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ABSTRACT

Organic source of nutrient has effect on soil physico-chemical properties, growth and yield of
cabbage. To determine the effect of organic source of nutrients on soil physio-chemical properties,
growth and yield of cabbage (Brassica oleracea var. capitata). Field experiment was conducted on
acidic sandy loam soil of Horticulture farm at Agriculture and Forestry University (AFU), Rampur,
Chitwan, from 5™ December 2020 to 26™ March 2021.The experiment was laid out in Randomized
Complete Block Design with three replications. Special NPK granules, Carbon based,
Vermicompost, Obifert, Neem seed cake, Poultry manure, Farm Yard Manure (FYM), Mustard oll
seed cake and Goat manure were used as treatments along with control. Application of poultry
manure significantly increased plant height (22.33 cm) with least number of unfolded leaves (7.33),
highest head diameter (106.40 cm) and head yield (45.51 t/ha) of cabbage. Bulk density was not
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statistically significantly influenced by the application of organic source of nutrients. Significantly
higher available Phosphorous content in soil was found with the application of mustard oil seed
cake (118.58 kg/ha) and available Potassium content was higher with the application of Goat
manure (206.69 kg/ha). Nitrogen content of cabbage head (3.25%) and cabbage root (1.43%) was
significantly higher with the application of Poultry manure. Mustard oil seed cake obtained highest
Nitrogen harvest index (94.46%) and Nitrogen recovery percentage (66.47%). The vyield efficiency
(228.13kg head/kg N) was highest with the application of poultry manure. To attain highest yield of
cabbage with higher Nutrient use efficiency and enhanced physico-chemical properties of soil,
application of Poultry manure might be optimum for acidic sandy loam soil of Chitwan.

Keywords: Cabbage; organic source of nutrients; physico-chemical properties; poultry manure.

1. INTRODUCTION

Cabbage (Brassica oleracea var. capitata L.), a
cool season leafy vegetable, is cultivated in
28,530 ha with the production of 469,726 Mt in
Nepal in the year 2021. In Chitwan, it is
cultivated in 340 ha, with the total production of
4760 Mt in 2021 [1]. In the pursuit of food
production and economic growth, wide amount of
chemical fertilizers is being applied to the crops
worldwide resulting in productivity deterioration
and serious physico-chemical degradation of soil
[2]. Those fertilizers which are derived from
animal or plant matter are organic source of
nutrients and soil physico-chemical conditions
can be modified through their application due to
balance of nutrient level and organic matter [3].

Organic manures enhances phosphorous
availability in soil, soil organic carbon, nitrogen
use efficiency, efficient nutrient cycling, reduces
pH of alkaline soils and reduces bulk density [4].
Soil porosity, soil moisture contents and water
holding capacity is enhanced and soil
compaction and bulk density is reduced through
the addition of organic fertilizers [5]. Organic
matter added through organic source of nutrients
benefits soil quality through their humified
fractions [5] as it is the most stable organic
carbon reservoir in the soil that stabilizes soil
structure [6].

Continuous use of synthetic fertilizers has led to
nutrient imbalances, increased soil acidity,
degradation in soil properties and organic matter
loss [7]. To attain self-sufficiency in vegetable
production, intensive use of chemical fertilizers
has led to the declination of soil organic matter,
deteriorating soil health, underground water
depletion and residue remains in food products
causing hazards to human and animal health.
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About 27-75% of soil organic carbon has been
depleted in most soils of the world through
intensive agricultural practices [8].

Soil organic matter level and soil microbial
activities could be enhanced by use of organic
amendments which is vital for nutrient turnover
and long term productivity of soil [9]. Being
cheap, there are various advantages of using

organic source of nutrients leading to
improvement of soil structure and texture,
aeration thus increased soil water retention

abilities and stimulates healthy root development
[10]. Use of organic source of nutrients could be
one of the viable approaches to meet the
growing concerns about the food safety and
guality, rejuvenation of declining soil health and
organic matter and an alternative solution to the
farmers to reduce their dependence on chemical
fertilizers. Under this context the experiment was
conducted to evaluate the different organic
source of nutrients.

