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ABSTRACT

To find out the organic nitrogen management in agricultural field using neem cake vermicompost and
NADEP compost as organic sources in kharif crops and best kharif crop for this region. Five organic nitrogen
management practices viz., Control (No manure), 5 t ha” crop residue + 50% RDN through FYM, 50% RDN
through '/, Neem cake + '/, Vermicompost + '/, NADEP compost, 75% RDN through '/, Neem cake + '/
, Vermicompost + '/, NADEP compost and 100% RDN through '/, Neem cake + '/, Vermicompost + '/,
NADEP compost in main plot and five kharif crops were selected for the experiment viz., maize, sweet corn,
blackgram, greengram and soybean in sub plot. The experiment was carried out in split plot design with
three replications. Application of 100% RDN through '/, Neem cake + '/, Vermicompost + '/, NADEP
compost recorded significantly higher protein content in grain/seed of maize, sweet corn, blackgram,
greengram and soybean over rest of the treatments except application of 75% RDN through '/, Neem cake

+'/, Vermicompost + '/, NADEP compost.
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Introduction

A farming practice known as organic farming is one
that promotes soil, ecological, and human health. It
does not use harmful inputs; instead, it depends on
ecological processes, biodiversity, and cyclical adap-
tation to local conditions. In order to improve the
common environment, foster just relationships, and
improve everyone’s quality of life, organic agricul-
ture integrates tradition, creativity, and science
(IFOAM, 2018).

As an alternative to traditional agriculture, or-
ganic farming has gained popularity since it uses
fewer pesticides and fertilisers while maintaining
the health of the land and producing wholesome
food. Composting, vermicomposting, and farm yard
waste are all used in organic farming to offer nutri-
tious food and enhance soil health and biodiversity
(Das et al., 2021; Reganold and Wachter, 2016). These
characteristics make organic farming a long-term,
practical, and sustainable choice (Schoonbeek et al.,
2013). Furthermore, organic farming promotes sus-
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tainable development objectives and guarantees
sustainability on all fronts-economic, environmental
and social (Bandanaa et al., 2021 and Seremesiee et
al., 2021).

Organic farming has gained popularity recently
everywhere, especially in developed and develop-
ing nations. The demand for organic products has
increased significantly, and more agricultural area is
used for organic farming as a result (Willer et al.,
2022). In 2020, the sales of organic food and drink
exceeded 120.6 billion euros worldwide (Willer et
al., 2022).

Vermicompost contributes to increased humic
acid content, reduced C:N ratio, increased action
exchange capacity, and water-soluble carbohy-
drates. Vermicompost is a byproduct of organic
materials decomposing non-thermophilically as a
result of earthworms and microorganisms cooperat-
ing (Adhikary, 2012). After oil is produced from
neem (Azadirachta indica L.), concentrated plant-
based organic manure is removed (as a residue).
Neem cake has a high concentration of potash and a
small amount of phosphoric acid in addition to ni-
trogen. Globally, there is rising concern over the
declining efficiency of fertilizer use, particularly
with regard to phosphorus in soils. Efforts are being
undertaken to switch from using 100% water
soluble phosphorus to using phosphorus connected
to organic carbon.

The quality of farm food was impacted by the
unbalanced and inappropriate use of agricultural
chemicals, such as synthetic pesticides and fertiliz-
ers, which led to unhealthy soil. It is believed that
farm products contaminated with needless chemi-
cals pose a risk to the health of consumers. When the
need for higher-quality food is rising daily, one
practical approach is to farm crops in an environ-
mentally responsible manner. Improved soil chemi-
cal and biological qualities as well as increased soil
fertility can be achieved via the use of organic farm-
ing practices (Yadav et al., 2013). Agrochemicals, or
chemical insecticides and fertilizers, were first used
in agriculture during the Green Revolution in the
1960s in an effort to increase crop productivity. The
usage of fertilizers and pesticides using inorganic
chemicals has increased over time, degrading the
soil. By altering the soil’s natural composition and
causing a pH and nutrient imbalance, these hazard-
ous compounds contaminate the soil and ground-
water. Chemical pesticides also cause the death of
insects, microorganisms, and other organisms, both
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useful and harmful (Fang et al., 2021).

