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Hybrid napier grass*

a boon to forage production

Ankur Bhakar' and Hardev Ram?

ICAR-National Dairy Research Institute, Karnal 132 001, Haryana

Napier grass or elephant grass (Pennisetum purpureum) is a widely distributed perennial grass
grown in tropical and subtvopical rvegions of Asin, Afiica, southern Europe and America. It is
adaptable to wide range of agro ecological conditions and has vigorous vegetative growth, high
biomass production and deep rooted system to survive under adverse climatic conditions. The
hybrid napier grass can be maintained as a productive fodder crop for 3 to 4 years on same field.
Whereas, the other forage crops ave seasonal in nature and scarcity of fodder may occur during off
seasons and also seasonal crops requive vepeated tillage operations for sowing which adds to the cost

of cultivation.
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ivestock production is the

backbone of Indian agriculture,
contributing about 4.8% to national
GDP and is a source of self-
employment. Thus, ultimately it
supports livelihood of 65 to 70%
population in rural areas besides
providing food security through
supply of milk, eggs and meat.
Livestock population in India is
around 512 million producing about
164 mt milk, which accounts for
19% of world production. The
average milk and meat yield of Indian
animals is lower than the global
average. The major cause for low
productivity is deficiency of quality
feed and fodder which accounts for
half of the total losses. Further, their
production potential is neutralized
because of constraints related to
feeding, breeding, healthand
management. Intensive agriculture is
necessary to sustain the world’s
growing population and it is affected
by competition for natural resources,
particularly for land and water
besides competition between food
and forages crops. As per the IGFRI
Vision 2050, at present India faces a

net deficitof 35.6% green fodder and
10.9% dry forages which will
increase to 45% and 11%,
respectively in 2020, making
livestock rearing more challenging. In
the tropical part of India rainfall is
confined to only 4-5 months. During
the rest of period, scarcity of water
causes a severe shortage of fodder/
forage, which leads to an increase in
grazing pressure on forest and
community lands.

Under favorable climate and soil
conditions, napier grass can produce
more than fifty tillers which show its
high biomass production. In north
Indian till November end 4-5 cuts are
possible whereas in south Indian 7-
10 cuts can be taken under good
agronomic management practices it
can yield over 120 tonnes green
todder per acre. The crop can be
cultivated on marginal lands which
are less productive for other forages
as it is a soil restoring crop. This
hybrid napier crop adds more of root
residues, organic matter and nitrogen
N to the soil which improves soil
structure. The crop can be planted
round the year except under extreme

*Video on Napier grass is uploaded in ICAR-Indian Farming Website.
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cold and hot conditions. It gives
highly palatable and less fibrous
fodder suitable for direct soiling, hay
as well as silage making. Once the
crop will established the grass grows
aggressively and suppresses the weed
growth.

Napier grass is a native of tropical
Africa and introduced in India in
1912. After two to three decades of
its cultivation in India, Napier grass
(Pennisetum  purpurewm) — was
intercrossed with African Bajra
(Penmisetum typhoidium) to form Pusa
Giant Napier which combines some
qualities of bajra like succulency,
leafiness, fine texture, palatability, fast
growing and drought resistant ability
with outstanding yield potential and
perennial nature of napier grass. It is
comparatively less hairy, less fibrous
and grows faster producing more
tillers, numerous large greener leaves
with less serrated leaf’ margins, softer
leaf sheaths. It contains 25% more
crude protein and 12% more sugar
than napier grass resulted into less
wastage occurs while it’s cutting and
teeding to the animal. Hybrid napier
cuttings can be delayed longer than
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napier grass without any loss to its
feeding value. In addition the crop
has comparatively high leaf to stem
ratio and is almost free from pest and
diseases.

The crop has diversified uses and
acts as a nutritious feed for livestock
as it contains nearly 10.2% crude
protein, 30.5% Crude fibre, 2.1%
ether extract, 41% nitrogen free
extract, 16.2% ash, 0.5% calcium
and 0.4% phosphorus. To produce a
good balanced silage legume fodder
can be mixed with grass in the ratio
of 1:2. The grass fodder can also be
used after making hay during dry
summer periods. In addition the crop
serves as a firebreak and windbreak.
Hybrid napier grass is grown in India
in many states like Asom, West
Bengal, Bihar, Odisha, Uttar Pradesh,
Punjab, Haryana, Madhya Pradesh,
Gujarat, etc. with different names like
Napier  (Hindi),  Hattigavat
(Marathi), Napier hully (Kannad),
Napier gaddi (Telgu) and Napier pul
(Tamil).