2. MATERIALS AND METHODS

The research was conducted in the Horticulture
farm of Agriculture and Forestry University,
Rampur, Chitwan during 5" December 2020 to
26" March 2021. The area is situated in central
Terai of Nepal in Bagmati Province. The
experimental site is situated at 27° 37" North
latitude and 84° 25 east longitudes with an
elevation of 256 m above sea level. Composite
soil sample was taken and analyzed to determine
the initial physico-chemical property as
mentioned in Table 1. Final soil sample after the
harvest of cabbage was taken from each plot at
the depth of 15 cm and analyzed separately.
Nitrogen content of cabbage shoot and root was
analyzed using Micro Kjeldhal Distillation unit
[11].
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Table 1. Physico-chemical properties of the soil of the experimental site at Rampur, Chitwan,

2020/21
S.N. Properties Average content  Rating Methods and references
1. Physical properties
a. Texture
Sand (%) 65.20 Sandy loam Hydrometer [11].
Silt (%) 24.00
Clay (%) 10.80 Core Sampler [12].
b. Bulk density 1.25g/cm?®
2. Chemical properties
Soil pH 5.57 Acidic Beckman Glass Electrode
pH meter [13].
Soil organic matter (%) 1.62 Low Walkely and Black
[11].
Total nitrogen (%) 0.08 Low Micro Kjeldhal Distillation
[14].
Available phosphorus 50 Medium Modified Olsen’s method
(kg ha™) [15].
Available potassium 105 Medium Ammonium acetate method
(kg ha™) [16].

Source: Department of Agriculture, Hariharbhawan and Soil Science Laboratory of AFU. Rating based on [17]

Table 2. Nutrient content, pH and moisture percentage and amount of organic manures used

S.N. Manures Nutrient content Moisture pH Amount
percentage (t/ha)
N(%) P,0s5(%) K,0(%)
1 Special NPK 3.04 111 1.01 11.7 67 0
Granules
2 Carbon based 153 1.67 1.19 41 53 5.14
3 Vermicompost 203 7.73 2.03 54.7 71 129
4 Obifert 1.83 6.42 5.13 354 8.2 10.67
5 Neem seed cake 1.68 0.71 2.96 32.6 6.3 10.36
6 Poultry manure 3.82 3.30 3.68 26.3 8.9 11.05
7 Farm Yard Manure 216 2.18 2.44 79.9 85 463
8 Mustard oil seed cake 4.59 3.24 2.05 11.7 5.3 11.66
9 Goat manure 1.04 141 2.08 40.7 8.7 341

The experiment was laid out in Randomized
Complete Block Design (RCBD) consisting of 10
treatments viz. Ti: control, T, special NPK
granules, Ts: Carbon based, T,: Vermicompost,
Ts: Obifert, Ts: Neem Seed cake, T;: Poultry
manure, Tg: Farm Yard Manure, T4: Mustard oil
seed cake, T Goat manure with 3
replications.Special NPK granules is organic
manure prepared by mixing of sugarcane
bagasse, mustard oil seed cake, lime, water
hyacinth and bone meal by using effective
microorganisms as a decomposer. Carbon based
is organic manure prepared by mixing oil seed
cakes, lime, ash, water hyacinth and bone meal

and effective micro-organism is used for
decomposition. Obifert is organic manure
prepared by windrow-aerobic composting

method. Temperature in composting process is

raised upto 70°C without using any chemicals
until certain specified days and temperature is
declined upto 20°C at final stage of compost
harvest. Materials used in obifert preparation are
poultry manure, cow dung, biochar, forest based
valuable product. Individual plot size was 2m in
length and 2m in width with total experimental
area 196m°. NT-766, F1 hybrid, late season
variety of cabbage was sown and transplanted at
30 DAS. Plant were spaced at 40 cm in between
rows and 40 cm in between plants. Each plot
consisted of 5 rows with 5 plants in each row.
Nutrient dose of organic source was calculated
according to recommended dose of nutrient that
is 140:50:80 N, P,Os, K,O kg ha™' [18]. The
central five plants were tagged for data
collection. The morphological characteristics of
the 5 tagged plants were recorded at every 20
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days interval starting form 20 days after
transplanting till harvesting and their mean was
calculated.

