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SUMMARY

A varietal evaluation trial on Hybrid Napier Grass (Pennisetum glaucum × P. purpureum),
which is grown round the year under assured irrigation conditions was conducted at 18 locations
under four different agro-ecological zones viz., North-west, North-east,  Central and Southern zones
of India during 2016-2018.  Six genotypes of Hybrid Napier Grass (TNCN 1280, BNH 14, BNH 22,
PBN 351, BNH 12 and BNH 11) alongwith three national checks viz. CO 3, CO (BN) 5 and NB 21 were
evaluated for assessing their fodder yield potential and quality parameters at CCS Haryana
Agricultural University, Hisar, Haryana, India. The hybrid Napier grass genotype BNH 11 gave
highest GFY (1050.6 q/ha) followed by TNCN 1280 (1027.7 q/ha) in comparison to mean value of best
check CO (BN) 5 at 953.9 q/ha. Similarly, genotype BNH-11 gave highest DMY (243.8 q/ha) followed
by PBN 351 (240.6 q/ha) in comparison to mean value of best check CO (BN) 5 at 221.0 q/ha. The
highest green fodder yield (2267.3 q/ha) pooled over three years was recorded at Urulikanchan in
central zone followed by Coimbatore (1908.7 q/ha) and Vellayani (1886.4  q/ha) in the south zone of
India in comparison to mean All India GFY (999.4 q/ha), whereas, the highest pooled dry matter yield
(520.8 q/ha) was recorded at Urulikanchan in central zone followed by Vellayani (469.1 q/ha) and
Coimbatore (383.3 q/ha) in the south zone in comparison to mean All India DMY (229.8 q/ha).
Highest per day production of green fodder pooled over three years was recorded in South zone
(7.98 q/ha/day) followed by North West zone (5.94 q/ha/day). Almost same trend was observed for
per day production of dry matter (q/ha/day). The highest crude protein yield pooled over three years
was obtained at Urulikanchan (34.3 q/ha) followed by Ludhiana (20.5 q/ha) in the Central and North
west zone, respectively with a mean value at 13.3 q/ha. Highest crude protein percent pooled over
three years was obtained at Ludhiana (8.5%) followed by Rahuri (8.4%) in comparison to all India
mean of 7.3%. The genotype BNH 12 gave highest IVDMD% pooled over three years (54.7%)
followed by  BNH 11 (53.4%) in comparison to mean value of best check CO (BN) 5 at 53.3%. The
genotype BNH 12 gave lowest NDF% (62.5%) followed by BNH 11 (63.4%) in comparison to mean
value of best check CO (BN) 5 at 64.9%. The hybrid Napier grass genotype BNH 12 had the lowest
ADF% (45.4%) in comparison to mean value of best check CO 3 at 46.3%. Data reveals that South
zone gave highest green fodder and dry matter yields followed by Central zone of India thereby
indicating that climatic and edaphic conditions are very suitable for hybrid Napier grass as compared
to North West and North East Zone of India.
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Livestock play an important role in the rural
economy of India by providing employment and
supplementary family income, which contributes
significantly to the total agricultural income. The
economically competitive and productive yield potential
of crossbred milch animals could be exploited through
feeding nutritious green fodder round the year
(Velayudham et al., 2011). Pearl millet (Pennisetum
glaucum (L.) R-Br.) is grown mainly as grain crop
but it is also grown as fodder crop in the arid, semi
arid tracts of India because of its growing habit with

thick and succulent stem and its green fodder is very
valuable as a cattle feed on account of its high
albuminoid and fat contents and it can be fed to cattle
without harm at any stage of growth because of
absence of HCN (Narayanan and Babadghao, 2007).
Napier grass (Pennisetum purpureum (K.) Schum),
an allied species of bajra is a perennial heavy yielder
of low quality forage besides being less palatable. But
it is otherwise endowed with virtues like tall growing,
profusely tillering and high leafiness all of which go to
contribute towards high biomass production (Powell



and Burton, 1966). The inter-specific hybrids between
Bajra and Napier grass are highly vigorous and
produces an abundance of quality forage. The hybrid
combines the high yielding ability of Napier grass and
good quality attributes of bajra and found to exhibit
considerable heterosis for both yield and quality
(Gupta, 1969, Saini and Paroda, 1975). Bajra Napier
hybrid grass (also known as hybrid napier grass) is a
potential perennial source of green fodder. It is popular
owing to high yield, palatability and adaptability to
varying soil and climatic conditions. (Faruqui et al.,
2009). It is very popular among dairy farmers of the
tropics because of its high yield potential in south India
but it is picking pace in the north parts now. It is well
adapted to tropical and sub-tropical conditions because
of its wide adaptability, quick growth, ease of
establishment, palatability, high nutritive quality, herbage
yield, persistence and good response to fertilizers
(Antony and Thomas, 2014).

MATERIALS  AND  METHODS

Six entries of Bajra Napier hybrid (perennial)
(TNCN 1280, BNH-14, BNH-22, PBN 351, BNH-12
and BNH-11) contributed by various Coordinating
Centers under AICRP (FC) were evaluated along with
three national checks viz. CO-3, CO (BN)-5 and NB-
21 for assessing their fodder yield potential in trials
during 2016 to 2018 at CCS HAU, Hisar. The same
set of entries were also tested at thirteen different
locations distributed in the five different agro-ecological
zones viz. Hill zone, North western (NWZ), North
western (NEZ), Central (CZ) and South (SZ) zones
of India during this period for fodder trial (Anonymous,
2016, 2017, 2018).

