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ABSTRACT

Soil infertility has been an overriding threat in tomato production, and this has brought to spotlight
less expensive ways of increasing soil fertility for crop propagation. This study investigated the
influence of organic wastes like poultry manure, eggshells and plantain peels on the establishment
and growth of tomato. Garden soil, poultry manure, eggshells and plantain peels were mixed in the
ratio of 1000 g : 100g : 25 g : 15g, respectively. Tomato seedlings sown in garden soil and poultry
manure (T1) had the highest number of leaves, leaf area, leaf width and leaf length (20.20£2.67
cm, 6.50+1.70 cm, 2.28+0.39 cm and 3.66+0.48 cm, respectively) when compared with the other
treatments. The seedlings sown in garden soil and egg shell (T2) had the highest influence on
shoot length (11.00 + 0.70 cm) when compared with the other treatments. Soil amendment with
poultry manure in the ratio of 1000 g: 100 g showed the highest influence in all growth parameters
of the plant. Thus, poultry manure could be an alternative to inorganic fertilizers which are of high
cost or be amended with inorganic fertilizers as a source of nutrient for the seedling establishment
and growth of tomato.

Keywords: Solanum lycopersicum, growth, organic wastes, inorganic manure, soil amendment

INTRODUCTION

Tomato (Solanum lycopersicum) is one of the most important and widely consumed Solanaceae fruit
vegetables or fruit crops in the world (Tsado, 2014). Tomatoes are grown in most home gardens, and
commercially as an important food component. Globally, it is rated the second largest vegetable both in terms
of production and consumption (FAO, 2016). This fruit vegetable is an important source of micro-nutrients
such as vitamins and pro-vitamins, minerals (notably potassium) and carboxylic acids, including ascorbic,
malic, citric, fumaric and oxalic acid (Caputo et al., 2004; Hernandez et al., 2007). Tomato fruit can be
processed into different products such as soup, paste, concentrate, juice and ketchup (Akanbi et al., 2005;
Bergougnoux, 2014) and it contributes positively to human health, due to the aforementioned compounds in
the products. Furthermore, tomato and tomato products are natural sources of antioxidants, and are considered
to be a rich source of carotenoids, particularly lycopene and phenolic compounds (George et al., 2004; Ilahy et
al., 2011; Pinela et al., 2012).
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Inherent low soil fertility is one of the major drawbacks in tomato production in Nigeria, as reported
by Adekiya and Ojeniyi (2002) and Dube et al. (2020). In recent times, many technologies have been adopted
to maximise yield and quality of crops (Tiizel and Oztekin, 2017). Hence, efforts to increase tomato
production by farmers in Africa have shown positive results. For instance, one of such efforts led to the release
of the novel leaf curl disease-resistant tomato seeds in West Africa (Perez et al., 2017). Furthermore, the need
for reduced cost of crop fertilization has caused revival in the use of organic manure worldwide (Ayoola and
Adeniyan, 2006). Organic manure provides essential nutrients to crops when decomposed and also acts as soil
conditioners (Makinde, et al., 2007). In line with the report of Makinde et al. (2007), Adediran et al. (2003)
also reported that organic wastes like poultry manure have proved to be effective as a nutrient source for
vegetables such as tomato. This can be attributed to its macro- and micro-nutrient composition such as
Nitrogen, Phosphorus, Potassium, Calcium, Magnesium, Copper, Zinc, Sulphur, Manganese and Boron
(Drozdz et al., 2020). Mercy et al. (2014) reported that fruit peels of banana or plantain, pomegranate, sweet
lime and orange are highly rich in potash, iron, zinc etc. Hence, they have great potentials for soil amendment
to improve soil fertility. Amu et al. (2005) also reported the use of chicken eggshells to improve the soil
properties, especially its calcium content.

Coupled with being scarce and expensive, the use of inorganic fertilizer has not been helpful in
intensive agriculture because it is sometimes associated with reduced crop yield, soil acidity and crop
imbalance (Ojeniyi, 2000; Ano and Agwu, 2005; Agbede et al., 2008). Therefore, there is the need for an
alternative and cheaper source of soil amendment for tomato propagation. This study evaluated the influence
of different organic wastes on soil fertility for improved productivity of tomato plant.

