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Abstract 

 

Cabbage is (Brassica oleracea var. capitata) a popular leafy vegetable 

in Nepal, but depleted soil fertility and inefficient production tech-

niques can limit productivity. To address this, we conducted a study 

in the Jumla district of Karnali Province, Nepal during the 2022 main 

cropping season. We evaluated the impact of different organic ferti-

lizers on the growth and yield of cabbage using a Randomized Com-

plete Block Design with seven treatments and three replications with 

the hybrid cultivar 'Green Coronet'. The treatments included Farm 

Yard Manure, Poultry Manure, FYM + Vermicompost, Vermicompost, 

Black Wonder, FYM + Poultry Manure, and Sheep Manure. The param-

eters, including plant height, stem diameter, leaf length and width, 

head weight, polar and equatorial diameter, head circumference, root 

and shoot weight, and weight of the head (g) of cabbage were taken 

for measurement. Our findings showed that organic fertilizers signif-

icantly influenced the growth and yield of cabbage, with Vermicom-

post showing the most potential as a nutrient source for achieving 

higher growth and yield. The Vermicompost treatment resulted in the 

largest size of cabbage head (1026 g), while the Farm Yard Manure 

and Poultry Manure treatments had limited impact. Our results sug-

gest that the use of organic fertilizers such as Vermicompost can lead 

to higher cabbage production, improved soil fertility, and reduced re-

liance on chemical fertilizers and pesticides. This has significant im-

plications for promoting sustainable agriculture practices, improving 

food security, and providing economic benefits for farmers and com-

munities in Nepal and beyond.  
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Introduction 
Cabbage is one of the oldest vegetables with 

a high nutritional content and has been  

cultivated and marketed commercially glob-
ally. It is a member of the Cruciferae or Brassi-
caceae family. The scientific name of cabbage is 
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Brassica oleracea var. capitata, and its somatic 
chromosome number is 2n = 18 (Chiang et al., 
1993). Domestication of B. oleracea crops oc-
curred in the Eastern Mediterranean region 
(Makenzie et al., 2021). Cabbage is an herba-
ceous annual or biennial vegetable. Cabbage 
can endure significant frost and thrives in hu-
mid, cool climates (Červenski et al., 2022). Cab-
bage is typically grown as a spring or fall crop 
in temperate areas, whereas in warmer re-
gions, it is primarily grown in the winter and 
early spring. Cabbage can be grown on a wide 
range of soils and thrives on well-drained, 
moisture-retentive loamy soils efficiently sup-
plied with organic matter. The pH range con-
sidered ideal for soil is between 5.5 to 6.5 
(Teshome & Aside, 2020). The French word 
Caboche, which means the head, is the origin of 
the English term cabbage (Rana, 2020). The ed-
ible portion of the cabbage plant is the head ter-
minal vegetative bud, which consists of com-
pacted layers of leaves with a wide range of 
sizes, colors, and textures (Moreb et al., 2020). 
Cabbage is a nutrient-dense vegetable that is 
high in fiber, essential minerals such as miner-
als (Ca, P, and K), and vitamins (C, K, A, and fo-
late) (Jonatan & Campos, 2021). Cabbage juice 
helps to reduce inflammation, enhance im-
mune function, and promote healthy digestion. 
It is prepared in several ways for eating, that is, 
stewed, shredded, steamed, pickled, fer-
mented, boiled, sautéed, or eaten raw (Moreb 
et al., 2020).  

Cabbage, a significant contributor to the 
world's vegetable market originated in Europe 
and has since spread to Asia and the Americas. 
In 2020, more than three-fourths of the world's 
vegetable crop was produced in Asia, with cab-
bage ranking fourth, behind tomatoes, onions, 
and cucumbers (Shahbandeh, 2022). The Min-
istry of Agriculture and Livestock Development 
of Nepal reported that in the fiscal year 
2020/21, the fresh vegetable farming area in 
Nepal was approximately 2,84,121 hectares 
with a productivity rate of 14.05 mt ha-1 (Min-
istry of Agriculture and Livestock Develop-
ment, 2022). Cabbage is one of the most popu-
lar cole crops in Nepal. Nepal produced 9.02 
thousand mt Cabbage and other brassicas in 
2020, placing it in 18th place overall in the Asia- 
Pacific region (Ganbold, 2022).  Cabbage  

exports from Nepal were 7,756 tonnes in 2019. 
The mountainous district of Nepal, Jumla, is re-
nowned for its high-altitude agroecosystem, 
which has enormous potential for organic 
farming. In recent years, cabbage production 
has gained popularity among farmers due to its 
longer shelf life and low vulnerability to pests 
and diseases. With its ideal environment for 
cabbage cultivation, Jumla has made significant 
strides in vegetable farming, utilizing 112 hec-
tares of land for cabbage production and 
achieving a yield of 6.89 mt ha-1 in the fiscal 
year 2020/21 (Ministry of Agriculture and 
Livestock Development, 2022). As a result, veg-
etable farming has become a lucrative alterna-
tive for farmers, and it has replaced the cultiva-
tion of paddy and other crops in Jumla.  

