Annals of Plant and Soil Research 26(4): 649-655 (2024)
https://doi.org/10.47815/apsr.2024.10412

Influence of terracing and organic manures on the performance of soybean (Glycine
Max |.) in Nagaland

PAARDENSHA IVY CHINIR, MANOJ DUTTA", RESHINARO TZUDIR, JENIO LOTHA* AND T.
GOHAIN?

Department of Soil and Water Conservation, School of Agricultural Sciences, Nagaland University,
Medziphema — 797106, Nagaland, India

Received, September, 2024; Revised accepted, November, 2024

ABSTRACT

An experiment was conducted to investigate the influence of terracing and various organic sources on
the yield and nutrient uptake of soybean during the kharif season of 2021 and 2022, on the experimental farm
of the School of Agricultural Sciences (SAS), Nagaland University. Soybean variety DSB 19 was selected for
the experiment. The experiment was performed in a split plot design (SPD) which was replicated thrice and was
cultivated under two farming conditions i.e., terraced and non-terraced conditions with nine organic sources in
different ratios. A significant increase in the seed and stover yield, as well as nutrient content and uptake, was
recorded from the treatment Ci (Bench terrace), signifying its superior performance over C» (non-terrace).
Among the different organic sources, the yield attributes confirmed that treatment O (Vermicompost @ 5 t ha)
recorded the highest seed and stover yield followed by treatment O3 (FYM @ 10 t hat). Further, the N, P, K and
S content and uptake showed a significant increase in the treatment O;. Thus, it can be concluded that
terracing in conjunction with Vermicompost @ 5 t ha! and FYM @10 t ha resulted in superior soil health

condition, which thereby increased the overall yield and nutrient content of the crop.
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INTRODUCTION

Soil, being a vital life support system,
provides anchorage for roots, retains nutrients
and water, hosts essential microbes for nitrogen
fixation and decomposition, regulates water
dynamics and nutrient cycling, and supports both
human structures and biodiversity. However,
with the escalating population, degradation of
soil health in many cultivated areas has been
manifested through loss of soil organic matter
and depletion of native soil fertility, thus
emerging as a major factor responsible for
stagnation in agricultural production. Hence,
attenuating good quality land resources for crop
production has highlighted the urgency for
continuously enhancing and sustaining the
productivity of the land. Therefore, resource
conservation by innovative means  of
management has become the need of the day.
Terracing, a conservation measure widely
adopted to control soil erosion (Liu et al. 2013),
is a prominent human signature on global
landscapes (Wei et al. 2016) as it improves
agricultural stability. With its ability to decrease
the slope length and gradient by dividing the

hillsides into short gradual parts, it serves
important functions in the conservation of water,
reduction of erosion and flooding, restoration of
degenerated habitats and increasing crop yields
(Chen et al. 2020a). Here, Chen et al. (2020b)
and Qiang et al. (2021) argue that such
challenges can be met by building bench
terraces. However, building level terraces is a
crucial strategy to improve agricultural
development in hilly areas as the topsoil of newly
built terraces tends to be severely disturbed
resulting in low nutrient content and a yield
similar to that of conventional farmland. In such
cases, organic manure application can be seen
improving the soil organic matter, soil properties,
soil quality and crop yield of the newly built
terraces.

Prolonged application of chemical
fertilizers alone leads to the deterioration of soil
productivity and fertility (Saket et al. 2014).
Organic sources of nutrients, according to Aher
et al. (2018) act as a substitution for the nutrient
requirement by the crops; a uniqgue combination
of environmentally sound practices with low
external inputs while contributing to food
availability and quality. Maheshbabu et al. (2008)
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also reported that the combined use of farmyard
manure and vermicompost led to a significant
increase in grain yield compared to their
application alone. Soybean (Glycine max L.), a
well-recognized oil grain legume crop belonging
to the Fabaceae family, has been aptly regarded
as the ‘golden bean’ of the 20™ century because
of its nitrogen-fixing ability through the symbiotic
bacteria called Rhizobia within the nodules of
their root system. Thus, the application of
organic manures in terraced fields for such
legume crops has been seen to directly correlate
with the crop yield and properties of sail.
Keeping these in mind, the present study was
conducted to analyse the influence of terracing
in conjunction to the application of various
organic sources on the growth and yield and
nutrient content and uptake of soybean.

