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Abstract: An experiment was conducted to determine the effect of organic and inorganic fertilizer on
growth parameters of cabbage crop. The study was conducted for period of six weeks at Ramat Polytechnic
Teaching and Research Farm which is located in a semi-arid climate, of Maiduguri Nigeria. Furthermore,
the highest growth parameters such plant height, leaf length, leaf width and number of leaves at all weeks
after sowing were remarkably influenced by organic manure used as treatment and it was closed by
inorganic at same weeks after. While, mostly control plot yielded a lowest growth parameter throughout
the period of the experiment. Similarly, correlation analysis among the growth parameters at 9WAS
showed that, there is strong positive relationship of about (82% to 90%) among the crop parameters
experimented. Therefore, the study indicates that organic manure treatment has the highest influence on
growth parameter of cabbage crop study in the region. In this way, depending on the needs of the user,
therefore, it recommended that the experiment should be repeated in similar agro-climatic condition in
order to confirm the findings. Similar experiment are needed to be conducted using different organic
manure and crop varieties in order to ascertain this finding.
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INTRODUCTION
Background Information

Cabbage (Brassica oleraceal.) is one of the cool crops, a member of the Brassicaceae family.
Cabbage is an important fresh and processing vegetable crop in most of the countries of the
world. Cabbage is generally grown during Rabi season in Bangladesh. Cabbage is an important
and nutritious winter leafy vegetable in Bangladesh. It contains a range of essential vitamins and
minerals as well as a small amount of protein and good caloric value. The productivity of cabbage
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per unit area is quite low (15 t/ha per unit area) as compared to the developed countries of the
world. Various factors such as soil nutrient management, irrigation, variety, plant population per
unit area, are involved for better growth of cabbage. Among the factors, suitable variety and
nutrient supply are the important inputs for realizing higher cabbage yield and its nutrient
content. Variety is an important factor for successful crop yield. An improved variety represents
a higher yield than a wild one. Generally, nutrient requirement is determined by the variety of
crops. High yielding variety requires more nutrients than the local or wild variety. Usually, it
depends on its vegetative and reproductive characters. And it was also mentioned that the
vegetable variety and history of fertilizer use are important factors to be considered in the
development of a soil nutrient management program. The cultivation of cabbage is required a
proper supply of plant nutrients. The requirement of these plants’ nutrients can be provided by
applying inorganic fertilizer or organic manure or both. However, farmers are now showing
interest in organic farming because of, they are more aware of the residual effect of chemical
substances used in the crops field and environmental degradation. Besides, the excess application
of inorganic fertilizer causes a hazard to public health and the environment. But the application
of both organic and inorganic fertilizer combined, can increase the yield as well as keep the
environment sound. Considering the above factors, the present experiment was therefore
undertaken to compare the influence of NPK fertilizer and poultry manure on the growth of
cabbage production.

Statement of the Problem

Macronutrients are the most limiting nutrients in our soils due to continuous cropping (Savant
and Stangel, 1990). Increased use of inorganic fertilizers, deteriorate the physical properties of
the soil (Ogungbile and Olukosi, 1990). Some of the inorganic fertilizers are volatile and others
leach to lower horizons where roots cannot reach them, Aisha et al. (2007). The quality and
quantity of Cabbage is low, growth and development rate is also low, this limitation require quick
intervention because high quality and quantitative yield of crops, including cabbage can be
obtained by incorporating organic manure (Okalebo, 2002). Aisha et al. (2007) showed that
inorganic fertilizers generate several deleterious effects to the environment and human health.
They argued that inorganic fertilizers should be replenished every cultivation season because, the
synthetic compounds of N, P and K fertilizer is rapidly lost by either evaporation or by leaching in
drainage water and leads to dangerous environmental pollution. Continuous usage of organic
fertilizer affects soil structure because it causes soil to clump, forming soil aggregate thus
improving the soil structure, organic manure decomposes to form humus which binds soil
particles together thus improving the soil structure and its physical properties (Ogungbile and
Olukosi, 1990). Hence, organic manures can serve as alternative to mineral fertilizers as reported
by Naeem et al. (2006) for improving soil structure (Dauda et al., 2008).

