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ABSTRACT

The experiment was conducted at Zonal Agricultural Research Station, V.C. Farm,
Mandya during the year 2017 to 2019 with an objective of identifying sustainable
Sesbenia based forage cropping system under irrigated situation. The experiment
consisted of seven treatments, laid out in randomized block design with four
replications. The treatments included were T, : Sesbenia + Congo signal grass (2:2),
T,: Sesbenia + Rhodes grass (2:2), T, : Sesbenia + Guinea grass (2:2), T, : Sesbenia +
Bajra Napier hybrid (2:1), T, : Sesbenia + Seteria grass (2:2), T, : Sesbenia + Perennial
fodder sorghum (2:6), T, : Sesbenia (Sole). Pooled data of three years revealed that
intercropping of perennial fodder sorghum with Sesbenia (2:6) recorded significantly
higher green forage (625.8 g/ha), dry matter (111.4 g/ ha,) crude protein yield (13.1
g/ha), gross and net returns (100470 and 49620 Rs./ha, respectively). Whereas, the
higher benefit cost ratio was observed with Sesbenia + Bajra x Napier hybrid (2.23).

Keywords : Sesbania grandiflora, Green fodder yield, Dry matter yield, Crude protein yield

THE livestock is the vital component of rural
economy and backbone of the Indian agriculture
with a contribution of 25.6 per cent to agricultural
gross domestic product and improving the livelihood
of farmers (Anonymous, 2017). Livestock sector is
the primary source of energy for agricultural
operations and major source of animal protein for
masses. As per 20" livestock census conducted during
2019, total livestock population in the country
increased with 4.6 per cent over livestock census of
2012. Whereas, available land for green fodder
production has remained static (Roy et al., 2019).
Hence, the supply of feed and fodder resources has
invariably remained deficit of normative requirement
resulting in non-realization of the actual production
potential of livestock sector. Generally there is no
common practice of fodder production in rural areas
of the country and animals are fed with naturally
grown grasses, shrubs and weeds in agricultural lands,
which are of low quality in terms of protein, minerals
and available energy. Thus, they are relying more on
seasonal fodder resources, which cause fluctuation in

continuous fodder supply throughout the year and
affect the milk production. On the other hand, sole
feeding of green forages to dairy animals is much
cheaper than feeding concentrates. Hence, the green
fodder is considered as a critical input as it provides
nutrients for livestock to meet the current level of
green fodder demand by livestock and its annual
growth rate in population either by increasing
productivity. The cropping system with forage crops
provide viable options to over come the fodder deficit
as this utilize the resources more efficiently and
promote productivity per unit area and time, provide
more economic returns to the farmers and also
provides balanced nutrition to the animals with
inclusion of legumes and cereal fodder crop together.
On the other hand the grass-legume mixture forage
based feeding system incurred 40 per cent of total
expenditure of milk production as compared to
concentrate based feedings which fetches 80 per cent
of cost. Hence by providing sufficient quantities of
green fodder containing grass legume mixture instead
of costly concentrates and feeds to the milch animals,
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the cost of milk production can be considerably
reduced. Apart from this the efficient cropping systems
have potential to sequestrate carbon dioxide into the
soil and legume component also helps to fix
atmospheric nitrogen and improve soil fertility and
sustaining the crop and livestock productivity. An ideal
cropping system should use natural resources
efficiently, provide stable and high returns and do not
damage the ecological balance and attained great
significance in intensified agriculture in India. Fodder
from tree legumes often used as a buffer to overcome
gaps that arise from seasonal fluctuations in the
productivity of other feed sources. The grasses and
other herbs may not survive under low soil
moisture situation and provides poor quality straw
but deep rooted fodder tress exploit moisture from
deeper soil and provides green forage rich in protein,
minerals and vitamins (Uday et al., 2017). Sesbania
grandiflora also known as vegetable humming bird,
Agati or humming bird tree, is a small tree belong to
genera Sesbania. It is a multipurpose leguminous
tree used for fodder in humid tropical regions. The
perennial species of Sesbania can establish easily,
grown in adverse sites and not require complex
management to maintain productivity. It is rich in
protein, minerals and vitamins. On dry weight basis
it contains 18-20 per cent dry matter, 20-22 per cent
crude protein, 18-20 per cent crude fibre, 9-10 per
cent Ash, 1.5-2.0 per cent Calcium, 13.60 K. cal’kg
dm metabolizable energy, NDF and ADF Values
(33.01 and 28.44%, respectively) (Reji and Alphonse,
2013). Keeping these things in view, the present
investigation was undertaken to study the performance
of different grasses as intercrop in Sesbenia and to
identify the sustainable and economical Sesbenia
based grass intercropping system in southern dry zone
of Karnataka under protective irrigated situation.