2.1 Nitrogen Use Efficiency Parameters

Following parameters were taken as a measure
of Nitrogen use efficiency [19].

. . Nitrogen uptake by cabbage head
Nitrogen harvest index (%) = ———eon UPTaxe 2y 20738 x 100
Total Nitrogen uptake
Nitrogen Fertilizer recovery efficiency (%) =
Total Nitrogen uptake in fertilized plot—Total Nitrogen uptake in control plot % 100
Total Nitrogen applied
Yield efficiency (%) =

Cabbage yield in fertilized plot(%)—Cabbage yield in unfertilized plot (%)

Total Nitrogen applied

All the data were taken wusing standard
techniques. ANOVA was done and significant
data were subjected to DMRT for mean
comparison [20].

3. RESULTS AND DISCUSSION
3.1 Number of Unfolded Leaves

More number of unfolded leaves resulted less
formation of cabbage head in control and it might
be due to less availability of plant nutrient. Less
number of unfolded leaves with Poultry manure
is mainly attributed to timely supply of plant
nutrient, resulting proper plant growth and timely
wrapping of leaves [21]. Similar result was
reported by by Shahariar et al. [22].

3.2 Plant Height

At 20 DAT vermicompost and obifert
obtained tallest plant height of cabbage
which might be due to plant growth associated
with  humus content excreted by earthworm
that contains humic acid [23]. Tea like structure
of vermicompost might have improved the
soil porosity, water holding capacity and
structure of the soil and enhanced availability of
the plant growth promoting substances thus
increasing plant height of the cabbage [24].
Increase in plant height might be due to
improvement in the availability of some
minerals in soil, rapid mineralization of organic
Nitrogen and availability to the crop according
to crop needs with application of poultry
manure.

3.3 Canopy Width

Highest canopy width at earlier days of cabbage
growth i.e. 20 DAT might be due to prevailing
auxins, cytokinins and gibberellin, humic acid
excreted by the earthworm along with
enhancement of water holding capacity and
structure of soil with application of vermicompost.
Balanced nutrient composition in the Poultry
manure might have led to highest canopy width
of cabbage [25]. Mustard oil seed cake obtained
highest canopy width at harvest which might be
associated to high initial Nitrogen content of
manure.

Table 3. Number of unfolded leaves per plant of cabbage as influenced by organic source of
nutrients at Rampur, Chitwan, 2020/21

Treatments Number of unfolded leaves

20 DAT 40 DAT 60 DAT At harvest
Control 7.20 10.93 10.37% 9.10°
Special NPK granules 7.67 10.87 8.67° 7.93%
Carbon based 7.00 10.60 9.47% 8.23%
Vermicompost 7.60 10.87 9.00* 8.37%
Obifert 8.00 10.60 8.67¢ 7.73%
Neem seed cake 6.73 10.93 10.20% 8.80%
Poultry manure 7.67 10.67 8.53¢ 7.33¢
Farm yard manure 7.17 10.47 9.93%¢ 8.67*°
Mustard oil seed cake 6.33 10.07 9.47%° 8.60%°
Goat manure 7.93 10.27 9,27 8.20%"
Sem () 0.05 0.05 0.03 0.03
LSD (0.05) Ns Ns 0.88 0.88
CV, % 11.86 7.98 8.88 6.16
Grand mean 7.33 10.63 9.36 8.41

Note: DAT, days after transplanting; ns, non-significant; Mean separated by DMRT and columns represented with
the same letter(s) are non-significant at 5% level of significance
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Table 4. Plant height of cabbage as influenced by organic source of nutrients at Rampur,
Chitwan, 2020/21

Treatments Plant height (cm)

