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ABSTRACT
The research was targeted to determine the effect of organic fertilizer prepared from the composting of banana waste on
growth, development, morphologically and productivity of Sorghum bicolor ‘cv (Tabat)’. In order to convert huge of banana
residues parts wastes and to reduce the chemicals fertilizers pollution, the banana compost was used on Sorghum
bicolor in this study. This type of organic fertilizer detected magnitude of morphological changes on different parts of the
plant used in this experiments. The other uses of the banana compost were the improvement of texture, structure,
water holding capacity, permeability and productivity of the soil. The experiments were conducted at the green house of
the Department of Biological and Biotechnology and Environmental Science, Al Neelain University, Khartoum, Sudan. In
these experiments banana compost was used at different levels (10g , 20g and 30g) for each 500g of clay soil, which were
equivalents to 1 ton, 2 tons and 3 tons per fedan respectively. Two controls, control virgin soil and control with
recommended nitrogen level were used. The results showed that the treatments with 3 tons banana compost level had its
significant ( P < 0.05) over the both controls with a maximum growth rate in the plants morphology as well as length of the
plants of 11.9cm. and the mass productivity of one gram.
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INTRODUCTION
Banana residues being organic in nature are rich source of macro and micronutrient that can be recycled to prevent their
disposal in environment, thus sustaining the balance between economic development and environmental protection
(1).Therefore compost is an organic matter that has been decomposed and recycled as a fertilizer for soil amendment.
The disposal of large volume of waste materials can be an expensive and environmentally threatening operation, however,
if alternative uses can be found, disposal costs can be avoided and added economic value can be obtained from the
usage of waste materials (2-3). After fruit harvest, the vegetative part of banana are dumped away having a total nutrient
contents. Banana plant as a whole waste contain almost 50% nutrient (4). Many strategies are being adopted to dispose
organic, yet it has to be safer for environment and sustainable for nutrient conservation. The composting technology is the
rapid break down of organic matter by the act of organisms, which produces humus (5). It is regarded as fully sustainable
practice, since it aims at both conservation of environment, human health, safety and economically convent production.
Composted material has more concentration of nutrient, narrower C:N ratio free from pathogens and other potential
contaminants that cause pollution (6- 7). In corporation of chemical fertilizers in composted materials improve its efficiency
and reduce losses (8). Application banana waste improves soil structure, texture, aeration, water holding capacity,
porosity, increases stress tolerance and also reduces the use of chemical fertilizers (9) thus saving huge amount of foreign
exchange incurred for import of fertilizers (10). Compost plays a central role in maintaining key soil functions and is
essential determinant of soil fertility and resistance to erosion (11). The compost reduces were used as artificial fertilizers,
and the amounts of waste added to land fill sites compost is considered to be an environmentally safe, agronomic ally
advantageous, and relatively cheap organic amendment which stimulates soil microbial activity and crop growth (12- 1314). Compost is excellent source of plant available nutrient and their addition to soil could maintain high microbial
populations and activities (13). Composting has been recognized as a low cost and environmentally sound process for
treatment of many organic wastes (15).
The banana plant is a large herb (tree)belonging to the family Musaceae, very tender stem which is a cylinder of leafpetiole sheaths, reaching a height of (6-6.5 m) and arising from a fleshy rhizome or corm. Suckers spring up around the
main plant forming a clump or "stool'', the eldest sucker replacing the main plant when it fruits and dies, and this process
of succession continues indefinitely. The amount of banana waste reached on million tons per year from total banana
cultivated area (16). This tremendous amount is an environmental and economic problems facing bananas farm (17).
Reapplied banana waste to the plant after harvest was reported, such banana trash used as mulch to maintain soil
moisture (I8). Bananas have a great economic impact as one of the most popular fruits and for its high nutritive value.
Banana plays an important role in tropical economic as cash export and complementary food in local sets. Besides, we
can use banana waste as a natural fertilize alternative to manufactured fertilizers. These chemical fertilizers are
considered as air, soil and water polluting agent during production and utilization (19).
Fertilizers generally contribute to the accumulation of soil acidity. Chemical fertilizers may cause the breakdown of the
symbiotic relationships between plants roots and Mycorrhiza, and can cause problem for natural habitats and for human
health if they are washed of soil in to water courses or leached through soil in to ground water (20). Consequently,
banana has drawn the attention of researchers and banana growers to use the organic fertilizers which are safe for
human, animal and environment as a partial substitute for mineral source. Thus it is preferred to avoid pollution and to
reduce the costs of chemical fertilizers (21). Banana plant can be used to generate energy through decomposition (22),
and used as a good composting material (23). Banana waste materials are rich in nutrient and minerals (20- 24).
Fertilization is an important and limiting factor for growth and productivity of plants because plants remove large amounts
of nutrient from the soil. Among these nutrients, nitrogen is considered the prime nutrient for growth of plants. Nitrogen has
many functions in plants life, being a part of proteins, Nitrogen is an important constituent of protoplasm it is responsible
for biosynthesis of enzymes, nucleoproteins, amino acids, amines, amino sugars, polypeptides, chlorophylls and
encourages cell divisions (25 ). The use of waste product is one of corner stones of organic farming (26). This means
returning back to the soil, all manures and plant residues produced on the farm in the best form possible, with minimum
loss and maximum stability of nutrients. (26- 27) showed that organic manures are the most important fertility amendments
farmer supply and they give priority to plants. The various positive effect of applying bio-fertilizer were attributed to its own
from different nutrients, higher percentage of proteins, and natural plant growth regulators such as cytokines. In addition,
they contain active microorganism hydrolyzing the insoluble in soluble ones and they have greater amount of symbiotic
and non-symbiotic bacteria. Biological fertilization plays an important role in improving growth of plants (28).
Soil organic matter is a major source of plant nutrient (29). And also improves physical properties of soil, such as soil
porosity, structure, and water holding capacity (30). Soil organic matter management therefore is very important for the
development of sustainable low – input agricultural system and for the improvement of soil quality (31). In many cropping
system little or no crop residue is returned to the soil. This leads to decline in soil organic matter content and sub sequent
a decline in crop yields, bio mass production (32). Due to the lowest decomposition rate of organic matter and low fertility
status of soils, especially low phosphorus content, it is recommended that organic resource be first composted to increase
nutrient availability and decrease the C: N ratio before application in the field (33).