Cabbage needs a constant supply of water 
and nutrients to develop, as it quickly depletes 
the soil of its nutrients. To achieve higher 
productivity and maximize profits in cabbage 
cultivation, farmers must provide the appropri-
ate amount of nutrients. Excessive and inap-
propriate use of chemical fertilizers causes soil 
degradation, environmental pollution, and 
health hazards for farmers and consumers, un-
dermining sustainable farming practices, de-
spite their role in boosting crop yields. Conse-
quently, the preference should be for organic 
fertilizers. Organic fertilizer has the potential to 
replace chemical fertilizer. The use of organic 
nutrients in various forms, including ver-
micompost, farmyard manure, poultry manure, 
and biofertilizer, has shown significant effects 
on the physical and biological characteristics of 
different crops. Organic fertilizers are a sus-
tainable source of nutrients for cabbage plants 
and influence the environment and soil quality. 
They contribute to the soil's ability to retain 
water, reduce bulk density, and have a high cat-
ion exchange capacity. Additionally, they pro-
mote the growth of a diverse range of beneficial 
microorganisms in the soil (Islam et al., 2017). 
The nutritional value and keeping quality of 
cabbage heads can be improved by applying or-
ganic manure. Different organic manures had a 
noticeable impact on vegetative development 
and the number of days needed for head initia-
tion and harvest in cabbage. The addition of  
organic fertilizer enhances root development, 
which indirectly enhances plant nutrient  
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availability and leads to improvements in leaf 
area development and crop output. This re-
search aims to study the effects of various lo-
cally available organic manure and fertilizers 
on cabbage growth and yield.  
 

Materials and methods 
Location 

Jumla district, located in the mid-western 
region of Nepal in the Karnali province, covers 
an area of 2531 km2 and lies between 81⁰ 28' E 
to 82⁰ 18' E longitude and 28⁰ 58' N to 29⁰ 30' 
N latitude. The elevation of Jumla varies from 
915 m to 4679 m above sea level and divides 
into three regions: higher himalayan, higher 
mountain, and mid-mountains. The  
Experimental Farm was located at Simkhada  

Chandanath-3, which is about 10 km away from 
the District Agriculture Development Office in 
Jumla, at a longitude of 82°11' 04" E and lati-
tude of 29⁰ 17' 30" N.  
 
Climate 

During the cropping season, the average 
monthly temperature varied between 12°C and 
14°C, and the average monthly relative humid-
ity ranged from 40% to 88%. The average 
monthly rainfall was between 10.4 mm and 112 
mm, with the highest rainfall occurring in July 
(112.2 mm) and the lowest in April (10.4 mm) 
which is represent in Figure 1. During April 
2022 to September 2022, the average cloud 
and humidity percentages were 51.4% and 
68.6%, respectively. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
Figure 1. Graphical representation of average monthly climate data during the crop  season 

 
Characteristics of soil 

Before laying out the experiment, soil sam-
ples from various spots of the experimental 
field at a depth of 15 cm were randomly col-
lected. The composite sample prepared after-
ward was then analyzed to determine the  

physiochemical properties of the soil. Soil test-
ing is crucial before growing any crop. The fol-
lowing Table 1 summarizes the physical and 
chemical characteristics of the soil in the exper-
imental area. 

 
Table 1. Physical and chemical properties of the soil 

Soil type pH Available N (%) Available P2O5 (%) Available K2O (%) Average Carbon (%) 
Loamy 6.6 0.19 0.23 0.7 4 

April May June July August
Septem

ber

Average monthly rainfall
(mm)

10,4 37 59,5 112,2 105,1 78,3

Average monthly
temperature (°C)

12 12 14 13 12 11
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Treatments detail 
For the experiment, the cabbage variety 

"Green Coronet" was selected. It is a        hybrid 
cabbage variety used for fresh market consump-
tion. The experiment was carried out in a Com-
pletely Randomized Block Design (RCBD) con-
sisting of 7 treatments (Table 2) and three rep-
lications. Each experimental unit had a size of 
2.1 m x 2.1 m, with a spacing of 40 cm x 40 cm 

maintained between plants. A border gap of 10 
cm was also maintained in each experimental 
unit. About 15 cm and 30 cm distance were 
kept between two treatments and replication 
plots respectively to carry out intercultural op-
erations such as watering, weeding, etc. Each 
experimental unit consisted of 25 cabbage 
plants.

