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Abstract

Cabbage (Brassica oleracea var. capitata) is the most important
winter leafy vegetable in the world and belongs to the Cruciferae
family. An experiment was conducted at the Horticultural farm of
Gauradaha Agriculture Campus, Tribhuwan University, Jhapa, Ne-
pal from 26th December 2022 to 2nd April 2023 to evaluate the
different organic and inorganic fertilizer combinations on the
growth and yield of cabbage (Brassica oleracea var. capitata L. cv.
Green coronet). The experiment was conducted as a randomized
block design with 7 treatments replicated 3 times and the treat-
ments are T1: 25-ton FYM/ha, T2: 25-ton PM/ha, T3: 25-ton
FYM/ha + NPK (RDF), T4: 25-ton PM/ha + NPK (RDF), T5: 20-ton
FYM/ha + 10-ton PM/ha + NPK (RDF), T6: 10-ton FYM/ha + 20-
ton PM/ha + NPK (RDF) and T7: control. Significant variation was
found among the treatments. The result showed treatment had a
significant role in different parameters. T3- The highest number of
leaves, T5- the highest (leaf area, weight with roots, net head yield,
horizontal head diameter), T4-highest (plant height, gross yield),
T6- highest (stem girth, vertical head diameter) was obtained. On
the result basis T5 (20-ton FYM/ha + 10-ton PM/ha + NPK (RDF)
can be adopted as sustainable crop production. This study not only
provides valuable insights into optimizing cabbage production but
also underscores the importance of tailored fertilizer combina-
tions for sustainable agriculture. Furthermore, the findings con-
tribute to the broader discourse on enhancing crop yield while
minimizing environmental impact. By elucidating the efficacy of
specific fertilizer blends, this research paves the way for more ef-
ficient and eco-friendly farming practices, thereby promoting food
security and environmental sustainability on a global scale.
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1. Introduction

Cabbage (Brassica oleracea var capitata) is considered an important cool season leafy vegeta-
ble it belongs to the Cruciferae family and it is supposed to be originated in Western Europe
(Chaudhary et al., 2018). It is an herbaceous, biennial, dicotyledonous flowering plant with a short
stem crowned with a mass of leaves, often green, which when matured, form a distinctive compact
and globular cluster (cabbage head) (SMR et al,, 2022). Being a good source of vitamins (A, C, and
K), fiber, proteins, and strong anti-cancer properties owing to the presence of "Inole-3-carbinol,”
cabbage is mostly consumed as a raw but also as a cooked vegetable (GAHATRA] et al.,, 2019).

Inorganic fertilizers become costlier (Snr et al., 2020). They need to be replaced by organic
sources. Nutrients play a crucial role in crop growth and yield (Hassan et al., 2018). Plants require
17 elements for their proper growth and development. Nitrogen (N), Phosphorous (P), Potassium
(K), Calcium (Ca), Magnesium (Mg), and Sulphur (S) are considered macro-nutrients and are re-
quired in higher amounts while Iron (Fe), Copper (Cu), Zinc (Zn), Boron (B), Molybdenum (Mo),
Chlorine (Cl), and Manganese (Mn) are micro-nutrients and are required in less amount (N & Saju,
2018). Organic fertilizer enhanced water holding capacity, nutrient availability, crop yields, shape,
aroma, and quality of crops (Timsina, 2018). Despite these immense benefits, crops treated with
organic fertilizer yield 20% less than that inorganic fertilizer-treated crops (Ramesh et al., 2020;
Santhoshkumar, 2017).

Cabbage has its origins in Europe and has subsequently expanded its presence to Asia and the
Americas. It now accounts for a significant portion of the world vegetable market. Where, Asia
produced more than three-fourths of the world's vegetable production in 2020, with cabbage plac-
ing fourth (Adhikari et al,, 2023). According to the Ministry of Agriculture and Livestock Develop-
ment of Nepal, cabbage is cultivated in an area of 29,638ha and its production of 494,053Mt with
an average yield is 16.67Mt/Ha (Ministry of Agriculture and Livestock Development, 2021) Cab-
bage grows well in cool, moist climates and is extremely hardy to frost. Well-hardened seedlings
can withstand temperatures between 20° and 25° Fahrenheit. Generally, cabbage is considered a
winter-season crop and it prefers a cool climate (Shrestha, 2019). it prefers pH range of soil be-
tween 5.5 to 6.5 (Alemayehu et al., 2021). Organic and inorganic nutrients significantly affect the
growth and productivity of crops It is commonly known that using inorganic fertilizer on crops
has negative health effects due to its long-term effects, while organic fertilizer avoids this issue
while also improving soil productivity, crop quality, and crop production (Islam & Mondal, 2018).
The right amount of plant nutrients is necessary for the cultivation of cabbage. organic manures,
chemical fertilizers, or a mix of both are important sources of plant nutrients. Taking into account
all of the above, the current research was carried out to choose the most efficient source of plant
nutrients for improved cabbage development and yield. This study fills a crucial gap by examining
how organic and inorganic fertilizers affect cabbage growth. By comparing their influence on nu-
trient levels, soil quality, and crop yield, the research aims to guide better fertilizer use in cabbage
farming, promoting sustainable agriculture.