20 DAT 40 DAT 60 DAT At harvest
Control 5.66° 9.31 20.63 16.10°
Special NPK granules 7.45% 12.01 20.93 18.23"
Carbon based 6.45%° 10.90 20.40 16.67°
Vermicompost 7.77° 11.47 21.33 18.40%°
Obifert 7.77% 12.13 21.41 20.13%°
Neem seed cake 5.75° 9.41 20.80 16.93°
Poultry manure 6.90*° 12.61 22.21 22.33%
Farm yard manure 5.99" 9.97 20.80 19.67*
Mustard oil seed cake 6.41%° 10.79 21.80 19.53%°
Goat manure 7.29%° 12.71 22.07 22.07%
Sem(z) 0.05 0.08 0.07 0.12
LSD (0.05) 1.49 ns ns 3.57
CV, % 12.91 12.83 5.90 10.94
Grand mean 6.74 11.13 21.17 19.01

Table 5. Canopy width of cabbage as influenced by organic source of nutrients at Rampur,
Chitwan, 2020/21

Treatments Canopy width (cm)

20 DAT 40 DAT 60 DAT At harvest
Control 16.40° 33.88° 43.23° 40.70°
Special NPK granules 21.56% 39.62%°  49.70% 45.53%°
Carbon based 18.67%" 36.38%°  43.77° 41.17°
Vermicompost 22.13% 37.94"%  46.83" 43.23"
Obifert 22.17% 41.63% 49.90% 45.43%°
Neem seed cake 18.25" 34.96% 49.54% 42.81"
Poultry manure 20.62%° 43.21° 51.77° 47.93%
Farm yard manure 18.86%°* 35.62%°  46.23" 44.37%°
Mustard oil seed cake 16.95% 37.08"  49.97% 49.40%
Goat manure 20.54%° 39.21%°  48.53% 46.21%°
Sem(+) 0.11 0.15 0.14 0.16
LSD (0.05) 3.32 4.34 4.07 4.87
CV, % 9.86 6.66 4.95 6.36
Grand mean 19.62 37.95 47.95 44.68

Note: DAT, days after transplanting; Mean separated by DMRT and columns represented with the same letter(s)
are non-significant at 5% level of significance

Table 6. Head height, head diameter, yield of cabbage as influenced by organic source of
nutrients at Rampur, Chitwan, 2020/21

Treatment Head height (cm) Head diameter (cm) Yield (t/ha)
Control 10.23° 91.45° 13.58°
Special NPK granules 13.43% 98.47% 39.34*°
Carbon based 11.61° 99.91° 28.64°
Vermicompost 14.02° 98.43% 33.23"
Obifert 14.21° 104.41%° 41.95%
Neem seed cake 11.13% 94.96d° 27.80°
Poultry manure 13.40%° 106.40° 45.51°
Farm yard manure 11.73 95.98% 31.11%
Mustard oil seed cake 13.01%° 102.08%° 43.00°
Goat manure 13.49%° 100.23" 41.25%
Sem(+) 0.07 0.17 0.29
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Treatment Head height (cm) Head diameter (cm) Yield (t/ha)
LSD (0.05) 2.00 5.09 8.47

CV, % 9.25 2.99 14.30
Grand mean 12.63 99.23 34.04

Note: Mean separated by DMRT and columns represented with the same letter(s) are non-significant at 5% level
of significance

3.4 Yield and Yield Components

Enhanced availability of the growth promoting
substances with the application of Vermicompost
might have enhanced head height of cabbage.
Higher yield might be due to least value of C/N
ratio of the poultry manure and quick nutrient
release for uptake by cabbage and higher head
yield parameters [25-26]. As application of
poultry manure increased growth parameters
leading to synthesis of more plant metabolites
thus increasing head diameter and vyield of
cabbage. Assistance of poultry manure in
enhancement of plant vital processes
subsequently increased plant yield [27] and
higher initial nitrogen content of Mustard oil seed
cake assisted higher yield of cabbage.