The experiment was sown at the research
farm area of Forage Section, CCS HAU, Hisar in
Kharif season during 2016 with 3 replications. The
plot size was 4.0 m x 3.0 m, with row to row distance
of 50 cm. The data of green fodder yield, plant height,
leaf: stem ratio was recorded at 50 % flowering. Dry
matter yield was recorded after drying the green
fodder samples; production efficiency was calculated
by dividing the green fodder or dry matter yield by
number of days to harvesting. The samples of dry
fodder were analyzed for quality parameters using
standard protocols. Total nitrogen in the samples was
estimated by conventional Micro-kjeldahl’s method
and nitrogen content was converted to crude protein
percent by multiplication of a factor 6.25. In vitro
dry matter digestibility was determined by the method

of Tilley and Terry (1963) as modified by Barnes et
al. (1971). Structural carbohydrates viz. neutral
detergent fiber (NDF), acid detergent fiber (ADF),
were determined by the method of Goering and Van
Soest (1970). The data so obtained was statistically
analyzed.  The results of the experiment are presented
in Tables 1-7.

RESULTS  AND  DISCUSSION

a) Green Fodder Yield (GFY)

In Haryana at Hisar, all the genotypes of Bajra
Napier hybrid except BNH 22 gave better results than
the best check gave highest pooled green fodder yield
(Table 1). Best three genotypes are PBN 351 (608.0
q/ha), BNH 11 (601.8 q/ha) and BNH 14 (588.0 q/ha)
showed better performance than the best check NB
21 (545.8 q/ha) for this trait. At All-India level, BNH
11 (1050.6 q/ha) gave highest pooled green fodder
yield followed by TNCN 1280 and PBN 311 as
compared to the best national check CO (BN) 5 (953.9
q/ha). The mean GFY at All-India level (973.3 q/ha)
was higher than the mean GFY at Hisar (561.7 q/ha).

Location wise performance of the varietal trial
on Bajra Napier hybrid (Table 6) revealed that the
highest green fodder yield pooled over three years was
recorded at Urulikanchan (2267.3 q/ha) in central zone
followed by Coimbatore (1908.7 q/ha)  and Vellayani
(1886.4 q/ha) in the south zone and Ludhiana (1134.5
q/ha) in the north west zone. The genotype TNCN
1280 gave an increase of 7.76% for green fodder yield
as compared to best check CO (BN) 5 over three
years. The highest green fodder yield is due to
characters like plant height, regeneration capacity and
leaf stem ratio. Similar results are also reported by
Shashikanth et al. (2013), Sheoran et al. (2017) and
Jindal and Satpal (2020).

b) Dry Matter Yield (DMY)

In Haryana at Hisar, all the genotypes of Bajra
Napier hybrid gave better results than the best check
gave highest pooled dry matter yield (Table 1). Best
three genotypes are BNH 14 (149.2 q/ha), BNH 11
and PBN 351 (147.6 q/ha) showed better performance
than the best check CO (BN) 5 (125.6 q/ha) for this
trait. At All-India level, BNH 11 (243.8 q/ha) gave
highest pooled dry matter yield followed by PBN 311
and TNCN 1280 as compared to the best national check
CO (BN) 5 (221.0 q/ha). The mean DMY at All-India
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level (224.1 q/ha) was higher than the mean DMY at
Hisar (134.5 q/ha).

Location wise performance of the varietal trial
on Bajra Napier hybrid (Table 6) revealed that the
highest dry matter yield pooled over three years was
recorded at Urulikanchan (529.8 q/ha) in central zone
followed by Vellayani (469.1 q/ha) and Coimbatore
(383.3 q/ha)  in the south zone and Ludhiana (230.4
q/ha) in the north west zone. The genotype BNH 11
gave an increase of 10.32% for dry matter yield as
compared to best check CO (BN) 5 over three years.
The highest dry matter yield is due to characters like
plant height and leaf stem ratio. Similar results are
also reported by Vanlauwe (2004) and Jindal and Satpal
(2020).

c) Production Efficiency

At All-India level, all the genotypes of Bajra
Napier hybrid except TNCN 1280 gave better results
than the best check gave highest pooled per day
production of green fodder yield (Table 1). Best three
genotypes are BNH 14 (9.83 q/ha/day), BNH 11 (9.31
q/ha/day) and BNH 22 (9.23 q/ha/day) showed better
performance than the best check CO (BN) 5 (8.35 q/
ha/day) for this trait. However, BNH 11 (2.40 q/ha/
day) gave highest pooled per day production of dry
matter yield followed by BNH 22 and BNH 12 as
compared to the best national check CO (BN) 5 (2.24
q/ha/day).