 
Table 2. Details of treatments used for the study 

Treatment number Treatments codes Fertilizers Doses (t ha-1) 
T1 FYM Farm Yard Manure (FYM) 29.40 
T2 PM Poultry Manure (PM) 4.80 
T3 FYM+VC FYM (50%) + Vermicompost (50%) 14.70+4.60 
T4 VC Vermicompost (VC) 9.20 
T5 BW Black wonder 0.23 
T6 FYM+PM FYM (50%) + Poultry Manure (50%) 14.70+2.40 
T7 SM Sheep manure 4.80 
 
Experimental setup 

The experiment involved growing cabbage 
during the Kharif growing season. To plant one 
hectare, approximately 300-500 g of cabbage 
seed was required. A good tilth seedbed was 
prepared before sowing, and Trichoderma 
viride (@4 g/kg seed) was applied to prevent 
damping-off disease. Excess seedlings were 
thinned out to prevent overcrowding. After fi-
nal field preparation, the recommended doses 
of manure and fertilizer (20 t ha-1 FYM and 
200:120:80 kg ha-1 NPK) were uniformly 
broadcasted in each plot. Healthy and uni-
formly-sized cabbage seedlings (6-7 weeks old) 
were transplanted onto the flat land, maintain-
ing a planting distance of 40x40 cm (25 seed-
lings per experimental unit). Intercultural op-
erations, such as irrigation, weeding, hoeing, 
and earthing up, were practiced. The first irri-
gation was applied immediately following the 
transplanting of the seedlings, and successive 
irrigations were applied every 10 to 15 days. 1 
to 3 hand weeding and hoeing were practiced 
to keep weeds out of the crop, and earthing up 
was done 45 days after transplanting to pre-
vent plant toppling during head formation. 

 
Observation recorded 

Five randomly chosen plants from each plot 
were tagged and observed for data collection.  
 

The means of these observations for statistical 
analysis was calculated. The following list in-
cludes plant parameters evaluated to ascertain 
the effects of various treatments. 

 
Growth parameter 

The growth parameters of cabbage were 
observed and evaluated at 40 DAT, 70 DAT, and 
at harvesting. These included plant height, 
number of leaves per plant, leaf length, leaf 
width, stem diameter, and plant spread. Plant 
height, number of leaves per plant, leaf length, 
and leaf width were measured from randomly 
selected five plants at 30-day intervals. Stem di-
ameter was measured at the basal portion of 
the stem every month, starting from 45 days af-
ter transplantation to harvest. Plant spread 
was determined by measuring the horizontal 
and vertical spread lengths of the plant and av-
eraging them. 

 
Phenological parameters 

The study recorded the number of days 
taken for visible head formation after trans-
plantation was recorded for each plot. Addi-
tionally, the time taken for marketable size 
heads of 50% of plants to be harvested and the 
time taken for 90% of the heads in the plot to 
reach maturity were also recorded. 
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Yield parameters 
Various yield parameters were observed, 

including polar and equatorial diameter, head 
circumference, root and shoot length, root and 
shoot weight, compactness of head, harvest  
index, net head weight, yield per plot, and yield 
per hectare. The polar and equatorial diameter 
of the head were measured, as well as the head 
circumference. The Compactness of the head is 

measured in terms of the 'Z' value by using the 
following formula shown below (Bhat et al., 
2017), and the harvest index was calculated as 
the ratio of net head weight to gross head 
weight (Ananda et al., 2018). Net head weight 
was measured by collecting five heads sepa-
rately and weighing them, and the yield per plot 
and yield per hectare were calculated accord-
ingly.

 

𝐶𝑜𝑚𝑝𝑎𝑐𝑡𝑛𝑒𝑠𝑠 𝑜𝑓 ℎ𝑒𝑎𝑑 =
ℎ𝑒𝑎𝑑 𝑤𝑒𝑖𝑔ℎ𝑡(𝑔)

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑜𝑓 𝑝𝑜𝑙𝑎𝑟 𝑎𝑛𝑑 𝑒𝑞𝑢𝑎𝑡𝑜𝑟𝑖𝑎𝑙 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟3 ∗ 100    

 

