 40 20 40 - - 30 30

Dharaf 20 10 0.1 1.0 - - 80 80 20 40 20 40 - - 15 15

Dinanath 20 10 0.1 1.0 - - 95 95 20 40 20 40 - - 50 50

Guinea 20 10 0.1 1.0 - - 80 80 20 40 20 40 - - 20 20

Marvel 20 10 0.2 1.0 - - 90 90 10 20 10 20 - - 40 40

Napier 10 10 0.01 0.30 0 0* 99.5$ 98.8$ - - - - - - - -

Rice 
bean

50 20 0.1 0.2 - - 98 98 0 0 5 10 - - 70 70

Setaria 400 200 0.1 1.0 - - 95 95 20 40 20 40 - - 50 50

Stylo 50 25 0.1 1.0 - - 90 90 10 20 10 20 - - 40 40

OWP- objectionable weed plants, OWS- objectionable weed seeds

*Canada thistle, Johnson grass, Quack grass (Agropyron repens) and Hirankhuri (Convolvulus arvensis)
$Pure living root slips or stem cuttings 
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1. Nursery preparation: Nursery should be prepared 
on raised bed during arrival of monsoon season. After 
preparation of raised bed water should be applied and 
leave the bed for one week so that other unwanted 
plants/weeds can be grown up, which should be uprooted 
manually to avoid contamination with desirable grass 
seedlings. In the raised bed grasses seeds should be 
sown in line followed by watering and covering of bed 
with crop straw. 

2. Transplanting of seedlings: 30-40 days after seeds 
sown in the nursery, seedling are ready for transplanting 
into main field. The seedling should transplanted at the 
spacing of 50cm X 50 cm. 

3. Fodder management: Fodder cutting management is 
very important activity for range grasses seed production. 
In the first year of transplanting seedling should be leave 
intact and allowed to produce more number of tillers 
and biomass. During the September-October month first 
fodder cutting should be taken to enhance the tillering 
ability of crop. In order to take disease free and higher 
seed yield, next year during the July-august month 
one more fodder cutting should be taken to avoid the 
flowering in the rainy season. After second fodder cutting 
crop will start flowering during September-October, so 
that it will give disease free and good seed yield. 

4. Harvesting: Indeterminate growth habit of range 
grasses leads to continuous tillering and flowering. 
Due to continuous flowering, seed shattering in the 
major issues in range species. The timely harvesting 
of seeds from each tillers/panicles is very important in 
order to enhance the seed yield. It is more difficult to 
determine the optimum harvest dates for indeterminate 
plants because of the longer flowering period. Where 
seed is very scarce, hand picking method can be used 
but the cost is often prohibitive. However, now a days 
some machines have been developed by many research 
organizations towards collection of mature seeds from 
panicle but they are still need to be modify as per the 
requirement of different grasses.  
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Animal population 
in India 53 crores 
showing increase of 
4% over 2012 censes. 
Cattles are 19 crores 
and Buffaloes are 
10 crores. India has 
22% of world animal 
population accountable 
for 18% of global milk 
production.

Indian Seed industry is experiencing many challenges in 
the pandemic situation at all the levels till Seed reaches 
the customer. Resource management and keeping the all 
stakeholders in healthy and hygienic condition is the great 
challenge among them. Seed industry is doing extremely 
better job than many other industries in this COVID-19 
situation.

Forage Seed Business an Evolving Seed 
Business:

Forage Seed business in India is evolving slowly and moving 
towards organised seed supply chain. Many existing seed 
companies and some new entrants are creating path for the 
forage business in India. Dairying in India is traditional and 
65% to 70% of animals are with small and marginal farmers 
where this will be as substitute for agriculture which is main 
occupation. Dairy farmers in India are turning towards 
new forage crops to increase milk production and control 
the cost of milk production. Top 5 milk producing states are 
witnessing the success stories of new generation forage crop 
growing and adopting forage conservation technics.  

Indian dairy reached an estimated milk production of 187.7 
million tonnes in 2018-19, an increase of about 6.5 per cent 
over the previous year, India continued to be the largest 
milk producing country. The per capita availability of milk 
increased to 394 grams per day. Global milk production 
estimated at 843.2 million tonnes for the same year with 4 
per cent over previous year. Dairy exporting countries had 
dairy products overstocked, global imports were flat and a 
good flush was expected in exporting countries. Globally, 
it appeared to be a challenging year mainly with low SMP 
prices.  Domestic demand for Indian mil production will the 
key support and consumer increase in rural areas will help 
dairy farmers to liquidate the milk.

Animal population in India 53 crores showing increase of 
4% over 2012 censes. Cattles are 19 crores and Buffaloes 
are 10 crores. India has 22% of world animal population 
accountable for 18% of global milk production. 

Forage Crop Seed and Pseudo Cereal 
Seed an Opportunity for Seed Industry
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Forage Crops in India:

India got approximately 20 million hectors of land under 
different forage crops including 10 million hectors of grazing 
and pasture lands. 10 million hectors are under cropping 
forages of annuals and perennial crops. 8.3 million hectors 
are seed propagated forage crops grown in India for fodder 
purpose and dual purpose like fodder and grain purpose. 
Annual forage crops are around 7.5 million hectors and 0.8 
million hectors are under perennial fodder crops. Southern 
part of India is dominant with perennial crops like Napier and 
Guinea grass and Northern parts of India is maintaining 75% 
with annual forages. Forage crops grown in 3 season, Summer 
season, Rainy season and winter season. Summer and rainy 
seasons are mainly of cereal crops and winter forage crops 
are largely legumes like clovers and Lucerne. Forage market 
in India is blend of many crops and the preference changes 
in every state. Private seed company are slowly focussing 
on forage crops to maintain the supply chain to scattered 
the market. Because, forages look like “Museum of Crops” 
sometimes it’s difficult to estimate the demand and supply of 
forage crops.

Opportunity and Challenges for Seed 
Industry:

Forage Crop business in India is worth of 240 to 250 million 
USD seed business which includes hybrids and open pollinated 
seeds. Cereals and legumes contributes each 50% in the total 
seed market. Because of high cost of winter season legumes 
like clovers and Lucerne market size will be 150 million USD 
and summer season forage market size will be 100 million 
USD. 

Forage crops grown 
in 3 season, Summer 
season, Rainy season 
and winter season. 
Summer and rainy 
seasons are mainly 
of cereal crops and 
winter forage crops 
are largely legumes 

like clovers and 
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Hybrids Vs Open Pollinates in Forages
Earlier forage crops dominated by Open Pollinated varieties 
in all crops including cereals. Research was not attempted by 
many companies because of unorganised seed chain and very 
low value business. Increase in cross bred animals, shortage 
of good quality fodder, 365 days’ fodder requirements, limited 
land available and many things made farmers to think over high 
yield, extended cutting, high digestible, Silage suitable fodder 
crops and latest research products. Worldwide companies 
started exclusive forage crop breeding in many crops and in 
2018-19 the total investment on R&D was 980 mn USD. This 
shows the technology intervention in forage crops to reach the 
farmer demand. Global forage seed market was estimated 8.4 
bn USD in 2019. 