Location wise performance of the varietal trial
on Bajra Napier hybrid (Table 6) revealed that the
highest per day production of green fodder pooled
over three years was recorded at Dharwad (south
zone), Raipur (central zone) and Ludhiana (north west

zone) (GFY (q/ha/day – 11.51, 8.59 and 5.94,
respectively) in different zones. Almost same trend
was observed for per day production of dry matter
(q/ha/day).

d) Plant Height

At Hisar, BNH 14, PBN 351, BNH 11 and BNH
12 of Bajra Napier hybrid (Table 3) were tall (167.2
cm, 161.2 cm, 158.8 cm and 157.4 cm, respectively)
pooled over three years as compared to best national
check CO 3 (150.7 cm). However, at All-India level,
BNH 12, BNH 11, BNH 14 and PBN 351of Bajra Napier
hybrid (Table 3) were tall (155.3 cm, 154.8 cm, 151.9
cm and 147.5 cm, respectively) pooled over three
years as compared to best national check CO (BN) 5
(146.8 cm). The mean plant height at Hisar (151.6
cm) was taller than the mean plant height at All-India
level (146.8 cm).

Location wise performance of the varietal trial
on Bajra Napier hybrid (Table 7) revealed that the tallest
plants pooled over three years (227.3 cm) was
recorded at Jhansi followed by Raipur (193.2 cm)
and Vellayani (185.9 cm). More height of the plants is
mainly due to the high input intake by the crop plants.
Similar reports are also reported by Zewdu et al.
(2002), Tessema et al. (2003) and Jindal and Satpal
(2020).

e) Leaf Stem Ratio

At Hisar, none of the Bajra Napier hybrid
genotypes (Table 3) gave a high value for leaf: stem
ratio (range 0.63 – 0.79) against the best check NB
21 (0.84) pooled over three years. At All-India level

TABLE  1
Performance of Bajra Napier Hybrid genotypes for fodder yield over three years

S. Genotypes Green Fodder Yield (q/ha) Dry Matter Yield (q/ha)
No.

Hisar All-India Hisar All-India

2016 2017 2018 Pooled 2016 2017 2018 Pooled 2016 2017 2018 Pooled 2016 2017 2018 Pooled

1. TNCN 1280 576.2 457.2 711.0 581.5 1002.8 1132.8 947.6 1027.7 194.4 109.2 116.0 139.9 217.6 254.0 198.9 223.5
2. BNH-14 782.2 403.5 578.2 588.0 986.6 1117.8 974.7 1026.4 243.0 96.3 108.2 149.2 228.9 252.5 232.6 238.0
3. BNH-22 763.1 303.6 465.3 510.7 930.2 1043.6 853.0 942.3 238.4 68.6 78.4 128.5 211.4 254.9 204.0 223.4
4. PBN 351 819.2 423.6 581.3 608.0 934.3 1226.0 922.2 1027.5 231.0 99.9 112.0 147.6 217.1 277.0 227.6 240.6
5. BNH-12 784.3 442.1 507.3 577.9 860.3 1115.8 923.2 966.4 191.0 107.0 108.9 135.6 195.2 249.4 213.5 219.4
6. BNH-11 876.5 422.6 506.2 601.8 967.1 1173.4 1011.2 1050.6 225.2 102.2 115.4 147.6 210.2 280.8 240.4 243.8
National Checks
7. CO-3 611.5 401.9 492.9 502.1 859.7 1092.9 876.0 942.9 162.6 86.9 106.0 118.5 195.9 240.9 207.4 214.7
8. CO (BN) 5 643.8 386.9 588.5 539.7 932.0 1072.8 857.0 953.9 185.7 92.9 98.1 125.6 212.6 252.7 197.8 221.0
9. NB-21 718.1 389.7 529.6 545.8 775.3 960.2 729.6 821.7 167.8 92.5 92.7 117.7 179.9 225.9 172.5 192.8
Mean 730.5 403.5 551.1 561.7 916.5 1103.9 899.4 973.3 204.3 95.1 104.0 134.5 207.7 254.2 210.5 224.1
CD 5% 55.8 8.1 11.2 28.7 2.4 5.8
CV % 12.9 4.7 14.65 14.6 5.8 10.8
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also, same trend was observed. The mean leaf: stem
ratio at All-India level (0.79) was higher than the mean
leaf: stem ratio at Hisar (0.52).

Location wise performance of the varietal trial
on Bajra Napier hybrid (Table 7) revealed that highest
leaf: stem ratio (pooled over three years) of 1.08
recorded at Vellayani followed by Rahuri, Jorhat and
Hyderabad (1.01, 0.89 and 0.84, respectively). Leaf:
stem ratio increase is mainly due to increase in the
foliage that have utilized the solar energy in the
production of photosynthates ending in higher biomass
production. Similar results have been reported by
Gupta (1995) and Shashikanth et al. (2013).