MATERIALS AND METHODS

The experiments were conducted during
the kharif seasons of 2021 and 2022 in the
experimental farm of the School of Agricultural
Sciences (SAS), Medziphema  Campus,
Nagaland University. Lying in the humid sub-
tropical zone, the climate of the study area was
characterized by high humidity and moderate
temperature with medium to high annual rainfall.
The soil was found to be well-drained and sandy
loam in texture. The field experiment was
arranged in a split plot design (SPD) with
eighteen treatments and three replications i.e.,
Factor | - Farming conditions, which includes C;
- Bench terrace and C; - Non-terrace and Factor
Il — Organic sources which includes O;— Control,
O.-FYM @ 5tha?, Os- FYM @ 10t ha?, O4 -
Poultry manure @ 2.5t hal, Os - Poultry manure
@ 5t hal, Os - Vermicompost @ 2.5t ha?, O; -
Vermicompost @ 5 t ha, Og - Enriched compost
@ 2.5t ha?, Og - Enriched compost @ 5t ha™.

The organic manures which include FYM,
poultry manure, vermicompost and enriched
compost were mixed separately and applied as
per the allocation of treatments in plots 15 days
before sowing. The recommended dose of
NPKS was 20 kg N, 80 kg P-0Os, 40 K;O and 40
kg S ha?! for soybean. Prior to sowing, the
soybean seed (DSB 19) was treated with
fungicide Bavistin @ 2 g L*! of water and
Rhizobium japonicum @ 20 g kg* seed which
was later dried in the shade for an hour.

Following observations viz., seed yield
(kg ha), stover yield (kg ha?), nutrient (NPKS)
content (%) and uptake (kg ha) were recorded.
The seed and stover yield were obtained from
the harvested soybean pods and plants. The
nitrogen content was estimated by the modified
Kjeldhal method as described by Black (1965),
phosphorus content by the Vanado-molybdate-
phosphoric acid method as outlined by Jackson
(1973), potassium content by the flame
photometer as described by Chapman and Pratt
(1961) and sulphur content by the turbidimetric
method as outlined by Chesnin and Yien (1951).
Macronutrient uptake was calculated by
multiplying the nutrient concentration of soybean
(seed) with their respective vyield. These
collected data were further subjected to
statistical analysis using Gomez and Gomez
(1984). The analysis of variance (ANOVA) and
critical difference at a 5 % of significance were
calculated.

RESULTS AND DISCUSSION
Seed Yield

The soybean seed vyield increased
significantly during both years because of
terracing (Table 1). This increase might be due
to the cumulative effect of soil moisture which
ultimately helps improve the nutrient-supplying
capacity of soil and use efficiency. In those two
years of experimentation, treatment C, (Bench
terrace) was significantly higher compared to
treatment C, (Non-terrace), by 13.33 and
18.45%, respectively. Horbe et al. (2021) further
demonstrated terraces' efficiency in reducing
water deficits and enhancing productivity due to
their associated presence with higher water
availability, soybean and corn terraces-controlled
runoff and higher crop yield. Similar results were
reported by Deng et al. (2021) and Alam et al.
(2024). Adding different organic manures
resulted in a significant increase in the seed
yield. The seed yield was observed to range
from 937.46 to 2086.68 kg ha'! in 2021 and
964.60 to 2278.24 kg ha in 2022. In both years,
treatment O; (Vermicompost @ 5 t ha') was
observed to increase the seed yield significantly
over the rest of the treatments. This was
followed by treatment Oz (FYM @ 10 t ha?),
whereby an increase in grain yield of 112.26 and
126.19%, respectively, over control and 16.67
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and 21.67 over treatment Og (Enriched compost
@ 2.5t ha') was observed. The improved crop
performance under the application of organic
manures might be due to the cumulative effects
on soil available nutrients, enhanced organic

carbon, higher microbial population, increased
enzyme activities and the residual effect (Aher et
al. 2018). Similar findings were reported by
Keerthana et al. (2024) and Lestari et al. (2024).

