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ReseArRcHARTICLE

Effect of integrated nutrient management on growth,
herb yield and quality of alfalfa during Rabi season under
central dry zone of Karnataka

B Nagappa Desai, A.P. Mallikarjuna Gowda and T.S. Sukanya

SUMMARY

The experiment was conducted to study the effect of integrated nutrient management on growth, herb yield and quality
of afafa(Medicago sativaL.) at thefarmfield of Krishi Vigyan Kendra, Konehalli, Tiptur, Tumkuru district under Central
dry zone (Zone-4) of Karnataka state during Rabi seasons. Theresultsreveal ed that the maximum plant height at 30 DAS
(43.12 cm), first (85.63 cm), second (86.00 cm), third (92.10 cm), fourth (95.45 cm), fifth (92.30 cm), sixth (88.90 cm) and
seventh harvest (86.79 cm) during Rabi season was recorded, when plants were supplied with 50 % RDF + 25 % N
through vermicompost + Rhizobium + PSB + VAM. The least plant height was recorded with the application of 10 t/ha
FYM + 100% N through FYM at 30 DASand al the harvests. The similar results were recorded the maximum number of
branches and leaves per plant with application of the 50 % RDF + 25 % N through vermicompost + Rhizobium + PSB +
VAM. The maximum fresh and dry herb yield per hectarewas recorded at first (178.70 g and 26.30 (), second (213.89 g and
31.44q), third (217.13 qand 31.94 q), fourth (218.98 g and 33.08 ), fifth (216.20 g and 31.81 q), sixth (208.33 g and 30.65 Q)
and seventh harvest (200.00 g and 29.40 q), respectively during Rabi season with the application of 50 % RDF + 25 % N
through vermicompost + Rhizobium + PSB + VAM. Whereas, the lowest fresh and dry herb yield per hectare was
recorded, when plants supplied with 10 t/haFY M + 100 % N through FY M at all the harvests. The pantsreceived with 50
% RDF + 25 % N through vermicompost + Rhizobium+ PSB + VAM has resulted maximum nitrogen content of plant at
first (1.15 %), second (1.14 %), third (1.15 %), fourth (1.12 %), fifth (1.09 %), sixth (1.06 %) and seventh harvest (1.05 %)
during Rabi season, which was at par with the application of 50 % RDF + 25 % N through poultry manure + Rhizobium
+ PSB + VAM at first and third harvests. The application of 10 t/ha FYM + 100 % N through FYM recorded lowest
nitrogen content of plantin at all the harvests. Therefore, 50 % RDF + 25 % N through vermicompost + Rhizobium + PSB
+ VAM may berecommended for commercial cultivation of afalfaduring Rabi season under central dry zone of Karnataka.
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Ifalfa (Medicago sativa L.) is one of the oldest
Acultivated perennial fodder cropintheworldand

suppliesgreen fodder continuoudly for 2-3 years.
It belongs to the family Fabaceae (L eguminaceae) and
considered as Queen of the fodder crops’ and also known
as Lucerne. It is native of temperate regions of South-
West Asia and it was introduced to Greece during 500
BC and from their spread to Italy and America. It was
introduced to Indiafrom North-West in 1900 (Ahlawat
et al., 2007). It has now become very popular forage
crop and growing successfully eveninmost of thetropical
countries. InIndia, alfalfaisthird most important forage
crop, cultivated approximately in an area of onemillion
hectare, with annual production of 60 to 130 tonnes of
green forage per hectare and seed yield of 186 - 280 kg
per hectare. It is grown in Punjab, Haryana, Uttar
Pradesh, Gujarat, Maharashtra, Tamil Nadu and
Karnataka. In Karnataka, it is locally known as ‘Kudure
masale’

Among the various cultural practices, nutrient
management plays an important role in enhancing the
yield of the crop. The adverse effect of continuous use
of high dose of chemical fertilizers has resulted in
deterioration of soil health and environment. The
standardization of optimum dose of fertilizerstoincrease
the production potential is need of the hour. Integrated
nutrient management invol ves both organic and inorganic
source of nutrition for biomass production and preserve
the quality of plant products. The use of organic manures
and biofertilizers along with balanced use of inorganic
fertilizersis one of the eco-friendly approaches, which
can be incorporated to attain higher crop productivity
and sustainability (Singh et al., 2015). The judicious
combination of nutrient source becomes an important
aspect of environmentally, eco-friendly agriculture, which
preventsthe pollution of environment and ground water
contamination.

