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The experiment was conducted during rabi season of 2017-18 at experimental
block of Murjhad farm, College of Agriculture, Balaghat, Madhya Pradesh, India
to evaluate yield and quality parameters of rabi season forage crops. The
treatments consisted of four crops i.e. sole oat, sole makkhan grass, sole local rye
and sole berseem in a randomized block design with seven replications. The
analysis of data indicated that dry matter content, green fodder yield, dry fodder
yield and digestible dry matter yield were highest in case of makkhan grass over
other crops. At 3rd cutting, makkhan grass yielded significantly more green fodder
yield compared to berseem and oat. The total dry fodder yield of makkhan grass
was significantly increased by 33.35, 7.38 and 7.77 per cent, respectively over
berssem, oat and local rye grass. Whereas, crude protein content, dry matter
digestibility and crude protein yield was highest in berseem than other crops.
Crude protein yield was increased 19.53, 52.23 and 28.71 per cent at 3rd cutting
and 15.32, 50.54 and 24.19 per cent at 4th cutting in berseem crop over makkhan
grass, oat and local rye grass, respectively. At 2nd, 3rd and 4th cuttings, digestible
dry matter yield from makkhan grass was significantly higher than other crops.

Introduction

per cent and likely to reach around 781
million by 2050 (Ghosh e al., 2016).

Animal husbandry is a backbone of farming
communities, which contributes about 4.5 per
cent to National GDP and shares about 15-20
per cent to the total income of rural
households. The livestock population of our
country is expected to grow at the rate of 0.55

Indian dairy sector is estimated to contribute
around 18.5 per cent of world total milk
production from 512.1 million livestock
(Sarvade and Upadhyay, 2019) with annual
growth rate around 4.1 per cent.
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The productivity of Indian livestock is very
low is associated with the availability of good
quality and quantity of fodder. It has been
considered as the major bottleneck in
harnessing the potential of the livestock
(Palsaniya e al., 2011 and Sarvade e al.,
2019). At present, the country faces a net
deficit of 63 per cent green fodder, 24 per
cent dry fodder and 64 per cent feeds,
respectively (Choudhary e al., 2014).

(210.4 kg/ha), available phosphorus (13.8
kg/ha) and available potassium (198 kg/ha)
obtained by following Walkley and Black,
1934, Subbiah and Asija, 1956, Olsen e al.,
1954 and Jackson, 1973, respectively. The
experiment was laid out in randomized block
design with seven replications and comprising
four treatments i.e. sole local ryegrass, sole
oat, sole makkhan grass and sole berseem.
Oat (100

Country to this fact, the area under permanent
pastures has been declining over the years and
uncontrolled overgrazing grazing has made
them less productive. In order to meet the
fodder shortage for the growing animal
population, the fodder growing area should
ideally be around 12.0 million ha well
distributed in different season to make round
the year availability of fodder (Prajapati e al.,
2016).

kg/ha seed), local rye grass and makkhan
grass (15 kg/ha seed), berseem (30kg/ ha
seed) at 25 cm row to row spacing were sown
in 3 cm deep furrows opened with the help of
hand hoe. Half quantity of the total dose of
nitrogen through urea @ 120 kg N/ha
(grasses), 25 kg N/ha (legumes), 60 kg
P2O5/ha through single super phosphate and
40 kg K2O/ha through muriate of potass as
basal were applied uniformly. Rest 50 per
cent nitrogen was top dressed at 2nd and 3rd
cuttings.

The yielding potential of local rabi season
forage crops is declining day by day due to
abiotic and biotic stresses. In order to
overcome this problem new rabi season
forage crops need to be tested and introduced.
In view, present study was conducted to
evaluate the key forage crop for rabi season
in Chhattisgarh plain area.