Table 1: Effect of terracing and organic manures on the yield of soybean

Seed yield (kg hat)

Stover yield (kg ha)

Treatment

2021 | 2022 2021 | 2022
C1: Bench terrace 1875.73 2048.19 2828.83 2966.88
Cz : Non-terrace 1655.11 1729.10 2673.12 2763.07
SEm+ 1.89 5.25 2.92 7.95
CD (P=0.05) 11.50 31.95 17.76 48.39
O: : Control 937.46 964.60 1464.23 1472.43
02:FYM @ 5t hat 1809.19 1922.14 2851.90 2956.95
Os:FYM @ 10t ha 1989.81 2181.80 3006.86 3218.47
Os:PM @ 2.5t ha 1737.78 1888.40 2804.43 2964.17
Os:PM @ 5t ha' 1912.20 2015.02 2991.47 3085.04
Os:VC @ 2.5t hat 1854.76 2003.76 2844.54 2978.10
O7:VC @ 5that 2086.68 2278.24 3086.47 3255.55
Os:EC @ 2.5t ha? 1705.50 1793.15 2769.00 2857.66
Ov:EC @ 5thatl 1855.39 1950.71 2939.85 2996.41
SEm+ 3.08 11.95 13.25 19.33
CD (P=0.05) 8.86 34.42 38.16 55.70

PM: Poultry manure; VC: Vermicompost; EC: Enriched compost

Stover yield

From the present study (Table 1), it was
observed that the stover yield of the soybean
crop increased significantly during both years
due to terracing. In those two years of
experimentation, treatment C; (Bench terrace)
was recorded with a significantly higher stover
yield of 2828.88 and 2966.88 kg ha' which is
5.83 and 7.38% higher over C;, (Non-terrace).
This might be due to the ability of terracing in
increasing the soil moisture content during
critical growth stage of soybean which effectively
enhances crop endurance to droughts and
increases the availability of nutrients, thereby
consequently increasing crop yield (Deng et al.,
2021). The study further showed that the
incorporation of different organic manures
significantly increases the stover yield. The
stover yield ranged from 1464.23 to 3086.47 kg
ha! in 2021 and 1472.43 to 3255.55 kg ha? in
2022. In 2021, treatment O; (Vermicompost @ 5
t ha') was observed to be superiorly significant
over the rest of the treatments. This was
followed by treatment Oz (FYM @ 10 t ha?)
whereby an increase in a stover yield of

105.35% over control and 8.59 and 21.67% over
treatment Og (Enriched compost @ 2.5 t ha?)
was observed. The increase in stover yield with
the higher application of organic sources of
nutrients was due to higher uptake and
metabolism leading to an additional and easy
availability of nutrients. Correspondingly, in
2022, treatment O; was recorded maximum and
was found to be significantly at par with
treatment Os. An increase in a stover yield of
121.10 and 118.58% over control and 13.92 and
12.63% over treatment Og was observed. A
reduction in the stover yield of 13.92and 10.10%
was observed in treatment Og and O over Os.
Similar findings were put up by Mohan et al.
(2023), Verma et al. (2023) and Chen et al.
(2024), whereby they highlighted the
effectiveness of terracing in conjunction with the
application of organic manures in enhancing
agricultural productivity and sustainability as
terracing provide favourable physical conditions
for proper plant establishment and organic
manures brings about an improvement in the soil
nutrients and water use at early growth stages to
soybean crops thereby contributing to higher
seed yield and consequently stover yield.
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Table 2: Effect of terracing and organic manures on nutrient content of soybean seed

N content (%)

P content (%)

K content (%) S content (%)