Materials and Methods:
This study was carried out at the green house of Department of Biology and biotechnology and Enviromental Science,
Faculty of Science and Technology, Al-Neelain University. The study was aimed to see the effect of compost formed from
banana trees on the growth and development of Sorghum bicolor cv (Tabat). 500g of clay soil in each bag having 4 seeds
of Sorghum bicolor were used. The banana compost were added on different weight (10g , 20g and30g) equivalents to
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one ton, 2 tons and 3 tons /fedan respectively. All seeds were sown in the same date, the irrigation was constant, daily .
The study included three experiments, in each one there are three replicates and there are two controls with NPK
recommended fertilizer doses to the silt soil, and control untreated soil (virgin soil). The experiments were taken 4 weeks.
The identified fresh weight and dry weight of the plant were taken at the room temperature. The general measurements
and observation (color, length and growth rate) of the plants were recorded.

Banana compost production:
The method of (34) was adopted for production of compost. The preparation of compost was done in two steps. The
selected banana wastes, animal manure, and other crop residues were used as composting material. The first step, which
took place during the rainy season, consisted of putting the organic in pits for aerobic decomposing the organic materials
were progressively added depending on their availability in the banana waste. The pit size was 3m x 3m x 1.2m, during
this first step; water from rain fall was enough to maintain required moisture in the decomposing material. In the second
step, which took place during dry season, the decomposing materials in the pits were placed in to heaps for further
decomposing. The heaps were built with successive stratums of decomposing material derived from the pits. In addition,
grasses were added to increase the availability of carbon as an energy source for decomposer microbes in the
decomposing material and also to increase the quantity of the compost. The mean size of the heaps depended on the
quantity of available material. The heaps were watered every week minting moisture level at 60% and retained for 90 days
retention period.

Analysis of soil and nutrient of banana wastes :
Soil used in this study was obtained from the Blue Nile bank. The soil sample was analyzed by atomic absorption
spectrophotometer, Model VGP made in U.S.A (35) method was used for the analysis of nutrient of banana wastes.