The crops were harvested at 55 days after
sowing (first cut) with the help of sickle
leaving stubble height of 5-6 cm from ground
for uniform and quick regrowth. Subsequent
cuttings were taken 30 days after each cutting
till crops stop to re-growth. The harvested
herbage was weighted immediately for green
forage yield and 500 g fresh sample from
each net plot (1m×1m) was taken to
determine dry matter content. The samples
were dried at 700 C ± 2 in hot air oven for
moisture loss.

Materials and Methods
The study was conducted during rabi season
of 2017-18 at experimental block of Murjhad
farm, College of Agriculture, Balaghat,
Madhya Pradesh, India. The Farm is situated
in the Chhattisgarh Platue with sub-tropical
type of climate at latitude of 21.4°N and
longitude of 80.3°E and situated at an altitude
of 303 m above the mean sea level. The soil
of experimental site is clay loam with neutral
reaction (7.1 pH).

The finely grinded dry samples using 2 mm
sieve were used for nitrogen content by Micro
kjeldahl method (Jackson, 1973). The crude
protein content was determined by
multiplying nitrogen per cent with 6.25
(AOAC, 1965) and digestible dry matter
content by the nylon bag method (Mehrez and
Orskov, 1977). The data was subjected to
analysis of variance (ANOVA) technique

Nutritional status of the soil was medium in
organic carbon (0.50 %), available nitrogen
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using the statistical programme OPSTAT
(www.hau.ernet.in/opstat.html)
to
draw
inference of the results. Valid conclusions
were drawn only on significant differences
between treatment means at 5% level of
probability.

due to taller plants. At 2nd cutting similar dry
matter content obtained from makkhan grass
and oat, while it was statistically at par with
local rye grass. At 4th cutting, dry matter
content of makkhan grass was significantly
higher over berseem.

Results and Discussion

The capacity of plant to accumulate dry
matter is determined by its rate of CO2
fixation, photosynthetic area, duration of
crop, tillers/plant and environmental factor
besides management practices (Jasjeet e al.,
2011). At 3rd cutting, these differences
disappeared. At all the cuttings, least dry
matter content was observed for berseem
crop. It might be due to smaller plants height,
less tillers/plant and number of leaves in
berseem crop (Table 1). Increased in dry
matter content was 17.85, 11.59 and 12.88 per
cent for makkhan grass over berseem at 1st,
2nd and 4th cuttings, respectively.

Growth parameters
Plants of oat were significantly taller as
compared to other crops at 1st and 2nd
cuttings. It may be due to genetic makeup
compared to other crops (Joshi e al., 2000).
At 3rd cutting, height of makkhan grass plants
were significantly taller than remaining crops
except local rye grass, while at 4th cutting
these plants were statistically at par with oat
and local rye grass.
The increased in plants height of makkhan
grass was 22.59, 11.19 and 6.87 per cent over
berseem oat and local rye grass, respectively.
Least plant height was observed in the case of
berseem at all the cuttings. At 1st, 3rd and 4th
cuttings, tillers of makkhan grass were
significantly higher compared to oat and local
rye grass, while at 2nd cutting, these
differences disappeared. Similar results were
also reported by Prajapati e al., (2016).

Crude protein content
In general, crude protein content at each
cutting exhibited decreasing trend with the
advancing of crop to maturity. At all cuttings,
higher crude protein was observed in fodder
of berseem crop, which was significantly
higher over remaining crops and least crude
protein content was obtained in fodder of oat
crop. Crude protein content was increased
38.33. 47.50 and 38.75 per cent by berseem
over makkhan grass, oat and local rye grass,
respectively at 1st cutting. Better absorption of
nitrogen by deep-rooted berseem crop
resulted for higher crude protein content. The
results are conformity with the finding of
Prajapati e al., (2016) and Tiwana and Puri
(2003).