Considering theimportance of crop androleof INM,
the present investigation was carried out a thefarmfield
of Krishi Vigyan Kendra, Konehalli, Tiptur, Tumkuru
district, Karnataka state to assess the “effect of
integrated nutrient management on growth, herb yield
and quality of alfalfa (Medicago sativa L.)” with the
following objectives:

Objectives :
— To assess the effect of integrated nutrient
management on growth and herb yield of alfalfa

— To know the effect of integrated nutrient
management on quality of alfalfa

MATERIAL AND METHODS

A field experiment was conducted to study the
effect of integrated nutrient management on growth, herb
yield and quality of alfalfa (Medicago sativa L.) at the
farm field of Krishi Vigyan Kendra, Konehalli, Tiptur,
Tumkuru district under Central dry zone (Zone-4) of
Karnataka state during Rabi seasonsfrom October 2016
to July 2017. The soil status of experiment plot wasred
sandy loam. There were nine treatments and four
replication with Randomized Complete Block Design
(RCBD). Alfalfa seeds (variety T-9) were treated with
bio-fertilizers viz., Rhizobium meliloti and applied
phosporus solubalizing bacteris (PSB) and vascular
arabascular mycorhiza (VAM) along with organic
manures. The seeds were sown during Rabi season (3¢
October 2017) with 30 cmx 15 cm spacing. Observations
wererecorded on variousgrowth, herb yield and quality
parameter. The treatment detail s as mentioned below.

Treatment details :

T, : Rec. dose of fertilizer (25:50:25 kg NPK/ha +
10 t/haFY M)
T, : 75% RDF + 25% N through FYM

T, : 75% RDF + 25% N through vermicompost

T,: 75% RDF + 25% N through poultry manure

T, : 50% RDF + 25% N through FY M + Rhizobium
+ PSB+VAM

T, : 50% RDF + 25% N through vermicompost+
Rhizobium + PSB+VAM

T, : 50% RDF + 25% N through poultry manure+
Rhizobium + PSB+VAM

T, : RDF + Rhizobium + PSB+VAM

T,:10t/haFYM + 100% N through FYM

Note: Thefirst crop was harvested at 60 days after
sowing and six ratoon crops were harvested at 30 days
interval at flower initiation stage.

A oWN

RESULTS AND DISCUSSION

The results on influence of integrated nutrient
management on growth, herb yield and quality of alfalfa
during Rabi season are presented here under.

Effect of integrated nutrient management on growth
parameters :
The data on plant height, number of branches and
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leaves at 30 DAS, first harvest and subsequent
harvesting of ratoon crops during Rabi season as effected
by INM are presented in Table 1, 2 and 3.

The maximum plant height at 30 DAS (43.12 cm),
first (85.63 cm), second (86.00 cm), third (92.10 cm),
fourth (95.45 cm), fifth (92.30 cm), sixth (88.90 cm) and
seventh harvest (86.79 cm) during Rabi season was
recorded, when plants were supplied with 50 % RDF +
25 % N through vermicompost + Rhizobium + PSB +
VAM, which was at par with all the harvests except at
first, second and fourth harvest, when plants were
supplied with RDF + 25 % N through poultry manure +
Rhizobium + PSB + VAM. The least plant height was
recorded during Rabi season with the application of 10
t/haFYM + 100 % N through FYM at 30 DAS and all
the harvests.

The increased plant height could be attributed to

the application of vermicompost, which hasrich source
of nutrients, vital plant promoting and humus forming
substances, N-fixers and other beneficial micro-
organisms helped for building up of cells, thus better
growth was observed. The bio-fertilizers have also
enhanced the availability of nutrientsthrough atmospheric
nitrogen fixation and phosphorusmobilization. Theresults
obtained are in conformity with the findings of Kayina
and Reddy (2012) in senna, Sunanda et al. (2014) in
kasuri methi, Devkota and Jha (2013) in centella and
Kayanasundaram et al. (2008) in sweet flag