Forage Quality parameters

The nutritive value or quality of forage (i.e.
content of CP, NDF and extent of digestibility) is

important for animal consumption and productivity
(Abdalla et al., 2007). Plant cell wall is an important
source of energy for the ruminant. Its main
components are structural carbohydrates i.e. Neutral
Detergent fibre and acid detergent fibre. Digestibility
of structural carbohydrates and amount of energy
released depends largely on the degree of lignification
of the tissue and tends to decline as plant age increase
(Said et al., 1979). Large amount of cell wall
carbohydrates remains indigestible even with a
relatively small amount of lignin. A strong negative
correlation exists between lignin concentration and
digestibility of tropical forages (Ford et al., 1979).

f) Crude Protein Yield (q/ha)

At Hisar, Bajra Napier hybrid genotype TNCN
1280 (Table 4) gave high crude protein (5.6 q/ha) as

TABLE  2
Performance of Bajra Napier Hybrid genotypes for production efficiency over three years

S. No. Genotypes GFY (q/ha/day) DMY (q/ha/day)

All-India All-India

2016 2017 2018 Pooled 2016 2017 2018 Pooled

1. TNCN 1280 4.57 9.45 10.46 8.16 1.01 2.45 2.47 1.98
2. BNH-14 4.88 11.55 13.06 9.83 1.20 2.69 2.98 2.29
3. BNH-22 4.61 11.17 11.92 9.23 1.14 3.00 3.02 2.39
4. PBN 351 4.58 10.99 11.29 8.95 1.17 2.93 2.83 2.31
5. BNH-12 4.38 11.23 12.03 9.21 1.08 2.94 2.95 2.32
6. BNH-11 5.16 11.05 11.71 9.31 1.26 2.89 3.06 2.40
National Checks
7. CO-3 4.47 8.44 10.56 7.82 1.12 2.22 2.63 1.99
8. CO (BN) 5 4.14 10.06 10.85 8.35 1.06 2.98 2.69 2.24
9. NB-21 4.15 7.12 9.04 6.77 1.06 2.15 2.31 1.84
Mean 4.55 10.12 11.21 8.63 1.12 2.69 2.77 2.19

TABLE  3
Performance of Bajra Napier Hybrid genotypes for morphological traits over three years

S. Genotypes Plant Height (cm) Leaf: Stem Ratio
No.

Hisar All-India Hisar All-India

2016 2017 2018 Pooled 2016 2017 2018 Pooled 2016 2017 2018 Pooled 2016 2017 2018 Pooled

1. TNCN 1280 130.7 138.2 156.6 141.8 150.5 152.2 134.0 145.6 0.73 0.69 0.48 0.63 0.73 0.78 0.72 0.74
2. BNH-14 160.5 166.6 174.5 167.2 156.6 154.0 145.2 151.9 1.12 0.75 0.49 0.79 0.76 0.74 0.79 0.76
3. BNH-22 146.7 145.7 139.1 143.8 155.1 149.5 125.9 143.5 1.09 0.70 0.58 0.79 0.73 0.80 0.78 0.77
4. PBN 351 169.6 163.8 150.3 161.2 150.8 150.9 140.9 147.5 0.68 0.98 0.56 0.74 0.78 0.80 0.86 0.81
5. BNH-12 166.2 158.8 147.2 157.4 158.3 155.9 151.7 155.3 1.29 0.58 0.48 0.78 0.72 0.81 0.74 0.76
6. BNH-11 156.7 167.9 151.7 158.8 151.8 160.1 152.5 154.8 1.05 0.77 0.45 0.76 0.73 0.75 0.75 0.74
National Checks
7. CO-3 143.6 159.7 148.7 150.7 142.8 146.6 134.0 141.1 0.53 0.91 0.50 0.65 0.82 0.78 0.87 0.82
8. CO (BN) 5 136.3 140.4 159.5 145.4 155.1 150.0 135.3 146.8 1.09 0.63 0.54 0.75 0.77 0.84 0.81 0.81
9. NB-21 136.3 138.5 140.1 138.3 132.8 141.3 129.0 134.4 0.87 1.08 0.56 0.84 0.85 0.78 1.01 0.88
Mean 149.6 153.3 152.0 151.6 150.4 151.2 138.7 146.8 0.94 0.79 0.52 0.75 0.77 0.79 0.81 0.79
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compared to the best check CO 3 (4.7 q/ha). At All-
India level, all the genotypes except BNH 22 gave
higher crude protein yield (range 12.2 – 14.8 q/ha) as
compared to the best check CO 3 (12.7 q/ha) pooled
over three years. The mean crude protein yield at All-
India level (13.3 q/ha) was higher than the mean for
this character at Hisar (4.7 q/ha). Higher crude protein
yields may be due to increased photosynthetic activities
leading to higher cell division and elongation of the
cells that resulted in accumulation of more
photosynthates, leading to higher dry matter production
which ultimately resulted in higher crude protein
production. These results are also in line with the
findings of Wandera et al., (2000), Joshi et al., (2012)
and Prajapati et al., (2020).

Location wise performance of the varietal trial
on Bajra Napier hybrid (Table 7) revealed that the
highest crude protein yield pooled over three years
was obtained at Urulikanchan (34.3 q/ha) followed by
Ludhiana (20.5 q/ha) and Rahuri (19.6 q/ha).

g) Crude Protein (%)

At Hisar, the Bajra Napier hybrid best check
CO 3 (Table 4) gave highest crude protein percent
pooled over three years (8.5%) as compared to
genotypes which fall in a range of 7.0 – 8.0%. At All-
India level genotype BNH 14 gave slightly high crude
protein (7.6%) than the best check CO 3 (7.5%). The
mean crude protein percent at Hisar (7.6%) was a bit
higher than the mean at All-India level (7.3%) for this
character.