Statistical Analysis:
Analysis of variance (ANOVA) followed by Duncan’s Multiple Range as outlined by (36).

Results and Discussion:
Table 1: Nutrient content of fresh, compost, banana wastes and silt soil:
Leaves
Nutrient

Pseudo
stem

Rhizome

peels

Silt(nm)

Banana

Soil

Compost

Nitrogen (%)

2.5

2.8

3.0

2.6

0.2

3.0

Phosphorus (%)

0.4

0.4

0.5

0.6

0.9

0.93

Potassium (%)

4.0

4.2

4.4

3.5

0.7

4.2

The raw material of banana (leaves, pseudo stem, rhizomes, peels and silt soil were tested for their nutrient content.
Table (1) showed that the amount of NPK of compost banana wastes, gave the highest values compared to that of silt soil
and other parts of banana. The results were agree to that obtained by (37).

Figure 1: The variation in the length of Sorghum bicolor in each experiment in centimeter.
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Where: CV =control virgin soil, CN =control with recommended nitrogen practices. EX1=compost 1ton/fedan,
EX2=compost 2 ton/ fedan and EX3=compost 3 ton/fedan
The results in figure (1) were showed the effect of compost prepared from banana on the length of Sorghum bicolor
cultivar (Tabat) and the impact was evident in the graph. The results revealed that in the maximum length of plants was
obtained by the plants treated by banana compost at 3 ton/fedan (500g of soil) (11.90 cm.) , compared to that of 10.5 cm
and 11.2 cm for control of virgin soil and control with nitrogen respectively. These results showed that they were
statistically significantly (P < 0.05).This findings are agree to the study of (38) on Basari banana, ( 27- 39).

Figure2: Dry weight of Sorghum bicolor in grams.
Where: CV= Control virgin soil, CN= control with nitrogen, EX1=compost 1ton/fedan, EX2=compost 2 ton/fedan,
EX3=compost 3 ton/fedan.
The effects of banana compost on biomass of the plants were shown in figure (2) and the impact is evident in the graph.
The results of this study were compared with both control plants (control virgin soil and control with nitrogen). The
maximum plants average (one gram) was obtained in the experiment at the rate of 3 ton /fedan. The results showed that
they were statistically significantly (P < 0.05). The variation in growth and morphological changes were seen in plate (1- 2).
Variation in growth was determined by taking the length of plants at different periods of time. This finding was similar to the
results of work by (40)
Also we found that it was improved soil properties and plant growth and production. Similar result obtained by [34]
Productivity described in the figures 1&2. Also these results are in concordance with the results obtained by (1). These
results were also shown in the photos that were given in the plates 1 & 2.
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Plate 1: Show the plant experiment compared with control virgin soil at the three replication of each experiment
R1, R2 & R3

Plate 2: Show the plant experiment compared with control with nitrogen at the three replicates of each
experiment R1, R2, &R3.

Conclusion:
Based on the finding of this study we conclude that, compost amendment improves soil, chemical, and physical properties.
Soil organic matter may not be significantly influenced by compost application in this short term experiment. Long term
experiment is necessary to show such an effect. However the application of compost resulted in a significant increase in
crop production and mitigates the negative effect off seasons sowing. The use of compost, therefore, is a sound
technology for combating soil poverty in Sudan. However, socio-ecological constant need to be mitigated in order to
increase the adoption of compost technology at the large scale leading to zero wastes. These constrains include land
texure security and lake of credit for investment in soil management.

References:
[1] Memon, M., Mirani, S and Jamro, G.M., (2012). Comparative evaluation of organic wastes for improving maize growth
and NPK Content. African journal of Biotechnology Vol. 11 (39), PP: 9343-9349.
[2] Inkel, M.P., Smet, D. E., tersmette, T., VeldKam, T., (1996). The preparation and use of compost, Fourth Edition Trans
by VerheijWaenningen EWM. Netherlands, P: 28.