3.5 Soil Parameters

3.5.1 Effect of organic source of nutrients in
bulk density of soil

There was no any significant difference in the
bulk density of soil with the application of organic
source of nutrients in the soil. However,
application of organic source of nutrients
decreased bulk density from 1.25g/cm?® (Fig. 1) to
mean bulk density 1.04 g/cm?®.

3.5.2 Effect of organic source of nutrients in
chemical properties of soil

Application of organic manures increased
organic matter content of the soil which might be

due to slow mineralization. The rise of soil pH
due to addition of organic manures might be due
to the consumption of H® by the humic
substances which have large number of carboxyl
and phenolic functional groups and initial alkaline
nature of organic manures. Application of
vermicompost increased pH of acidic soil as
reported by Tigist [28]. Mokolobate and Haynes
[29] reported increase in soil pH with the
application of poultry manures. Increase in
Nitrogen content might be due to mineralization
of soil organic matter releasing substantial
amount of Nitrogen, phosphorous and
micronutrients. Increased microbiological activity
due to richness of organic manures and high
population of bacteria, actionmycetes and fungi
increases mineralization of organic nitrogen and
nutrient becomes available to the plants.
Phosphorous content of the soil has been
increased by the application of organic manure
due to accumulation of the phosphorous in the
soil surface as plant cannot fully utilize the
phosphorous applied through organic fertilization.
Similar findings were reported by by Singh et al.
[30]. Soil potassium content and release was
increased by the application of goat manure and
poultry manure in sandy loam soil as reported by
[31]. Organic manures upon decomposition
results in the dissolution of some of the soll
potassium containing minerals through organic
acids i.e. humic and fulvic acids leading to

release of the potassium ions in the sail
and increases its concentration in the soil
solution.

1.2 -
—~ 11 4 g 5] “
E L0 \ ﬁ N = \ 2
- 2N N N D ) N N
> .
z c | Special | Carbon | Vermi Obif geeén Poultry \F(arrg ('\)A.Tsstar(; Goat
é ontro NPK Based Compost ifert Cee Manure ar I oee Manure
X ake Manure | Cake
@ [@Bulkden| 1.16 1.08 0.98 1.06 1.04 1.10 0.99 1.00 1.00 0.97

Organic source of nutrients

Fig. 1. Effect of organic source of nutrients in bulk density of the soil at Rampur, Chitwan,
2020/21
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Table 7. Soil chemical properties as influenced by organic source of nutrients at Rampur,
Chitwan, 2020/21

Treatment OM (%) pH N (%) P,0s (%) K20 (%)
Control 1.03° 5.83 0.05° 53.34° 75.92"
Special NPK granules 2.29% 6.43 0.11° 82.70*° 115.90°
Carbon based 2.42° 6.10 0.12° 100.79% 122.09%
Vermicompost 2.85% 5.90 0.14° 106.36° 142.23%¢
Obifert 2.39° 6.30 0.12° 79.56°° 189.51%°
Neem seed cake 2.69° 5.87 0.13° 62.12" 154.77°
Poultry manure 2.76% 6.03 0.14% 116.17% 175.87*
Farm yard manure 2.66% 5.97 0.13% 76.92%° 187.99%
Mustard oil seed cake 2.66% 6.07 0.13° 118.58° 119.46%
Goat manure 2.51°% 6.33 0.13% 76.92%° 206.69°
Sem(+) 0.027 0.017  0.001 1.301 1.18
LSD (0.05) 0.79 ns 0.04 38.66 35.13
CV, % 18.96 4,97 19.80 25.80 13.74
Grand mean 2.43 6.08 0.12 87.35 149.04
Initial soil data 1.62 5.57 0.08 50 105

Note: ns, non-significant; OM: Organic matter, pH: Potential of Hydrogen ion, N: Total nitrogen, P,Os= Available
phosphorous, K.O= Potassium; Mean separated by DMRT and columns represented with the same letter(s) are
non-significant at 5% level of significance

Table 8. Nitrogen content and Total Nitrogen Uptake as influenced by different organic
manures at Rampur, Chitwan, 2020/21