Treatment 2021 | 2022 | 2021 | 2022 2021 | 2022 | 2021 | 2022
C:: Bench terrace 6.14 6.17 0.45 0.47 1.47 1.48 0.25 0.27
C2: Non-terrace 6.03 6.08 0.44 0.45 1.44 1.45 0.24 0.25
SEm:+ 0.005 0006 0001 0001  0.001 0.001 0001  0.001
CD (P=0.05) 0033 0034 0.009 0004 0006 0.005 0005  0.006
Ox : Control 504 507 0.35 0.36 1.27 127  0.19 0.19
0:2:FYM @ 5 t ha! 615  6.19 0.46 0.48 1.47 148 024 0.26
Os:FYM @ 10t hat 630  6.36 0.48 0.49 1.50 151 027 0.29
04:PM @ 2.5t ha 613  6.15 0.43 0.44 1.46 146 023 0.24
Os:PM @ 5 t hat 6.28  6.32 0.46 0.48 1.48 149  0.26 0.26
Os:VC @ 2.5 t ha! 6.16  6.20 0.47 0.48 1.47 149 026 0.27
O7:VC @ 5 that 6.32  6.38 0.49 0.51 1.52 154  0.28 0.31
Os:EC @ 2.5 tha! 611  6.15 0.42 0.44 1.45 146  0.24 0.25
Os:EC @ 5 that 6.26  6.32 0.44 0.46 1.48 148 024 0.26
SEmt 0.016 0012 0002 0004  0.002 0.001 0.002  0.003
CD (P=0.05) 0.046 0.035 0.006 0012  0.005 0.004 0.06  0.008

PM: Poultry manure; VC: Vermicompost; EC: Enriched compost

Nutrient content

As per inquisition on the two years data
(Table 2), terracing was found to significantly
influence the nutrient content of soybean seed
due to its ability to increase the moisture by
avoiding water loss and effectively enhancing
the crop’s endurance to droughts which
consequently increases the crop vyield and
simultaneously higher nutrient content (Deng et
al., 2021). The N, P, K and S content of soybean
seed was recorded as significantly maximum
under treatment Ci (Bench terrace) with values
of 6.14 and 6.17, 0.45 and 0.47, 1.47 and 1.48
and, 0.25 and 0.27%, respectively, with
treatment C, (Non-terrace) recorded as
significantly minimum with values of 6.03 and
6.08, 0.44 and 0.45, 1.44 and 1.45, and 0.24 and
0.25%, during both the years of study. The
above results corroborate with those of Guzzetti
et al. (2020) and Chen et al. (2021) who stated
that conservation practice in the form of bench
terrace results in minimal stress which thereby
enhances the supply of nutrients and increases
the nutrient content in both seed and stover for
their effective uptake. Further, the application of
organic  sources, particularly FYM and
vermicompost  significantly  influenced the
nutrient content during the study period. The N,
P, K and S content was observed to increase
from 21.23 to 25.40, 20.00 to 40.00, 14.17 to
19.69 and 21.05 to 47.37% in 2021 and 21.30 to
25.84, 22.22 to 41.66, 14.96 to 21.26 and 26.32
to 63.16% in 2022 over control. In the year 2021,

the N content was recorded maximum from
treatment O; (Vermicompost @ 5 t ha?) with a
value of 6.32% and was found to be significantly
at par with treatments O3z (FYM @ 10 t ha') and
Os (Poultry manure @5 t hal). In the case of P,
K and S content, treatment O; was found to be
significantly highest with recorded values of
0.49, 11.52 and 0.28%, respectively. Meanwhile,
the significantly lowest N, P, K and S content
was recorded from treatment O; (Control) with
values of 5.04, 0.35, 1.27 and 0.19%,
respectively. However, in the year 2022,
treatment O; was recorded with the highest N
content of 6.38% and was found to be
statistically at par with treatment Os.
Corresponding to the initial year, the significantly
highest P, K and S content was recorded from
treatment O; with noted values of 0.51, 1.54 and
0.31%. Gangwar et al. (2023) reported a
significantly higher concentration of N, P and K
by seed with the use of vermicompost due to the
ability of the vermicompost to accelerate the
availability of nutrients in the soil, through a
faster overhaul of organic matter and the
availability of growth hormones that accelerate
plant growth besides fulvic acid and humic acid
contained in organics which bind toxic
substances in the soil. Also, proper
establishment of roots, higher absorption of
mineral nutrients from the solil, transport of more
nutrients to seeds, vigorous plant growth and
higher yields under proper availability of
nutrients results in higher content of sulphur in
seed and stover (Narendra et al. 2023).
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Table 3: Effect of terracing and organic manures on nutrient uptake of soybean seed

Nfluence of organic manures on soybean in Nagaland

N uptake (kg ha'l)

P uptake (kg hat)

K uptake (kg hat)

S uptake (kg hat)