Results  
Effect of different treatments on the growth 
parameter of Cabbage 

In this study, the growth and development 
of cabbage plants were investigated under the 
application of various sources of nutrients. The 
plant height was measured at different days af-
ter transplanting (40, 70, and 100 DAT). The re-
sults presented in Table 3 showed that differ-
ent sources of fertilizer had a significant effect 
on plant height at different stages of plant 
growth. The average plant height at 40 DAT 
was 20.91 cm. At 70 DAT, the mean height of 
the plant was 25.38 cm, and vermicompost was 
found to be the most effective in increasing the 
plant height, with a mean height of 30.62 cm. At 
harvest, treatment T4 (Vermicompost) showed 
the maximum height of plants (34.38 cm), fol-
lowed by T5 (Black Wonder) with a plant 
height of 34.07 cm, T7 (Sheep manure) with a 
plant height of 30.21 cm, and T6 (FYM and 
poultry manure combination) with a plant 
height of 30 cm. The number of leaves did not 
show any significant difference between differ-
ent treatments (Table 3). The mean number of 
leaves developed from transplanting to harvest 
days was 14. The length and width of un-
wrapped leaves of cabbage also showed a sig-
nificant difference under the application of dif-
ferent sources of nutrients (Table 4). The leaf 
length of cabbage from transplanting to 40 
days was found to be highest (20.17 cm) under 
treatment T4 (Vermicompost) and lowest 
(10.79 cm) under treatment T7 (Sheep ma-
nure). The treatments T5 (Black Wonder) 
showed the greatest increase in leaf length at 
harvest which was on par with T4  
(Vermicompost) at harvest. The plants treated 

with T3 (FYM+PM) and T2 (PM) had the small-
est leaf length at harvest. Similarly, the width of 
unwrapped leaves of cabbage showed signifi-
cant differences among treatments. Treatment 
T4 (Vermicompost) had the highest leaf width 
of 18.16 cm between transplanting and 40 
days, while treatment T7 (Sheep manure) had 
the lowest of 8.42 cm. At harvest, the mean leaf 
width was 23.40 cm, which was on par with 
treatment T4 (FYM) with 21.35 cm, T2 (PM) 
with 22.71 cm, T3 (FYM+VC) with 22.79 cm, 
and T6 (FYM+PM) with 22.63 cm. Cabbage 
plants treated with T7 (SM) showed the least 
increase in leaf width at all stages of plant 
growth. Overall, incorporating vermicompost 
into the soil was found to be beneficial in en-
hancing the growth of cabbage plants. Addi-
tionally, treatments T1, T2, and T3 also showed 
significant effects on the growth of cabbage 
plants. 

The effects of various nutrient sources on 
the stem diameter and plant spread of cabbage 
plants were investigated in this study. The re-
sults (Table 5) indicated that there were signif-
icant differences (p<0.05; LSD) in the stem di-
ameter of cabbage plants at different stages of 
growth after transplanting, with the applica-
tion of different nutrient sources playing a cru-
cial role in these differences. Treatment T5 
(Black Wonder) was found to be significantly 
superior in promoting stem diameter growth at 
70 days after transplanting (66.25 mm) and at 
harvest (73.87 mm), while treatment T4 (Ver-
micompost) also supported stem diameter 
growth from 41.85 mm at 40 days after trans-
planting to 69.13 mm at harvest. On the other 
hand, treatments T1 (FYM) and T3 (FYM + VC)  
resulted in the least stem diameter growth, 
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with values of 58.27 mm and 61.60 mm, respec-
tively. The interaction of different fertilizer 
treatments also had a significant impact on the 
plant spread of the cabbage plants at different 
days after transplantation. The average plant 
spread at 40 and 70 days after transplanting 
was 24.12 cm and 35.42 cm, respectively. While 
T4 (Vermicompost) followed by T3 (FYM+VC) 
and T5 (Black Wonder) showed the highest 
plant spread at harvest, the minimum plant 
spread was observed in the plot treated with 
T7 (Sheep manure), where the plant spread 
was only 36.90 cm at harvest. These findings 

suggest that altering the planting distance for 
cabbage cultivation under different fertilizers 
may be beneficial, as lower plant spread allows 
for more plants to be accommodated in a given 
plot. The superiority of vermicompost over 
farmyard manure may be attributed to its nu-
trient richness, quick mineralization, and avail-
ability of nitrogen and other plant nutrients. 
Overall, these results highlight the importance 
of selecting appropriate nutrient sources for 
promoting optimal growth and yield of cabbage 
plants. 

 
Table 3. Effect of different treatments on plant height and number of leaves of plant 

T.N. Treatments Plant height (cm) No. of leaves 
40 DAT 70 DAT At harvest 40 DAT 70 DAT At harvest 

T1 FYM 17.13 24.05 27.39 10 14 14 
T2 PM 20.47 24.47 28.43 10 14 14 
T3 FYM+VC 20.24 25.40 28.28 10 14 14 
T4 VC 24.16 30.62 34.38 10 15 15 
T5 BW 24.54 26.92 34.07 10 13 13 
T6 FYM+PM 22.52 23.98 30.00 9 13 13 
T7 SM 17.31 22.24 30.21 10 13 13 

 Mean 20.91 25.38 30.39 10 13 14 
 LSD 1.742 1.329 2.414 1.098 1.132 1.132 
 C.V5% 4.7 2.9 4.5 6.5 4.7 4.7 
 F-Test *** *** *** NS * * 