At 1st and 2nd cuttings, number of leaves of
makkhan grass were significantly higher
compared to other crops except local rye grass
while 3rd and 4th cutting, it was at par with oat
and local rye grass.
Quality
Dry matter content

Digestible dry matter content

At 1st cutting, dry matter content of oat was
significantly higher over berseem crop and at
par with makkhan grass and local rye grass.
Increased dry matter content of oat might be

In general, the decline in dry matter
digestibility is associated with increasing cell
wall contents and it simply act as physical
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barrier to microbial enzymes (Prajapati e al.,
2017).

leaves and higher dry matter accumulation by
crop (Table 1).

At all the cuttings, highly digestible dry
matter content was observed in fodder of
berseem crop, which was significantly higher
over remaining crops. This is might be due to
lower dry matter content and higher the value
of crude protein at all the cuttings (Table 1).

Dry fodder yield
The total dry fodder yield of makkhan grass
was significantly higher than other crops. It
also increased total dry fodders yield by
33.35, 7.38 and 7.77 per cent, respectively
over berssem, oat and local rye grass.

Results of earlier workers suggest that
negative correlation exists between dry matter
and digestible dry matter content and positive
association with crude protein content (Tiwari
e al., 2019 and Beck e al., 2007).

At 1st cutting, dry fodder yield obtained from
oat crop was significantly more compared to
other crops and it was significantly higher
over berseem crop at 2nd cutting. At 3rd and 4th
cuttings, dry fodder yield of makhhan grass
was significantly higher over berseem and
oat, while it was statistically at par with local
rye grass.

The increased in digestibility of dry matter
content was 3.66, 7.34 and 5.42 per cent for
berseem crop over makkhan grass, oat and
local rye grass, respectively at 4th cutting.

Crude protein yield
Yield
Total crude protein yield obtained from
berseem crop was significantly higher over
remaining crops. It might be due to highest
dry matter production and crude protein
content because crude protein yield is
function of crude protein content and dry
matter yield. Similar results were also
reported by Joshi e al., (2012).

Green fodder yield
Total green fodder yield was significantly
more in the case of makkhan grass as
compared to other crops except oat. It also
increased total green fodder yield by 24.86
and 6.11 per cent over berseem and local rye
grass.

At 1st cutting, crude protein yield of oat was
significantly higher over remaining crops,
while at 2nd cutting, highest crude protein
yield obtained from makkhan grass as
compared to other crops.

st

At 1 cutting green fodder yield of oat crop
was significantly higher over remaining
crops. The green fodder was increased 46.20,
56.43 and 52.40 per cent over makkhan grass,
berseem and local rye grass, respectively. At
2nd cutting, oat crop yielded highest green
fodder yield and it was significantly higher
over berseem.

At 3rd and 4th cuttings, crude protein yield
from berseem crop was significantly higher
than remaining crops. Crude protein yield was
increased 19.53, 52.23 and 28.71 per cent at
3rd cutting and 15.32, 50.54 and 24.19 per
cent at 4th cutting by berseem crop over
makkhan grass, oat and local rye grass,
respectively.

At 3rd cutting, makkhan grass yielded
significantly more green fodder yield
compared to berseem and berseem and oat at
4th cutting. It might be due to taller plants
height, more tillers/plant, more number of
881
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Table.1 Growth parameters and quality parameters of different crops at different cuttings
Treatments

Plant height (cm/plant)

Number of tillers/plant

Makkhan Grass

1
39.50

2
48.23

3
69.97

Cutting
4
1
65.96
8.00

Berseem

27.50

36.80

42.30

51.06

4.00

6.86

8.67

8.30

Oat

51.06

56.10

62.24

58.58

5.00

7.64

10.41

8.54

Local Rye Grass

36.98

44.53

67.83

61.43

7.43

8.29

10.71

9.69

SEm±
CD at 5%

1.83
5.48

1.89
2.18
2.73
5.67
6.54
8.17
No. of leaves/m row length

0.35
1.04

2
8.86

3
13.00

4
12.90

0.69
0.52
0.65
NS
1.55
1.96
Dry matter content

Makkhan grass

341.46

360.48

719.76

667.38

12.49

13.80

14.54

15.61

Berseem

194.29

264.76

533.33

476.19

10.26

12.20

13.39

13.60

Oat

216.51

304.29

651.90

626.67

13.57

13.80

13.28

14.29

Local Rye Grass

321.57

335.71

690.24

638.19

12.17

13.63

14.21

15.33

SEm±

12.33

14.02

26.13

22.68

0.50

0.33

0.56

0.45

CD at 5%

36.92

41.97

78.24

67.92

1.48

1.01

NS

1.33

Crude protein content (%)