2. Materials and methods
2.1 Experimental site

The experiment was carried out in the Horticultural farm of Gauradaha Agriculture Campus,
Tribhuwan University, Jhapa, Nepal from 26th December 2022 to 2nd April 2023, and is situated
at an altitude of 182 m above sea level at 26°33'41.0"N latitude and 87°43'13.6"E longitude. The
soil composition of the experimental site was found to be sandy loam to clay loam with pH ranges
around 5.5 (Kandel & Shrestha, 2020).
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2.2 Planting materials

Only one variety “Green coronet” was used as planting materials which were widely grown in
Nepal. Seeds of cabbage cultivars were obtained from commercial seed traders. Seeds were sown
in plastic trays and coco-peat was used as a growing media for germination of seeds. After three
weeks seedlings were ready to transplant in the main field (Shrestha, 2019).

2.3 Organic and inorganic materials

Within this investigation, Cow dung was identified as Farm Yard Manure (FYM), and well-de-
composed poultry feces and poultry litter were referred to as Poultry Manure (PM). Both FYM and
PM were collectively classified as organic fertilizers. In contrast, synthetic chemicals, namely Urea,
DAP (Diammonium Phosphate), and Muriate of Potash, were categorized as inorganic fertilizers.
In the context of inorganic and combined treatments, Urea, DAP, and Muriate of Potash were uti-
lized to meet the NPK (Nitrogen, Phosphorus, Potassium) requirements for cabbage cultivation.
Here, Table 1 summarizes the origin of fertilizers and their respective nutrient content, specifi-
cally focusing on NPK values.

Table 1. Fertilizer source and their nutrients (NPK) content

Fertilizer /Nutrient content Nitrogen (N) % Phosphorous (P;05) % Potash (K;0) % Character

Farm yard manure 2.18 2.21 2.48 Medium
Poultry Manure 3.84 3.36 3.74 High
Urea 46 0 0 High
Di-Ammonium phosphate 46 18 0 High
Muriate of potash 0 0 60 High

2.4 Characteristics of soil

Prior to initiating the study, soil samples were randomly collected from various points within
the study area at a depth of 15 cm. These individual soil samples were then thoroughly mixed to
create a composite sample, which was subsequently dispatched to the soil laboratory located in
Tarhara, Jhumka. This laboratory was designated for further soil testing to examine and assess the
soil's physical and chemical properties. Conducting such soil testing is essential as it provides cru-
cial insights before commencing any crop cultivation. Soil analysis involved determining parame-
ters such as soil pH, available nitrogen, phosphorous, potassium, organic matter, and bulk density
using standard methodologies. Soil pH was assessed with a pH meter, while available nitrogen,
phosphorous, and potassium were analyzed through conventional methods. Organic matter con-
tent was determined using the Walkley-Black method, and bulk density was measured employing
the core method. The resulting data, including the findings from the soil laboratory, are summa-
rized in Table 2, outlining the comprehensive characteristics of the soil in the designated experi-
mental region.

Table 2. Physical and chemical properties of experimental site

Soil type PH Available Available Available Organic  Bulk density
nitrogen phosphorous potassium matter
Clay loam 6.2 0.21% 0.23 0.8 1.4% 1.27 gm/cm3
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2.5 Experimental design and treatments

In the research, "Green Coronet," a hybrid variety of cabbage which is grown especially for the
fresh market, was the variety selected for the study. The experiment was conducted in Random-
ized Complete Block Design (RCBD) with 3 replication and there were 7 treatments (Table 3) with
different organic and inorganic fertilizers. Three weeks old seedlings were transplanted into the
main plot at the spacing of 40cm * 40cm (PP * RR) with plot size 4m2(2m*2m) and the total num-
ber of plots was 21. The distance between the two replications and two plots were 1 m and 0.5 m
respectively. 25 seedlings were transplanted in a plot and 525 seedlings in 21 plots of
180m2(18m*10m) area. Complete dose of FYM, PM were applied at the time of field (plot) prepa-
ration. Nitrogenous fertilizer (Urea) was applied as 3 split doses. Half dose of nitrogen was applied
during field preparation and remaining doses were applied at 45 and 60 days after transplanting
(DAT).

Table 3. Treatments details and their application dose

Treatment code Treatment details Application rate (kg/plot)
T: 25-ton FYM/ha 10

T, 25-ton PM/ha 10

T3 25-ton FYM/ha +NPK(RDF) 10: 0.08: 0.072: 0.032

T 25-ton PM/ha + NPK(RDF) 10: 0.08: 0.072: 0.032

Ts 20-ton FYM/ha + 10-ton PM/ha + NPK (RDF) 8:4: 0.08: 0.072: 0.032

Ts 10-ton FYM/ha + 20-ton Pm/ha + NPK (RDF) 4:8:0.08: 0.072: 0.032

T, Control 0

2.6 Growth condition of cabbage and measurements of parameters

Manures and fertilizers were applied in accordance with treatment. Half of the N dose, as well
as the full doses of P205 and K20, were applied as a basal dose. The final half of N was adminis-
tered at 25 and 50 DAT respectively. Healthy seedlings were transplanted in the main field and
the field was immediately watered using rose cane to maintain moisture conditions. According to
the state of the field's moisture, furrow irrigation was carried out. To get rid of leaf caterpillars,
Malathion 50% EC 1L/250L of water per ha was sprayed twice, with a 15-day interval between
each application. Hand weeding was done frequently whenever weeds were spotted. Harvesting
was done from April 1 to April 3 since the head was not matured at the same time. Different yield-
contributing data have been recorded from the mean of 8 harvested plants which were selected
at random for each unit plot. To prevent the border effect, the plants at the ends of the middle
rows and the outside rows were not included in the random selection.