In India 35% of the forage crops are hybrids and 65% are OP 
Seed. Because of all legumes are OPs the breeding was not 
taken place by research institutes and private companies. But 
substantial progress made by companies on forage cereal 
crop R&D which is resulting to bring Sweet Sorghums, BMR 
Sorghums, multi-cut millets and Silage Corns. Sorghums are 
85% hybridisation completed and in Millets hybrids are gaining 
the market share very fast. Corn is picking up in major fodder 
markets and Silage segment is creating a separate market in 
all the states. Industrialisation of silage business is making 
increase in corn acreage in many states. Silage market in 
2019-2020 was around 100 crores which is a new business for 
rural youth. Many states encouraging farmers to go for Silage 
of Sorghum, Corn and excess fodder production of many 
crops. Commercial and organised dairy farmers are going for 
new products of forage crops. Hybrid forage seed market size 
was estimated around 90 mn USD in India in 2019 out of 240 
mn USD of forage seed market. Research OPs and selections 
of OPs are gaining market in legume forage crops. Import of 
clover seed is also major business in winter season.

Global 
forage seed 
market was 

estimated 8.4 
bn USD in 

2019. 
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Guar or Cluster 
bean can be used 
for multiple purposes 
vegetable, cattle 
feed/fodder or green 
manure). It is a good 
source of nutrition 
and its tender green 
pods are also a cheap 
source of nutrients. 
Increased use of green 
fodder in the ration of 
animals may reduce 
cost of milk production.

Abstract

Livestock production makes an important contribution to 
economic development, rural livelihoods, poverty alleviation 
and meeting the fast growing demands of milk and milk 
products in India. Locally available feed resources act as 
the key driving force for improving productivity of animals 
in developing countries like India. To maximize profitability 
from dairying, the dairy animals must receive required 
quantity of protein, energy, minerals and vitamins in a 
cost effective way, preferably from locally available feed 
resources such as local grasses, natural forages and green 
fodder. Green fodder plays a major role in feeding of dairy 
animals, thereby providing required nutrients for health, 
productive and reproductive efficiencies of dairy animals. 
Guar or Cluster bean can be used for multiple purposes 
vegetable, cattle feed/fodder or green manure). It is a good 
source of nutrition and its tender green pods are also a 
cheap source of nutrients. Increased use of green fodder in 
the ration of animals may reduce cost of milk production. 
Dairy animals producing up to 5-7 litres milk per day can be 
maintained exclusively by feeding green fodders. Inclusion of 
guar as green fodder in the ration of dairy animals decreases 
amount of concentrate feeding and thus increases profit. 
Therefore, for economic and environmentally sustainable 
dairy production, fodder production round the year is highly 
essential with the availability of good quality fodder seed of 
assured quantity at the door steps of the small and marginal 
dairy man.

Keywords:

Milk yield, Green fodder (Guar), Seed production, Milch 
cattle.

Introduction:

Livestock are the critical resource of the rural economy, 
especially the small and marginal farmers. It is not only 
contributing to the income of the society but also best 
dependable against any natural economy. Milk is the balance 
and nutritive food to the mankind. Fodder production in 
separate land is hardly practiced for feeding of dairy animals 
(Naik et al., 2012)

Fodder Seed Production of Guar for Feeding 
Milch Cattle to Increase Milk Production
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So, green fodder is one of the components in the daily 
ration of milch cattle for increasing milk yield. About 4.5 
per cent of the total area is under fodder crop cultivation. 
Present area of fodder crop is around 8.6 million hectare 
in the country. The availability of fodder was around 60 per 
cent in nineties which further reduced to 50 per cent to the 
total requirement. In India, the area under fodder crops 
cultivation is extremely disproportionate to the minimum 
requirements in different states due to land elevation, agro-
climatic condition social interference etc.  The total livestock 
population was 529.7, 512.1 and 535.8 million numbers out 
of which the cattle population was 199.1,190,9 and 192.5 
million numbers respectively in the year 2007, 2012 and 
2019. The requirement of green fodder per head per dry cow 
25-30 kg, milking cow 30-32 kg and pregnant cow 25-30 
kg in their daily ration. So, we require 5.775 million tonnes 
of green fodder per day to feed the cattle in the country. 
Therefore, emphasize to Green fodder especially legume 
crop cultivation can be the prime source to supply for cattle 
farm for increasing milk production in the country. Guar 
(Cyamopsis tetragonoloba L.Taub) called as cluster bean is 
a hardy leguminous fodder crop can grow even in arid and 
semi-arid zone under high moisture stress condition with 
low fertility status and minimum tillage. It can grow to some 
extent under sandy loam and salinity soil.  Though it has 
multipurpose use but the crop of fodder type can be raised 
for fodder as well as fodder seed productionWith enhanced 
fodder availability for the milch animals by 7.331 kg per 
day which could increase the milk production by 22.76 per 
cent. Due to its fast and vigorous growth, it can easily cover 
the land by its leaf canopy which protect from soil erosion 
caused by wind and rain. Rajasthan alone covers 78 per cent 
area and production receives 81 per cent in compare to all 
India coverage (Anonymous, 2011).  Both succulent part and 
grain are suitable for animal consumption as a rich source of 
protein (Murwan and Abdalla, 2008). The protease inhibitor 
is found only in seed which may be fed to drought animals.

Cultural Practice:

Guar is highly self pollinated crop but cross pollination occurs 
in some extent. To produce certified class of seed required an 
isolation distance of 10 meters for the production of foundation 
class and 5 metres for certified class of seed. The isolation 
distance is the prime criteria to produce quality seed shall 