The application of 50 % RDF + 25 % N through
vermicompost + Rhizobium+ PSB + VAM hasrecorded
maximum number of branches per plant at 30 DAS
(12.05), first (21.56), second (27.42), third (29.10), fourth
(31.45), fifth (30.24), sixth (28.76) and seventh harvest
(26.34) during Rabi season was recorded, which was at

Table 1: Effect of integrated nutrient management on plant height of alfalfa during Rabi season

Treatments Plant height (cm)

30 DAS | Harvest Il Harvest 111 Harvest IV Harvest V Harvest VI Harvest VIl Harvest
T 40.76 80.86 82.30 87.64 89.85 88.83 84.42 80.31
T 37.82 78.90 80.35 84.28 85.61 84.32 80.69 77.65
Ts 39.63 79.73 81.90 86.75 88.50 86.55 82.30 79.42
Ty 39.10 79.00 81.05 86.26 87.90 86.55 82.24 79.38
Ts 42.19 83.53 84.13 90.79 93.64 91.20 86.45 84.58
Te 43.12 85.63 86.00 92.10 95.45 92.30 88.90 86.79
T7 42.65 85.00 84.48 91.54 94.38 91.60 87.85 86.31
Ts 41.86 82.75 83.74 88.90 91.94 90.12 85.10 82.12
Ty 36.10 76.63 78.80 82.10 83.62 82.50 78.20 75.80
F- tegt * * * * * * * *
SE+ 0.16 0.17 0.53 0.32 0.34 0.26 0.72 0.67
C.D. (P=0.05) 0.49 051 155 0.96 1.01 0.75 2.10 1.98
DAS: Days after sowing
Table 2 : Influence of integrated nutrient management on number of branchesin alfalfa during Rabi season
Treatments Number of branches per plant

30DAS | Harvest Il Harvest Il Harvest 1V Harvest V Harvest VI Harvest VIl Harvest
T, 10.45 19.10 24.79 24.80 27.41 26.80 25.56 23.80
T, 9.45 17.86 22.60 22.90 25.80 24.38 23.79 21.98
T3 10.11 18.95 2354 23.62 26.10 25.42 24.85 22.49
Ty 10.04 18.94 2354 23.59 26.10 25.43 24.85 22.50
Ts 11.95 20.04 26.98 27.80 29.90 28.70 26.90 25.56
Ts 12.05 21.56 27.42 29.10 31.45 30.24 28.76 26.34
T, 11.56 20.15 27.10 28.50 31.05 29.60 28.02 26.10
Ts 10.80 19.89 25.90 26.34 29.12 27.95 26.10 24.32
Ty 9.15 17.04 2215 22.52 2552 24.17 24.10 21.54
F_ tea * * * * * * * *
SE+ 0.45 0.48 021 0.36 0.50 031 0.50 0.24
C.D. (P=0.05) 131 1.21 0.62 1.08 145 0.90 1.47 0.70

DAS: Days after sowing
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par with the application of 50 % RDF + 25 % N through
poultry manure + Rhizobium + PSB + VAM at 30 DAS
and all the harvests at except first harvest. The least
number of branches per plant was recorded with the
application of 10 t/ha FYM + 100 % N through FYM
during Rabi season at 30 DAS and all the harvests.
Among the different treatments, the application of
50 % RDF + 25 % N through vermicompost + Rhizobium
+ PSB + VAM hasrecorded maximum number of leaves
per plant at 30 DAS (95.45), first (229.56), second
(305.34), third (312.53), fourth (316.42), fifth (308.80),
sixth (302.80) and seventh harvest (284.40) during Rabi
season, which was at par with all the harvests with the
application of 50 % RDF + 25 % N through poultry
manure + Rhizobium + PSB + VAM. The application of
10 t/ha FYM + 100 % N through FYM recorded with

the least number of leaves per plant at 30 DAS and all
the harvests during Rabi season.

Theincreased number of branchesand leaves might
be dueto supply of nutrientsthrough organic, inorganic
and bio-fertilizers, which has enhanced the metabolic
activity of plant by increasing cell division and cell
elongation asresultsin maximum plant height with more
number of branches and leaves. These findings are in
line with those of Patil et al. (2014); Nadukeri (2010)
and Karad et al. (2009) in ashwagandha, Gudade (2013)
in kalmegh, Singh et al. (2012) in coleus, Yeboah et al.
(2012) in sweet wormwood and Rasmiaet al. (2009) in
periwinkle.