2.7 Data collection and analysis

The data was recorded for plant height (cm), number of leaves, and leaf area (cm?) as growth
parameters at 15 days intervals. Yield contributing parameters like horizontal head diameter(cm),
vertical head diameter (cm), stem length (cm), stem girth (cm), weight with roots (MT/Ha), gross
yield (MT/Ha), and net curd yield (MT/Ha) data were collected at the time of harvesting. Scale
was used to measure the plant height, leaf area, and stem length, Vernier caliper was used to meas-
ure stem and head diameter of cabbage, digital weighing balance was used to measure the yield of
cabbage.

All yield contributing traits were recorded and entered in MS -Excel. The significant difference
between treatments was determined using the least significant difference (LSD) test at a 5% level
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of significance. Mean, coefficient of variance (CV), and analysis of variance (ANOVA) were com-
puted from SPSS version 25

3. Results
3.1 Effect of different treatments on the growth parameter of Cabbage

This study examined the effects of different nutrient sources on the growth and development
of cabbage plants. At 15, 30, 45, 60 and 75 days after transplanting, the number of leaves was
counted. The findings displayed in Table 4 demonstrated that, at various phases of plant growth,
the effects of various fertilizer sources on number of leaves were significant. While the insignifi-
cant effect was observed at 15 DAT. The result shows that the highest number of outer/un-
wrapped leaves 10.20, 13.29, 16.70, 17.41 was observed in T3 (25-tonfym/ha + NPK) at 30, 45,
60, and 75 DAT respectively. On the other hand, the lowest number of leaves 8.20 was obtained in
control at 30 DAT, 10.16 and 14.08 in T1(25-ton FYM/ha) at 45 and 60 DAT respectively and 14.83
in T6(10-ton FYM/ha + 20-ton PM/ha + NPK) at 75 DAT. Overall, incorporating Farm yard manure
with NPK was found to be beneficial in enhancing the growth of cabbage plants. Leaf area plays a
vital role in the production of higher yield, result shows that applied organic and inorganic ferti-
lizers significantly influenced the production of leaf area (Table 5). The highest and lowest leaf
area was obtained in T5 (20-tonFYM/Ha + 10-ton PM/Ha +NPK) and T1 (25 Ton FYM/ha) i.e,
1162.25 and 220.85 cm? respectively. Where T4, T5, and T6 are at par. Variety is an important
factor considering plant height. The results presented in Table 5 showed that different sources of
fertilizer had a significant effect on plant height at harvesting stage. Combined application of poul-
try manure and NPK resulted in the highest plant height (23.99 cm) in T4 (25-ton PM/ha +NPK)
which is at par with T2, T3, T5, T6, and control. Similarly, the lowest plant height (15.70 cm) was
obtained in T1 (25ton FYM/Ha) which is statistically different from other treatments.

This study examined how different nutrient sources affected the stem length and steam girth
of cabbage plants. The results (Table 5) indicated that Organic, and inorganic fertilizers and their
combination significantly affected stem diameter. Highest stem girth was obtained in T6(10-ton
FYM/ha + 20-ton PM/ha + NPK), which is at par with T4(25-ton PM/ha + NPK) and T5(20-ton
FYM/ha + 10-ton PM/ha + NPK). Similarly, the lowest stem girth was obtained in T1(25-ton
FYM/ha) which was at par with T2, T3, and control. There was insignificant effect of treatment on
stem length (Table 5) and also all the treatments are at par. These Findings examined that how
various nutrient sources affect cabbage plant growth. Combining farmyard manure with NPK pos-
itively impacted leaf number, leaf area, and plant height. Stem diameter was significantly influ-
enced by organic and inorganic fertilizers, with the combined use of farmyard manure, poultry
manure, and NPK resulting in the largest stem girth. Stem length remained unaffected by the treat-
ments. Overall, the findings highlight the importance of nutrient source selection for optimizing
cabbage plant growth and yield.

Table 4. Effect of different treatments on the number of leaves

Number of leaves

Treatment 15 DATP 30 DATP 45 DATP 60 DATP 75 DATP
T1 3.292 8.75ab 10.162 14.08a 16.54ab
T2 3.66ab 9.29abc 12.37b 16.33¢ 16.38ab
T3 4.07v 10.20¢ 13.29b 16.71¢ 17.41b
T4 3.45ab 9.29abc 12.54b 16.29bc 15.95ab
T5 3.082 9.25abc 13.08b 15.79bc 14.95a
T6 4.04b> 9.49bc 13.16b 15.58b¢ 14.83a
Control 3.54ab 8.202 10.99a 15.16P 17.00a
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Continued Table 4.
Treatment 15 DATP 30 DATP 45 DATP 60 DATP 75 DATP
Grand mean 3.59 9.21 12.22 15.71 16.15
CV% 10.8 6.5 3.9 3.8 5.6
f-value NS * * * *
p-value at 0.05 0.061 0.033 <0.001 0.002 0.025
LSD 0.68 1.04 0.84 1.04 1.58