MATERIAL AND METHODS

Study Location : A field experiment was conducted
for three consecutive years from 2017 to 2019 at Zonal
Agricultural Research Station, Vishweshwaraiah
Canal Farm, Mandya, Karnataka to assess the
feasibility of growing perennial grasses as intercrop
in Sesbenia. The experimental site is situated

between 12° 45 and 13° 57’ North latitude and
76° 45’ and 78° 24’ East longitude at an altitude of
695 meter above mean sea level and comes under
Southern Dry Zone (ACZ-VI) Karnataka.

Soil Characteristics : The soil of the experimental site
is sandy loam texture, neutral in soil reaction (7.13),
low in organic carbon (0.43%), available nitrogen
(243.0 kg/ha), medium in available phosphorus (46.3
kg/ha) and potassium (159.0 kg/ha).

Experimental Design and Field Management : The
experiment was laid out in randomised complete block
design with seven cropping systems viz., T : Sesbenia
+ Congo signal grass (2:2), T,: Sesbenia + Rhodes
grass (2:2), T,: Sesbenia + Guinea grass (2:2), T :
Sesbenia + Bajra Napier hybrid (2:1), T.: Sesbenia +
Seteria grass (2:2), T,: Sesbenia + Perennial fodder
sorghum (2:6), T_: Sesbenia (Sole) and replicated four
times. The 45 days aged seedlings of Sesbenia raised
in polybags were transplanted to main field and
planted at a row spacing of 2 x1 m apart from plant to
plant. In between two rows of Sesbenia two rows well
developed root slips of signal grass, rhodes, guinea
grasses and one row B x N hybrid, 4 rows of Setaria
grass were planted following recommended spacing.
The perennial fodder sorghum variety CoFS-29 seeds
were sown with a row of spacing’s of 30 cm apart.
The recommended production packages were
followed for establishment of crops. The crops were
harvested separately each time. The data for individual
years were pooled and analysed statistically for
interpretation of results and draw conclusion. The
economics was calculated with prevailing market price
and input costs.

Fodder Quality Analysis : Arandom sample of 1000g
of green fodder was taken from each plot at the time
of harvesting and the samples were dried under sun
for few hours and later in electric oven at a temperature
of 60°C till they attained constant weight. The known
quantity of powdered samples was taken for analysis
of nitrogen content in plant by following micro-
Kjeldahl method (Jackson, 1973). On the basis of dry
matter content of the samples, the green fodder yield
was converted into dry matter yield (q/ha) and same
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samples were also used for determining crude protein
content and yield. The total digestible crude protein
yield was calculated according to equation adopted
by Igbal et al. (2013).

Dry matter Dry weight of the sample 100
= X
content (%) Fresh weight of the sample
Dry matter Dry matter (%) 100
. = X
yield (g/ha) Green forage yield (q/ha)
Crude Protein (%) = Nitrogen (%) x 6.25
Crude protein Crude protein (%) 100
. = X
yield (q/ha) Dry matter yield (q/ha)
Total digestible () 97 x Crude protein yield
crude (q/ha)}-0.67
protein (g/ha)
Economics :
Benefit: Gross returns (Rs. ha'')

Costratio  Total cost of cultivation (Rs. ha™)

Gross returns (Rs.ha') = Quantity of green fodder
(q ha') X selling price (Rs.q™)

Net Returns (Rs.ha™) = Gross returns (Rs.ha') - Total
cost of cultivation (Rs.ha™)

RESULTS AND DISCUSSION

Green Forage and Dry Matter Yield : The pooled data
of three years indicated that the intercropping of
perennial fodder sorghum with Sesbenia (2:6)
recorded significantly higher green forage yield (625.8
g/ha of the system), which was on par with B x N
Hybrid + Sesbenia (2:1) (610.3 g/ha), the tune of 74
per cent to 161.84 per cent improvement in green
forage yield with grasses as intercrop compared to
sole crop of Sesbenia. The increase in total system
productivity is due to compatibility of grasses with
Sesbenia, whose contributing for higher green forage
yield. Among the intercrops perennial fodder sorghum
recorded higher green forage yield (377.1 g/ha)
followed by B x N hybrid (339.0 g/ha) and not much