CV = Coefficient of variation, LSD= Least Significant Difference, *Significant at 5% level of signifi-
cance, ***Significant at 0.1% level of significance, NSNon-significant, 
 
Table 4. Effect of different treatments on leaf width, Stem diameter and plant spread of plant 

T.N. Treatments Leaf length (cm) Leaf width (cm) 
40 DAT 70 DAT At harvest 40 DAT 70 DAT At harvest 

T1 FYM 11.90 14.47 25.29 11.13 17.11 21.35 
T2 PM 16.31 19.10 22.61 14.98 17.29 22.71 
T3 FYM+VC 14.86 17.16 22.10 14.18 17.48 22.79 
T4 VC 20.17 23.90 32.17 18.16 22.21 30 
T5 BW 16.15 19.59 33.14 17.57 19.45 24.47 
T6 FYM+PM 14.14 17.11 28.59 13.73 17.14 22.63 
T7 SM 10.79 17.38 27.09 8.42 15.34 19.85 

 Mean 14.90 18.39 27.29 14.03 18.04 23.40 
 LSD 3.347 2.389 2.832 2.648 2.085 2.405 
 C.V5% 12.6 7.3 5.8 10.6 6.5 5.8 
 F-Test *** *** *** *** *** *** 

CV = Coefficient of variation, LSD= Least Significant Difference, ***Significant at 0.1% level of signif-
icance 
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Table 5. Effect of different treatments on stem diameter and plant spread 

T.N. Treatments Stem diameter (mm) Plant spread (cm) 

40 DAT 70 DAT At harvest 40 DAT 70 DAT At harvest 

T1 FYM 33.14 53.04a 58.27a 22.07 32.89 37.27 

T2 PM 36.61 57.26b 63.80ab 24.52 34.76 40.64 

T3 FYM+VC 36.42 55.60ab 61.60a 24.08 35.36 42.29 

T4 VC 41.85 62.60c 69.13bc 28.19 39.96 46.69 

T5 BW 40.44 66.25c 73.87c 25.76 38.51 42.41 

T6 FYM+PM 38.21 52.25a 68.67bc 23.77 35.01 40.82 

T7 SM 30.37 54.20ab 67.47b 20.43 31.45 36.90 

 Mean 36.72 57.31 66.11 24.12 35.42 41 

 LSD 3.816 3.786 5.401 2.425 3.382 2.702 

 C.V5% 5.8 3.7 4.6 5.7 5.4 3.7 

 F-Test *** *** *** *** ** *** 

CV = Coefficient of variation, LSD= Least Significant Difference, ***Significant at 0.1% level of sig-

nificance 
 
Effect of different treatments on yield param-
eters of cabbage 

The study investigated the effect of differ-
ent organic sources of nutrients on the growth 
and yield parameters of cabbage plants (Table 
6 and Table 7). After transplantation, the visi-
ble commencement of head formation was ob-
served 7 to 8 weeks later, and 50% head ma-
turity was achieved in 4 to 5 weeks after initia-
tion. Harvesting started 14 weeks after trans-
planting. The size and shape of cabbage heads 
are important cultivar traits that can be influ-
enced by cultivation factors such as fertiliza-
tion. The results showed that the size of cab-
bage heads was significantly influenced by dif-
ferent organic sources of nutrients. The mean 
polar diameter of the head was 12.49 cm, while 
the mean equatorial diameter was 15.76 cm. 
The highest polar diameters were observed in 
plots treated with T5 (Black Wonder) and T7 
(Sheep Manure), which were significantly dif-
ferent from the mean values. The highest equa-
torial diameter was observed in plots treated 
with T4 (Vermicompost) and T5 (Black Won-
der). The minimum polar diameter, equatorial 
diameter, and head circumference were ob-
served in plants treated with T1 (Farm Yard 
Manure). The head circumference of cabbage 
was highest in plots treated with T4 (Ver-
micompost), followed by T5 (Black Wonder) 
and T7 (Sheep Manure). The root length and 
shoot length of cabbage plants were highest in 
plots treated with T4 (Vermicompost) and T5 
(Black Wonder), respectively. The mean root 

length of cabbage was not significantly  
different among plants treated with T2 (Poul-
try Manure), T3 (Farm Yard Manure + Ver-
micompost), T6 (Farm Yard Manure + Poultry  
Manure), and T7 (Sheep Manure). The average 
shoot length of cabbage was 8.06 cm, and 
plants treated with sheep manure and ver-
micompost showed exactly similar shoot 
lengths (8.60 cm). The minimum root length 
and shoot length were observed in plants 
treated with T1 (Farm Yard Manure). The aver-
age root weight and shoot weight of cabbage 
plants were 49.97 g and 89.2 g, respectively. 
The treatment with T1, T2, T3, T6, and T7 
showed significantly lower root weights com-
pared to other treatments. Vermicompost and 
Black Wonder showed higher shoot weights. 
The study suggests that different organic 
sources of nutrients can significantly influence 
the growth and yield parameters of cabbage 
plants. 