MATERIALS AND METHODS
The research was conducted at the Botanic Garden of the Department of Plant Science and Biotechnology,
University of Nigeria, Nsukka. Tomato (De Rica) seeds were bought from Ogige market in Nsukka, Enugu
state. The organic wastes and garden soil used were collected from within the environment of University of
Nigeria, Nsukka campus. Organic wastes were sun-dried for eight (8) days, ground with grinding mill and
weighed using Camry weighing scale. The treatment plan comprised six mixtures of garden soil, poultry
manure, eggshells and plantain peels as follows:
T1=1000 g garden soil : 100 g poultry manure(GS + PM)
T2 = 1000 g garden soil : 25 g eggshells (GS + ES)
T3 =1000 g garden soil : 15 g plantain peels (GS + PP)
T4 = 1000 g garden soil (GS); this is considered as the control treatment.
T5 =1000 g garden soil : 100 g poultry manure : 25 g eggshells (GS + PM + ES)
T6 = 1000 g garden soil : 100 g poultry manure : 15 g plantain peels (GS + PM + PP)
T7 =1000 g garden soil : 100 g poultry manure : 25 g eggshells : 15 g plantain peels (GS + PM + ES + PP)
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The mixtures were bagged with a nylon bag, and the experiment was laid out in a Completely Randomised
Design (CRD) of seven treatments with ten replications. Irrigation was carried out on days with no rainfall;
and weeding was carried out when necessary to avoid nutrient competition with the propagated seedlings.

Data collection
Growth parameters such as shoot length (SL), leaf length (LL), leaf width (LW), number of leaves (NL) and
leaf area (LA) were determined.

Statistical analysis
Data collected were subjected to analysis of variance (ANOVA) test and the means were tested for
significance at p < 0.05 using Duncan’s New Multiple-Range Test (DNMRT).

RESULTS
The establishment and growth of tomato seedlings were monitored for a period of thirty-five (35) days.
Pictures were taken on the 10th day (DAP) (Plate I) and 20th day (DAP) (Plate I1). The data analysed were
recorded at 20 days after planting (DAP) and 35 days after planting (DAP).

Table 1: The influence of poultry manure, eggshells and plantain peels on the growth parameters of tomato 20
DAP

Treatme  SL (cm) NL (cm) LA (cm?) LW (cm) LL (cm)

nt
TI 10.30 £ 20.20 £ 6.50 2.28 3.66 +
0.33¢ 2.678 +1.702 0.39? 0.48?
T2 11.00 £ 20.00 £ 487+ 1.88 342+
0.7082 0.70? 0.53%® 0.08a0c 0.278
T3 402+ 3.80 + 0.39 + 0.34 + 154 +
0.37¢ 0.58? 0.04¢ 0.02¢ 0.50P
T4(contr 6.22 % 13.40 + 1.86 + 1.30+ 1.92 +
ol) 0.46% 0.92b¢ 0.05°¢ 0.05°¢ 0.04°
T5 8.00 + 18.40 + 5.02+ 2.04 + 3.16 +
1.10% 2.40® 0.94%® 0.45% 0.322
T6 9.30 + 18.20 £ 5.28 + 214 + 322+
0.91% 1.49% 0.792 0.162 0.262
T7 5,50 + 10.40 £ 242407 1.46+0.22 2.06+0.29°
0.60¢ 1.77¢ 1be be

In each column, mean values with different letters differ significantly at P <0.05
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From Table I, there were significant differences in shoot length of all the treatments. The shoot length of T1, T2
and T6 showed differences, but they were not significant. Also, there was a difference between T7 and T3, but
the difference was not significant. In the number of leaves, there were differences between T1, T2, T3, T5 and
T6 but these differences were not significant. In the leaf area, T1 differed significantly from T3, T4 and T7 but
there were no significant differences between T1, T2, T5 and T6. In leaf width, T1 differed significantly from
T3, T4 and T7 but it did not differ significantly from T2, T5 and T6. In the leaf length, T1 differed significantly
from T3, T4 and T7 but the differences between T1, T2, T5 and T6 were not significant.

Table 2: The influence of poultry manure, eggshells and plantain peels on the growth parameters of tomato 35

DAP.
Treatment  SL(cm) NL(cm) LA(cm?)  LW(cm) LL(cm)
T1 2550+ 7340 + 1415% 314+ 590 +
1.852 11.922 1.90° 0.21% 0.432
T2 2000+ 4280 + 882z 2.76 448 =
0.79b¢ 2.43° 0.99° 0.67° 0.26°
T3 6.30 + 12.40 £ 214 + 1.24 + 2.16 +
0.33¢ 1.60° 0.52¢ 0.20° 0.30¢
T4 1154+ 25,00 + 3.75% 1.70 £ 294 +
0.27¢ 2.00%¢ 0.13¢ 0.03° 0.06°
T5 2296+ 8320 + 18.04% 352+ 6.76 £
1.43% 7.432 1.352 0.162 0.40?
T6 2470+ 77.00 + 1405z 310+ 6.02 +
0.80? 6.65% 0.922 0.10%® 0.20?
T7 1886+ 7040 + 16.63% 3.48 6.24 +
1.05°¢ 12.60? 2.482 0.352 0.342