Guar (Cyamopsis 
tetragonoloba 

L.Taub) called as 
cluster bean is a 

hardy leguminous 
fodder crop can grow 
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be maintained in between two different varieties and field 
of same variety forming to the varietal purity requirements 
for certification. Land to be used for seed production shall 
be free of volunteer plants especially leguminaceae family. 
Land used for seed production shall be free from volunteer 
plants, plants of seed borne disease carrier and unwanted 
crops.  Light and arable soil is preferable. Tillage more 
than 10-12 cm depth is not required for normal cultivation 
practice for seed production. Sowing shall be done in April to 
May for summer seed production under irrigated condition 
and July to August during kharif is best for seed production 
under rainfed condition. Sowing should be done in rows 
with the help of seed drill at 3 to 4 cm in depth of 10 to 
15 cm apart from plant to plant and 45 to 60 cm row to 
row respectively (Agarwal, 2013). Source of foundation 
seed shall be authenticated and duly verified by the seed 
certification authority while registering the name of grower 
under seed certification system for certified seed production. 
The seed rate recommended is 15 to 20 kg per hectare for 
seed production. Well decomposed farmyard manure 10 
tonnes approx. shall be applied 10 to 20 days before sowing 
of seed. A combination of state fertilizer comprising with 25-
30 kg Urea, 175-200 kg Superphosphate and 35 kg Muriate 
of potash shall be incorporated in the soil at a depth of 4 to 
5 cm (Relwani, 1979). Irrigation should be applied on need 
based depending on crop situation where adequate drainage 
facility is required. Crop field should be free from obnoxious 
weeds and other competitive fast-growing crops. No serious 
pest and disease have been noticed except bacterial blight. 
Hot water treatment of seeds at 560 C for 10-15 minutes is 
recommended to control the disease. 

Roguing:

A minimum three inspections shall be made staggered over 
the plot to verify the isolation distance, off-types, designated 
disease, pest and relevant factors. The first inspection should 
be made before flowering, second at initiation of inflorescence 
and flowering and third at pod maturation period. Common 
occurrence of bacterial disease and Anthracnose in guar 
seed production field should be removed by uprooting the 
affected plant or by using of chemical component for crop 
protection. Maximum permitted off type at and after flowering 
at final inspection for foundation class 0.10 per cent and 
certified class 0.50 per cent and plant affected by designated 

The seed rate 
recommended 
is 15 to 20 kg 
per hectare 

for seed 
production
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disease at and after flowering for foundation class 0.10 per 
cent and certified class 0.50 per cent as specific requirements 
(Samanta, 2018).

Harvesting:

The pods generally mature at about 110-125 days 
considering the varietal features. Harvesting should be 
done when the pods ripens and turns into greyish-brown, 
older leaves are defoliated and turn in to yellow colour. The 
considerable yield is 15 to 20 quintals per hectare.  Every 
precaution should be taken at post harvest management like 
admixture in threshing floor, mechanical injury, inadequate 
drying, proper cleaning, grading etc. During storage seed 
moisture, storage temperature and relative humidity must be 
considered. The nutrition value of 100 gram guar seed is 16 
Kcal. Energy, 81 g. Moisture, 3.2 g. Protein, 1.4 g Fat, 10.8 
g. Carbohydrate, 65.3IU Vitamin A, 49 mg.Vitamin C, 57 mg 
Calcium and 4.4 mg Iron (Kumar and Singh, 2002).

Notified variety is recommended for certified seed production as per 
seed Act, 1966.

Name of Variety
Year of 

Notification

Green 
Fodder 

Yield t/ha

Av. Seed 
yield 
q/ha

Durgajoy 1980 27.00 12.60

Durgapura Safed 1980 25.00 --

Agaita Guara-III 1983 23.00 --

Ageita Guara-II2 1983 30.00 ---

HFG-119 1982 30.00 ---

HG-75 1982 25.00 20.00

Guara-80 1973 26.80 15.00

Maru 
Guar(2470/12)

1986 22.50 9.50

HFG-156 1988 35.00 ---

Bundel Guar-1 1993 35.00 6.50

Bundel Guar-2 1995 30.00 1.50

Bundel Guar-3 1999 40.00 20.00

Guar Kranti3 2005 34.00 14.60

Varieties
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Quality Parameters of Guar 
Seed

Standard for Each Class 
(%)

Foundation 
Certified

Certified

Pure Seed (Minimum) 98.0% 98.0%

Inert matter (Maximum) 2.0% 2.0%

Other  crop seed (Maximum) None 05nos./kg

Weed Seed (Maximum) None None

Germination Minimum) 75.0% 75.0%

Seed moisture in ordinary 
container(Maximum)

9.0% 9.0%

Seed moisture in vapour 
proof container( maximum)

8.0% 8.0%

(Samanta,2018)

Conclusion:

The constraints that appear to be limiting the growth of dairy 
industry as majority of the land holding is small and marginal 
and in un-irrigated condition. We may increase the coverage 
area under fodder crop especially guar by cooperative- 
collective way with assure irrigation facility. Milk production 
can be increased by feeding of green fodder round the 
year. Guar is one of the fodder crops which can easily grow 
with low investment even in small piece of land. If we go 
for milk production in large scale in the country then green 
fodder production also needs to be increased which requires 
framing of policy and its implementation at National level. 
The milch cattle are able to secret milk at large extent with 
the consumption of green succulent fodder in comparison to 
dry fodder (Hay) and other food stuff. So, good quality seed 
of assured quantity is prime factor to make available at the 
door steps of the small and marginal dairy man.

Seed Standards
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fodder crop especially 
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collective way with 
assure irrigation 
facility. Milk production 
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by feeding of green 
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Millions of years ago there was a time when men choose to 
do cultivation for mitigating the hunger and they identified 
some food crops which were found in nature and started their 
cultivation through which the whole society got benefited. 
Sooner with the increase in human population, a new idea 
came in the mind of men that he can select new extraordinary 
plants form the natural plant population and the term plant 
breeding came into existence. Initially plant breeding was 
purely an art because it was based on human skills but after 
the discovery of sex in plant and Mendel’s law of inheritance, 
the genetic principle were utilized in the development and 
selection of plant. Since then plant breeding has become a 
science in addition to an art. 

My Experience with my Experiments: 

By the time many scientific works were initiated to achieve 
the ultimate aim of increasing yield of crops. As a researcher 
when I joined this stream, I found that Livestock farming is 
one of the major occupations in India which provides draught 
power, manure for agriculture, local transportation and 
constitutes important sources of food and cash income for 
millions of households spread across the country. Livestock 
sector contributes about 25.6 percent of total agriculture 
GDP during 2016-17 and also provides livelihood to two-
third of rural community but the fodder production in the 
country is not sufficient to meet the requirements of animals. 
As the total area under fodder cultivation in India is 8.4 
million ha which is static since last two-three decades so 
only one alternative which emerged was to enhance the 
production per unit of land. To overcome these challenges, 
green forage supply has to grow at 1.69% annually as 
revealed by the researches. So it seemed important to draw 
attention towards improving proper management of green 
fodder production throughout the year, not only to produce 
or cultivate high yielding fodder variety but also to maintain 
balance between succulent fodder and dry fodder. Green 
fodder production in fact not only reduces the feeding cost 
but also keeps the animals healthy, reduces deficiencies and 
increases milk production. For research work I looked after 
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Germplasm Evaluation, Chracterization 
and Assessment of Seed Quality 
Parameter in Oat Germplasm
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the characteristics of many fodder crops among which my 
keen attention was drawn by one crop that is Oat owing to 
its numerous advantages like its fodder can be fed green 
and the surplus converted into hay for use during the scarcity 
period. Oat grain make a good balanced concentrate in the 
ration for domestic animals. The nutritive value of oat forage 
is high and dry matter digestibility is in excess of 75%. Oat 
straw is softer and more acceptable to livestock than any 
other cereal crops. 