Significance of the study

The study was fundamental in providing scientific facts on effect of poultry manure and NPK
fertilizer on overall cabbage production. The research developed appropriate recommendations
for the poultry manure to be applied by the farmers thus increasing cabbage production. The
results study can act as a basis for advising farmers on use of the orphaned vegetable that is high
yielding, high nutritive and matures within a short time. By carrying out this study, it may end up

arcnjournals@gmail.com Page | 14



International Journal of Agricultural Science and Technology

as a source of knowledge on the effects of organic and inorganic manure on overall crop
production. This will also assist cabbage production farmers on efficient production of cabbage
using organic poultry manure.

Aim and Objectives of the Study

The aim of this study was to compare the effect of organic and inorganic fertilizer on the growth
of cabbage production.

To compare the influence of poultry manure and NPK fertilizer on the growth of cabbage at 5t/ha.
Scope and Limitation of the Study
Scope

The scope of this study was undertaken to compare the effect of organic and inorganic fertilizer
on the growth of cabbage, was carried out in the agricultural Research Farm of Ramat Polytechnic
Maiduguri.

Limitation

The quality and quantity of Cabbage is low, growth and development rate is also low, this
limitation require quick intervention because high quality and quantitative yield of crops,
including cabbage can be obtained by incorporating organic manure

MATERIALS AND METHODS
The Study Site

The study was carried out at the agricultural research farm of Ramat polytechnic Maiduguri. From
January 2020 to April 2020.The location of the experimental site was 115/N latitude and 1309/E
longitude (Kyari et al). And at an elevation of 335m from sea level. The climate of experimental
site was under the tropical climate region and is characterized by three seasons’ cool-dry season
(October to March), hot season (April to June) and a rainy season (June to September). The
average annual rainfall is around 640mm and the temperature is high ranging “between’ 20-40
°C (Dalorima, 2002). The area is highly susceptible to draught with relative humidity of 13% and
65% in dry and rainy season respectively (Bashir. 2014). Also, the area is vulnerable to
desertification (Dibal, 2002). The soil of the experimental area is sand loamy which have low
moisture holding capacity. It is characterized with clay of 8.0%, silt 11.8% and sand 80.2% having
PHof 6.8 and the field capacity volume is 16.2%, wilting point 3.2%, available water content 13.0%,
bulk density 1.70g/cm? and organic matter 3.99% respectively.

The experimental design

The experiment was carried out in a 5x3 factorial arrangement in a randomized complete block
design (RCBD) with three replications. There were two factors under study, poultry manure and
NPK fertilizer which was applied at recommended rate. Both organic and inorganic manure were
applied at the same rate of 5 t/ha.
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Experimental layout

Experimental area had dimensions of 3.9 m by 7.2 m (28.08 m?) while each block measure 1.1 m
by 7.2 m (7.92 m?) individual plots measured 1.1 m x 2.2 m (2.42 m?) individual blocks were
spaced 0.3m apart and plots within the blocks were also spaced 0.3m.

There were three blocks, each of the plots contained 15 plants. Well decomposed poultry manure
was applied in dry weight at 5t/ha as recommended and NPK was also applied at same rate.

Management of the experiment /agronomic practices

The land was cleared before transplanting. The land was then manually ploughed and leveled to
create a suitable tilt. The plot units were slightly raised about 25-30 cm high to ensure that inter
plot spacing was maintained. Seedling of the selected cabbage variety were raised in the seed
bed one month before the actual transplanting (January 06, 2020). Healthier and uniform
seedling were transplanted into a hole of 6cm depth to an individual experimental unit at an inter
row spacing of 45cm and intra spacing of 40 cm apart giving a plant population of 15 plants per
plots. Watering was also carried out early in the morning or late in the evening. The variety of
cabbage used was spring light. It is popular grown by farmers, both for home and source of
income. The treatment that comprises of organic fertilizer at a rate of 104g per each plant which
is equivalent to 5t/ha and the inorganic fertilizer is also at a rate of 104g per each plant were
applied after three weeks of transplanting.

Data Collection

To compare the influence of poultry manure and NPK fertilizer on the growth of cabbage, nine
samples were selected per plot. And based on the samples, plant height, leaves length, leaves
width and the number of leaves from each experimental unit were recorded and their average
values were used for the computation.

Plant height (PH)

Cabbage plant height (PH) was measured at week 4 after transplanting and continuously from
selected plant per plot and their mean were recorded. The measurement was done with a ruler
from the tip head to down collar at maturity and express in centimeter.