Treatment N % cabbage N % root TNU kg/ha
Control 1.10° 0.92° 14.70'
Special NPK granules 2.05" 1.17" 64.99°°
Carbon based 1.76° 1.20" 43.71°
Vermicompost 1.78° 1.12" 50.70%
Obifert 2.35° 1.20" 74.13°
Neem seed cake 1.95% 1.08% 43.34°
Poultry manure 3.25% 1.43% 107.70%
Farm yard manure 2.03% 1.27%° 48.17°
Mustard oil seed cake 3.18% 1.33* 96.13%
Goat manure 2.46° 1.13 77.24"°
Sem() 0.017 0.01 0.80
LSD (0.05) 0.50 0.19 24.25
CV, % 13.38 9.38 22.67
Grand mean 2.19 1.18 62.08

Note: NUC: Nitrogen uptake by cabbage; NUR: Nitrogen uptake by cabbage root; TNU: Total Nitrogen Uptake,
ns, non-significant; Mean separated by DMRT and columns represented with the same letter(s) are non-
significant at 5% level of significance.

3.6 Nitrogen Content in the Root and
Head of Cabbage and Total Nitrogen
Uptake by Cabbage

Increased nitrogen content and uptake with the
application of poultry manure might be due to
rapid mineralization, higher nutrient utilization
efficiency and higher initial nitrogen content.
Similarly, increased nitrogen uptake with the
application of poultry manures might be due to
availability of some minerals in the soil and
especially transfer of nutrients from root zone to
crop plant [32].
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3.7 Nutrient Use Efficiency Parameters
3.7.1 Nitrogen harvest index

Highest nitrogen harvest index was found for
mustard oil seed cake (94.46%) followed by goat
manure, poultry manure and Obifert. There was
statistically highly significant difference in
nitrogen harvest index between control and other
treatments (Fig. 2.) while effect of poultry
manure, goat manure and obifert was statistically
similar. Organic fertilizers elicited the mean
nitrogen harvest index of 90.9% while control
exhibited 75.76%.
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Fig. 2. Effect of organic source of nutrients in nitrogen harvest index of cabbage at Rampur,
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Fig. 3. effect of organic source of nutrients in nitrogen recovery percentage of cabbage at

Rampur,

3.7.2 Nitrogen fertilizer recovery percentage

Highest nitrogen fertilizer recovery was
shown by poultry manure (66.47%) followed by
mustard oil seed cake (58.2%), goat manure
(44.72%) and obifert (42.49%) while lowest was

Chitwan

shown by neem seed cake (20.49%).
Nitrogen fertilizer recovery percentage was
statistically significantly different between the
treatments while it was similar between the
carbon based, FYM and neem seed cake

(Fig. 3.)
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Fig. 4. Effect of organic source of nutrients in yield efficiency of cabbage at Rampur, Chitwan,
2020/21

3.7.3 Yield efficiency

The highest yield efficiency was shown by poultry
manure (228.13%) followed by mustard oil seed
cake (210.18%) and obifert (202.65%) while the
lowest was shown by carbon based organic
fertilizer. Significant difference was seen in yield
efficiency between the poultry manure and
carbon based fertilizer. Yield efficiency was
statistically similar by the carbon based, neem
seed cake and FYM (Fig. 4.)

Due to higher mobilization of nutrients for uptake
by plant and due to higher initial nutrient content
of Mustard oil seed cake might have enhanced
Nitrogen Harvest Index of Cabbage. Highest
recovery of Nitrogen with the application of
poultry manure might be due to the balanced
nutrient composition and rapid mineralization
with steady release of nutrients matching the
crop needs and efficient uptake and recovery of
Nitrogen. Highest nitrogen uptake due to its
balanced nutrient composition and rapid
mineralization favored cell division and cell
elongation which in turn led to better plant growth
and assimilation of more photosynthates and
ultimately higher vyield efficiency with the
application of poultry manure.