Oat produces an abundance of excellent fodder at the time 
when other succulent better quality fodders are scarce and 
cannot be cut/grazed as a green feed, hay or silage crop. In 
addition to above uses consumption of oat bran is believed to 
lower down LDL cholesterol and possibly to reduce the risk of 
heart. Adding to it, oat bran also have high phenolic content 
and antiproliferative capacities.  It has excellent growth 
habit, quick regeneration ability after first cutting and good 
quality herbage. Its fodder is succulent, palatable and highly 
nutritious. It forms an excellent combination when fed along 
with other cold season legumes, like berseem, Lucerne, senji, 
shaftal, pea and vetch. Beside fodder crop oat is considered 
as an important breakfast cereal crop for human being 
Oat has been shown to be a nutritious source of protein, 
carbohydrate, fibre, vitamins and mineral as well as of some 
compounds with beneficial effects on health .In addition, oat 
bran also have high phenolic content and antiproliferative 
capacities so fodder crop improvement requires a long term 
and multi-disciplinary approach. It is therefore imperative 
to adopt a multi-pronged strategy for adequate availability 
of fodder in order to provide a buffer to the farmers even 
in times of climate variability. So keeping all the challenges 
in mind I started my research work by characterizing and 
evaluating the germplasm of oat because it is the first step in 
breeding programme which includes collection, evaluation 
and characterization of germplasm, only after that further 
breeding programme can begin because estimate of genetic 
variability is useful for deciding suitable selection criteria for 
genetic improvement of yield in crops. 

It is worth noting that when the term modern cultivars are 
used then it is associated with significantly lower genetic 
diversity than landraces or wild relatives. So, germplasm 
collected from different regions serve as the best natural 
resources in providing the required variation in traits to 
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develop new cultivars. Beside those mentioned above, the 
choice of parents to be used in hybridization programme plays 
an important role in plant breeding programme. In addition 
to characterization and evaluation of germplasm, the seed 
quality assessment was also a very important part of my 
research work because seed play a vital role in sustainable 
growth of agriculture and the ultimate aim of testing seeds 
for germination and vigour is to gain information with 
respect to planting value of seed under field condition and 
obtained results can be used for comparison among different 
germplasm.  

Keeping above points in view the research trial was 
conducted with fifty seven accessions of oat (54 germplasm 
+ 3 check) at  the dairy farm Nagala and further subsequent 
seed quality parameters were assessed in seed testing 
laboratory of Breeder Seed Production Centre, G. B. Pant 
University of Agriculture and Technology, Pantnagar during 
rabi 2017-18. The field experiment was designed in 
augmented block design and completely randomized design 
used for lab experiment. The observation was recorded for 
13 morphological characters, 16 metric traits and 15 seed 
quality traits. The data on metric characters were subjected to 
statistical analyses to derive information on genetic diversity, 
variability, heritability, expected genetic advance, genetic 
divergence, correlation coefficient and path analysis.
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Major Findings

The major findings of investigation are noticed that the 
analysis of variance revealed that there was highly significant 
difference among 54 genotype for the characters studied. 
Higher value of GCV and PCV for characters namely grain 
yield per meter row followed by dry fodder yield per plant, 
green fodder yield per plant and leaf stem ratio, indicates 
higher variability among characters which make these 
characters more suitable for selection procedures. High 
heritability coupled with high genetic advance as per cent 
of mean recorded for characters viz. grain yield per meter 
row, dry fodder yield per plant, green fodder yield, leaf stem 
ratio, dry matter % indicates the presence of additive genetic 
effects in expression of these characters. Hence, selection 
for these characters in segregating generations would likely 
to be more effective. On the basis of hierarchical cluster 
analysis, 57 genotypes were classified into six clusters. The 
Cluster I comprised of 3 genotypes, cluster II comprised of 
20 genotypes, cluster III consisted of 27 genotypes, cluster 
IV comprised 3, cluster V comprised of 3 genotypes and 
cluster VI consisted 1 genotype. The highest divergence was 
observed between cluster III and VI followed by cluster V and 
VI thus inter-crossing between members of these diverse 
clusters would generate a high variability to scope for effective 
selection in the segregating generations for the development 
of high yielding oat cultivars. On the basis of genetic diversity 
analysis, the genotypes OX-503, OL-1325,EC-35199, EC- 
79813, M-72, NO-1310 were identified as superior donors 
for yield contributing traits, whereas the studies on genetic 
variability, correlation and path coefficient analysis showed 
that the characters like plant height at 65 days, tillers per 
plant, days to 50% flowering, dry fodder yield/ plant, leaf stem 
ratio, grain yield and panicle length were the most important 
yield attributes to be emphasized during selection programs 
for improving the overall yield levels in oat. In laboratory 
condition 15 seed quality parameters shoot length, root 
length, seedling length, fresh weight, dry weight, first count, 
standard germination, vigour index-I, vigour index-II, relative 
growth index, germination index, speed of germination, mean 
germination time, mean daily germination,T50 value was 
assessed and significant differences were observed among 
all genotype for different parameters. Genotypes EC-2660, 
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OX-503, EC-35199, M-72, D-1394, OX-559, OX-1090, EC-
2874 were identified as superior in overall performance with 
respect to quality parameters. 

Conclusion  

In nutshell it can be concluded that both field and lab 
observations were consistent in revealing that there is enough 
variation among genotypes for most of the traits studied, 
indicating ample scope of selection for oat improvement and 
also many potential donors were identified for enhancing 
yield contributing traits so that researchers can utilize these 
donors in hybridization programme by using them as a 
parent and  they can also go for selection among studied 
germplasm so that ultimate aim i.e. increasing the yield 
of crop , can be achieved in order to fulfill the demand of 
humankind.  