The study further investigated the effect of 
different organic sources of nutrients on the 
growth and yield of cabbage. The compactness 
of the cabbage head was evaluated and found 
to range from 11.7% to 53.6%, with significant 
differences observed among the treatments. 
Treatment T1, which involved the application 
of Farm Yard Manure (FYM), resulted in the 
highest compactness of 53.6%, followed by T2 
and T3 with compactness values of 38.5% and 
37.6%, respectively. In contrast, the plot 
treated with Sheep manure (T7) showed the 
lowest compactness of 11.7%. Harvest index 



Adhikari et al., 2022 / Effect of different sources of organic fertilizers on crop growth and yield of cabbage 

 

    
 JAAB | Journal of Agriculture and Applied Biology 90 Volume 4 | Number 1 | June | 2023 

values ranged from 0.7263 to 0.7503, with the 
highest index recorded in T5, followed by T1 
(FYM) and T3 (FYM+VC), and these were at par 
with T6 and T7. The weight of cabbage heads 
was also evaluated, with the largest head 
weight (1062 g) recorded in T4 (Vermicom-
post) compared to the average head weight of 
756 g. T1, T2, and T6 showed similar head 
weights of 667 g, 682 g, and 643 g, respectively, 
while T7 had the lowest head weight of 518 g. 
Significant variations in cabbage yield were ob-
served among the different treatments, with 
the highest yield (26.55 kg) obtained in T4 
(Vermicompost) on a plot area of 3.24m2.  
Another treatment that produced a signifi-
cantly higher yield was T5 (Black  

Wonder) with 24.05 kg/plot. The average yield 
per plot was 18.91 kg, except for T7, which 
showed significantly lower yield/plot (518 g). 
The remaining  
treatments T1, T2, T3, and T6 measured similar 
yield per plot. The yield per hectare also varied 
significantly among the treatments, ranging 
from 39 to 81 tha-1. The plot treated with ver-
micompost showed a significantly higher yield 
(81.94 t ha-1) than all other treatments, and the 
average yield per hectare was 58.37 t ha-1. This 
was statistically similar to T3 (58.72 t ha-1) and 
slightly comparable to T1 (51.44 t ha-1) and T2 
(52.65 t ha-1). However, T7 showed a signifi-
cantly lower yield per hectare of 39.97 t ha-1. 

 
Table 6. Effect of different treatments on yield parameters of plants 

T.N. Treatments PD ED HC RL SL HD 

T1 FYM 8.63a 12.93a 54.73a 5.33 6.87 667 

T2 PM 10.83b 13.87a 57.13ab 8.80 7.40 682 

T3 FYM+VC 11.33b 14.60a 58.67ab 8.89 7.20 761 

T4 VC 13.97cd 18.33b 67.73c 12.17 8.60 1062 

T5 BW 15.07d 18.13b 66.80c 10.13 9.47 962 

T6 FYM+PM 12.53bc 14.67a 56.67ab 8.33 8.27 643 

T7 SM 15.07d 17.80b 59.60b 8.95 8.60 518 

 Mean 12.49 15.76 60.19 8.94 8.06 756 

 LSD 2.070 2.304 4.224 1.050 1.449 84.3 

 C.V5% 9.3 8.2 3.9 6.6 10.1 6.3 

 F-Test *** *** *** *** * *** 

PD: Polar diameter (cm), ED: Equatorial diameter (cm), HC: Head circumference (cm), RL: Root length (cm), 

SL: Shoot length (cm), HD: Head weight (g), CV = Coefficient of variation, LSD= Least Significant Difference, 

*Significant at 5% level of significance, ***Significant at 0.1% level of significance 

Table 7. Effect of different treatments on yield parameters of plants 

T.N. Treatments RW SW CC Y/P Y/H HI 

T1 FYM 41.20 80.8 53.6 16.67 51.44 0.7457 

T2 PM 42.60 81.9 38.5 17.06 52.65 0.7287 

T3 FYM+VC 46.33 84.4 37.6 19.03 58.72 0.7420 

T4 VC 63.33 100.5 25.8 26.55 81.94 0.7263 

T5 BW 65.67 95.7 21.1 24.05 74.23 0.7503 

T6 FYM+PM 43 86.4 26 16.08 49.64 0.7387 

T7 SM 47.67 94.73 11.7 12.95 39.97 0.7330 

 Mean 49.97 89.2 30.6 18.91 58.37 0.7378 

 LSD 7.840 9.55 14.61 2.107 6.504 0.038 

 C.V5% 8.8 6 26.8 6.3 6.3 2.95 

 F-Test *** ** *** *** *** NS 
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RW: Root weight (g), SW: Shoot weight (g), CC: Compactness of cabbage (Z%), Y/P: Yield per plot (kg/m2), Y/H: 