4. CONCLUSION
Applications of organic manure enhances the soil

physico-chemical properties and are effective in
promoting growth and yield of cabbage. Poultry
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manure was found efficient in increasing growth,
yield attributes and yield of cabbage due to
balanced initial nutrient content and rapid
mineralization with efficient release of nutrients.
Poultry manure was efficient in enhancing
physico-chemical properties of soil representing
its effectiveness in rejuvenating soil health and
properties. Nutrient use efficiency was enhanced
by application of poultry manure.

ACKNOWLEDGEMENTS

The authors are grateful to Department of

agriculture, Hariharbhawan, Kathmandu for
providing research fund.

COMPETING INTERESTS

Authors have declared that no competing

interests exist.

REFERENCES

1. MOALD.  Statistical information  on
Nepalese  agriculture. Planning &
development cooperation coordination
division, Singh Darbar, Kathmandu;
2022.

2. Blanco-Canqui H, Schlegel AJ.

Implications of inorganic fertilization of
irrigated corn on soil properties: Lessons
learned after 50 years. Journal of
Environmental Quality. 2013;42(3):
861-87.



10.

11.

12.

13.

Bhattarai et al.; Asian J. Soil Sci. Plant Nutri., vol. 9, no. 1, pp. 45-55, 2023; Article n0.AJSSPN.98762

Hati KM, Mandal KG, Misra AK, Ghosh PK,
Bandyopadhyay KK. Effect of inorganic
fertilizer and farmyard manure on sail
physical properties, root distribution, and
water-use efficiency of soybean in
Vertisols of central India. Bioresource
Technology. 2006;97(16):2182-2188.
Mahmood F, Khan |, Ashraf U, Shahzad T,
Hussain S, Shahid M, Ullah S. Effects of
organic and inorganic manures on maize
and their residual impact on soil physico-
chemical properties. Journal of  Saoll
Science and Plant Nutrition. 2017:17(1):
22-32.

Papini R, Valboa G, Favilli F, L’abate G.
Influence of land use on organic carbon
pool and chemical properties of Vertic
Cambisols in central and southern ltaly.
Agriculture, Ecosystems & Environment.
2011;140(1-2):68-79.

Piccolo A, Conte P, Spaccini R, Mbagwu
JSC. Influence of land use on the
characteristics of humic substances in
some tropical soils of Nigeria. European
Journal of Soil Science. 2005;56(3):343-
352.

Moyin-Jesu El. Use of plant residues for
improving soil fertility, pod nutrients, root
growth and pod weight of okra
(Abelmoschus esculentum L). Bioresource
Technology. 2007;98(11):2057-2064.

Lal R. Intensive agriculture and the soil
carbon pool. Journal of Crop Improvement.
2013;27(6):735-751.

Goyal S, Chander K, Mundra MC, Kapoor
KK. Influence of inorganic source of
nutrients and organic amendments on soil
organic matter and soil microbial properties
under tropical conditions. Biology and
Fertility of Soils.1999;29(2):196-200.
Assefa S, & Tadesse S. The principal role
of organic fertilizer on soil properties and
agricultural productivity-a review. Agri Res
and Tech: Open Access J. 2019;22(2):
556192.

Estefan G, Sommer R, Ryan J. Methods of
soil, plant, and water analysis. A manual
for the West Asia and North Africa region.
2013;3:65-119.

Blake GR, Hartge KH. Bulk density.
Methods of soil analysis: Part 1 Physical
and mineralogical methods. 1986;5:
363-375.

Cottenie A, Verloo M, Kiekens L, Velgh G,
Camerlynch, R. Chemical analysis of
plants and soils, Lab, Anal Agrochem.
State Univ. Ghent Belgium. 1982;63.

54

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Bremner JM. Determination of nitrogen in
soil by the Kjeldahl method. The Journal of
Agricultural Science. 1960;55(1):11-33.
Olsen SR. Estimation of available
phosphorus in soils by extraction with
sodium bicarbonate (No. 939). US
Department of Agriculture; 1954.

Pratt PF. Potassium. Methods of soil

analysis: Part 2 chemical and
microbiological properties. 1965;9:
1022-1030.