Climate and soil requirements

Similar to other grasses, hybrid
napler grass grows well in warm and
moist climate like tropical and
subtropical regions with high rainfall
(100 cm). It prefers a light fertile
loam and sandy soil of nearby neutral
reaction and can grow under sewage
dairy farming conditions. The crop is
susceptible to waterlogging, and also
very acidic and high salts containing
soils should be avoided. It can grow
well in a soil having pH range of 6-8.
Crop remains dormant if temperature
is below 15°C and optimum
temperature for its growth is 31°C.
The grass is very susceptible to frost.
It can be cultivated in the dry region
it irrigation facilities are available.
Usually, the grass 1is not
recommended for hilly areas due to
its susceptibility to frost and
limitations of sunlight as well as of
optimum temperature.

Planting material

This inter-specific hybrid is sterile
and does not produce viable seeds
although it could initiate an
inflorescence or spike. It is
propagated vegetatively by stem
cutting or root slips (rhizome and

root stalks can also be used). Root
slips generally give best result.
Approximately 30,000 rooted slips
are required for planting one hectare
with row to row spacing of 90cm and
plant to plant spacing of 60-90 cm at
a 20-25 cm depth, it also depends on
the soil fertility status and other
external inputs used. Another option
is to use stem cuttings of 45-60 cm
length having 2-3 nodes for planting.
Planting should be done in slanting
position (45° angle) with 5-7.5cm
below the soil to ensure maximum
establishment with row spacing of
60-90 cm and plant spacing of 60
cm.

Time of planting

In general, the grass is planted in
kharif, it could be also planted after
commencement of monsoon. In
north Indian conditions planting can
be done from February to the end of
August whereas in central, south and
east India planting can be done
throughout the year except during
December-January (cold) and May-
June (hot) months. Generally spring
planting  gives  best stand
establishment.

Method of planting

Usually one deep ploughing
followed by 2 harrowing and cross
planking is recommended. Ridges
and furrows should be made in field
and 3 budded setts are planted end to
end in these furrows. The 3 budded
setts will obtain from healthy crop.
Shallow trench planting is better in
comparison to flat planting. Cutting
should be taken from moderately
mature stem (3 months old) and
from lower two third of the length as
it sprouts better than older stem.

Varieties/Hybrids

¢ Pusa Giant Napier - Suitable for
summer and monsoon seasons.
Rich in protein, sugar and low
water requirement than napier
grass. Suitable for growing in entire
country and it was developed by
IARI.

* Hybrid - 4 and EB-4 — Both were
developed by IARI and cultivated
mainly in Karnataka and Mumbay
and Deccan plateau area
respectively. Grow in warmer

condition under better soil and
moisture.

¢ Pusa Napier-1 and Pusa Napier-2
Hybrids ~Developed by IARI New
Delhi. Give 25-40% more fodder
than Pusa Giant Napier and thrive
best in winter. Both can be
cultivated in marginal lands.
Comparatively free from oxalate
content and good for all milch
cattle. Pusa Napier 1 can be used
tor soil conservation and grazing
unlike other napier. Pusa Napier 2
has more juicy and sweeter stem
than that of napier grass.

* NB 21, BN 2, CO 1, CO 2 and
CO 3 - developed at TNAU

¢ Other varieties - Gajraj, NB 393,
PBN 83, RBN 9, IGFRI 3, 6, 7
and 10.

Intercropping

Hybrid Napier and leguminous
crop can be planted in 1:3 ratio, to
take 4-5 cuttings of napier and 1-2
cuttings of leguminous crop. During
winter as napier remains dormant so
intercropping with lucerne or berseem
can be done to regulate continuous
todder supply and nurse the napier
plants by protecting them from frost
and also improves soil fertility. In
winter, intercropping is done with
berseem, oats, barley, chinese cabbage
and japanese rape. In summer
generally cowpea, moony and guar are
used but in severe drought
susceptible areas sweet sudan, M P
Chari and bajra (multicut crops) are
used.