Yield per hectare (t/ha), HI: Harvesting index, CV = Coefficient of variation, LSD= Least Significant Difference, 

**Significant at 1% level of significance, ***Significant at 0.1% level of significance, NSNon-significant 

Discussion 
The use of organic manure in soil has been 

shown to improve the growth and yield of var-
ious plants (Khatri et al., 2019). In this study, 
we investigated the effects of vermicompost 
(VC), a type of organic fertilizer, on the growth 
and yield parameters of cabbage plants. Our re-
sults indicate that plants treated with VC had 
the highest growth parameters and yield. This 
may be due to the nutrient content of VC, which 
has been found to act as a "growth promoter 
and protector" for crop plants (Sinha et al., 
2010). VC has a higher porosity, aeration, 
drainage, and water holding capacity than reg-
ular compost, as well as a higher humus con-
tent. This allows it to provide balanced  
nutrients to plant roots, increase organic mat-
ter content in soils, and introduce beneficial mi-
crobes to improve soil biology and fertility 
(Sinha et al., 2010). The increased root growth 
and rhizosphere development resulting from 
VC application can lead to improved nutrition 
and water absorption, increased leaf area de-
velopment, and a higher rate of photosynthetic 
activity, ultimately resulting in a heavier head 
weight for cabbage (Chaudhary et al., 2018). 
Studies have shown that VC is superior to farm-
yard manure in terms of nutritional richness, 
rapid mineralization, and greater availability of 
nitrogen and other plant nutrients (Chaudhary 
et al., 2015). This is consistent with the findings 
of Canellas et al., (2002), who suggested that 
humic acid excreted by earthworms in humus 
content can promote plant growth even in 
small doses. Furthermore, VC can maintain nu-
trients for a longer period of time than regular 
compost and provide plants with the necessary 
levels of macro and micronutrients, including 
nitrogen, phosphorus, and potassium (Liu, 
2021). This has been shown to enhance root 
function and leaf photosynthesis, resulting in 
increased levels of chlorophyll, nitrogen, and 
potassium in the leaves (Liu, 2021). In addition 
to VC, we also evaluated the effects of a com-
mercial organic fertilizer, Black Wonder (BW), 
with a total organic matter content of 20%. We 
found that BW had a slightly similar effect on 

growth and yield (74.23 t ha-1) of cabbage 
plants compared to VC. This is consistent with 
the findings of Sundararasu (2019), who re-
ported an increase in yield parameters and 
yield of soybean due to vermicompost applica-
tion. In conclusion, our study demonstrates the 
positive effects of incorporating organic ferti-
lizer, specifically VC, on the growth and yield of 
cabbage plants. The nutrient content and phys-
ical properties of VC, including its ability to in-
troduce beneficial microbes and maintain nu-
trients over time, contribute to its effectiveness 
in promoting plant growth and increasing 
yield. 

The incorporation of organic fertilizers into 
soil can have a positive impact on plant growth 
and yield. One such fertilizer, which contains 
micro and macro nutrients that improve soil 
structure and increase water absorption and 
circulation, is reported to have a significant nu-
trient release effect. However, not all types of 
organic fertilizers produce the same results. 
Sheep manure, for example, was found to be 
least effective for cabbage growth and yield in 
the current study, with a yield of only 39.97 t 
ha-1 and minimum compactness of cabbage 
(11.7%). This may be due to the slow-release 
nature of the nutrients found in sheep manure 
(Gammal & Salama, 2016). Other studies have 
shown positive effects of sheep manure appli-
cation on plant growth and nutrient concentra-
tion (Khalid & Mubarak, 2016; Mahmoodabadi 
et al., 2011; Ahmet, 2019), indicating that the 
quality of the locally available sheep manure 
may need to be improved to achieve better  
results. In contrast, vermicompost was found to 
be highly effective for cabbage growth and 
yield in the current study, with the highest 
growth parameters and yield observed in 
plants fertilized with vermicompost. This is 
consistent with previous studies that have 
shown the potential of vermicompost to act as 
a growth promoter and protector for crop 
plants due to its high porosity, aeration, drain-
age, and water holding capacity, humus con-
tent, and ability to provide balanced nutrients 
to plant roots (Sinha et al., 2010; Liu, 2021). 
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The use of poultry manure and farmyard ma-
nure also had a moderate impact on cabbage 
growth and yield, with larger yields obtained 
by combining farmyard manure and vermicom-
post. Chicken litter, specifically, has been 
shown to improve vegetative growth and yield 
quality and quantity of broccoli (Hammad et al., 
2019). Overall, these findings suggest that the 
choice of organic fertilizer can have a signifi-
cant impact on plant growth and yield, and that 
the quality of locally available fertilizers may 
need to be improved to achieve optimal results. 
These results have practical relevance for farm-
ers seeking to optimize their fertilizer use prac-
tices to achieve desirable crop yields. 