1559 | P a g e

November 18, 2015

ISSN 2347-6893
[3] Sim, E.Y.S., Wu, T.Y., (2010). The potential reuse of Biodegradable municipal solid wastes (MSW) as feed stocks in
vermin composting .J.Sci. Food Agric.90:2153-2162.
[4] Doran, I.B, and Kaya, Z., (2003). The effect of compost prepared from banana waste material of banana plant on the
nutrient content of banana leaves. J. Environ. Biol. 24:434-444.
[5] Parr, J.F., Willson, G.B., Chaney, R.L., Sikora, L.J., Tester, C.F., (1978). Effect of certain chemical physical factors on
the composting and product quality, in proceeding of the national conference on Design of municipal sludge compost
Facilities .Hazardous materials control Research institute, Silver Spring, Mary land, USA, PP: 130-137.
[6] Zia, M.S., Khalil, S., Aslam, M., Hussain, F.,(2003). Preparation of compost and its use for crop production. Sci.
technol. Dev.22: 32-44.
[7] Jimenez, B. Wang, (2006). Sludge treatment and management, in municipal waste water management in developing
countries: Principles and Engineering .Ed. by Ujan, Z and Henz, M., IWA Publishing, P.364 .
[8] Guarm, A. C., Geetak, (1993). Role of integrated plant nutrient system in sustainable and environmentally sound
Agricultural development. R.A.P.A., Publication: 13, FAO, Bangkok, PP: 110-130.
[9] Hussain, T. (2000). Manures and organic wastes. In soil science by A.R.Shid and K.S. Memon. National book
foundation, Islamabad, 2Print, p.397.
[10] Yadav, R.L., (1991). Sugarcane production technology, Constraints and potentialities. Oxford and IBH publishing Co.
Jampath, New Delhi P: 291.
[11] Lal, R., (2005). Soil carbon sequestration for sustaining agricultural production and improving the environment with
particular reference to Brazil. Journal of sustainable agriculture, (26): 23-42.
[12] Garcia, C., Hernandez, T., Costal. F. and Ceccanti, B., (1994). Bio chemical parameters in soil regenerated by
addition of organic waste. Waste management and research, 12,457-466.
[13] Pascual, J.A., Hernandez, T., Ayuso, M and Garcia, C. (1997).Changes in microbial activity of arid soils amended
with urban organic wastes. Biology and fertility of soils, (24): 429-434.
[14] Vancamp, L., Bujarrabal, B., Gentile, A.R., Jones, R.J.A., Montanarella, L., Olazabal, Cand Selvaradjou, S.K., (2004).
Report of the technical working Groups Established under the thematic strategy for soil protection, EUR 1319 EN/3 PP:
872.office for official publications of the European Communities, Luxembourg.
[15] Hoitink, H.A.J., (1993). Proceedings Review: international
utilization: 37.

symposium on composting

research science and

[16] Bekunda, M. A., P. L.Woomer, (1996). Organic resource management in banana based cropping systems of lake
Victoria Basin, Uganda. (3):171-180.
[17] Bhattacharyya,k.k.andV.M.M.Rao,(1985). Influence of metrological parameters on the cropping of banana grown
under soil cover and soil moisture regimes. Banana Newsletter. No. (8): 7-8.
[18] Ismail, A.E. and
M.A. Badawi, (1998). Role of certain composted plant of animal residues in the control of
Rotylenchulusreinformis on cowpea. Pakistan J. Nematology, 16(2): 127-136.
[19] Palmer, J.K. (1971).The banana. In Hulme AC. (ed.) Bio chemistry of fruits and their products. Academic press,
London.
[20] Cordeiro, N., Belgacem, M.N.,Torresm, I.C.and Moura, J.C.V.P., (2004). Chemical composition and pulping of
Banana pseudo- stems, ind crops prod, 19:147-154.
[21] El-mahmoudy, T, L., (1975). Banana.Tec.Bull No.38, Extension department, Ministry of Agriculture, U.R.A.PP:41-20.