Digestible dry matter content (%)

Makkhan grass

14.80

13.50

12.70

11.40

64.50

64.10

62.80

60.40

Berseem

24.00

22.90

21.30

19.10

66.70

65.80

64.30

62.70

Oat

12.60

10.60

9.50

8.40

62.80

60.20

59.80

58.10

Local Rye Grass

14.70

13.20

12.00

11.10

63.40

62.90

60.60

59.30

SEm±

0.40

0.42

0.25

0.24

0.36

0.47

0.37

0.30

CD at 5%

1.31

1.35

0.80

0.79

1.17

1.52

1.21

0.99
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Table.2 Yields of different crops at different cuttings
Treatments

Green fodder yield (q/ha)

Total

Makkhan Grass
Berseem

1
34.70
28.10

Cutting
2
3
148.30
184.80
87.50
149.70

Oat

64.50

155.80

161.40

153.40

535.10

Local Rye Grass

30.70

137.80

177.50

165.70

511.70

SEm±
CD at 5%

2.76
8.27

6.42
5.08
19.43
15.2
Dry fodder yield (q/ha)

5.42
16.38

7.78
25.23

Makkhan grass

4.35

20.53

26.89

27.66

79.43

Berseem

2.87

10.67

19.93

19.47

52.94

Oat

8.80

21.43

21.41

21.93

73.57

Local Rye Grass

3.72

18.83

25.26

25.45

73.26

SEm±

0.37

1.01

1.26

1.10

1.34

CD at 5%

1.12

3.02

3.78

3.31

4.33

4
177.20
144.20

545.00
409.50

Crude protein yield (q/ha)
Makkhan grass

0.64

2.77

3.42

3.15

9.98

Berseem

0.69

2.44

4.25

3.72

11.10

Oat

1.11

2.27

2.03

1.84

7.25

Local Rye Grass

0.55

2.49

3.03

2.82

8.89

SEm±

0.02

0.02

0.03

0.06

0.21

CD at 5%

0.06

0.06

0.09

0.19

0.68

Digestible dry matter yield (q/ha)
Makkhan grass

2.81

13.16

16.89

16.71

49.57

Berseem

1.91

7.02

12.81

12.21

33.95

Oat

5.53

12.90

12.80

12.74

43.97

Local Rye Grass

2.36

11.84

15.31

15.09

44.6

SEm±

0.03

0.02

0.02

0.02

0.57

CD at 5%

0.09

0.08

0.06

0.07

1.84
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Digestible dry matter yield
The total digestible dry matter yield of
makkhan grass was significantly higher than
other crops. The increased in total digestible
dry matter yield was 31.51, 11.29 and 10.03
per cent by makkhan grass over berseem, oat
and local rye grass, respectively. It is because
of higher dry matter yield and digestibility.
Since the digestible dry matter yield is a
function of dry matter digestibility and dry
matter yield, the crops having higher values
of this parameter out yielded digestible dry
matter yield over other crops.
At 1st cutting, oat crop yielded significantly
higher digestible dry matter yield as
compared to other crops. At 2nd, 3rd and 4th
cuttings, digestible dry matter yield from
makkhan grass was significantly higher than
other crops.
Based on the present investigation, it is
concluded that crude protein content, dry
matter digestibility and crude protein yield
was higher in berseem than other crops.
Growth parameters, dry matter content, green
fodder yield, dry fodder yield, crude protein
yield and digestible dry matter yield were
more of makkhan grass over other crops.
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