DATP = Days after Transplanting *Significant at 5% level of significance, N>Non-significant

Table 5. Effect of different treatments on leaf area, stem length, plant height and stem girth

Treatment Leaf area Stem length Plant height at harvest Stem girth
(cm?) (cm) (cm) (cm)
T1 220.92 10.102 15.71a 2.982
T2 709.5¢ 10.31a 21.92b 3.10a
T3 738.1¢ 10.622 21.12b 3.162
T4 1146.3d 10.91a 24.000v 3.54b
T5 1162.34 10.992 23.000 3.56b
T6 1059.24 10.83a 23.68b 3.59b
Control 391.6° 10.332 17.53b 3.01a
Grand mean 775 10.58 20.99 3.28
CV% 11.4 4.6 7.1 4.9
f- test (p>0.05) * NS * *
P-value at 0.05. <0.001 0.257 <0.001 <0.001
LSD 155.0 0.86 2.62 0.28

*Significant at 5% level of significance, NSNon-significant
3.2 Effect of different treatments on yield parameters of cabbage

The study explored how various organic and inorganic nutrient sources impact the growth
and yield of cabbage plants (Table 6 and Table 7). Head formation became visibly apparent 7 to 8
weeks after transplantation, with 50% head maturity achieved within 4 to 5 weeks thereafter.
Harvesting commenced 13 weeks after transplantation. The characteristics of size and shape in
cabbage heads are vital traits for the cultivar, and these attributes can be molded by various cul-
tivation factors, particularly fertilization. Here, Table 6 provides an analysis of how the combina-
tion of organic and inorganic fertilizers collectively influences the head diameter (Horizontal and
Vertical) at the time of harvest. Also, the head diameter plays a significant role in the economic
sector. The highest horizontal head diameter (16.39 cm) was found in T5(20-tonFYM/Ha + 10-ton
PM/Ha +NPK) which was statistically at par with T4 and Té6. Similarly, the lowest head diameter
(11.54 cm) was found in T1(25-ton FYM/ha). The depth and compactness of the head are directly
proportional to the economic weight of the head. The combined application of FYM, PM, and NPK
resulted in the highest vertical head diameter, measuring 11.49 cm, observed in T6(10-ton
FYM/ha + 20-ton PM/ha + NPK), statistically comparable to T4 and T5. Conversely, the lowest
vertical head diameter of 11.54 cm was found in the sole application of FYM, represented by
T1(25-ton FYM/ha).

The study delved deeper into examining how various organic and Inorganic nutrient sources
impact both the growth and yield of cabbage plants. Significant variations in yield were observed
when employing diverse combinations of organic and inorganic fertilizers, as detailed in Table 7.
Particularly in terms of weight with roots. Notably, the Combined application of 20-tonFYM/Ha +
10-ton PM/Ha +NPK (T5) gives the highest yield i.e., 5.93 MT/Ha. This outcome was statistically
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comparable to the yield achieved with T4. On the contrary, the lowest yield i.e.,, 2.15 MT/Ha, was
observed in T1(25-ton FYM/ha). These results underscore the significant impact of specific ferti-
lizer combinations on the overall weight, including roots, in cabbage plant cultivation. The study
revealed that the application of 25 tons of PM per hectare (T4) resulted in the highest gross yield,
reaching 5.60 MT /Ha. This performance was statistically comparable to T5, indicating similar ef-
fectiveness in enhancing the overall cabbage yield. On the contrary, the lowest gross yield of 1.97
MT/Ha was observed when applying 25 tons of FYM per hectare(T1). These findings emphasize
the influence of specific fertilizer choices on the overall productivity of cabbage cultivation, with
T4 and T5 demonstrating notable performance in this regard. Also, the study highlighted a signif-
icant impact on yield with the combined application of FYM, PM, and NPK across all treatments,
as indicated in Table 7. Specifically, the application of 20 tons of FYM per hectare, 10 tons of PM
per hectare, and NPK (T5) resulted in the highest net head yield at 3.91 MT/Ha. This performance
was statistically comparable to T4, suggesting similar effectiveness in enhancing the net head
yield. Conversely, the lowest net head yield of 1.23 MT/Ha was observed when applying 25 tons
of FYM per hectare. These findings underscore the substantial influence of specific fertilizer com-
binations on the net head yield in cabbage cultivation. Overall, the study underscores the signifi-
cance of tailored nutrient combinations in shaping cabbage characteristics and optimizing overall
yield. The findings highlight specific fertilization strategies, such as the combined application of
20-ton FYM, 10-ton PM, and NPK, as key contributors to achieving favorable outcomes in cabbage
growth and productivity.

Table 6. Effect of different treatments on the diameter of the head at the time of harvest

Treatment Horizontal head diameter (cm) Vertical head diameter (cm)
T1 11.54- 7.64a
T2 14.51¢ 9.71b
T3 14.04¢ 9.77v
T4 16.184 11.13¢
T5 16.39d 11.34¢
T6 15.554 11.49¢
Control 12.52b 8.59
Grand mean 14.39 9.96
CV% 3.7 7.1
f-value * *
P-value at 0.05 <0.001 <0.001
LSD 0.93 1.23

*Significant at 5% level of significance

Table 7. Effect of Different treatments on the yield parameter

Treatment Weight with roots Gross yield Net head yield
(MT/Ha) (MT/Ha) (MT/Ha)
T1 2.152 1.972 1.232
T2 3.94¢ 3.67¢ 2.44¢
T3 3.91¢c 3.62¢ 2.56¢
T4 5.92¢ 5.60¢ 3.89¢
T5 5.93e 5.54e 3.98e¢
T6 5.21d 4924 3.484
Control 2.74b 2.51b 1.69b
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Continued Table 7.