In each column, mean values with different letters differ significantly at p < 0.05. Results showed that the
shoot length of T1, T5 and T6 showed differences that were not significant, but they differed significantly
from T2, T3, T4 and T7 (Table 2). Also, the difference between T2 and T7 was not significant. In the number
of leaves, the differences between T1, T5, T6 and T7 were not significant, but they differed significantly from
T2, T3 and T4. In the leaf area, the differences between T1, T5, T6 and T7 were not significant, but they
differed significantly from T2, T3 and T4. In leaf width, T1, T5, T6 and T7 differed significantly from T2, T3

and T4.
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In the leaf length, the differences between T1, T5, T6 and T7 were not significant, but they differed
significantly from T2, T3 and T4. T3 and T4 differed, but not significantly.

DISCUSSION

The results of the experiment showed that the treatment of garden soil mixed with poultry manure in the ratio
of 1000 g : 100 g had the greatest influence on the seedling establishment and growth of Solanum
lycopersicum. This result is in agreement with the finding of Ogundare et al. (2015). In all the treatments
containing poultry manure, it was observed that all the parameters performed better than the other treatments
without poultry manure. This could be attributed to the high content of major macro-nutrients such as Nitrogen
(N), Phosphorus (P) and Potassium (K) with the N component being relatively higher, as affirmed by Altunaga
(2007) and Abdulmaliq et al. (2019). The treatment of garden soil mixed with eggshells resulted in a faster
germination rate and the plants were taller than the other treatments from the beginning, but later slowed down
during the growing period. The high length of the shoot in the garden soil mixed with the eggshell could be
attributed to the calcium content of the eggshell, as reported by Radha and Karthikeyan (2019) and Erdogan
and Karaca (2011). The slow growth of tomato seedling in T2 could also be attributed to the ratio of the
eggshell added (Erdogan and Karaca, 2011). It was observed that garden soil mixed with plantain peels
resulted in stunted or slow growth throughout the period of the experiment. This could be attributed to the
ratio of the plantain peel used, which could have led to insufficient nutrients needed for growth.

Furthermore, the slow growth of tomato seedlings with treated poultry manure, garden soil and
plantain peel amendment could be as a result of too much of nutrient, which must have inhibited growth due to
some factors in the organic wastes, as seen in the amendment of garden soil with plantain peels in which the
growth of the plants was related throughout the study.

CONCLUSION
The results of this study suggest that soil amendment with poultry manure is the best for tomato seedling
establishment and growth, because it contains the macronutrients that enhance all the growth parameters. The
use of eggshells could also be recommended, as results showed that it had maximum and fast germination
effects. Everyday huge quantities of organic wastes are generated as bio-wastes; the use of these organic
wastes as soil amendments could curtail the pollution caused by these wastes in our environment. They could
instead be used to improve the fertility of the soil for increased crop productivity.
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ILLUSTRATIONS

Plate Il: Tomato seedlings 20 DAP



NJB, Volume 33(2), December, 2020 Growth and Development of Tomatoes in Response to Organic Wastes 197

REFERENCES

Abdulmaliq, S.Y., Kumar, N., Bello, O.B., Nduka, and Kareem, I. (2019). Influence of poultry manure and
NPK fertilizers as amendment on the performance of tomato (Solanum lycoperscum L. Moench)
varieties at Lapai, Southern Guinea Savannah. Annals of Biotechnology and Bioengineering, 1(1):1-6.

Adediran, J.A., Taiwo, L.B. and Sobulo, R.A. (2003). Comparative nutrient values of some solid organic
wastes and their effect on tomato (Lycopersicon esculentum) yield. African Soils, 33: 99-113.

Adekiya, A.O. and Ojeniyi, S.0. (2002). Evaluation of tomato growth and soil properties under method of
seedling bed preparation in an Alfisol in the rainforest zone of Southwest Nigeria. Soil Tillage
Research, 64:275-279.

Agbede, T.M., Ojeniyi, S.0. and Adeyemo, A.J. (2008). Effect of poultry manure on soil physical and
chemical properties, growth and grain yield of sorghum in Southwest Nigeria. American-Eurasian
Journal of Sustainable Agriculture, 2(1):72-77.