Location wise performance of the varietal trial
on Bajra Napier hybrid (Table 4) revealed that the

highest crude protein percent pooled over three years
was obtained at Hyderabad (9.8%) followed by
Ludhiana (8.5%) and Rahuri (8.4%). Higher crude
protein percent may be due to more nitrogen
accumulation and its conversion to the protein in the
particular genotype.

h) In vitro Dry Matter Digestibility (IVDMD %)

At Hisar, the Bajra Napier hybrid genotypes
(Table 5) BNH 12 and BNH 11 gave IVDMD% pooled
over three years (54.7% and 53.4%, respectively) which
is at a par with the best check CO (BN)5 (53.3%).
Higher IVDMD percent is desirable and it was mainly
due to less lignin content in BNH 12  (45.4%) than the
best check CO 3 (46.3%) as observed in ADF%.
Moreover, IVDMD primarily depends upon the
concentration of cellulose and hemicelluloses, which in
turn influenced by the degree of lignification,
silicification (Van-Soest and Jones, 1968) and fiber
components (Luthra et al., 1988). A strong negative
correlation exists between lignin concentration and
digestibility of tropical forages (Ford et al., 1979).

i) Neutral Detergent Fiber (NDF %)

At Hisar, the Bajra Napier hybrid genotype
(Table 5) BNH 12 gave NDF% (62.5%) as compared
to the best check CO (BN) 5 (64.9%). Lower NDF
percent is desirable and it might be due to low
hemicellulose and less lignification of the tissues.
Further, high leaf to stem ratio also contribute to low
NDF content as leaves are generally less lignified than
stem.

TABLE  4
Performance of Bajra Napier Hybrid genotypes for quality parameters over three years

S. Genotypes Crude Protein Yield (q/ha) Crude Protein (%)
No.

Hisar All-India Hisar All-India

2017 2016 2017 2018 Pooled 2016 2017 Pooled 2016 2017 2018 Pooled

1. TNCN 1280 5.6 13.2 17.8 9.5 13.5 9.6 5.1 7.4 8.3 6.9 6.8 7.3
2. BNH-14 4.8 14.9 18.4 11.1 14.8 9.9 5.0 7.5 8.6 7.3 6.8 7.6
3. BNH-22 3.1 12.4 15.4 8.9 12.2 9.8 4.4 7.1 8.2 6.5 6.7 7.1
4. PBN 351 4.8 12.2 18.9 12.3 14.5 9.2 4.8 7.0 8.2 6.6 6.8 7.2
5. BNH-12 5.2 11.2 17.5 10.4 13.0 11.1 4.9 8.0 8.4 7.0 6.8 7.4
6. BNH-11 5.0 11.9 19.7 12.8 14.8 10.9 4.9 7.9 7.9 6.8 6.8 7.2
National Checks
7. CO-3 4.7 12.1 15.4 10.7 12.7 11.5 5.4 8.5 8.3 6.9 7.2 7.5
8. CO (BN) 5 4.4 12.0 16.5 8.9 12.5 9.4 4.7 7.1 8.2 7.0 6.7 7.3
9. NB-21 4.6 9.4 16.3 9.1 11.6 10.2 5.0 7.6 7.9 6.8 7.3 7.3
Mean 4.7 12.1 17.3 10.4 13.3 10.2 4.9 7.6 8.2 6.9 6.9 7.3
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j) Acid Detergent Fiber (ADF %)

At Hisar, the Bajra Napier hybrid (Table 5)
genotype BNH 12 gave ADF% (45.4%) as compared
to the best check CO (BN) 5 (64.9%). Lower ADF
percent is desirable and it might be due to low lignin
content.

Multipurpose fodder trees that had NDF and
ADF content below 30% and 40%, respectively, are

TABLE  6
Location wise performance of Bajra Napier Hybrid varietal trial for fodder yield over three years

S. Locations across GFY (q/ha) DMY (q/ha) GFY (q/ha/day) DMY (q/ha/day)
No. the country

2016 2017 2018 Pooled 2016 2017 2018 Pooled 2016 2017 2018 Pooled 2016 2017 2018 Pooled