“It is good to release new plant varieties but it is also good to 
release people who will do the job”. 
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India with 2.3% share of global geographical area supports 
nearly 20% of the livestock population of the World. The 
desired annual growth of agriculture sector @ 4% can also 
be accomplished by enhancing productivity from the livestock 
sector. This would require a steady supply of fodder for 
supporting the livestock population. The area under fodder 
crop is continuously decreasing it was 4.5 percent in 1970-
71 in present it is about 2-3 % has resulted in a severe deficit 
of green fodder  and  dry fodder. Looking into the present 
fodder crops scenario, it becomes imperative to identify 
novel areas for fodder crops cultivation and utilization, and 
also effective characterization of fodder genetic resources 
and biodiversity. Multifarious use of such genetic resources 
will hold potential for their improvement. In recent years 
several high yielding varieties have been developed suitable 
to particular climatic regions as well as for stress conditions. 
Genes for wide adaptability and multiple stress tolerance 
needs to be incorporated into these lines to enhance the 
elasticity of varieties for better adaptation to changing 
climate and their related effects. These varieties need to 
be popularized in respective areas, in addition to continue 
efforts for further improvement. Some of the potential 
areas include perennial cereals, inter-specific hybridization; 
molecular markers aided plant breeding, apomixis in 
hybrid development and developing multiple stress tolerant 
varieties. A list of high yielding varieties is provided along 
with their potential and desirable features that can be suitably 
utilized for region specific dissemination of technology. A 
synergistic mode of action between researchers, extension 
agencies, communities and farmers is required to cope up 
with challenge of growing demand for fodder crops.

Major breeding objectives in dual purpose fodder crops 
includes:

1. High dry matter yield 

2. Promise in quality components- CP, IVDMD, NDF, ADF, 
Lignin

3. High response to inputs 

4. Tolerance to adverse soils- acidic/saline soils, 

5. Tolerance to extreme weather conditions – high rainfall/ 
low moisture regime 

6. Resistance to diseases and insect pests 

The desired annual 
growth of agriculture 
sector @ 4% can also 
be accomplished by 
enhancing productivity 
from the livestock 
sector. This would 
require a steady 
supply of fodder for 
supporting the livestock 
population. 

Important Varieties of Forage Crops
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7. Greater persistence- summer persistence in annual 
multicut forages, 

8. Greater aggressiveness/fast growth and  

9. Competing ability or complementation with the 
companion crop

With special emphasis on:

1. Multiple utilization

2. Stay green trait

3. Biotic-Abiotic stress tolerance

4. Climate change

5. Quality improvement

6. Fit in cropping systems 

Recent trends in varietal improvement 
progamme

Since the inception of All India Coordinated Research Project 
on Forage crops & Utilization 1970 many improved varieties 
have been developed in different crops and popularized for 
cultivation. Till present more than 325 improved varieties of 
more than 20 crops have been developed and released for 
the different growing conditions of country. During last 05 
years 106 fodder crop varieties of 20 crops were developed 
and notified for cultivation in the country (Table 1). 

Till present more 
than 325 improved 
varieties of more 

than 20 crops have 
been developed 

and released for the 
different growing 

conditions of 
country. Crop 

No. of 
varieties 
released

Crop
No. of 
varieties 
released 

Bajra x Napier 
Hybrid 8 Guinea Grass 3 

Marvel Grass 4 Berseem 4 

Lucerne 8 Rice Bean 6 

Bajra 11 Setaria 2 

Anjan Grass 5 Tall Fescue 1 

Oat 35 Sorghum 4 

Cowpea 7 Sewan Grass 1 

Clitoria 1 Pennisetum hybrid 1 

Maize 1 Desmanthus 2 

Vicia 1 Rye grass 2 

Table 1: Crops and number of varieties released 
during 2013-2019
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(A) RAINY SEASON/ KHARIF FODDER CROPS 

1. Fodder Sorghum (Jowar / Chari)

Sorghum is the one of the important forage crop of the 
country. It can be grown over a wide range of soils in central, 
western and southern India. It is nutritious and palatable 
and can be fed as green, dry or as conserved fodder in the 
form of silage or hay. On an average it contains 9-10% crude 
protein (CP), 65-65%, neutral detergent fibre (NDF), 37-42% 
acid detergent fibre (ADF), 32 % cellulose and 21-23% hemi 
cellulose on dry matter basis when harvested at 50 % flowering 
stage. Since, it is largely grown for grain, therefore, stover is 
used for feeding the animals. To overcome the possibility of 
HCN poisoning, the crop should be properly irrigated during 
summer and harvested only after 40-45 days of growth.

2. Pearl millet (Bajra):

Pearl millet (Pennisetum glaucum) is the most widely grown 
type of millet and important forage crop for arid and semi-
arid regions of the country. It is well adapted to extreme 
weather conditions as drought, low-fertility, low rainfall, high 
salinity and high temperature. On an average it contains 
7-10 % crude protein, 56-64 %, neutral detergent fibre, 38-
41 % acid detergent fibre, 33-34 % cellulose and 18-23 % 
hemi cellulose on dry matter basis when harvested at 50 % 
flowering stage. It survives well in condition of soil moisture 
stress and performs better than sorghum. 

3. Fodder Maize (Makka):

Fodder maize is one of the most important cereal fodder 
crops grown throughout the country. It is highly palatable and 
nutritious to animals and it can be fed as green or dry fodder. 
It is quick growing, high yielding and provides palatable and 
nutritious forage which can be fed at any stage of growth 
without any risk to animals. Fodder maize produces highly 
palatable herbaceous fodder. On an average, contains 
9-10% crude protein (CP), 60-64% neutral detergent fibre 
(NDF), 38-41% acid detergent fibre (ADF), 28-30% cellulose 
and 23-25% hemi cellulose when harvested at milk to early 
dough stage.

Sorghum is 
the one of 

the important 
forage crop of 
the country. 
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4. Fodder Cowpea (Lobia):

Cowpea is a quick growing leguminous forage crop. It is 
usually grown mixed with cereal fodders and grasses to 
improve the nutritive value of the herbage. It contains 20 
– 24 % crude protein, 43 - 49 % neutral detergent fibre, 
34 – 37 % acid detergent fibre, 23– 25 % cellulose and 5 – 
6 % hemicelluloses on dry matter basis. The digestibility of 
cowpea fodder is above 70%. Cowpea can be grown under 
partial shaded conditions. It is an excellent cover crop, which 
suppresses weeds and enriches the soil. Cowpea requires 
warm climate with good atmospheric humidity. It can be 
grown in kharif as well as in zaid season.

5. Cluster Bean (Guar):                                

Cluster bean is a leguminous annual and erect herb growing 
to a height of 1-2 m. It is cultivated in all parts of India. It is a 
drought resistant crop and suitable for cultivation in arid and 
semi-arid regions. Being legume, it produces good palatable 
green fodder with 17-20 % crude protein, 42-48 % neutral 
detergent fibre, 37-42 % acid detergent fibre, 23.5-25.3 % 
cellulose and 8-12 % hemi cellulose content.

The digestibility of 
cowpea fodder is 
above 70%. Cowpea 
can be grown under 
partial shaded 
conditions. It is an 
excellent cover crop, 
which suppresses 
weeds and enriches the 
soil.