Treatment 2021 | 2022 2021 | 2022 2021 | 2022 | 2021 | 2022
C1: Bench terrace 11656  128.07 863 9.83 2775 3057 479 561
C» : Non-terrace 10071 106.15  7.32 7.85 2407 2533 401 441
SEmz 0.06 0.37 0.02 0.04 0.04 009 002 003
CD (P=0.05) 0.37 2.25 0.10 0.24 0.24 058 011  0.16
01 : Control 4729  48.88 3.27 3.46 1190 1228 176  1.87
02:FYM @ 5 t ha! 111.33 11899  8.40 9.20 2655  28.39 434  4.92
Os: FYM @ 10 t ha! 12556 13896  9.55 1066  29.78  33.04 536  6.37
Os4:PM @ 2.5t ha'l 106.48 11623  7.48 8.42 2531  27.67 402 457
Os:PM @ 5t ha't 12009 127.47 873 9.60 28.38  30.10 494 536
Os: VC @ 2.5 t hat 114.35 12437 868 9.63 2733 2978 476 535
07:VC @5 tha 131.99 14558 1031 1176 3179 3510 587  7.16
Os: EC @ 2.5 t hat 10431 11025 7.7 7.91 2471 2618 402  4.42
Os:EC @ 5t hat 116.29 12328  8.17 8.91 2742 2899 452 509
SEmz 0.37 0.80 0.05 0.11 0.06 018 004  0.06
CD (P=0.05) 1.07 2.30 0.13 0.31 0.17 052 013 0.6

PM: Poultry manure; VC: Vermicompost; EC: Enriched compost

Nutrient uptake

Based on the two-year experimental data
(Table 3), the nutrient uptake of soybean seed
was seen to be significantly influenced by
terracing. In 2021, the N, P, K and S uptake by
soybean seed was recorded as significantly
highest under treatment C, (Bench terrace) with
values of 116.56, 8.63, 27.75 and 4.79 kg ha?,
respectively, while the significantly lowest was
recorded under treatment C, (Non-terrace) with
values of 100.71, 7.32, 24.07% and 4.01 kg ha?,
respectively. The N, P, K and S uptake in
terraced plots were 15.73, 17.90, 15.29 and
19.45% higher over non terraced plots. This
might be attributed to better availability and
distribution of plant nutrients required for proper
growth of soybean because of relatively better
soil moisture regimes and slower organic matter
decomposition under conservation practices,
thus directly influencing the uptake of higher
nutrients in conservation practices over non-
conservation practices. These results agreed
with the findings of Deng et al. (2021) and
Khumbar et al. (2021). The study also showed
that the application of organic sources results in
an appreciable increase in nutrient uptake,
noting significant variations within the treatments
during both the years of study. In 2021,
applications of various organic manures in
different treatments (O to Og) caused an
increase of 120.57 to 179.11, 119.27 to 215.29,
107.65 to 167.14 and 128.41 and 233.52% of N,
P, K and S uptake by soybean seed over control,

respectively (Table 3). Further, treatment O-
(Vermicompost @ 5 t hal) significantly
increased the N, P, K and S uptake in soybean
seed, thus noting to be superiorly higher with
recorded values of 131.99, 10.31, 31.79 and
5.87 kg ha?' over the rest of the treatments.
Meanwhile, treatment O; (Control) was found to
be significantly lowest in uptake of N, P, Kand S
with recorded values of 47.29, 3.27, 11.90 and
1.76 kg hal. In 2022, the N, P, K and S uptake
of soybean seed was observed to increase from
125.55 to 197.83, 128.61 to 239.88, 113.19 to
185.83 and 136.36 to 282.89% over control.
Similar to the initial year, treatment O; was
observed as significantly highest for the N, P, K
and S uptake of soybean seed, with recorded
values of 145.58, 11.76, 35.10 and 7.16 kg ha™.
This was followed by treatment Os. Meanwhile,
treatment O; was seen as significantly lowest for
all the nutrient uptake with recorded values of
48.88, 3.46, 12.28 and 1.87 kg ha, respectively.
The extent of crop removal of N, P, Kand S was
the highest in treatments receiving
vermicompost and FYM than other treatments
due to the higher availability of available
nutrients in adequate quantity throughout the
crop growth period (Aher et al. 2019). Singh and
Lakhan (2022) also recorded higher uptake of
nutrients with application of vermicompost.