[22] Clarke, W.P., Radidg, P., Lai,T.E., Jensen P.D., andHardin, M.T., (2008).Digestion of waste banana togenerate
energy in Ausralia, waste manag., 28:527-533.
[23] Ultra, V.U., Mendoza, D. M. andBiriones, A.M., (2005). Chemical changes under aerobic composting and nutrient
supplying potential of banana residue compost, Renewable Agric. food system, 20: 113-125.
[24] Oliver, L., Cordeiro, N., Evtuguin, D.V., Torres, I.C and Silvestre, A.J.D., (2007). Chemical composition of different
morphological parts from ،Dwarf Cavendish, banana plant and their potential as non-wood renewable source of natural
products, Ind. Crops prod, 26:163-172.
[25] Nijjar, G.S., (1985).Nutrition of fruit trees. Kalayani Publishers, New Delhi Ludhiana, PP: 10-25: 137-270.
[26] Bekunda, M.A., (1996). Farmer’s responses to soil fertility decline in banana based cropping systems of Uganda.
Managing Africans Soils, 4:19.
[27] Zaki, M.A., S.A. Saleh, Y.A. Hussien and M.A.W. Allh., (2000). Economical study for the production of banana crop
in Egypt. Assiut j. Agric. sci. 13(3): 255-270.

1560 | P a g e

November 18, 2015

ISSN 2347-6893
[28] Irizargarza, M.B., Vargasvazquez, D.G. Garzagara and. RojaxMartinez, (2003). Use of Bio-fertilizers in Agricultural
crops in the central region of Mexco. Agricultural Tecnica en mexco. institutoNatcional de investigcionnes Forestalls.
Agricolas Y Pecuarias (I NI F A P), Mexcocity ,Mexco: 29(2): 213-5.
[29] Sanchez, P.A., C.A. Palm, L.T.S Zott, E. Cuevasand and R.Lal, (1989). Organic matter in tropical Agro ecosystem.
In: Coleman. D.C. Oades, J. M. Uehara, G.(Eds), Dynamics of soil organic matter in tropical ecosystem. University of
Hawaii. Honolulu PP: 125-152.
[30] Lavelle, P., (1988). Earth worm activates and the soil system. Biol. fert. Soil, 6: 237-251.
[31] Mando, A. (1998). Soil –dwelling termites and mulches improve nutrient release and crop performance on Sahelian
crusted soils. Arid soil Res. Rehad. 12: 135-164.
[32] Williams, T.O. and C. Renard., (1993). Livestock and sustainable Nutrient cycling in mixed farming system of subsahra Africa tech. Pap. Int. livestock Ctr. for Africa.Vol.2.Addis Ababa.PP:393-409.
[33] Bationo, A., and P. L. G. Vlek, (1997). The role of nitrogen fertilizers applied to food crops in the soudano-sahelian
zone of West Africa. In: Renard, G., Neef,A.,Becker,K.,Von Oppen,M.(Eds),Proceedings of the Regional Workshop on
soil fertility management in west Africa land Use system,Niamy Niger,Weikersheim,4-8 PP:41-51.
[34] Abdel-Rah man, G., (2009).Impact of compost on soil properties and crop productivity in the Sahel North Burkina
Faso, Journal of Agric. And Environmental Science. 6(2):220-226.
[35] AOAC. (1984). Official methods for analysis. 13th edition, Association of Official Analytical Chemists, Washington.
[36] Steel, R.G.D.and Torrie ,J.H.(1980). Principle and Procedures of Statistics. A Biometerical Approach.2nd edn.
Academic press. London, San Juan and Tokyo.
[37] Elfadil, A. G. and R. A. Abdallah, (2013). Effect of light, ultra violet and magnetized water on the growth and
development of Dura (Sorghum sp.). Agriculture and Biology Journal of North America. 4(2): 91-96.
[38] Dave, S.K., J.S. Katrodia and M.L. Patel, (1991).Studies on tissue analysis and nutrient requirementin banana.
Indian J. Hort., 48(4): 305-308.
[39] Eman A. Abd el Moniem, A.S.E. Abd-Allah and M.A. Ahmed, (2008).The Combined Effect of Some Organic Manures,
Mineral N Fertilizers and Algal Cells Extract on Yield and Fruit Quality of Williams Banana Plants. American-Eurasian J.
Agric. & Environ. Sci., 4 (4): 417-426.
[40] Thenmozhi,S and Paulraj, C., (2009). Residual Effect of compost on yield and nutrient uptake by turmeric in
amaranthus -turmeric cropping system. Agric. Sci. digests, 29(4): 264-266.

1561 | P a g e

November 18, 2015