Khatri-Chhetri TB. Introduction to soils and
soil fertility. Tribhuvan University Institute
of Agricultural and Animal Science,
Rampur, Chitwan, Nepal. 1991;233.
MOALD. Krishi Diary. Agriculture
information and training center, Harihar
Bhawan, Lalitpur, Nepal; 2019

Dobermann A. Nutrient use efficiency—
measurement and management; 2007.
Gomez KA, Gomez AA. Statistical
procedures for agricultural research; 1984.
Chaudhary SK, Yadav SK, Mahto DK,
Sharma RP, Kumar M. Response of
growth, vyield attributes and vyield of
cabbage (Brassica oleracea var. capitata)
to different organic and inorganic sources
of nutrients in Magadha plain of Bihar.
International Journal of Current
Microbiology and Applied Science.
2018;4748-4756.

Shahariar MS, Moniruzzaman M, Saha B,
Chakraborty G, Islam M, Tahsin S. Effects
of fresh and digested cowdung and poultry
litter on the growth and yield of cabbage
(Brassica oleracea). Bangladesh Journal of
Scientific and Industrial Research. 2013;
48(1):1-6.

Canellas LP, Olivares FL, Okorokova-
Facanha AL, Faganha AR. Humic acids
isolated from earthworm compost enhance
root elongation, lateral root emergence,
and plasma membrane H+-ATPase activity
in maize roots. Plant Physiology. 2002;
130(4):1951-1957.

Reza MS, Islam AKMS, Rahman MA, Miah
MY, Akhter S, Rahman MM. Impact of
organic fertilizers on yield and nutrient
uptake of cabbage (Brassica oleracea var.
capitata). Journal of Science Technology
and Environment Informatics. 2016;3(2):
231-244.

Moyin-Jesu El. Use of different organic
fertilizers on soil fertility improvement,
growth and head yield parameters of
cabbage (Brassica oleraceae L).
International Journal of Recycling of



26.

27.

28.

29.

Bhattarai et al.; Asian J. Soil Sci. Plant Nutri., vol. 9, no. 1, pp. 45-55, 2023; Article n0.AJSSPN.98762

Organic Waste in Agriculture. 2015;4:291-
298.

ljoyah MO, Sophie VL. Effects of different
levels of decomposed poultry manure on
yield of cabbage (Brassica oleraceae L.) at
anse Boileau, Seychelles. Agro-Science.
2009;8(1).

Khalid AA, Tuffour HO, Bonsu M, Parker
BQ. Effects of poultry manure and NPK
fertilizer on physical properties of a sandy
soil in Ghana. International Journal of
Scientific Research Agricultural Science.
2014;1(1):1-5.

Tigist AL. Soybean (Glycine max L.)
response to lime and vermicompost
amelioration of acidic Nitisols of Assosa,
North  Western Ethiopia  (Doctoral
dissertation, Haramaya University); 2017.
Mokolobate M, Haynes R. Comparative
liming effect of four organic residues

30.

31.

32.

applied to an acid soil. Biology and Fertility
of Soils. 2002;35(2):79-85.

Singh M, Reddy KS, Singh VP, Rupa, TR.
Phosphorus availability to rice (Oriza sativa
L.)-wheat (Triticum aestivum L.) in a
Vertisol after eight years of inorganic and
organic fertilizer additions. Bioresource
Technology. 2007;98(7):1474-1481.

Taiwo AA, Adetunji MT, Azeez JO, Elemo
KO. Kinetics of potassium release and
fixation in some soils of Ogun State,
Southwestern, Nigeria as influenced by
organic manure. International Journal of
Recycling of Organic Waste in Agriculture.
2017;7(3):251-259.

Hameed MA, Khalaf NH, Farhan HN. The
impact of several animal manure types in
comparison with urea on growth and yield
of maize (Zea mays L.). Euphrates Journal
of Agriculture Science. 2017;9(2):28-39.

© 2023 Bhattarai et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/98762

55


http://creativecommons.org/licenses/by/2.0