Crop Variety Breeding institution Recommended area 

Sorghum 

GAFS-12 AAU, Anand Gujarat 

CO 31 TNAU, Coimbatore Tamil nadu 

PSC 4 PAU, Ludhiana Punjab 

GAFS-11 AAU, Anand Gujarat 

Cowpea

CO 9 TNAU, Coimbatore Tamil Nadu 

TNFC 0926 TNAU, Coimbatore NEZ 

Aiswarya 
Kerala Agricultural 
University 

Southern Kerala 

IL 1177 IGFRI, Jhansi Jharkhand, Odisha, WB, UP 

MFC 09-1 UAS, Mandya Karnataka 

Vijaya PJTSAU, Hyderabad Telangana 

Pearl millet AFB-3 AAU, Anand 
Haryana, Punjab, Rajasthan, 

Uttarakhand  

Table 2: Varieties Released/Identified During Last 5 Years
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Pearl millet RBB-1 SKRAU, Bikaner Rajasthan 

NDFB-5 NDUA&T, Faizabad Uttar Pradesh 

NDFB-1 NDUA&T, Faizabad Uttar Pradesh 

NDFB 11 NDUA&T, Faizabad Uttar Pradesh 

PAC-981 Advanta Private Ltd. Pun, Har, Raj, Guj, MP, MH, UP 

Moti bajra PJTSAU, Hyderabad Telangana 

APFB-09-1 PJTSAU, Hyderabad Telangana 

Raj Bajra-1(RBB-1) SKRAU, Bikaner Rajasthan s 

Crop Variety Breeding institution Recommended area 

(B) RABI/WINTER SEASON FODDER CROPS

6. Oat (Jai):

Oat is one of the most important cereal fodder crops of rabi 
season in North, Central and West Zone of the country. It 
provides soft and palatable fodder. The chemical composition 
of green fodder varies with the stage of harvest. Its fodder, 
on dry matter basis contains 10.0 - 11.5% crude protein, 
55-63% neutral detergent fibre, 30-32% acid detergent 
fibre, 22.0-23.5% cellulose and 17-20% hemi-cellulose 
when harvested at 50% flowering stage of crop. Its optimum 
growth is attained in areas where winter temperature ranges 
between 15-25oC. Although, it can tolerate frost up to some 
extent but its fodder yield and quality is reduced due to hot 
and dry conditions.

7. Egyptian Clover (Berseem):

Berseem is popularly known as the king of fodder crops for 
irrigated condition of northern India, because it is available 
for 6-7 month from November to May. The green forage of 
berseem, on dry matter basis contains 17-22 % crude protein, 
42-49 % neutral detergent fibre, 35-38 % acid detergent 
fibre, 24-25 % cellulose and 7-10 % hemi cellulose. The 
green forage can also be converted in to excellent hay 
and utilized for enrichment of poor quality roughages from 
cereals. Berseem is adapted to cool and moderately cold 
climate. 

The green forage 
of berseem, on dry 

matter basis contains 
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8. Lucerne (Rizka):

Lucerne is known as ‘Queen of forage crops’. In India, 
lucerne is mostly grown in irrigated areas of Punjab, 
Haryana, Uttar Pradesh, Rajasthan, Gujarat, Maharashtra, 
Tamil Nadu and in Leh area of Ladakh. It is generally grown 
during rabi season as an important fodder crop in areas 
where water supply is inadequate for berseem and winter 
period is short. Its deeper root system makes it very well 
adaptable to dry areas with irrigation facility. It grows well 
as rainfed or unirrigated crop in high water table areas. It 
is perennial (3-4 years), persistent, productive and drought 
tolerant forage legume which contains 15% crude protein 
with 72% dry matter digestibility. Although lucerne is a native 
of temperate region, but it can be successfully cultivated even 
in most of the countries of the tropics. It can also withstand 
well under fairly low temperatures.

Crop Variety Breeding institution Recommended area 

OAT

NDO-10 NDUA&T, Faizabad Uttar Pradesh 

JHO-2010-1 IGFRI, Jhansi 
Andhra Pradesh, Karnataka and Tamil 
Nadu 

OS-377 HAU, Hisar 
Uttar Pradesh, Maharashtra, Gujarat, 
Madhya Pradesh, Chhattisgarh 

JO-03-93 JNKVV, Jabalpur 
central zone (MP, Gujarat, Maharashtra and 
Southern UP) 

JO-03-91 JNKVV, Jabalpur 
central zone (MP, Gujarat, Maharashtra and 
Southern UP) 

SKO-96 SKUAST, Srinagar Himachal Pradesh and Jammu & Kashmir 

UPO-06-1 GBPUA&T, Pantnagar Uttarakhand 

OL-10 PAU, Ludhiana Punjab 

Pant forage oat  3 GBPUAT, Pantnagar Uttarakhand 

Pant forage oat  4 GBPUAT, Pantnagar Uttarakhand 

Pant forage oat  4 GBPUAT, Pantnagar Uttarakhand 

NDO-711 NDUAT, Faizabad Uttar Pradesh 

UPO-06-2 GBPUA&T, Pantnagar Uttarakhand 

Table 3: List of important fodder crop varieties released during the period 2013-19
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OAT

JHO 2009-1 IGFRI, Jhansi Central zone 

OS-403 HAU, Hisar NE, NW, South zone 

OS 405 CCS HAU, Hisar Central Zone of India 

RO-11-1 MPKV, Rahuri All India  (except hill zone) 

OL 1802 PAU, Ludhiana Central zone 

OL 1804 PAU, Ludhiana North East Zone 

OL 1760 PAU, Ludhiana Telengana, Andhra Pradesh, Karnataka, TN 

OL 1769-1 PAU, Ludhiana 
UP, Maharashtra, Gujarat, Chhattisgarh and 
MP 

OL 1802-1 PAU, Ludhiana 
Rajasthan, Haryana, Punjab, Uttarakhand 
and Western UP 

SKO-225 SKUAST-K, Srinagar J&K, HP and Uttarakhand 

OS-424 CCS HAU, Hisar J&K, HP and Uttarakhand 

JHO 2012-2 IGFRI, Jhansi Telengana, Andhra Pradesh, Karnataka ,TN 

HFO-427 CCS HAU, Hisar 
Telengana, Andhra Pradesh, Karnataka, TN, 
Kerala 

JHO 2015-1 IGFRI, Jhansi Himachal Pradesh and Jammu & Kashmir

HB-2 HAU, Hisar Haryana

JBSC-1 IGFRI, Jhansi MH, Raj, Pun, HR, UP, MP

JO-05-9 JNKVV, Jabalpur Uttarakhand, HR, Pun, UP, Raj

Anand Lucerne-4 AAU, Anand Punjab, Rajasthan

Lucerne CO-2 TNAU, Coimbatore Tamil Nadu

Krishna SKRAU, Bikaner North West

RRB 07-1 SKRAU, Bikaner Punjab, Rajasthan

TNLC-14 TNAU, Coimbatore Telengana, Andhra Pradesh, Karnataka, TN

Anand Lucerne-4 AAU, Anand Punjab, Rajasthan

Crop Variety Breeding institution Recommended area 

S.No. Crop Important Varieties in Seed Chain

1. Fodder Maize African Tall,  J-1006, Pratap Makka Chari -6

2. Fodder Cowpea CL-367,  Haryana Lobia-88 EC-4216 UPC-628 UPC-5287 Bundel 
Lobia-2 UPC-625

3. Pearl millet FBC-16 , Raj Bajra Chari-2 ,PCB-164

Table 4: Important Varieties in Seed Chain
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S.No. Crop Important Varieties in Seed Chain