1. Palampur 397.3 781.4 508.5 562.4 75.3 165.4 99.8 113.5 - - - - - - - -
(Hill Zone)

2. Ludhiana 1305.5 1077.8 1020.3 1134.5 278.3 218.1 194.9 230.4 7.06 5.37 5.39 5.94 1.49 1.08 1.01 1.19
3. Hisar 730.5 403.5 551.1 561.7 204.3 95.1 104.0 134.5 - - - - - - - -
NWZ Average 1018.0 740.7 785.7 848.1 241.3 156.6 149.4 182.4 7.06 5.37 5.39 5.94 1.49 1.08 1.01 1.19
4. Bhubaneswar 395.6 1455.1 292.3 714.3 - - - - - - - - - - - -
5. Ranchi 523.1 120.3 556.8 400.1 113.5 33.8 134.0 93.8 1.43 0.33 1.53 1.10 0.31 0.09 0.37 0.26
6. Jorhat 719.7 644.5 653.3 672.5 168.1 158.5 156.8 161.1 - - - - - - - -
NEZ Average 557.6 740.0 500.8 599.5 140.8 96.2 145.4 127.5 1.43 0.33 1.53 1.10 0.31 0.09 0.37 0.26
7. Anand 1975.7 837.8 631.7 1148.4 313.9 188.0 143.9 215.3 6.61 2.55 1.58 3.58 1.05 0.57 0.36 0.66
8. Rahuri 841.4 1428.8 688.6 986.3 203.2 333.6 161.6 232.8 - - - - - - - -
9. Urulikanchan 736.6 4243.3 1822.1 2267.3 142.2 1043.5 403.6 529.8 - - - - - - - -
10. Jabalpur - 610.9 800.1 705.5 - 109.9 141.8 125.9 0.38 1.67 2.01 1.35 0.06 0.30 0.38 0.25
11. Raipur - 1088.9 340.3 714.6 - 328.7 54.1 191.4 2.34 17.56 5.86 8.59 0.63 5.30 0.93 2.29
12. Palghar 1168.6 1179.3 - 1174.0 218.1 222.1 - 220.1 - - - - - - - -
13. Jhansi 1316.8 1124.2 - 1220.5 383.3 244.2 - 313.8 - - - - - - - -
CZ Average 1207.8 1501.9 856.6 1188.8 252.1 352.9 181.0 262.0 3.11 7.26 3.15 4.51 0.58 2.06 0.56 1.07
14. Coimbatore 1878.0 2103.0 1745.1 1908.7 343.2 446.2 360.4 383.3 - - - - - - - -
15. Mandya 426.8 814.2 660.0 633.7 83.5 158.4 134.1 125.3 - - - - - - - -
16. Vellayani 1094.8 2131.1 2433.3 1886.4 269.6 526.8 610.8 469.1 - - - - - - - -
17. Hyderabad 483.8 645.7 925.8 685.1 93.4 140.8 202.3 145.5 2.89 4.30 6.17 4.45 0.57 0.94 1.35 0.95
18. Dharwad 669.3 594.2 760.9 674.8 225.0 199.8 255.9 226.9 11.15 10.25 13.12 11.51 3.57 3.45 4.41 3.81
SZ Average 910.5 1257.7 1305.0 1157.7 202.9 294.4 312.7 270.0 7.02 7.28 9.65 7.98 2.07 2.20 2.88 2.38
All India Average 916.5 1182.4 899.4 999.4 207.7 271.3 210.5 229.8 5.07 10.12 11.21 5.22 1.12 2.69 2.77 1.34

Locations 1 - Hill zone; 2-3: North West Zone; 4-6: North East Zone; 7-13: Central Zone of India; 14-18: South zone.

TABLE  5
Performance of Bajra Napier Hybrid genotypes for quality parameters over three years at Hisar

S. Genotypes IVDMD% NDF% ADF%
No.

2016 2017 2018 Pooled 2016 2017 2018 Pooled 2016 2017 2018 Pooled

1 TNCN 1280 54.5 51.6 53.1 53.1 64.6 66.1 66.7 65.8 47.4 48.2 46.4 47.3
2 BNH-14 54.3 51.8 53.6 53.2 63.3 65.3 66.7 65.1 46.5 46.7 46.0 46.4
3 BNH-22 54.1 51.6 52.9 52.9 64.5 65.7 67.4 65.9 47.5 47.5 46.6 47.2
4 PBN 351 51.6 53.6 53.4 52.9 65.0 65.5 67.8 66.1 48.1 46.7 45.2 46.7
5 BNH-12 55.5 53.7 55.0 54.7 60.7 62.6 64.1 62.5 45.2 45.8 45.2 45.4
6 BNH-11 55.3 51.3 53.6 53.4 62.8 62.9 64.6 63.4 46.3 46.9 45.6 46.3
National Checks
7 CO-3 54.3 49.6 54.2 52.7 63.6 66.2 67.0 65.6 46.6 47.1 45.1 46.3
8 CO (BN) 5 53.6 51.3 55.1 53.3 64.8 64.4 65.6 64.9 48.5 48.0 45.1 47.2
9 NB-21 53.7 51.6 54.3 53.2 64.0 67.1 64.0 65.0 47.0 48.9 45.7 47.2
Mean 54.1 51.8 53.9 53.3 63.7 65.1 66.0 64.9 47.0 47.3 45.7 46.7

IVDMD - In vitro dry matter digestibility; NDF - Neutral Detergent Fiber; ADF - Acid Detergent Fiber.

believed to have high digestibility (Norton, 1994, Kaitho
et al. (1996) and Solomon, 2002). The NDF, ADF and
CP contents of Bajra Napier hybrid were comparable
to findings of Canbolat et al. (2006) and Kiraz (2011).
NDF digestion can be attributed to lignin which in
association with cell walls limit microbial degradation.
In addition, lignin, being a component of the cell wall,
influences directly its digestibility and hence forage
digestibility (Jung and Allen, 1995).
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TABLE  7
Location wise performance of Bajra Napier Hybrid varietal trial for morphological traits over three years

S. Locations across Plant height (cm) Leaf: stem ratio Crude Protein Yield (q/ha) Crude Protein (%)
No. the country

2016 2017 2018 Pooled 2016 2017 2018 Pooled 2016 2017 2018 Pooled 2016 2017 2018 Pooled