variation in green forage yield of Sesbenia was
noticed with or without intercropping (248.7 q to 273.6
q ha'), Thus it is clearly indicated that intercrops
doesn’t have any adverse effect on Sesbenia
(Table 1). These results are in confirmation with the
findings of Yaragoppa et al., 2003; Desai & Halepyati,
2007a; Desai & Halepyati, 2007b; Yaragoppa et al.,
2003; Sarvade, 2014; Sayed et al., 2015; Shekara
et al., 2016; Roy et al., 2019 and Kiran et al., 2019.
Pooled data of three years revealed that, intercropping
of perennial fodder sorghum with Sesbenia (2:6)
recorded higher dry matter yield (111.4 g/ha) followed
by intercropping of B x N Hybrid + Sesbenia (84.8
g/ha) with planting ratio of 2:1 as compared to sole
crop of Sesbenia (29.3 g/ha) (Table 3). The increase
in dry matter yield over sole crop is to the tune of 102
to 280.2 per cent. The increase in dry matter yield is
mainly due to higher green forage yield, dry matter
content and better partitioning of the photosynthates.
This is in conformity with the findings of Desai and
Prabhakar, 2001; Kulkarni and Dev, 2008;
Anantaworasakul ef al., 2011; Pramila et al., 2015
and Chanda et al., 2020.

Fodder Quality Parameters : The crude protein yield
was significantly influenced by the cropping system.
The intercropping of perennial fodder sorghum with
Sesbenia recorded higher crude protein yield of the
system (13.1 g/ha) which was on par with inter
cropping of B x N Hybrid + Sesbenia (11.9 g/ha)
and superior over sole crop of Sesbenia (6.7 q/ha)
(Table 5). The increase in crude protein yield was to
the tune of 40.3 per cent to 95.52 per cent over sole
crop of Sesbenia. The increase in crude protein yield
is due to higher dry matter yield of legume + grass
mixture cropping system and crude protein content
of the legume component over sole crop of Sesbenia.
This is in conformity with the findings of Ash, 1992;
Reji & Alphonse, 2013 and Uday et al., 2017. The
total digestible crude protein yield was significantly
influenced by cropping system. The intercropping of
perennial fodder sorghum with Sesbenia recorded
higher total digestible crude protein of the system
(12.04 g/ha) which was on par with intercropping of
B x N hybrid + Sesbenia (10.78 g/ha) and superior
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TABLE 7

Economics of Sesbenia based cropping system

Treatments Gross returns (Rs ha') Net returns (Rs ha) B:C
T - Sesbenia + Congo signal grass (2:2) 73160 25860 1.69
T,- Sesbenia + Rhodes grass (2:2) 77885 27885 1.69
T,- Sesbenia + Guinea grass (2:2) 81925 32625 1.81
T,- Sesbenia + Napier bajra hybrid (2:1) 103475 52975 2.23
T.- Sesbenia + Setaria anceps (2:4) 83730 39130 2.06
T,- Sesbenia + Perennial fodder sorghum (2:6) 100470 49620 2.14
T.- Sesbenia (Sole) 44460 14360 1.39

over sole crop of Sesbenia (5.83 g/ha). The higher
crude protein yield and content resulted in higher
total digestible crude protein yield. These results
corroborate with the findings of Bilal ef al., 2016,
(Table 6).

Economics : The cropping system of Sesbenia +
Perennial fodder sorghum (2:6) recorded higher gross
and net returns (100470 Rs./ha and 49620 Rs./ha,
respectively) followed by Sesbenia + B x N hybrid
intercropping system (2:1), which recorded gross and
net returns of 103475 Rs./ha and 52975 Rs./ha,
respectively. Whereas, the higher benefit cost ratio was
observed with Sesbenia + B x N Hybrid (2.23)
followed by Sesbenia + Perennial fodder Sorghum
(2.14). The sole crop of Agase recorded lower gross

and net returns and benefit cost ratio (44460 Rs./ha,
14360 Rs./ha and 1.39, respectively). The increase in
net monetary returns and benefit cost ratio is due to
additional green forage yield and marginal increase
in cost of production of intercrop over the sole crop
of Sesbenia (Table 7).