Overuse of agrochemicals in recent years has led
to environmental pollution, ground water contami-
nation, and soil degradation, all of which have
caused ecological imbalances. The potential of or-
ganic farming to increase crop quality and yield
maximum yield is attributed to its ability to improve
soil fertility and provide a variety of nutrients that
are readily available in the area. In order to investi-
gate the impact of various organic sources on the
quality of maize, sweet corn, blackgram, greengram
and soybean crop, the current experiment was car-
ried out.

Materials and Methods

The field experiments were conducted at Organic
Farm, Department of Agronomy, Rajasthan College
of Agriculture, MPUAT, Udaipur, Rajasthan 313 001
India for two consecutive kharif season (sowing time;
July; harvesting time- October) in the cropping years
2022-23 and 2023-24 at 74°42" E Longitude and
24°35" N latitude with an altitude of 581.13 m above
msl. The soil of the experimental site was clay-loam
in texture with 36.55 and 36.53% sand, 28.20 and
28.22% silt, 34.65 and 34.66% clay during both the
years 2022 and 2023, respectively. The average soil
pH and EC were around 8.10 and 1.02 dS m™, re-
spectively. The soil was found medium in available
nitrogen (278.42 and 279.78 kg ha™') and phosphorus
(18.07 and 18.77 kg ha) and high in available potas-
sium (312.45 and 313.09 kg ha™).

A total of twenty treatment combinations were
considered, where four organic nitrogen manage-
ment practices (N,-N;) and one control treatment
(N,) with no manure, five kharif crops (C,-C,) was
used for experimentation. The treatment details are
as follows: N: Control (No manure), N: 5 t ha™ crop
residue + 50% RDN through FYM, N,: 50% RDN
through '/, Neem cake + '/, Vermicompost + '/,
NADEP compost, N,: 75% RDN through '/, Neem
cake + '/, Vermicompost + '/, NADEP compost, N.:
100% RDN through '/, Neem cake + '/,
Vermicompost + '/, NADEP compost and C :
maize, C,: sweet corn, C: blackgram, C,: greengram
and C,: soybean. The recommended dose of nitro-
gen for maize, sweet corn, blackgram, greengram
and soybean was 120, 90, 20, 20 and 20 kg ha™, re-
spectively.

The recommended dose of nitrogen for maize,
sweet corn, blackgram, greengram and soybean was
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120, 90, 20, 20 and 20 kg ha', respectively. Maize
(PHM-3), sweet corn (Sugar-75), blackgram (PU-1),
greengram (Green Gold) and soybean (JS 335) were
grown with the package of practices for Udaipur
region. Crops were sown after receive first monsoon
rainfall i.e. 25 July and 17 July during both the years
of 2022 and 2023, respectively. The field was al-
lowed for decomposition for 15 days after incorpo-
ration of organic manures as per treatments. The
crop was irrigated using bore well water. One irriga-
tion was given as life-saving irrigation. Frequency of
irrigation was adjusted according to weather condi-
tions and the receipt of rain. Gap filling was also
done to maintain uniform population. Manual
weeding was carried out at the appropriate time.
Thinning was done by leaving only one healthy and
vigorous seedling per hole. Preventive plant protec-
tion measures were taken to protect the crop from
the damage of pest and diseases and silicon also
used for plant protection. The protein content in
grain/seed was calculated by nitrogen content in
grain/seed multiplied with a factor of 6.25 (Angelo
and Mann, 1973). Nitrogen content in grain/seed
was determined by standard methods of analysis of
Nesseler’s reagent colorimetric method (Snell and
Snell, 1949). The data recorded for quality of crops
were requested to statistically analysis by techniques
of analysis of variance for Randomized Block De-
sign as advocated by Fisher (1950).