IMPORTANT RANGE GRASSES:

1. Buffel Grass (Anjan Ghas):

Botanical Name: Cenchrus ciliaris L. 

Family:  Poaceae (alt. Graminae)

C. ciliaris is a native of tropical and subtropical Africa, India 
and Indonesia. Among the twenty species, C. ciliaris and C. 
setigerus are most commonly used for forage production. It 
is widely distributed in hotter and drier parts of India and is 
found in open bush and grassland in its natural habitat. The 
green forage of anjan ghas, on dry matter basis contains 7 
% crude protein, 70.6% neutral detergent fibre, 51.2 % acid 
detergent fibre.

2. Dinanath Grass:

Botanical Name: Pennisetum pedicellatum Trin. 

Family: Poaceae (alt. Gramineae)

This crop is widely distributed in tropical Africa, south Africa, 
Asia (India, Malaysia, Philippines, Thailand), Australia, Fiji, 
United States. Main habitat is drier areas, savannahs and 
woodland margins. The green forage of deenanath grass, 
on dry matter basis contains 7.4 % crude protein, 70-75% 
neutral detergent fibre, 45-50 % acid detergent fibre.

4. Sorghum Pusa Chari-23, Pant Chari-9, Pusa Chari-6, MP Chari

5. Guar (Cluster Bean) Bundel Guar-1, Guar Kranti

6. Oat Kent , HJ-8, UPO-212, Sabzar , Phule Harita, JHO-851, JHO-99-2, 
OS-6, JHO-822, OL-9, OL-10, RO-19, JHO-851, Shalimar Oat-1 
(SKO -20), NDO-1, JHO-2009-1, Bundel Jai-2010-1(JHO-2010-1), 
Shalimar Fodder Oats-3, JO-03-93 (Jawahar Oat 03-93), OS-377, 
JHO-2000-4, JHO-99-1, JHO-2012-2, JHO-2015-1 

7. Lucerne RL-88, Anand-3, Anand-2

8. Berseem JB-1, Wardan, Bundel Berseem-3, Mescavi, BL-1, BL-10, BL-42, BL-
180, JHB-146, Hisar Berseesm -1, JB-5, UPB -110, HB-2, JBSC-1, 
BL-43 
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3. Guinea Grass:

Botanical Name: Panicum maximum Jacq.

Family: Poaceae (alt. Graminae)

Guinea grass is a multicut forage grass, because of its ease of 
propagation, fast growth and high quality forage during the 
rainy season. It is cultivated in Haryana, Punjab, Himanchal 
Pradesh and in humid tracts of eastern and southern India. 
Guinea grass is tolerant to the light stress and can perform 
very well under shaded condition. The green forage of guinea 
grass, on dry matter basis contains 13.1 % crude protein, 
77.0% neutral detergent fibre, 50.6 % acid detergent fibre.

4. Marvel Grass (Kale Ghas):

Botanical Name: Dichanthium annulatum 

Family : Poaceae (alt. Graminae)

Marvel grass is indigenous to the Indian and African gene 
centres. Out of the 20 species of the genus Dichanthium 
reported from the tropics and subtropics, India has 8 species 
distributed in various agro-ecological zones, but only two 
species, viz. D. annulatum and D. caricosum are widely used 
for large scale forage production. This grass commonly occurs 
throughout the plains and hills of India up to 1500 m altitude 
and has a wide range of adaptations from low rainfall areas 
in Rajasthan and Gujarat states to heavy rainfall areas of 
western and southern India. The green forage of marvel 
grass, on dry matter basis contains 6.50% crude protein, 
68.7% neutral detergent fibre, 50.9 % acid detergent fibre.

5. Saen Grass

Botanical Name: Sehima nervosum Forssk

Family: Poaceae (alt. Graminae)

Saen grass is predominant in whole of peninsular India in 
rainfall zones from 300 to 2000 mm. The optimum growth 
occurs in rainfall zone of 500–900 mm. The green forage of 
saen grass, on dry matter basis contains 6.86% crude protein, 
72% neutral detergent fibre, 54% acid detergent fibre.

Sorghum is 
the one of 

the important 
forage crop of 
the country. 
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6. Black Spear Grass (Lampa Ghas)

Botanical name: Heteropogon contortus 

Family: Poaceae (alt. Graminae)

Heteropogon contortus is predominant in whole of peninsular 
India in rainfall zones from 300 to 2000 mm. The optimum 
growth occurs in rainfall zone of 500–900 mm. The green 
forage of black spear grass, on dry matter basis contains 
6.86% crude protein, 72% neutral detergent fibre, 54% acid 
detergent fibre.

7. BN Hybrid (BAJRA ×NAPIER HYBRID)

Botanical Name: Pennisetum purpureum × P. glaucum 

Family: Poaceae (alt. Gramineae)

An inter-specific hybrid between bajra and napier grass. 
It is widely distributed in India and cultivated in Punjab, 
Haryana, UP, Bihar, Madhya Pradesh, Orissa, Gujrat, West 
Bengal, Assam, Andhra Pradesh, Kerala and Tamil Nadu. 
The optimum temperature requirement for its growth is 
31°C. Crop supplies fodder continuously and regularly for a 
period of three years. The cost of production is almost half 
that of single-cut crops. The production per unit area and 
time is approximately double than conventional fodders. The 
green forage of BN Hybrid, on dry matter basis contains 8.5-
9.8 % crude protein, 62.6 % neutral detergent fibre, 42.5% 
acid detergent fibre. Hybrid napier is a triploid grass, so does 
not produce any seeds.

8. Golden Beard Grass (Dhawalu Ghas)

Botanical Name: Chrysopogon fulvus (Spreng.) Chioiv. 