Effect of integrated nutrient management on herb
yield :

Table 3: Number of leavesin alfalfa asinfluenced by integrated nutrient management during Rabi season

Treatments Number of leaves per plant
30DAS | Harvest Il Harvest 11l Harvest 1V Harvest V Harvest V|1 Harvest VIl Harvest
T, 87.21 215.90 289.60 298.18 299.80 295.40 288.70 270.62
T2 82.80 204.56 273.64 288.58 290.57 285.90 278.28 261.76
Ts 85.70 210.50 283.80 295.12 295.30 291.75 283.14 266.86
Ta 84.90 208.43 27941 294.10 295.32 288.74 283.10 266,88
Ts 92.70 224.60 297.32 307.34 308.70 302.61 296.65 279.90
Te 95.45 229.56 305.34 312.53 316.42 308.80 302.80 284.40
T7 94.23 227.80 301.90 310.45 312.84 306.45 300.64 282.45
Ts 90.50 219.23 293.40 303.90 304.14 300.10 292.14 275.19
To 79.60 201.18 265.10 283.30 287.50 281.74 274.60 256.40
F- test * * * * * * * *
SEx 0.70 1.45 2.36 133 243 1.93 1.87 1.45
C.D. (P=0.05) 2.05 4.25 6.90 3.90 7.10 5.65 5.45 4.24
DAS: Days after sowing
Table4 : Fresh and dry weight of plant in alfalfa asinfluenced by integrated nutrient management during Rabi season
Fresh and dry weight of plant (g/plant)

Treatments | Harvest Il Harvest 111 Harvest IV Harvest V Harvest VI Harvest VIl Harvest

Fresh Dry Fresh Dry Fresh Dry Fresh Dry  Fresh Dry  Fresh Dry Fresh Dry

weight weight weight weight weight weight weight weight weight weight weight weight weight weight
T. 13788 2252 17912 2761 18155 27.75 18434 2822 17527 2763 16764 2563 15950 25.16
T, 12774 2086 16955 2649 17186 27.03 17397 26.78 16575 2550 157.73 2446 149.14 2294
Ts 133.04 2166 17414 2716 17618 27.68 17815 28.06 16996 26.14 16413 2499 15470 23.80
Ta 131.78 2144 17416 2707 17594 2737 17820 27.88 16993 26.15 161.70 2504 15464 23.76
Ts 14658 2396 18549 2898 189.68 29.82 191.62 3014 18346 2823 17692 2719 167.76 25.80
Te 15249 2494 19175 2992 19510 3146 19747 3221 18885 29.05 18385 2811 17438 26.83
T, 150.96 2465 190.16 29.63 19287 3110 19439 3091 187.16 29.02 18018 27.74 17175 26.42
Ts 14257 2320 18283 2792 18566 30.52 18811 2887 179.08 2823 17260 2649 16421 25.26
To 12487 2034 166.00 2543 16737 2574 16995 2627 16230 2498 15573 2394 14568 2240
F- tet * * * * * * * * * * * * * *
SEx 1.76 0.33 1.75 0.31 1.37 0.45 6.21 065 174 022 209 0.32 2.16 0.35
C.D. (P=0.05) 515 0.96 511 0.91 4.01 131 212 190 510 065 611 0.92 6.31 1.02
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Fresh and dry weight of plant (g) :

The data on fresh and dry weight of plant at first
and subsequent harvesting of ratoon crops during Rabi
season as effected by INM are presented in Table 4.
The application of 50 % RDF + 25 % N through
vermicompost + Rhizobium+ PSB + VAM has resulted
maximum fresh weight of plant at first (152.49 g), second
(191.75 g), third (195.10 g), fourth (197.47 g), fifth
(188.85 g), sixth (183.85 g) and seventh harvest (174.38
g) during Rabi season, which was at par with the
application of 50 % RDF + 25 % N through poultry
manure + Rhizobium + PSB + VAM at all the harvests.
The lowest fresh weight of plant was recorded with the
application of 10 t/ha FYM + 100 % N through FYM
during Rabi season at all the harvests.