CONCLUSION

Based on the results of the above
investigation, terracing was seen to influence the
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overall yield attributes of the soybean crops
more than non-terraced plots. In addition, the
application of organic manures, especially
vermicompost and FYM was observed to
influence and increase the growth performance
equally and, thereby the crop vyield. Higher
nutrient content and uptake were also obtained
in treatments with vermicompost and FYM.
Thus, with sustainable agricultural practices

REFERENCES

Aher, S.B., B.L. Lakaria, A.B. Singh, K. Swami
and D.S. Yashona. (2018) Nutritional
quality of soybean and wheat under
organic, biodynamic and conventional
agriculture in semi-arid tropical conditions
of central India. Indian Journal of
Agricultural Biochemistry 31: 128-136.
S.B., Lakaria, B.L., Singh, A.B.,,
Kaleshananda, S., Ramana, S., Ramesh,
K., Thakur, J. K., Rajput, P.S. and
Yashona, D.S. (2019) Effect of organic
sources of nutrients on performance of
soybean (Glycine max). Indian Journal of
Agricultural Sciences 89 (11): 1787-
1791.

Alam, Md.J., Islam, M.S., Mondol, A.T.M. A. |.,

Naser, H.M., Salahin, N., Alam, Md.K.,

Islam, Md.M., Akter, S. and Alam, Z.

(2024) Cropping system-based fertilizer

strategies for crop productivity and soil

health under minimum tillage in grey
terrace soil. Heliyon 10. E24106.

C.A. (1965) Methods of Soil Analysis.

American Society of Agronomy, Inc,

Publisher, Madison, Wisconsin, USA pp.

171-175.

Chapman, D.H. and Pratt, P.F. (1961) Methods
of analysis of soils, plants and water.
University of California, Riverside,
Division of Agriculture Science pp. 309.

Chen, D., Wei, W. and Chen, L. (2021) Effects of
terracing on soil properties in three key
mountainous regions of China.
Geography and Sustainability 2: 195-206.

Chen, D., Wei, W. and Chen, L.D. (2020a) How
can terracing impact on soil moisture

Aher,

Black,

variation in China? A meta-analysis.
Agricultural Water Management 227:
105849.

Chen, D., Wei, W., Daryanto, S. and Tarolli, P.
(2020b) Does terracing enhance soll

being the need of the hour, it can be concluded
that integration of conservation practices in the
form of terracing (bench terrace) along with the
application of Vermicompost @ 5t ha* and FYM
@ 10 t ha? resulted in improved soil fertility,
which thereby enhanced the overall growth, yield
and an increase in the nutrient content and
uptake of the soybean crop.

organic carbon sequestration. A national-
scale data analysis in China. Science of
Total Environment 721: 137751.

Chen, Le., Wei, W., Tong, B., Liu, Y., Liu, Z.,
Chen, S. and Chen, D. (2024) Long-term
terrace change and ecosystem service
response in an inland mountain province
of China. CATENA 234: 107586.

Chesnin, L. and Yien, C.H. (1951) Turbidimetric
Determination of Available Sulphur.
Proceedings of Soil Science Society of
America 15: 149-151.

Deng, C., Zhang, G., Liu, Y., Nie, X., Li, Z., Liu,
J. and Zhu, D. (2021) Advantages and
disadvantages of terracing: A
comprehensive review. International Soil
and Water Conservation Research 9 (3):
344-359.

Gangwar, S., Patidar, D., Shrivastva, P., Bhagat,
C. and Alawe, K. (2023) Effect of
Integrated Nutrient Management on
growth, yield and chemical properties of
soybean (Glycine max). Plant Archives
23 (1): 376-380.

Gomez, K.A. and A.A. Gomez. (1984) Statistical
Procedures for Agricultural Research. 2"
Edn., John Wiley and Sons International
Science Publication, New York pp. 680.

Guzzetti, L., Fiorini, A., Panzeri, D., Tommasi,
N., Grassi, F., Taskin, E., Misci, C.,
Puglisi, E., Tabaglio, V., Galimberti, A.
and Labra, M. (2020) Sustainability
prespectives of Vigna unguiculata L.
Walp. Cultivation under no tillage and
water stress conditions. Plants 9 (1): 48.