Treatment Weight with roots Gross yield Net head yield
(MT/Ha) (MT/Ha) (MT/Ha)

Grand mean 4.26 3.97 2.75

CV% 6.7 6.2 6.4

f-value * * *

P-value at 0.05 <0.001 <0.001 <0.001

LSD 0.50 0.43 0.30

*Significant at 5% level of significance
4. Discussion

The effective use of organic or inorganic fertilizers plays a key role in improving the yield and
quality of cabbage (Hasan & Solaiman, 2012; M. A. Islam et al,, 2017). Numerous studies emphasize
the significance of both organic and inorganic fertilizers in influencing cabbage growth and nutri-
tional quality. Integrating various nutrient sources like inorganic fertilizers, FYM, and, PM is es-
sential for achieving high-quality and timely growth while sustaining soil health (Singh et al,
2023). In this research, we examined how Farm Yard Manure (FYM), Poultry manure (PM) and,
NPK (a synthetic fertilizer) on the growth and yield parameters of cabbage plants. Our findings
indicate that plants treated with FYM, PM, and NPK showed the highest growth parameters and
yield. This may due to Organic manure and inorganic fertilizers alone are insufficient to achieve a
high cabbage yield. However, combining them enhances fertilizer efficiency, sustains nutrient lev-
els over time, and promotes sustainable, high-quality yields (Singh et al., 2020).

Applying a combination of NPK, FYM, and PM, exhibited the highest values for leaf area, weight
with roots, net head yield, stem girth and head diameter. The result of this study was in agreement
with ss Mojeremane (2015), who reported that organic fertilizer helps to a continuous supply of
nutrients to the entire crop period and enhances the production of higher leaf area. Maximum Leaf
Area at T5 might result from improved nutrient uptake by the plants, and readily available nutri-
ents and carbohydrate synthesis might be responsible for the treatment's superiority. All of these
elements contributed to cabbage's increased leaf area production (Chatterjee, 2010). Also, the ex-
periment's findings about the length and width of each plant's leaves could be explained by the
varietal influence, the kind of soil, the availability of nutrients, etc (Hasan & Solaiman, 2012). Ap-
plying a combination of organic and inorganic fertilizers increases the head diameter of cabbage.
Similar results were observed by (Asomah et al,, 2021; Chaudhary et al,, 2018; Islam et al., 2021).
Reza et al,, (2016), also reported similar result that When inorganic and other organic fertilizers
were used, cabbage's head height increased more successfully. Bhattarai et al, (2023) and Sher &
Mishra, (2023), they also reported that due to higher and continuous supply of nitrogen from PM
leads to rapid cell division of crops and consequently increased the yield of cabbage. Crop yield is
ultimately influenced by vegetative growth (M. A. Islam et al., 2017). Chaudhary et al.,, (2018), re-
ported that combined application of organic and synthetic fertilizer increases the stem girth of
cabbage which support to our study. In order to improve soil structure and microbial biomass,
organic fertilizers can be used as an alternative to mineral fertilizers. Here, the results of the cur-
rent experiment could be attributed to soil characteristics that affect water and nutrient availabil-
ity, resulting in higher and lower root length of plants (Hasan & Solaiman, 2012). Chavez-mejia et
al, (2019), found that the application of poultry manure increases the biological yield as well as
improves the soil nutrient status. Asomah et al.,, (2021), reported that the application of poultry
manure with NPK fertilizer results in a higher head yield. This highest yield in T5 might be due to
balance supply of plant nutrient that resulted proper shape, size and compactness of head (Kumar
Chaudhary & Kumar Yadav, 2018). Also, this observation was supported by Ibukunoluwa Moyin-
Jesu (2015), that the balanced nutrient contents of poultry manure may have contributed to the

JAAB | Journal of Agriculture and Applied Biology 70 Volume 5 | Number 1 | June | 2024



Aryal et al, 2024 / Evaluation of different organic and inorganic fertilizer combinations on the growth and yield of cabbage

best cabbage head weight that was attained from its treatment. Additionally, a lower C/N ratio of
poultry manure promoted quicker nitrogen release and breakdown for increased crop absorption
and head yield characteristics.