Among the different treatments, the maximum dry
weight of plant was recorded at first (24.94 g), second
(29.92 g), third (31.46 g), fourth (32.21 g), fifth (29.05
0), sixth (28.11 g) and seventh harvest (26.83 g) during
Rabi season, when plantswere supplied with 50 % RDF
+ 25 % N through vermicompost + Rhizobium+ PSB +
VAM, which was at par with the application of 50 %
RDF + 25 % N through poultry manure + Rhizobium +
PSB + VAM at all the harvest. The application of 10 t/
ha FYM + 100 % N through FYM recorded least dry
weight of plant at al the harvests during Rabi season.

Theincreased fresh and dry weight of plant might
beattributed to better availability of nutrientsand creation
of congenia conditioninthevicinity of root zone by bio-
fertilizers, with which the plants absorbed more of
nutrients and enhanced the synthesis of carbohydrates

and utilized for building up of new cell. Thesefindings
are in line with Rgjamanickam et al. (2011) in mint,
Ajimoddin et al. (2005) in sweet basil, Shirole et al.
(2005) in brahmi, Subodhini et al. (2005) in centellaand
Kumaravel (2003) in sweet worm wood.

Fresh and dry herb yield per hectare (q) :

The data on fresh and dry herb yield per hectare at
first and subsequent harvesting of ratoon crops during
Rabi season as effected by INM are presented in Table
5. Theplants supplied with 50 % RDF + 25 % N through
vermicompost + Rhizobium+ PSB + VAM hasresulted
maximum fresh herb yield per hectare at first (178.70
0), second (213.89 q), third (217.13 g), fourth (218.98
), fifth (216.20 ), sixth (208.33 g) and seventh harvest
(200.00 g) during Rabi season, which was at par with
the application of 50 % RDF + 25 % N through poultry
manure + Rhizobium + PSB + VAM at all the harvests.
The application of 10 t/ha FYM + 100 % N through
FY M recorded least fresh herb yield per hectare during
Rabi season at all the harvests.

The maximum dry herb yield per hectare was
recorded at first (26.30 g), second (31.44 q), third (31.94
q), fourth (33.08 q), fifth (31.81 g), sixth (30.65 ) and
seventh harvest (29.40 q) during Rabi season with 50 %
RDF + 25 % N through vermicompost + Rhizobium +
PSB + VAM, which was at par with the application of
50 % RDF + 25 % N through poultry manure +
Rhizobium + PSB + VAM at all the harvests except at
fourth harvest. The lowest dry herb yield per hectare
was recorded with the application of 10t/haFYM + 100

Table5: Effect of integrated nutrient management on fresh and dry herb yield in alfalfa during Rabi season

Fresh and dry herb yield per hectare (g)

Trestments | Harvest Il Harvest 111 Harvest IV Harvest V Harvest VI Harvest VIl Harvest Cumulative
Fresh Dry Fresh Dry Fresh Dry Fresh Dry Fresh Dry Fresh Dry Fresh Dry Fresh Dry
weight weight weight weight weight weight weight weight weight weight weight weight weight weight weight weight

T, 17222 2495 206.48 29.91 208.33 30.18 210.65 30.51 209.26 30.32 20231 29.31 19305 27.96 1402.30 203.15

T 166.2 2375 201.85 2884 201.85 2884 204.63 2921 20231 2889 196.30 28.06 188.89 26.99 1362.03 194.58

Ts 169.91 2444 204.17 2940 206.02 29.63 20833 29.95 20648 29.72 200.46 2884 191.67 27.59 1387.04 199.58

Ta 168,52 24.12 20324 29.12 204.17 29.26 206.48 29.58 205.09 29.39 199.07 2852 191.20 27.41 1377.77 197.41

Ts 17546 2556 211.11 30.79 21342 3111 216.67 3157 21389 3116 20555 29.95 197.22 2875 1433.32 208.90

Te 17870 26.30 213.89 31.44 217.13 31.94 21898 33.08 21620 31.81 208.33 30.65 200.00 29.40 1453.23 213.76

T, 17778 26.06 21250 31.16 21528 31.57 21852 32.04 21528 3157 20741 3042 199.07 29.18 144584 211.99

Ts 174.07 2532 208.79 3037 211.11 30.69 213.89 3111 21157 30.74 203.70 29.67 19491 28.33 1399.52 203.47

To 162.04 23.02 199.07 2824 199.54 2829 201.39 2856 20046 2843 19352 2745 186.11 26.39 1342.13 190.32

F- test * * * * * * * * * * * * * * * *

SEx 106 071 08 019 132 028 072 022 079 018 094 021 094 020 6.50 1.46

CD. 310 024 250 057 38 084 211 064 205 054 273 062 276 061 1910 425

(P=0.05)
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% N through FY M during Rabi season at al the harvests.