Horbe, T., Minella, J.P.G., Schneider, F.J.A.,
Londero, A.L., Gubiani, P.l., Merten, G.H.
and Schlesner, A. (2021) Managing
runoff in rainfed agriculture under no-till
system: potential for improving crop



655 Nfluence of organic manures on soybean in Nagaland

production. Revista Brasileira de Ciéncia
do Solo 45.

Jackson, M.L. (1973). Soil Chemical Analysis,
Prentice Hall of India Private Limited,
New Delhi.

Keerthana, D., Kumar, P. and Mehera,
B. (2024) Effect of Vermicompost and
Molybdenum on Growth and Yield of
Groundnut  (Arachis hypogaeal L.).
Journal of Advances in Biology &
Biotechnology 27 (5): 948-953.

Kumbhar, C.S., Kharche, V.K., Jadhao, S.D.,
Konde, N.M. and Bhoyar, S.M. (2021)

Impact of conservation agricultural
management practices on yield, nutrient
content and nutrient uptake under

Soybean + Pigeon pea — Chickpea
cropping system in swell shrink soils. The
Pharma Innovation Journal 10 (11): 681-
685.

Lestari, P.G., Sinaga, A.O.Y., Marpaung, D.S.S.,
Nurhayu, W. and Oktaviani, I. (2024)
Application of organic fertilizer for
improving soybean production under
acidic stress. Qil Crop Science 9 (1): 46-

52.
Liu, C.A,, Li, F.R., Zhou, L.M., Zhang, R.H., Yu-
Jia, Lin, S.L., Wang, L.J., Siddique,

K.H.M. and Li, F.M. (2013) Effect of
organic manure and fertilizer on soll
water and crop yields in newly-build
terraces with loess soils in a semi-arid
environment. Agricultural Water
Management 117: 123-132.
Maheshbabu, H.M., R. Hunje, N.K.B. Patil and
H.B. Babalad. (2008) Effect of organic
manures on plant growth, seed yield and
guality of soybean. Karnataka Journal of
Agricultural Sciences 21: 219-221.
Mohan, M., Aroulmoji, V., Vigneshwaran, C.,
Manohar, M., Ganesh, P. and
Vijaylakshmi, G. S. (2023) Field
Application Study using Vermicompost,

Rhizobium and Farm Yard Manure as
Soil Supplements to Enhance Growth,
Yield and Quality of Glycine max.

International Journal of Advanced
Science and Engineering 10 (1): 3186-
3196.

Narendra, Kumar, M., Kumar, A. and Manjeet.
(2023) Effects of Organic Manures and
Bio-Fertilizers on  Soil  Properties,
Productivity and Nutrients Uptake of
Indian Mustard. International Journal of
Environment and Climate Change 13 (9):
1246-1251.

Qiang, M.M., Gao, J.E. and Han, J.Q. (2021)

Conversion of slope cropland to terrace

influences soil organic carbon and

nitrogen stocks on the Chinese Loess

Plateau. Polish Journal of Environmental

Studies 30: 315-325

S., Singh, S.B., Namdeo, K.N. and

Parihar, S.S. (2014) Effect of organic and

inorganic fertilizers on vyield, quality and

nutrients uptake of lentil. Annals of Plant

and Soil Research 16 (3): 238-241.

Singh, S. and Lakhan, R. (2022) Productivity,
nutrient uptake and quality of lentil (Lens
culinaris) and soil fertility as influenced by
organic manures and fertilizers. Annals of
Plant and Soil Research 24 (1): 16-22.

Verma, G., Dhaka, A.K., Singh, B., Prakash, R.
and Shabnam. (2023) Influence of tillage
and residue-management practices and
organic nutrition on performance of

Saket,

soybean (Glycine max) under
conservation agriculture in  semiarid
ecology of India. Indian Journal of

Agronomy 68 (1): 48-53.

Wei, W., Chen, D., Wang, L.X., Daryanto, S.,
Chen, L.D., Yu, Y., Lu, Y.L., Sun, G. and
Feng. T.J. (2016) Global synthesis of the
classifications, distributions, benefits and
issues of terracing. Earth-Science
Reviews 159: 388-403.