Poultry manure is abundant in essential nutrients like nitrogen (N), phosphorus (P), and po-
tassium (K), along with secondary nutrients and amino acids. These elements are crucial for pro-
moting enhanced photosynthesis, cell division, and cell enlargement in plants (Adhikari et al,,
2023). Poultry manure contained significantly higher amounts of major nutrients like nitrogen
(N), phosphorus (P), and potassium (K) compared to cow dung, with increases of 56.7%, 39%, and
27.3%, respectively (M. Islam & Mondal, 2018). T4, treated with both poultry manure (PM) and
NPK, displayed the highest values for both plant height and gross yield. Similar findings by Asomah
et al, (2021) and, also suggests that the combining inorganic and organic fertilizers is more effec-
tive in increasing crop productivity compared to using them separately. Obidola et al., (2019), also
demonstrated that the use of poultry manure and other organic methods for supplementing plant
nutrients significantly influenced plant height when compared to the control. Also, this result
could be attributed to inorganic fertilizer's rapid performance on growth characteristics and rapid
release of nutrients for plant height (Souza et al., 2008). Results under the present experiment on
plant height was supported by this finding Yadav et al., (2022), who reported that due to the last-
ing supply of nutrients from organic sources increases the plant height. Amoah etal,, (2017), found
that the gross yield of cabbage was increased by the application of poultry manure due to the con-
tinuous supply of nutrients to the crop.

The number of leaves per plant specially wrapped, is a crucial parameter in cabbage cultiva-
tion due to its significant impact on achieving the highest head yield performance (Chaudhary et
al, 2018; Kumar & Khare, 2015). T3 (25-tonfym/ha + NPK) showed the highest number of
outer/unwrapped leaves at 30, 45, 60, and 75 DAT, respectively. The application of NPK along
with FYM clearly enhances the nutrient absorption by cabbage because it acts as a storehouse for
plant nutrients, which are the ideal amount for a given crop. These outcomes align with the find-
ings reported by (Jat etal., 2013). Also, the large leaf count is mostly due to the timely and efficient
supply of nutrients to the plant, which comes through healthy plant development and timely leaf
wrapping (Kumar Chaudhary & Kumar Yadav, 2018). The primary pigment in plants that absorbs
light, chlorophyl], is crucial to metabolic processes and, ultimately, the crop's economic yield
(Chatterjee, 2010). Dhamala et al., (2020), also found that the application of FYM improves the
physio-chemical property of soil and that enhancing the vegetative growth of cabbage. In compar-
ison to other treatments, the control treatment had the lowest number of leaves. This was primar-
ily because there was no fertilization applied during the cropping period and the soil had a low
nutrient status. This conclusion was supported by [bukunoluwa Moyin-Jesu (2015),who investi-
gated the effects of fertilizers on cabbage growth and yield and found that a sufficient supply of
nutrients was a key component in achieving increased cabbage leaf count and ultimately to yield.
Also, the application of Farm Yard Manure (FYM) alone resulted in the lowest values for various
components contributing to cabbage growth and yield, including leaf area, stem girth, plant height,
Horizontal and Vertical head diameter, weight with roots, gross yield and overall net head yield,
when compared to other treatments. The possible reason for this could be that the combination
of organic and inorganic fertilizers, which likely provided sufficient plant nutrients than the or-
ganic manure alone. This combination might have led to increased microbial activities in the soil,
consequently promoting earlier head formation in plants (Dash et al, 2015). Also due to the lower
content of nitrogen(N) in farm yard manure as compared to poultry manure which performed
best among organic manures (Kaur, 2020).
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Figure 1. Cabbage plot treated with Figure 2. Harvesting stage cabbage
different fertilizers

5. Conclusion

Based on the results obtained, it can be concluded that T5 treatment (20-ton FYM/ha + 10-ton
PM/ha + NPK (RDF) showed the best overall performance in terms of various growth and yield
parameters. This treatment combination can be recommended as a sustainable approach for cab-
bage production, indicating that a balance between organic and inorganic fertilizers can lead to
improve growth and yield.

Author’s declaration and contribution

The authors declare no conflicts of interest. All authors contributed equally in all stages of the
preparation of this manuscript. Similarly, the final version of the manuscript was approved by all
authors.

References

Adhikari, R., Katel, S., Chhetri, P. K., Simkhada, P., Chaudhari, P., & Yadav, S. P. S. (2023). Effect of
different sources of organic fertilizers on crop growth and yield of cabbage. journal of
Agriculture and Applied Biology, 4(1), 83-94. CrossRef

Alemayehu, Y. A, Asfaw, S. L, & Terfie, T. A. (2021). Reusing urine and coffee processing
wastewater as a nutrient source: Effect on soil characteristics at optimum cabbage yield.
Environmental Technology and Innovation, 23,101571. CrossRef

Amoah, P., Adamtey, N., & Cofie, 0. (2017). Effect of urine, poultry manure, and dewatered faecal
sludge on agronomic characteristics of cabbage in Accra, Ghana. Resources, 6(2), 1-14.
CrossRef

Asomah, S., Paarechuga Anankware, ], & Remember Adjei, R. (2021). Impact of organic and
inorganic fertilizers on the growth and yield of cabbage in Ghana. International Journal of
Horticultural Science, 27(July), 1-5. CrossRef

Bhattarai, S., Bhatta, S., & Shriswastav, C. P. (2023). Effect of Organic Source of Nutrients on Soil
Physico-Chemical Properties, Growth and Yield of Cabbage ( Brassica oleracea var . capitata ).
9(1), 45-55. CrossRef

Bir, M. S. H. (2022). 9. Effects of Organic Manures on Growth and Yield of Cabbage. Journal of Ag-
riculture, Food and Environment (JAFE)[ ISSN (Online Version): 2708-5694, 3(2), 45-49.