Poultry manure is a rich source of nitrogen 
(N), phosphorus (P), and potassium (K), as well 
as other secondary nutrients and amino acids 
that are required for enhanced photosynthesis, 
cell division, and cell enlargement in plants 
(Sunassee, 2001). The high amount of nitrogen 
in poultry manure is primarily in the urea or 
ammonium form, which is readily available to 
plants (Sunassee, 2001). Poultry manure has 
been reported to promote root growth and de-
velopment, resulting in improved growth, pho-
tosynthetic activity, and dry matter accumula-
tion (Abou-El-Magd, 2006). Moreover, the use 
of chicken manure has been observed to en-
hance the growth and yield of maize crops, as 
evidenced by an increase in the number of 
leaves per plant, thicker stems, and higher 
grain yield (Asfaw, 2022). Farmyard manure 
(FYM) application has also been found to en-
hance vegetative growth, increase yield, and 
improve pod quality traits of okra (Alam et al., 
2019). Nutrients in most soils are optimally 
available at pH 6.2 - 6.8 (Sugiono & Krismawati, 
2020), and the results of soil analysis in this ex-
periment showed that the pH of the soil was 
6.6. However, the moderate impact on growth 
and yield parameters of FYM may be attributed 
to nutrient loss resulting from improper han-
dling and storage practices, as well as the lim-
ited availability of nutrient-rich manure due to 
a decreasing number of livestock and a reduc-
tion in available land for application. The use of 
FYM excelled the cabbage head's compactness 
(53.6%), although there was no significant dif-
ference in the number of unfolded leaves 
among the various treatments. Khatiwada 

(2000) reported that the head compactness 
from the close spacing is quite acceptable to the 
local market. Additionally, the use of poultry 
manure resulted in significant plant spread 
(40.64 cm), which was comparable to the spac-
ing used in research (Ratna, 2012). The maxi-
mum leaf spread (46.69 cm) was observed un-
der the treatment of vermicompost (Ratna, 
2012). The primary nutrient content of chicken 
litter is 3.03% N, 2.63% P2O5, and 1.4% K2O 
(Reddy, 1995). The maximum equatorial diam-
eter of cabbage head was 18.33 cm, and its 
fresh weight was 1062 g in this experiment. 
Wszelaki and Kleinhenz (2003) reported a 
clear polynomial correlation between head 
weight and diameter, showing that as head di-
ameter increased, so did head weight consist-
ently. Moreover, Ratna (2012) suggests that 
plants tend to increase their leaf area as a strat-
egy to maximize light energy absorption for 
photosynthesis, especially when there is insuf-
ficient light intensity. Organic fertilizers that 
supply the required nitrogen for plants to 
thrive promote the growth of leaf area (Ratna, 
2012). In conclusion, proper handling and stor-
age practices should be implemented to mini-
mize nutrient loss and optimize the utilization 
of manure as a source of nutrients for crops. 
The addition of organic matter to the soil can 
improve the efficiency of nitrogen absorption 
by plants. Combining different types of manure, 
such as farmyard manure and vermicompost, 
may result in increased yields and improved 
crop growth. 

 

Conclusion 
The present study investigated the effect of 

different organic fertilizers on the growth and 
yield parameters of cabbage. The results 
demonstrated that all treatments significantly 
affected most of the observed traits, except for 
the number of open leaves. Vermicompost was 
found to be the best treatment, followed by 
commercially available organic fertilizer Black 
Wonder, while Farm Yard Manure and Poultry 
Manure had a limited influence on cabbage 
growth and yield. Organic manures, such as 
Farm Yard Manure and Vermicompost, are rich 
in organic matter that increases the nitrogen 
content in the soil. However, excessive addition 
of NH4+ may cause ammonia toxicity and  
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rhizosphere acidification, which can impede 
plant growth. Therefore, it is important to use 
organic fertilizers judiciously to avoid negative 
impacts on plant growth. Although Black Won-
der was found to be the most effective treat-
ment, its availability on the market may not be 
consistent for all agriculture seasons, and its 
use may raise the cost of production and reduce 
the farmer's profitability. Therefore, it can be 
concluded that the application of Vermicom-
post @9.20 t ha-1 is a suitable organic fertilizer 
for the improved growth and yield of cabbage. 
These findings suggest that proper manage-
ment and selection of organic fertilizers can en-
hance the productivity of cabbage and poten-
tially other crops. 
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