Results and Discussion

A perusal of data in Table 1 reveals that maximum
protein content of maize (11.29%), sweet corn
(10.53%), blackgram (24.75%), greengram (24.34%)
and soybean (40.25%) was recorded under applica-
tion of 100% RDN through neem cake,
vermicompost, NADEP compost ('/, each) which
was found at par with the application of 75% RDN
through neem cake, vermicompost, NADEP com-
post (*/, each) and both these treatments signifi-
cantly higher over rest of the treatments. Further
data reveals that application of 5 t ha” crop residue
+ 50% RDN through FYM and 50% RDN through
neem cake, vermicompost, NADEP compost (*/ 5
each) significantly increased protein content in grain
of maize by 6.07 and 6.76 per cent, sweet corn by
7.06 and 7.40 per cent, blackgram by 5.99 and 6.93
per cent, greengram by 6.27 and 6.88 per cent and
soybean by 4.36 and 4.57 per cent, respectively over
control.

Table 1. Effect of organic nitrogen management practices on protein content in grain/seed of blackgram

Protein content (%)

Sweet corn Blackgram Greengram Soybean

Maize

2023 Pooled

2022
36.75
38.40

2023 Pooled

2022
21.02

22.40

2023 Pooled
21.73
23.00

2022
21.60

22.93

2023 Pooled

9.17
9.84

2022

2023 Pooled

10.13
10.76

2022
10.03
10.63

36.81

36.88
38.44

21.12

21.23
22.50

21.67
22.97

9.15
9.79

9.13
9.75

10.08
10.69

Control

38.42

22.45

5 tha' crop residue +
50% RDN (FYM)
50% RDN*

38.50
40.13

38.55
40.19

38.44
40.06

2317 2250 2265 2258

23.27
24.51

23.07

9.83
10.43
10.53

0.12

0.36

9.86
10.49
10.57

0.18

0.59

9.79
10.36
10.50

10.76
11.24
11.29
0.10
0.31

10.85
11.34
11.40
0.16
0.51

10.68
11.15
11.19
0.14
0.45

23.93
24.34
0.25
0.75

23.74 2412

24.31

24.45

24.38

75% RDN *

4031 4025

24.75 24.36 40.19

24.81

24.68

100% RDN *

SEm.+

0.38 0.28 0.37 0.34 047 0.49 0.34
0.83 1.11 1.54 1.02

1.25

0.40

0.16
0.51

1.58

1.20

1.29

=0.05)

C.D. (P

*1/,Neem cake + '/, Vermicompost + '/, NADEP compost
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Results of indicated that combined use of neem
cake, vermicompost and NADEP compost im-
proved the nutrient content and uptake by the crops.
According to Yadav et al. (2019), using neem cake,
vermicompost and NADEP compost in combination
significantly improved macronutrient and micronu-
trient intake compared to the control (no manure).
This showed that the addition of neem cake,
vermicompost and NADEP compost had created a
favourable soil microclimate régime.

The increased nitrogen content and uptake by the
grain or seed following the administration of the
aforementioned treatment may have contributed to
the improvement in protein content by increasing
photosynthesis, protoplasm production and protein
synthesis. These results are strongly related to those
of Virkar and Tumbare (2011) in soybean, Patil et al.
(2012) in soybean, Shariff et al. (2017) in greengram,
Patel et al. (2020) in greengram and Sharma et al.
(2022) in sweet corn. Using organic sources is known
to boost microbial activity, improve the physico-
chemical environment of the soil, and increase nutri-
ent availability for plant absorption. Increased pro-
tein content was also observed in the combo treat-
ments (Shekhawat et al., 2018). Previous research on
soybeans by Nagrarae et al. (2018) and maize by
Krishna et al. (2022) supports these findings.

Conclusion

That maize, sweet corn, blackgram, greengram and
soybean reacted best to the combination of neem
cake, vermicompost, and NADEP compost in the
sub humid region of Udaipur. The combination of
organic sources was found to be best for ensuring
batter quality i.e. protein content of organic maize
grain, sweet corn grain, blackgram seed, greengram
seed and soybean seed.
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