Chaudhary, S. K, Yadav, S. K., Mahto, D. K,, Sharma, R. P., & Kumar, M. (2018). Response of Growth,
Yield Attributes and Yield of Cabbage ( Brassica oleracea var . capitata ) to Different Organic
and Inorganic Sources of Nutrients in Magadha Plain of Bihar. 7, 4748-4756.

JAAB | Journal of Agriculture and Applied Biology 72 Volume 5 | Number 1 | June | 2024


https://doi.org/10.11594/jaab.04.01.09
https://doi.org/10.1016/j.eti.2021.101571
https://doi.org/10.3390/resources6020019
https://doi.org/10.31421/ijhs/27/2021/8923
https://doi.org/10.9734/AJSSPN/2023/v9i1171

Aryal et al, 2024 / Evaluation of different organic and inorganic fertilizer combinations on the growth and yield of cabbage

Chatterjee, R. (2010). Physiological attributes of cabbage (Brassica oleracea) as influenced by dif-
ferent sources of nutrients under eastern Himalayan region. Research Journal of Agricultural
Sciences, 1(4), 318-321.

Chavez-mejia, A. C., Magafia-l6pez, R, Duran-alvarez, J. C, & Jiménez-cisneros, B. E. (2019).
International Journal of Environment , Agriculture and Biotechnology ( IJEAB ). November.

Dash, P. K, Mannan, M. A,, & Mannan, A. (2015). Yield Performance of Cabbage under Different
Combinations of Manures and Fertilizers Cereal Pest Management View project Major
constraints of coconut production in south western Bangladesh View project. 11(6), 411-422.
CrossRef

Dhamala, N., Khatri, K. B., Bhandari, S., Oli, B., Neupane, R, Yadav, R. K., Magar, P. P., Adhikari, K., &
Puri, C. (2020). Effect of Integrated Management of Fym and Urea in Cabbage Grown on Clay
Loam Soil, Dang, Nepal. Journal CleanWAS, 4(1), 32-35. CrossRef

Hasan, M. R,, & Solaiman, A. H. M. (2012). Efficacy of organic and organic fertilizer on the growth
of Brassica oleracea L . ( Cabbage ). International Journal of Agriculture and Crop Sciences,
4(3),128-138.

Hassan, A, Timerman, Y., Hamdan, R, Sela, N., Avetisyan, A., Halachmi, N., & Salzberg, A. (2018).
An RNAi screen identifies new genes required for normal morphogenesis of larval
chordotonal organs. G3: Genes, Genomes, Genetics, 8(6), 1871-1884. CrossRef

Ibukunoluwa Moyin-Jesu, E. (2015). Use of different organic fertilizers on soil fertility
improvement, growth and head yield parameters of cabbage (Brassica oleraceae L).
International Journal of Recycling of Organic Waste in Agriculture, 4(4), 291-298. CrossRef

Islam, M. A, Ferdous, G., Akter, A, Hossain, M. M,, & Nandwani, D. (2017). Effect of organic,
inorganic fertilizers and plant spacing on the growth and yield of cabbage. Agriculture
(Switzerland), 7(4), 1-6. CrossRef

Islam, M. R, Hoque, T. S.,, Khan, R. N. A, Farzana, S.,, Ahmed, M., & Khodabakhshloo, N. (2021).
Influence of Different Integrated Nutrient Management Strategies on Growth, Yield and
Nutritional Qualities of Cauliflower. Agricultural Research, 10(4), 656-664. CrossRef

Islam, M., & Mondal, S. (2018). Effect of Different Sources of Organic Nutrients in Combination.
Eco-Friendly Agril. ], 11(1), 13-20.

Jat, M. K., Purohit, H. S,, Singh, B., Garhwal, R. S., & Choudhary, M. (2013). Effect of integrated
nutrient management on yield and nutrient uptake in sorghum (Sorghum bicolor). Indian
Journal of Agronomy, 58(4), 543-547.

Kandel, B. P., & Shrestha, K. (2020). Performance evaluation of maize hybrids in inner-plains of
Nepal. Heliyon, 6(12).

Kaur, A. (2020). Impact of Various Organic Manures on Growth, Growth Attributes and Quality of
Cabbage (Brassica oleracea var. capitata L.). International Journal of Current Microbiology and
Applied Sciences, 9(4), 273-279. CrossRef

Kumar, A, & Khare, A. (2015). Nutrient Management in Cabbage for Higher Production in
Bundelkhand. Annals of Plant and Soil Research 17 (1), 17(1), 33-36. Direct Link.

Kumar Chaudhary, S., & Kumar Yadav, S. (2018). Response of Growth, Yield Attributes and Yield of
Cabbage (Brassica oleracea var. capitata) to Different Organic and Inorganic Sources of
Nutrients in Magadha Plain of Bihar Development of organic farming package for high value
vegetable crops View projec. February 2022. Direct Link.

Ministry of Agriculture and Livestock Development (MOALD). (2021). Statistical Information on
Nepalese Agriculture (2077/78).