Leaves length (LL)

Leaves length were measured every week after the application of the treatment from the same
selected plant per plot for calculating leave area index.

Leaves width (LW)

Width of the leaves were also measured from the selected plant every week and the data were
recorded for further analysis of the leave area index.
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Number of leaves per plant (NLPP)

Number of leaves per plant were counted at the first week of applying the treatment and
continuously every week from the selected plant per plot and their mean were recorded.

Statistical Analysis

Data was subjected to analyses of variance (ANOVA) at 95% confidence level and where
there were significant differences further mean separation was obtained by least
significant difference (LSD) at 5%.

RESULTS AND DISCUSSION

The results recorded on the effect of organic and inorganic fertilizer on the plant height of
cabbage.

Table 1 shows the effect of organic and inorganic fertilizer on the growth of cabbage production.
The treatment used had significantly (p<0.05) affected the plant height of the cabbage. The
highest plant height at all WAS was remarkably observed with organic fertilizer with
corresponding (PH) values of (10.87cm, 16.47cm, 16.23cm, 17.00cm, 18.77cm and 19.53cm)
respectively. It was narrowly closed by inorganic at same WAS with PH values of (11.83cm,
15.37cm, 16.67cm, 17.57cm, 18.37 and 17,93cm) respectively. While the least was observed with
control. The result is in line with the findings of (Devi and Singh, 2012).

Table: 1 effect of organic and Inorganic fertilizer on PH (cm) of Cabbage

Treatment 4WAS 5WAS 6WAS 7WAS S8WAS 9WAS

Inorganic 11.832 15.372° 16.67° 17.572 18.372 17.93°
Organic 10.87° 16.47° 16.23° 17.00° 18.77° 19.53°
Control 10.97° 11.20° 11.93P 13.73P 13.77° 14.43°
SE+ 1.22 1.50 0.72 0.73 1.03 1.16
Significance NS S S S S S

The results recorded on the effect of organic and inorganic fertilizer on the leaves length of
cabbage

The result presented in table 4.2 shows that the treatment had an ultimate significant (p<0.05)
influence on the growth of leaves length of cabbage. The LL values at all WAS was similarly
observed with organic fertilizer of (7.8cm, 11.7cm, 11.23cm, 11.7cm, 14.53cm and 15.53cm)
respectively. And the inorganic had a correlated value of (12.17cm, 10.5cm, 12.53cm, 13.7cm,
14.07cm, and 13.83cm) respectively. While control had the least.
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Table 2 shows the effect of organic and inorganic fertilizer on leaves length of cabbage

Treatment 4WAS 5WAS 6WAS 7WAS S8WAS 9WAS
Inorganic 12.17°2 10.50¢ 12.532 13.70¢ 14.072 13.832°
Organic 7.80° 11.70° 11.232%b 11.70% 14.53° 15.53°
Control 6.67° 7.580° 8.63° 10.50° 11.20° 11.97°
SE+ 241 0.77 0.96 1.04 0.95 1.13
Significance

The results recorded on the effect of organic and inorganic fertilizer on leaves width of cabbage
plant

The organic and inorganic material experimented for cabbage statistically did not influence the
leaf width at 4WAS, 6WAS, 7WAS, 8WAS, and 9WAS. But indirectly had significant (p<0.05) effect
on leaf width at 5WAS with largest leaf width value of 8.77cm, 8.97cm and 5.97cm respectively.

Table 3 the effect of organic and inorganic manure on leaves width of cabbage plant.

Treatment 4WAS 5WAS 6WAS 7WAS 8WAS 9WAS
Inorganic 8.00° 8.77%b 10.70° 13.37°@ 13.63° 13.67°
Organic 7.07° 8.97° 11.37° 9.00° 14.70° 16.00°
Control 5.532 5.97° 7.502 9.40° 13.032 10.63°
SEx 1.10 1.06 1.92 1.69 0.77 2.09
Significance NS S NS NS NS NS

The results recorded on the effect of organic and inorganic fertilizer on numbers of leaves of
cabbage plant.

The result shows that the treatment organic and inorganic material applied for cabbage growth
had no effect on the numbers of leaf of cabbage plant at all WAS except at 4WAS which had
significantly (p<0.05) effect where plant with inorganic treatment had the highest number of leaf
10.77cm, it was however had a relatively close value for plant with organic treatment at same
WAS with number of leaf 10.3cm and control with 9.4cm.