Soil Properties : The soil physical and chemical
properties were not much influenced by Sesbenia
based intercropping system. There was slight increase
in soil p"(7.18 to 7.33) and electrical conductivity
(0.39 to 0.44 ds m) over initial value (7.13 and 0.38
ds m, respectively). The improvement in organic
carbon (0.45 to 0.48%), soil available nitrogen (265.90
kg N to 281.25 kg N ha') and potassium (159.55 kg
to 172.80 kg K O ha™') over initial soil status (0.43%

TABLE &

Soil properties as influenced by Sesbenia based cropping system

Organic  Electrical Available Nutrients (Kg/ha)
Treatments pH Carbon conductivity

(%) (ds m) Nitrogen Phosphorous Potash
T,- Sesbenia + Congo signal grass (2:2) 7.19 0.46 0.41 271.76 45.05 171.05
T,- Sesbenia + Rhodes grass (2:2) 7.21 0.46 0.44 268.39 44.30 165.70
T,- Sesbenia + Guinea grass (2:2) 7.18 0.47 0.44 278.80 39.70 167.90
T,- Sesbenia + Napier bajra hybrid (2:1) 7.24 0.44 0.39 281.25 41.70 159.55
T,- Sesbenia + Setaria anceps (2:4) 7.33 0.48 0.42 274.95 42.90 164.70
T,- Sesbenia + Perennial fodder sorghum (2:6)  7.09 0.45 0.40 267.90 43.85 170.65
T.- Sesbenia (Sole) 7.15 0.46 0.39 265.90 42.55 172.80
Initial 7.13 0.43 0.38 243.00 46.32 159.00
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243.0 kg N ha>and 159 kg K O, ha", respectively).
The slight reduction in soil phosphorous content
(39.70 kg to 45.05 PO, ha™') was noticed over initial
soil phosphorus content (46.32 kg P,0O,). The
improvement in soil properties with intercropping
was due to grasses having more root biomass,
which resulted luxuriant growth of plant and led to
higher sequestration of carbon which supported for
improvement in organic carbon, available nitrogen and
potassium (Table 8).

Based on the results it can be inferred that perennial
fodder Sorghum (2:6) or B x N hybrid (2:1) are most
suitable intercrops in Sesbenia, recording higher green
forage, dry matter, crude protein yield and monetary
benefits without impairing the soil fertility under
protective irrigation.

Acknowledgement : The authors are grateful to AICRP
on Forage Crops and Utilization, IGFRI, Jhansi and
University of Agricultural Sciences, Bangalore for
financial support and facilities for carrying out
research work at Zonal Agricultural Research Station,
V.C. Farm, Mandya.

REFERENCES

ANANTAWORASAKUL, P., KLAYRAUNG, S. anD Okonoai, S.,
2011, Antibacterial activities of Sesbania grandiflora
extracts. Drug Discov. Ther., 5 (1) : 12 - 17.

AnonyMmous, 2017, Annual Report, Department of
Animal Husbandry Dairying and Fisheries, Ministry
of Agriculture and Farmers Welfare, Govt. of India,
Newdelhi. pp. : 1 - 162.

BiLar, M., Avus, M., TariQ, M., TAHIR, M. AND NADEEM,
M. A., 2016, Dry matter yield and forage quality
traits of oat (4Avena sativa L.) under integrative use of
microbial and synthetic source of nitrogen. J. Saudi
Soc. Agric. Sci., 24 (1) : 44 - 53.

CHaNDA, S. C., Razzak, M. A., HossaIN, M. A. AND
GoraM SARWAR, A. K. M., 2020, Biomass yield
enhancement of Dhaincha (Sesbania species) through
cultural practices. Cercetari Agronomice in Moldova,
2 (182):160 - 176.

Desal, B. K. anp HarLeryari, A. S., 2007a, Biomass
partitioning of Sesbhania species as influenced by
plant density, phosphorus levels and vesicular
arbuscular mycorrhizae inoculation. Karnataka
J. Agric. Sci., 20 (4) : 699 - 701.

Desal, B. K. aNnp HaLepyartl, A. S., 2007b, Growth of
Sesbania grandiflora and Sesbania sesban as
influenced by plant densities and phosphorus levels
with and without Vesicular Arbuscular Mycorrhiza.
Karnataka, J. Agric. Sci., 20 (4) : 702 - 705.

Desal, B. K. anD PrRABHAKAR, A. S., 2001, Nutrient
contributions of hedge row prunings of Sesbania
grandiflora (L). Poir in alley cropping system-i growth
parameters of adjacent maize and groundnut.
Karnataka J. Agric. Sci., 14 (4) : 882 - 887.