N, L, & Saju, K. K. (2018). Classification of Macronutrient Deficiencies in Maize Plant Using
Machine Learning. International Journal of Electrical and Computer Engineering (IJECE), 8(6),
4197. CrossRef

Obidola, S. M., Iro, I. 1., & Rebecca, Z. A. (2019). Influence of Organic Manure and Inorganic Fertilizer
on the Growth, Yield and Phytochemical Constituents of Cabbage (Brassica oleracea). Asian
Journal of Agricultural and Horticultural Research, July, 1-9. CrossRef

JAAB | Journal of Agriculture and Applied Biology 73 Volume 5 | Number 1 | June | 2024


https://doi.org/10.5829/idosi.wjas.2015.11.6.1897
https://doi.org/10.26480/jcleanwas.01.2020.32.35
https://doi.org/10.1534/g3.118.200218
https://doi.org/10.1007/s40093-015-0108-0
https://doi.org/10.3390/agriculture7040031
https://doi.org/10.1007/s40003-020-00527-7
https://doi.org/10.20546/ijcmas.2020.904.033
http://www.apsragra.org/images/publish/march_2015_vol_17_no_1/Nutrient%20management%20in%20cabbage%20for%20higher%20production%20in%20Bundelkhand%20region%20of%20Uttar%20Pradesh.pdf
https://www.researchgate.net/publication/358276136
https://doi.org/10.11591/ijece.v8i6.pp4197-4203
https://doi.org/10.9734/ajahr/2019/v4i130012

Aryal et al, 2024 / Evaluation of different organic and inorganic fertilizer combinations on the growth and yield of cabbage

Ramesh, E,, Sikder, S., & Basfore, S. (2020). Bio-effectiveness of Sabuj Gold as Organic Manure on
Cabbage, Cauliflower and French Bean. Current Journal of Applied Science and Technology,
October, 30-36. CrossRef

Reza, M. S,, Islam, A. K. M. S., Rahman, M. A,, Miah, M. Y., Akhter, S., & Rahman, M. M. (2016). Impact
of organic fertilizers on yield and nutrient uptake of cabbage (Brassica Oleracea var.
capitata). Journal of Science Technology and Environment Informatics, 3(2), 231-244.
CrossRef

Santhoshkumar, M. (2017). A Review on Organic Farming - Sustainable Agriculture Development.
International Journal of Pure & Applied Bioscience, 5(4), 1277-1282. CrossRef

Sher, A., & Mishra, S. (2023). Effect of FYM , biochar and biofertilizers on growth and yield of kharif
cabbage ( Brassica oleracea L . var. capitata ) cv. Pride of India. 12(4), 641-650.

Shrestha, S. L. (2019). Performance Evaluation of Cabbage (Brassica oleracea Capitata) Cultivars
in Mid-hills of Nepal for Winter Season Production. International journal of Horticulture, Ag-
riculture and Food science, 3(2).

Singh, A., Kumar, A, Yadav, S., & Singh, S. (2020). Effect of integrated nutrient management on
growth and yield of cabbage (Brassica oleracea var. capitata L.). International Journal of
Chemical Studies, 8(3), 1196-1200. CrossRef

Singh, A., Verma, N. P, Singh, A, Sharma, S., & Singh, M. K. (2023). Economics of Cabbage
Production Under Different Levels of Integrated Nutrient Management in Varanasi Region of
Uttar Pradesh, India. International Journal of Environment and Climate Change, 13(11), 4233-
4239. CrossRef

Souza, P. A, Souza, G., Menezes, ]. B, & Bezerra, N. F. (2008). Evaluations of cabbage cultivar grown
under organic compost and mixed mineral fertilizers. Hortic. Bras, 26(1), 143-145.

Sreenivasa, M. N., Naik, N., & Bhat, S. N. (2009). Beejamrutha: A source for beneficial bacteria.
Karnataka Journal of Agricultural Sciences, 22(1), 1038-1040.

Snr, P. A. P, Kyere, C. G, Jnr, P. A. P, Oppong, E., & Twumasi, G. (2020). Effects of Poultry Manure,
N. P. K Fertilizer and Their Combination on the Growth and Yield of Sweet Pepper. Asian
Journal of Agricultural and Horticultural Research, January, 14-22. CrossRef

ss Mojeremane, W. (2015). Effect of Different Application Rates of Organic Fertilizer on Growth,
Development and Yield of Rape (Brassica napus L.). International Journal of Innovative
Research in Science, Engineering and Technology, 4(12), 11680-11688. CrossRef

Timsina, J. (2018). Can organic sources of nutrients increase crop yields to meet global food
demand? Agronomy, 8(10), 1-20. CrossRef

Yadav, A., Kerketta, A., Topno, S. E., & Himanshu. (2022). Effect of Organic Fertilizers on Growth,
Yield and Quality of Cauliflower (Brassica oleracea var. Botrytis.). International Journal of
Environment and Climate Change, 12(11), 1079-1085. CrossRef

JAAB | Journal of Agriculture and Applied Biology 74 Volume 5 | Number 1 | June | 2024


https://doi.org/10.9734/cjast/2020/v39i2930954
https://doi.org/10.18801/jstei.030216.26
https://doi.org/10.18782/2320-7051.5649
https://doi.org/10.22271/chemi.2020.v8.i3p.9364
https://doi.org/10.9734/ijecc/2023/v13i113603
https://doi.org/10.9734/ajahr/2020/v5i130039
https://doi.org/10.15680/ijirset.2015.0412004
https://doi.org/10.3390/agronomy8100214
https://doi.org/10.9734/ijecc/2022/v12i1131084