Table 4 show the effect of organic and inorganic fertilizer on the numbers of leaves of cabbage
plant.

Treatment 4WAS 5WAS 6WAS 7WAS 8WAS 9WAS
Inorganic 10.77° 14.10° 15.20° 15.33° 16.00° 14.70°
Organic 10.30%° 12.33° 12.73° 12.40° 11.77° 15.77°
Control 9.40° 10.40° 11.80° 12.10° 12.37° 13.47°
SE+ 1.12 0.73 1.43 1.60 1.76 1.52
Significance S NS NS NS NS NS
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Correlation coefficients among the growth parameters of cabbage at 9WAS

Table 5 shows the correlation results among the growth parameter in the study area. the
parameters considered were; plant height, leaf length, leaf width and number of leaves of the
cabbage crop experimented and was analyzed at (p<0.05). As shows in Table 5. Plant height
showed a significant positive association with leaf length and leaf width with corresponding
association values of (0.9655** and 0.8498**) respectively, followed by number of length leaf
with significant association of (0.78 23**). Correspondingly, the leaf length, showed a highly
significant positive association with leaf width and number of leaves, with corresponding
association values (0.9837** and 0.8934**) respectively. Conversely, leaf width exhibited
extremely significant positive association values of (0.9865) with number of leaves respectively.
The results are in line with the finding (Egharevba 1999)

Table 5: Correlation coefficients matrix among growth parameter of cabbage at 9WAS

Cabbage PH LL LW NLP
PH 1

LL 0.9655 1

LW 0.8498 0.9837 1

NL 0.7823 0.9853 0.8934 1

PH= plant height, LLL=t leaf length LW= Longest leaf width., NL= Number of leaf and
Significances**

Table 6: soil characteristics of the experimental site (0-30 cm)

Soil type (USDA soil classification) sandy loamy
Clay (%) 8.0
Silt (%) 11.8

Sand (%) 80.2
pH 6.8
Field capacity (vol. %) 16.2

Wilting point (vol. %) 3.2
Available water content (vol. %) 13.0
Bulk density (g/cm3) 1.70
Organic matter (%) 3.99
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CONCLUSION AND RECOMMENDATION

Conclusion

An experiment was conducted to determine effect of organic and inorganic fertilizer on growth
parameters of cabbage crop. The study was conducted for period of six weeks at Ramat
Polytechnic Teaching and Research Farm which is located in a semi-arid climate, of Maiduguri
Nigeria. Furthermore, the highest growth parameters such plant height, leaf length, leaf width
and number of leaves at all weeks after sowing were remarkably influenced by organic manure
used as treatment and it was closed by inorganic at same weeks after. While, mostly control plot
yielded a lowest growth parameter throughout the period of the experiment. Similarly,
correlation analysis among the growth parameters at 9WAS showed that, there is strong positive
relationship of about (82% to 90%) among the crop parameters experimented. Therefore, the
study indicates that organic manure treatment has the highest influence on growth parameter of
cabbage crop study in the region.

Recommendations

In this way, depending on the needs of the user, Therefore, the following recommendations were
stated.

(i) The experiment should be repeated in similar agro-climatic condition in order to confirm
the findings.

(ii) Similar experiment is needed to be conducted using different organic manure and
crop varieties in order to ascertain this finding.

Acknowledgements

We wish to thank Ramat Polytechnic Maiduguri, Borno State, Nigeria. for their encouragement
in fulfilling this work.

REFERRENCES

Ainika, Xu, C. Leskovar, D.I. (2012). Growth, physiology and yield responses of cabbage to deficit
irrigation Texas A&M Agri Life Research Center, Vegetable and Fruit Improvement Center,
Department of Horticultural Sciences, Texas A&M University, USA 41(3): 138-146. Drew,
D.H. 1966. Irrigation studies on summer cabbage. J. Hort. Sci.41:103-114.