1 Palampur 193.3 118.4 117.3 143.0 0.57 0.58 0.52 0.56 6.0 14.2 8.1 9.4 8.0 8.5 8.2 8.2
2 Ludhiana 126.4 130.7 133.8 130.3 0.77 0.82 0.89 0.83 27.2 - 13.8 20.5 9.8 - 7.1 8.5
3 Hisar 149.6 153.3 152.0 151.6 0.94 0.79 0.52 0.75 - 4.7 - 4.7 10.2 4.9 - 7.6
4 Ranchi 96.2 189.3 188.5 158.0 0.64 0.61 0.96 0.74 - 2.2 8.5 5.4 - 6.2 6.3 6.3
5 Jorhat 178.8 181.8 170.2 176.9 0.89 - 0.89 0.89 11.6 3.6 3.2 6.1 6.8 5.4 4.3 5.5
6 Anand 174.9 172.1 155.0 167.3 - - - - 27.8 11.4 13.5 17.6 9.3 6.3 9.0 8.2
7 Rahuri 211.6 143.2 94.8 149.9 0.85 1.18 1.01 1.01 17.4 28.8 12.6 19.6 8.6 8.7 7.8 8.4
8 Urulikanchan 133.0 136.2 134.1 134.4 0.53 0.58 0.57 0.56 10.4 66.3 26.2 34.3 7.3 6.3 6.5 6.7
9 Jabalpur - 70.3 70.5 70.4 0.77 0.75 0.83 0.78 1.9 8.8 10.6 7.1 8.1 8.1 7.8 8.0
10 Raipur 200.8 237.1 193.2 210.4 0.95 0.53 0.96 0.81 2.6 23.3 3.9 9.9 7.2 7.1 7.2 7.2
11 Palghar 102.2 106.1 - 104.2 0.67 0.70 - 0.69 14.8 15.0 - 14.9 6.8 6.7 - 6.8
12 Jhansi 195.5 259.1 - 227.3 0.43 0.72 - 0.58 - - - - - - - -
13 Mandya 73.2 82.7 69.6 75.2 0.74 0.77 0.70 0.74 4.3 12.3 3.8 6.8 5.2 7.4 4.8 5.8
14 Vellayani 205.4 185.9 185.9 192.4 1.00 1.13 1.12 1.08 - - - - - - - -
15 Hyderabad 175.8 - - 175.8 0.84 - - 0.84 9.4 - - 9.4 9.8 - - 9.8
Average 150.4 151.2 138.7 146.8 0.76 0.79 0.81 0.79 12.1 17.3 10.4 13.3 8.2 6.9 6.9 7.3

Locations 1 - Hill zone; 2-3: North West Zone; 4-5: North East Zone; 6-12: Central Zone of India; 13-15: South zone.

A close look at the data reveals that Central
Zone (Anand, Rahuri, Urulikanchan, Jabalpur, Raipur,
Palghar, Jhansi) gave higher green fodder and dry
matter yields, plant height and production efficiency
followed by Southern zone represented by Coimbatore,
Mandya, Vellayani, Hyderabad, and Dharwad and other
zones thereby indicating that climatic and edaphic
conditions are very suitable for Bajra Napier hybrid as
compared to and North West Zone, North East Zone
and Hill Zone.

REFERENCES

Abdalla, M. A., N. O. Salih, A. A. Hassabo and A. G.
Mahala, 2007 : Effect of application of organic
amendments on quality of forage sorghum
(Sorghum bicolor  L.)  in  the  semi-arid
tropics. Arch. Agronomy Soil Sci., 53: 487-493.

Anonymous, 2016 : Annual Report of AICRP (FCU), Kharif
2016. Published by Project Coordinating Unit,
IGFRI, Jhansi.

Anonymous, 2017 : Annual Report of AICRP (FCU), Kharif
2017. Published by Project Coordinating Unit,
IGFRI, Jhansi.

Anonymous, 2018 : Annual Report of AICRP (FCU), Kharif
2018. Published by Project Coordinating Unit,
IGFRI, Jhansi.

Antony Savitha and C. George Thomas, 2014 :
Performance of hybrid napier cultivars under
rainfed ecosystems in humid tropics. Range
Mgmt. & Agroforestry, 35(1): 169-172.

Barnes, R. F., L. D. Muller, L. F. Bauman and V. F.
Colenbrander, 1971 : In vitro  dry matter
disappearance of brown midrib mutants of maize
(Zea mays L.). J. Anim. Sci., 33: 881-884.

Canbolat O, A. Kamalak, C.O. Ozkan, A. Erol, M. Sahin, E.
Karakas and E. Ozkose, 2006 : Prediction of
relative feed value of alfalfa hays harvested at
different maturity stages using in vitro gas
production. Livestock  Research  for  Rural
Development. Volume 18, Article #27. Retrieved
September 18, 2020, from http://www.lrrd.org/
lrrd18/2/canb18027.htm

Faruqui, S. A., T. Sunil kumar and D. N. Singh, 2009 :
Napier Bajra Hybrid: Excellent Perennial Fodder,
AICRP on FC, IGFRI, Jhansi. p16.

Ford, C., I. Morrison and J.Wilson, 1979 : Temperature
effects on lignin, hemicellulose and cellulose in
tropical and temperate grasses. Crop Pasture
Sci., 30: 621-633.

Goering, H. K. and P. J. Van Soest, 1970 : Forage fiber
analysis. Agriculture Hand Book No. 379.
USDA, Washington, D.C. pp: 20.