Family: Poaceae (alt. Gramineae)

Chrysopogon fulvus is native of southern India to Thailand, 
where it is considered a good forage grass. Chrysopogon 
fulvus is predominant in whole of peninsular India in rainfall 
zones from 250 to 800 mm. It is well distributed in India, 
Indo-China and Malaysia. The green forage of golden beard 
grass, on dry matter basis contains Approx. 8.6% crude 
protein, 76.0% neutral detergent fibre, 47.0% acid detergent 
fibre.

The green forage of BN 
Hybrid, on dry matter 
basis contains 8.5-9.8 
% crude protein, 62.6 
% neutral detergent 
fibre, 42.5% acid 
detergent fibre. Hybrid 
napier is a triploid 
grass, so does not 
produce any seeds.
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9. Congo Signal Grass

Botanical Name: Brachiaria ruziziensis

Family: Poaceae (alt. Gramineae)

The crop is native of African Congo, vigorous, prostrate to 
semi-prostrate perennial and leaves are soft, covered with 
fine hairs and sharply pointed. In souther part of India, 
particularly in Kerala, it has a long vegetative growing 
period. It flowers in September-October and seed maturing 
in December. The green forage of golden beard grass, on 
dry matter basis contains Approx. 8.22% crude protein, and 
leaf stem ratio is 0.85%.

10. Aparajita (Butterfly Pea)

Botanical Name: Clotoria ternatea

Family: Fabaceae

Centre of origin is tropical America and also now widely grown 
in warmer parts of the world. It grows in rainfall ranging 
from 400 to 1500 mm but performs well under irrigation. 
It may survive in a dry season of 5-6 month or more, but 
cannot tolerate water logging conditions. Normally grown 
in full sunlight but moderately tolerant to shade conditions. 
It has adapted to a wide range of soil types (from sands to 
heavy clays) of moderate fertility. The green forage of golden 
beard grass, on dry matter basis contains Approx. 14.3% 
crude protein, 51.6% neutral detergent fibre, 42.8% acid 
detergent fibre.

The green forage 
of berseem, on dry 

matter basis contains 
17-22 % crude 

protein, 42-49 % 
neutral detergent 

fibre, 35-38 % acid 
detergent fibre, 

24-25 % cellulose 
and 7-10 % hemi 

cellulose.

S.No. Crop/variety Year of 
release

Institute 
developed 
the variety

Area for adaptation

BUFFEL GRASS (ANJAN GHAS): Cenchrus ciliaris L

1. Bundel Anjan 1 IGFRI, Jhansi Arid and semi-arid regions of the country

2. Bundel Anjan 3 IGFRI, Jhansi
Arid and Semi-arid tracts of Northwest and 
Southern zone of the country 

3. RCCB-2 SKRAU, Bikaner Rajasthan 

4. RCC-10-6 MPKV, Rahuri 
Punjab, Rajasthan, Gujarat, Uttar Pradesh 
and Maharashtra 

5. IG 67-365 IGFRI, Jhansi Gujarat, Maharashtra, MP, UP 
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MOTHA DHAMAN (BIRDWOOD GRASS): Cenchrus setigerus

1. CAZRI-76 CAZRI, Jodhpur Arid and semi-arid areas of the country

2. TNCS 265 TNAU, Coimbatore TN, Karnataka, Telangana, Andhra Pradesh 

3. IGFRI-96-706 IGFRI, Jhansi Rajasthan 

DINANATH GRASS: Pennisetum pedicellatum Trin

1. Bundel Dinanath 1 IGFRI, Jhansi For all India cultivation

2. Bundel Dinanath 2 IGFRI, Jhansi Entire areas in the country

GUINEA GRASS: Panicum maximum Jacq.

1. Bundel Guinea –1 IGFRI, Jhansi
All India under humid, arid and tropical to 
sub-tropical areas

2. Bundel Guinea –2 IGFRI, Jhansi
All India cultivation in humid, arid, tropical 
andsub-tropical areas

3. Bundel Guinea –4 IGFRI, Jhansi
All India cultivation in humid, arid, tropical 
andsub-tropical areas

4. DGG-1 IGFRI, Jhansi
All India cultivation in humid, arid, tropical 
and sub-tropical areas

5. RSDGG-1 IGFRI, Jhansi All India

6. TNGG-062 TNAU, Coimbatore All India

7. CO (GG) 3 TNAU, Coimbatore All India

MARVEL GRASS (KALE GHAS): Dichanthium annulatum

1. JHD-2013-2 IGFRI, Jhansi Rainfed areas of Punjab and Rajasthan

2. Phule Marvel-06-40 MPKV, Rahuri Maharashtra

3. Phule Govardhan MPKV, Rahuri Maharashtra

4. Marvel-09-4 MPKV, Rahuri Maharashtra

SAEN GRASS: Sehima nervosum

1. Bundel Saen ghas -1 IGFRI, Jhansi Recommended for whole of India

BLACK SPEAR GRASS (LAMPA GHAS): Heteropogon contortus

1. Bundel LampaGhas –1 IGFRI, Jhansi
All India under rangeland situation of semi-
arid,tropical and sub-tropical
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BN HYBRID (BAJRA ×NAPIER HYBRID): (Pennisetum purpureum × P. glaucum)

1.
Hybrid –3 Napier 
(Swetika –1)

IGFRI, Jhansi
Cultivation in north andcentral zone of the 
country

2. Sampoorna (DHN 6)
RRS, Dharwad of 
IGFRI, Jhansi

Irrigated areas of Karnataka State

3. NB-21 IARI, New Delhi Whole country

4. IGFRI-6 IGFRI, Jhansi Whole country

5. IGFRI-10 IGFRI, Jhansi Whole country

DHAWALU GHAS: Chrysopogon fulvus

1.
Bundel Dhawalu grass 
–1

For entire country where this crop is 
cultivated

CONGO SIGNAL GRASS: Brachiaria ruziziensis

2. DBRS-1
Suitable for cultivation North Transitional 
Zone

APARAJITA (BUTTERFLY PEA ): Clitoria ternatea

1.
JGCT-2013-3 (Bundel 
clitoria-1)

IGFRI, Jhansi All India cultivation

S.No. Crop/variety
Year of 
release

Institute 
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the variety
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NSAI PUBLICATION ADVERTISEMENT RATES

Seed Times Magazine:

NSAI Website:

NSAI e-Newsletter:

Amount in INR

Back Cover ` 40,000

Inside Cover (Front) ` 25,000

Inside Cover (Back) ` 25,000

Inside Page (Full) ` 15,000

Inside Page (Half) ` 10,000

6 Months 1 Year

NSAI Home Page Banner ` 50,000 ` 80,000

Amount in `

Cost for one month issue ` 10,000

Non Bleed- Dimensions

Note: On Purchasing Yearly advertisement bookings (3 issues of Seed Times) FLAT 20% Off.
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