Nutrient management

Hybrid napier grass is highly
nutrient exhaustive crop. Optimum
tertilizer application should always be
followed to maintain productivity of
hybrid napier grass. To manage high
yield of forages without fertilizer
apphcatlon is extremely difticult, even
in normal soil and good rainfall
conditions. Since this grass has high
yield potential, it requires higher dose
of nutrients. Hybrid napier responds
very quickly to inorganic fertilizers,
these materials also help to improve
soil physical properties and increase
the activity of beneficial soil
microbes. Application of 20-25 t/ha
(2 kg/plant) of well decomposed
farmyard manure should be done 15-
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20 days before planting. Crop
requires 150 Kg nitrogen, 50 Kg
phosphorus and 50 Kg potashssium
50 Kg nitrogen and whole quantity
of phosphorus and potassium should
be applied at planting whereas the
rest of 100 Kg nitrogen is applied as
top dressing in two splits (first
during monsoon period i.e. July and
another towards end of winter i.e.
February). In case of sewage water
irrigation, nitrogen is not required as
top dressing. After each cutting Urea
should be applied @110 Kg/ha and
to balance the effect of nitrogen, the
phasphorus and potassium, @40 Kg
each should be repeated every year
with the first monsoon showers.

Water management

This grass is very hardy in nature
and does not require irrigation
during monsoon season if rains are
normal and well distributed. The
crop generally requires 3-4 irrigation
at 10-12 days interval in summer and
less frequently in winter at 15-20
days interval. Waterlogging is very
harmful for the crop, should be
avoided.

Pest management

Crop is highly tolerant to insect-
pest and diseases. However, stem
borer is major insect and if it shows
infestation, use endosulfan @ 0.05%
twice at least 30 days before cutting
of fodder.

Weed management

Crop gets seriously affected with
weed infestation in early growth
stages. Mainly baru (Sorghum

halepense), swank (Echinochloa
colonum) and nut grass (Cyperus
rotundus) infests the napier grass
tield. Intercultivation should be done
in the initial stage to suppress the
emerging weed  population.
Intercropping with legumes also help
in weed control. For chemical
control, spray 2, 4-D @lkg/ha at 5
to 6 weeks after planting in broad leaf
weed infested crop.

Quartering

After 2 years of growth due to
increase in number of tillers,
including dead tillers clump size
increases enormously and become
unmanageable, so for thinning of
tillers and making the crop more
economical, quartering has to be
done every year or whenever the
clumps become profound and large.
It is then split into four quarters and
three of them are removed. This
operation is known as quartering.

Oxalate content

Napier grass contains 3-6 %
oxalate. It can damage the kidney of
animals and depletion of body
calcium. Therefore, to take
precaution and to balance the calcium
losses from body, animal should be
ted with dicalcium phosphate along
with mineral mixture or fed the
animal with leguminous fodder along
with napier grass and groundnut cake
which contains calcium. Calcium can
also be supplemented through
drinking water, ' liter supernatant of
lime water can be given or it can be
sprinkled on feed daily to minimize
the oxalate contains. Longer interval

of harvesting should be made in
fodder.

Harvesting and yield

For efficient management and
utilization of the crop, timely
harvesting is important. In a well
established crop, the first cut is ready
in 60-65 days after planting and
subsequent cuttings are taken
approximately at an interval of 40-45
days depending on vegetative growth
of crop i.e. when crop attains height
of 1.5m. Over mature crop become
lignified resulted into lower
palatability, digestibility and nutritive
value. Therefore, it is recommended
to harvest the crop at right stage to
feed animals and, make silage if in
excess. Harvesting should be done at
close to the ground or the stubble
height should not be more than 5-8
cm in most for good branching and
ratooning. In a one crop cycle 8-10
cuttings can be taken giving fodder
yield about 100-200 t/ha/year. With
heavy manuring yield up to 200-350
t/ha/year can be taken. It can be
maintained in a good condition for 5-
6 years. In north India 5 cuts up to
end of November whereas in South
India 7-10 cuts can be taken. Stubble
of 5-8 cm is left out at harvest to
prevent the damage to immature
growing buds near the base of the
plant but the first cut after winter is
taken close to the ground to remove
the decayed tillers.
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ICAR New Portals

The Council has created the following portals for effective governance by utilizing the information and

communication technology.

ICAR Data Centre and Unified Communication portals to secure institute information and information transmission.

) ICAR-Enterprise resource planning (ERP) System to this manage the human resource in information of the
council including pay roll, finance and budgeting.

) KVK Knowledge Network Portal (http://kvk.icar.gov.in) to share basic information and facilities of KVKs
with contingency plans, demonstration schedule, and advisories.

) Management System for Post-Graduate Education (MSPGE) enabling academic and e-learning modules
while also being a repository of academic records

° E-Samvad, an online interface of the Council to answer citizens queries.

) KRISHI —A knowledge repository portal of digital information pertaining to research experiments, outputs,

® E-Krishi Manch, a dedicated portal for farmer-scientist interaction.
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