Gupta, V. P., 1969 : Breeding superior quality Pennisetum
for green fodder. Plant Sci., 1 : 20-23.

Gupta, S. K., 1995 : Range Mgmt. & Agroforestry, 16: 123-
124.

Jindal, Y. and Satpal, 2020 : Comparative evaluation of
Cenchrus ciliaris genotypes for fodder yield
and its attributes with quality parameters under
different agro-ecological zones of India. Forage
Res., 46(2): 191-197.

Joshi, Y. P., Sunil Kumar, S. A. Faruqui, 2012 : Production
potential and economic feasibility of year round
forage production system in Tarai region of
Uttarakhand. Range Mgmt. & Agroforestry,
33(1): 65-68.

Jung, H.G. and M.S. Allen, 1995 : Characteristics of plant
cell wall affecting intake and digestibility of
forages by ruminants. J. Anim. Sci., 73, pp. 2774–
2790.

56 JINDAL  AND  TOKAS



Kaitho, R. J., N. N. Umunna, I. V.  Nsahla, S. Tamminga, J.
van Bruchem, J. Hanson, M. van de Wouw 1996.
Palatability of multipurpose tree species: effect
of species and length of study on intake and
relative palatability by sheep. Agroforest. Syst.,
33: 246-261.

Kiraz, A.B. 2011. Determination of relative feed value of
some legume hays harvested at flowering stage.
Asian J Animal & Vety. Adv., 6(5): 525-530.

Luthra, Y. P., U. N. Joshi, S. K. Gandhi and S. K. Arora,
1988 : Biochemical alterations in downy mildew
infected Lucerne leaves. Indian Phytopathol.,
41: 100-106.

Narayanan, T. R. and P. M. Babadghao, 1972 : Forage
crops of India. ICAR, New Delhi, pp. 373.

Norton, B.W. 1994. Tree legumes as dietary supplements
for ruminants. R.C. Gutteridge, H.M. Shelton
(Eds.), Forage Tree Legumes in Tropical
agriculture, CAB International, Wallingford, UK,
pp. 192-201.

Powell, J. B. and G. W. Burton, 1966 : A suggested
commercial method of producing an interspecific
hybrid forage in Pennisetum. Crop Sci., 6: 378-
379.

Prajapati, B., S. Tiwari, K. Kumar, 2020 : Effect of fodder
based intercropping systems on herbage yield
and quality of fodder under tarai region of
Uttarakhand. Forage Research, 46(1): 63-68.

Said, M. Z., D. D. Culley, L. C. Standifer, E. A. Epps, R. W.
Myers and S. A. Boney, 1979 : Effect of harvest
rate, waste loading, and stocking density on the
yield of duckweeds. Proceedings World
Mariculture Society. 10: 769-780.

Saini, M. L. and R. S. Paroda, 1975 : Genetics of forage
characters in species of eu-sorghum. Forage
Res., 1: 75-80.

Shashikanth, V. S.; K. S. Somashekhar, B. G. Shekara and
M. R. Krishnappa 2013 : Performance of Bajra
napier hybrid varieties in southern dry zone of

Karnataka for the Kharif season of different
years. Forage Res., 39(2): 64-66.

Sheoran, R. S., Satpal, J. Tokas, B. S. Duhan and Y. Jindal,
2017 : Potential fodder productivity, quality and
relative economics of multi-cut oat genotypes
under different levels of nitrogen. Forage Res.,
43(3): 227-230.

Solomon Melaku, 2002 : Evaluation of selected
multipurpose trees as feed supplements in teff
(Eragrostis teff) straw based feeding of Menz
sheep. Ph.D. Thesis, University of Berlin, Berlin,
Germany.

Tessema, Z., R. M. T. Bears, and A.Yami, 2003 : Trop. Sci.,
42: 57-61.

Tilley, J. M. A., and R. A. Terry, 1963 : A two stage technique
for the in vitro digestion of forage crop. J. Brt.
Grassland Soc., 18: 104-111.

V. Chellamuthu, P. Saravanane and S. George Paradis, 2011
: Evaluation of Bajra-Napier Hybrid Grass
Cultivars under Coastal Ecosystem of Karaikal,
Puducherry Union Territory. Madras Agric. J.,
98 (7-9): 253-254.

Van Soest, P. J. and L. H. P. Jones, 1968 : Effect of silica in
forages upon digestibility. J. Dairy Sci. 51: 1644-
1648.

Vanlauwe, B., 2004 : In: Managing Nutrient Cycles to
Sustain Soil Fertility in Sub-Saharan Africa,
Bationo, A. (ed.). Academy Science Publishers,
Nairobi.

Velayudham, K., C. Babu, K. Iyanar and A. Kalamani, 2011
: Impact of plant geometry and fertilizer levels
on Bajra Napier grass. Indian J. Agric. Sci., 81:
575-577.

Wandera. N. L., F. N. Muyekho, D. M. Mbugua, and E. M.
Kiruiro, 2000 : Participatory Technology
Development for Soil Management by Small
Holders in Kenya.

Zewdu, T., R. Baars, A. Yami and D. Negassa, 2002 : Aust.
J. Agric. Res., 53: 7-12.

HYBRID  NAPIER  GRASS  ACROSS  INDIA 57