The maximum fresh and dry herb yield may be due
to the reason that vermicompost is known to produce
favourable effect on physical, chemical and biological
factorsthat determinesthe productivity and fertility status
of soil and supplies nutrients in their available form,
increasesthemicrobial population and provides sufficient
energy for them to remain active. It also provides the
vital macro-nutreint suchasN, P, K, Ca, Mg and micro-
nutrients. Besides, Rhizobium has increased the
availability of nitrogen and helped in the synthesis of
tryptophan, which isaprecursor for the biosynthesis of

auxinsand hastened the metabolic activitiesin the plant
resulting in maximum plant height, branches and number
of leaves, thus maximum herb yield was obtained. The
similar reportswerefoundwith Vijay et al. (2015); Vishal
and Duhan (2013) and Makwana (2010) in kalmegh,
Gupta, et al. (2011) in black henbane, Ravirajashetty et
al. (2014) in davana, Raju et al. (2014), Sivakumar et
al. (2011) in ashwagandha, Shivanna et al. (2007) and
Pushpalatha et al. (2003) in makoi, Ali et al. (2012) in
chicory, Sanjuthaet al. (2008) in kalmegh, Mahfouz and
Sharaf-Eldin (2007) in fennel, Chand et al. (2001) and
Sukhmal et al. (2001) in menthol mint.

Table6 : Influence of integrated nutrient management on nitrogen and crude protein content of plant in alfalfa during Rabi season

Nitrogen and crude protein content in plant (%)

| Harvest Il Harvest 111 Harvest IV Harvest V Harvest VI Harvest VIl Harvest
Treatments N Crude N Crude N Crude N Crude N Crude N Crude N Crude
Content protein Content protein Content protein Content protein Content protein Content protein Content protein
content content content content content content content
T1 1.09 6.81 1.10 6.88 1.08 6.75 1.06 6.63 1.06 6.63 1.03 6.44 1.01 6.31
T 1.05 6.56 1.07 6.69 1.06 6.63 1.04 6.5 1.04 6.50 1.01 6.31 0.98 6.13
Ts 1.07 6.69 1.08 6.75 1.07 6.69 1.05 6.56 1.05 6.56 1.02 6.38 1.00 6.25
T4 1.06 6.63 1.08 6.75 1.06 6.63 1.04 6.50 1.04 6.50 1.02 6.38 0.99 6.19
Ts 1.13 7.06 112 7.00 112 6.94 1.08 6.75 1.08 6.75 1.04 6.50 1.03 6.44
Ts 1.15 7.14 114 7.10 115 713 112 6.88 1.09 6.81 1.06 6.63 1.05 6.56
T, 114 7.13 113 7.06 114 6.94 1.09 6.81 1.08 6.75 1.05 6.56 1.04 6.50
Ts 111 6.94 111 6.94 1.10 6.88 1.07 6.69 1.07 6.69 1.03 6.44 1.03 6.44
Ty 1.04 6.50 1.06 6.63 1.03 6.44 1.02 6.38 1.02 6.38 1.00 6.25 0.96 6.00
F- test * * * * * * * * * * * * * *
SEx 0.007  0.02 0.002 0.04 0.004 0.02 0.007 0.03  0.003 0.02 0.001 0.03  0.002 0.03
C.D. (P=0.05) 0.020 0.06 0.006 0.12 0.012 0.05 0020 0.09 0.009 0.05 0.003 0.10  0.006 0.08
Table 7 : Phosphorus and potassium content of plant in alfalfa as effected by integrated nutrient management during Rabi season
Treatments Phosphorus and potassium content in plant (%)
| Harvest I Harvest 111 Harvest 1V Harvest V Harvest VI Harvest VIl Harvest
P K P K P K P K P K P K P K
Content  Content  Content  Content  Content  Content  Content  Content  Content  Content  Content  Content  Content  Content
T, 0.45 0.80 041 0.79 0.40 0.78 0.36 0.76 0.34 0.74 0.33 0.70 0.27 0.69
T, 0.43 0.77 0.39 0.77 0.38 0.76 0.34 0.74 0.32 0.72 0.31 0.68 0.25 0.66
Ts 0.44 0.79 0.40 0.79 0.39 0.77 0.35 0.75 0.33 0.73 0.32 0.69 0.26 0.68
Ty 0.43 0.78 0.40 0.78 0.39 0.76 0.34 0.75 0.32 0.73 0.31 0.69 0.26 0.67
Ts 0.47 0.81 0.43 0.80 041 0.79 0.37 0.78 0.35 0.76 0.34 0.71 0.29 0.70
T 0.48 0.83 0.44 0.82 0.43 0.81 0.39 0.79 0.37 0.77 0.36 0.73 0.30 0.71
T, 0.47 0.82 0.43 0.81 0.42 0.80 0.38 0.78 0.36 0.76 0.35 0.72 0.29 0.70
Ts 0.46 0.80 0.42 0.80 0.41 0.79 0.37 0.77 0.35 0.75 0.34 0.71 0.28 0.69
Ty 0.42 0.76 0.38 0.76 0.37 0.75 0.33 0.73 0.31 0.71 0.30 0.67 0.24 0.65
F- tegt * . * . * . * . * . * . * .
SE+ 0.13 0.09 0.15 0.11 0.14 0.14 0.16 0.11 0.15 0.11 0.13 0.09 0.14 0.10
C.D. NS NS NS NS NS NS NS NS NS NS NS NS NS NS
(P=0.05)