IoBaL, M., IQBAL, Z., FAROOQ, M., ALl L. anD Fiaz, 2013,
Impact of nitrogenous fertilizers on yield and
quality of oat. Pak. J. Sci., 65 (1) : 1 - 4.

Jackson, M. L., 1973, Soil chemical analysis. Prentice
Hall of India Pvt. Ltd., New Delhi, pp. : 498.

KiraN, M., SATYANARAYAN, K. AND JAGADEESWARY, V., 2019,
Intensive cultivation of agasse (Sesbania grandiflora)
for sustainable sheep farming - An action oriented
research. Int. J. Livest. Res., 9 (12) : 124 - 134.

KuLkarni, R. Y. anp Dev. D. V., 2008, Studies on
the growth of some fodder and fuel trees under

association with different shrubs and grasses.
Nat. Environ. Pollut., 7 (2) : 351 - 358.

Pramira, S. K., JAGADEESWARY, V., KRISHNAMOORTHY, U.,
NAGARAJ, C. S. AND SIDDARAMANNA, 2015, Intensive
cultivation of Sesbania grandiflora for sustainable
dairy farming-an action-oriented approach. /ndian J.
Anim. Sci., 85 (9) : 996 - 999.

Rei, A. F. anD ArpHoNSE, N. R., 2013, Phytochemical
study on Sesbania grandiflora. J. Chem. Pharm.
Res., 5(2): 196 - 201.

Roy, A. K., AgrawaL, R. K., BHARDWAI, N. R., MISHRA,
A. K. AND MAHANTA, S. K., 2019, Revisiting national
forage demand and availability scenario. In: Indian
Fodder Scenario: Redefining State Wise Status

315

S
)
N
)
S}
A
~
S
S
=
~
=
O
=
S0
Y
=
QS
~
S
N
3
~
N
S
2
é‘}
=
~
&~




$
S
3
Q
A
~
N
=
=
S
qu
SRy
S
~
S
3
~
N
3
gx
S
~
=

Mysore J. Agric. Sci., 57 (3) : 305-316 (2023)

B. G. SHEKARA AND N. M. CHIKKARUGI

(eds. A. K. Roy, R. K. Agrawal, N. R. Bhardwaj).
ICAR- AICRP on Forage Crops and Utilization, Jhansi,
India, pp. : 1 - 21.

SARVADE, S., 2014, Sesbania grandiflora (L.) Poiret: A
potential agroforestry tree species, Popular kheti,
2 (3):204 -207.

SAYED, R. M. M., EBem, A. F. A., ALL, MosTaFa, E. F.,
Mona, M. A., 2015, Effectiveness of planting
intervals on the growth, above-ground biomass
and some wood properties of two Sesbania Species
Int. J. Adv. Res., 3 (9) : 146 - 153.

SHEKARA, B. G, LoHiTHASWA, H. C., CHIKKARUGI, N. M. AND
Manasa, N., 2016, Intensive forage production
through silvi-pasture system under rainfed ecosystem.
Environment & Ecology, 34 (4D) : 2617 - 2620.

SHEKARA, B. G., MaHADEVU, P., CHIKKARUGI, N. M. AND
Manasa, N., 2022, Green forage yield, nutritional
value and economics of fodder oat genotypes as
influenced by nitrogen levels. Mysore J. Agric. Sci.,
56 (2) : 339 - 344,

Upay Kumar, NarasIMHA MurTHY, H. N., CHANDRAPAL
SingH, K., MaHADEvVAPPA, D. G., RajEsuwarl, Y. B.,
SiDDESHWARA, N. C., ABDUL MATEEN AND GURUPRASAD,
R., 2017, Biomass yield and chemical composition of
sesbania grandiflora and moringa oleifera. Int. j. sci.
environ. technol., 6 (6):3264 -3269.

YAraGoppPA, S. D., Desal, B. K., HaLepyaTI, A. S. AND
Pusari, B. T., 2003, Influence of plant densities and
phosphorus management on growth and seed yield
of Sesbania aculeata (Wills.) Poir. Karnataka J. Agric.
Sci., 16 (2) : 297 - 299.

YaraGopra, S. D., Desal, B. K., Puiari, B. T., HALEPYATI,
A. S. anp Arcorl, T. B., 2003, Dry matter and its
accumulation pattern in Sesbania aculeata as
influenced by plant densities and phosphorus
management. Karnataka J. Agric. Sci., 16 (2) :
294 - 296.

316