Aisha, Abdul Harisl, Kumar, S. and Singh, A.K. (2014). Water Requirement and Irrigation
Scheduling through Drip Systems in Cabbage (Brassica oleracea Var. Capitata). HortFlora
Research Spectrum, 3(2): 166-168 (June 2014)

Dauda B., Daneil G.H and Ozor M.G (2008) organic manures can serve as alternative to mineral

fertilizers as reported by Naeem et al. (2006) for improving soil structure. A review,
University of Maiduguri Faculty of Engineering Seminar Series, 4(1): 52-61.

arcnjournals@gmail.com Page | 20



International Journal of Agricultural Science and Technology

Dauda, B., Everaarts, A.P. and De Moel, C.P. (2008). The Effect of Nitrogen and the Method of
Application on Yield and Quality of White Cabbage. European J. Agron.9, 203-211

Dalorima L (2002) Effects of Different organic matters on the Growth Performance of Amaranthus
in Maiduguri International Research Journal of Agricultural Science and Soil Science,
3(6):240-339.

Devi, K. B. and Singh, N. I. 2012. Yield response of cabbage (Brassica oleracea var.capitata) cv.
Pride of India to varying levels of chemical fertilizers and vermicompost. Journal of
Agriculture and Veterinary Science 1 (3):8-11.

Dibal, J.M (2002). Desertification in Nigeria. Causes, effect and review of control measures.
University of Maiduguri, Faculty of Engineering seminar series, 2(1):59-74.

Eghball, J.L. Rajot and Dalorima L (2002) Effects of Different organic matters on the Growth
Performance of Amaranthus in Maiduguri International Research Journal of Agricultural
Science and  Soil Science, 3(6):240-339.

Everaarts, A.P. (1993a). General and Quantitative Aspects of Nitrogen Fertilizer Use in the
Cultivation of Brassica Vegetables. ActaHortic.339, 149-160.

Ezzo, M. ., Glala, A. A. and Singer, S. M. 2008. Influence of some alternative nitrogen sources and
regimes on two salad cabbage cultivars. Australian Journal of Basic and Applied Sciences
2 (3): 733-737.

Kyari Z., Dalorima L.T, Bunu A., and Mohammed T. (2014) Effects of Different Mulching Materials
on the Growth Performance of cabbage in Maiduguri International Research Journal of
Agricultural Science and Soil Science, 4(8):145-149.

Ogungbile and Olukosi, (1990). “Total nitrogen”, In: A.L. Page, R.H. Miller and D.R. Keeny, (Eds.),
Methods of Soil Analysis, American Society of Agronomy and Soil Science Society of
America, Madison, 1119-1123.

Ojetayo, Eugeniusz, K. and Piotr, C. (2011). Control of Head Size and Nutritional Value of Cabbage
by Plant Population and Nitrogen Fertilization. Acta Sci. Pol. Hortorum Cultus 14(2), 2015,
75-85.

Okalebo, (2002). Total Nitrogen.In Methods of Soil Analysis, Part 2. American Soc. Ag. Inc. Pub.
Agronomy Series, No.9, Ed., C.A. Black. Madison, Wisconsin, pp: 1149-1178.

Naeem, Birhanu, M., Awoke, Y. Tahgas, A. and Raja, N. (2006). Efficacy of Melia azedarach and
Mentha piperita plant extracts against cabbage aphid, Brevicornye brassicae (Homoptera:
Aphididae). World Appl. Sci. J., 12(11): 2150-2154. University of Maiduguri Faculty of
Engineering Seminar Series, 4(1): 52-61.

arcnjournals@gmail.com Page | 21



International Journal of Agricultural Science and Technology

Sarvant G.G and Stangel J.H. (1990). 38e Descriptive List of Varieties of Vegetables for Field
Cultivation 1994 (In Dutch). Cpro-Dlo, Wageningen, the Netherlands, 259 Pp. (Cited vy
Everaarts& De Moel, 1998).

Shika, A. and Doug, W. 2001. Cabbage postharvest handling and storage. Department of Plant
Science, University of Saskatchewan. Publ. NSW Department of Primary Industries. 6pp.

Singh and Naik (1988). Comparative Performance of Three Cabbage Varieties to Different Rates
of Poultry Manure in Madagascar. Netherlands Journal of Agricultural Science, 41: 98-101.

Tiwari, Davie, M. K. and Wichelns, D.2003. Comparative Response of Cabbage to Irrigation in
Southern Malawi. Journal of Agricultural Science; Vol. 5, No. 8. to form humus which binds

the soil particles together. A review, University

Yanez, Bray, R.H and Kurtz, L.T. (1994). Determination of Total Organic and Available Phosphorus
in soils. Soil Sci., 1945. 59: 39-45.

arcnjournals@gmail.com Page | 22