NS=Non-significant
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Effect of integrated nutrient management on plant
quality parameter :
Nitrogen and crude protein content of plant :

The data on nitrogen and crude content of plant at
first and subsequent harvesting of ratoon crops during
Rabi season asinfluenced by INM are presented in Table
6. The pantsreceived with 50 % RDF + 25 % N through
vermicompost + Rhizobium+ PSB + VAM has resulted
maximum nitrogen content of plant at first (1.15 %),
second (1.14 %), third (1.15 %), fourth (1.12 %), fifth
(1.09 %), sixth (1.06 %) and seventh harvest (1.05 %)
during Rabi season, whichwasat par with the application
of 50 % RDF + 25 % N through poultry manure +
Rhizobium+ PSB + VAM at first and third the harvests.
The application of 10 t/ha FYM + 100 % N through
FY M recorded lowest nitrogen content of plant during
Rabi season at all the harvests. The maximum nitrogen
content may be due to maximum fixation of nitrogen by
microbial inoculation of Rhizobium and supply of
adequate nitrogen through vermicompost. The results of
the present study are in agreement with those obtained
by Sathyanarayanaet al. (2015) in gjwain and Anwar et
al. (2005) in french basil

The maximum crude protein content of plant was
recorded at first (7.14 %) second (7.10 %), third (7.13
%), fourth (6.88 %), fifth (6.81 %), sixth (6.63 %) and
seventh harvest (6.56 %) during Rabi season with 50 %
RDF + 25 % N through vermicompost + Rhizobium +
PSB + VAM, which was at par with the application of
50 % RDF + 25 % N through poultry manure +
Rhizobium + PSB + VAM at all the harvests except
third and fifth harvest. The application of 10 t/haFYM
+ 100 % N through FY M recorded least crude protein
content of plant during Rabi season at all the harvests.
The increased crude protein content of plant may be
attributed to higher level of nitrogen supplied through
atmospheric nitrogen fixation and the application of
vermicompost, which enhanced the maximum avail ability
of nitrogen to the plant. Similar resultswereobtained in
Chaichi et al. (2015) in berseem.

Phosphorus and potassium content of plant :

The data on phosphorus and potash content of plant
at first and subsequent harvesting of ratoon cropsduring
Rabi season were not significantly influenced by
integrated nutrient management (Table 7).

Conclusion :
The study on integrated nutrient management

growth, herb yield and quality of alfalfa (Medicago
sativa L.) revealed that, the application of 50 % RDF +
25 % N through vermicompost + Rhizobium + PSB +
VAM has recorded maximum growth, herb yield and
quality of alfalfa during Rabi season. Therefore, 50 %
RDF + 25 % N through vermicompost + Rhizobium +
PSB + VAM may be recommended for commercial
cultivation of alfalfaunder central dry zone of Karnataka.
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