Akanbi, W.B., Akande, M.O. and Adediran, J.A. (2005). Suitability of composted maize straw and mineral N
fertilizer for tomato production. Journal of Vegetation Science, 11(1): 57—65.

Altunaga, C.H. (2007). Study of mineral composition of poultry manure by the systematic variant method.
American-Eurasian Journal of Agricultural and Environmental Sciences, 1(2): 302-307.

Amu, 0.0., Fajobi, A.B. and Oke, B.O. (2005). Effect of eggshell powder on the stabilising potential of lime
on an expansive clay soil. Research Journal of Agriculture and Biological Sciences, 1:80-84.

Ano, A.O. and Agwu, J.A. (2005). Effect of animal manures on selected soil chemical properties (1). Nigerian
Journal of Soil Science, 15:14-19.

Ayoola, O.T. and Adeniyan, O.N. (2006). Influence of poultry manure and NPK fertilizer on yield and yield
components of crops under different cropping systems in South-West Nigeria. African Journal of
Biotechnology, 5(15): 1386- 1392.

Bergougnoux, V. (2014). The history of tomato: From domestication to biopharming. Plant Biotechnology
2013: "Green for Good 11", 32: 170-189.

Caputo, M., Sommella, M.G., Graciani, G., Giordano, I., Fogliano, V., Porta, R. and Mariniello, L. (2004).
Antioxidant profiles of corbara small tomatoes during ripening and effects of aqueous extracts on j-
774 cell antioxidant enzymes. Journal of Food Biochemistry, 28: 1-20.



NJB, Volume 33(2), December, 2020  Okafor, U. C. et al. 198

Drozdz, D., Wystalska, K., Malinska, K., Grosser, A., Grobelak, A. and Kacprzak, M. (2020). Management of
poultry manure in Poland — Current state and future perspectives. Journal of Environmental
Management, 264: 1-16.

Dube, J., Ddamulira, G. and Maphosag, M. (2020). Tomato breeding in Sub-saharan Africa: Challenges and
opportunities: A review. African Crop Science Journal, 28 (1): 131 — 140.

Erdogan, E. and Karaca, A. (2011). Bioremediation of crude oil polluted soils. Asian Journal of
Biotechnology, 3: 206-213.

FAO (2016). Rome-ltaly: Food and Agriculture Organisation of the United States. Available:
https://faostat3.fao.org/search/tomato%?20/E. Accessed on February 21, 2020.

George, B., Kaur, C., Khurdiya, D.S. and Kapoor, H.C. (2004). Antioxidants in tomato (Lycopersium
esculentum) as a function of genotype. Food Chemistry, 84:45-51.

Hernandez-Suarez, M., Rodryguez-Rodryguez, E. M. and Dyaz-Romero, C. (2007). Mineral and trace element
concentrations in cultivars of tomatoes. Food Chemistry, 104: 489-99.

llahy, R., Hdider, C., Lenucci, M.S., Tlili, I. and Dalessandro, G. (2011). Phytochemical composition and
antioxidant activity of high-lycopene tomato (Solanum  lycopersicum L.) cultivars grown in Southern
Italy. Scientia Horticulturae, 127: 255-261.

Makinde, E.A., Ayoola, O.T. and Akande, M.O. (2007). Effects of organo-mineral fertilizer application on the
growth and yield of “egusi” melon. Australian Journal of Basic and Applied Sciences, 1(1):15-19.

Mercy, S., Mubsira, B.S. and Jenifer, I.N. (2014). Application of different fruit peels formulations as a natural
fertilizer for plant growth. International Journal of Scientific and Technology Research, 3(1): 300-
306.

Ogundare, S.K., Babalola, T.S., Hinmikaiye, A.S. and Oloniruha, J.A. (2015). Growth and fruit yield of
tomato as influenced by combined use of organic and inorganic fertilizer in Kabba, Nigeria.
European Journal of Agriculture and Forestry Research, 3(3): 48-56.

Ojeniyi, S.0. (2000). Effect of goat manure on soil nutrients and okra yield in a rainforest area of Nigeria.
Applied Tropical Agriculture, 5: 20-23.

Perez, K., Froikin-gordon, J.S., Abdourhamane, I.K., Levasseur, V., Alfari, A.A., Mensah, A., Bonsu, O.,
Habsatou, B., Assogba-Komlan, F., Mbaye, A.A., Noussourou, M., Otoidobiga, L.C., Ouédraogo, L.,



NJB, Volume 33(2), December, 2020 Growth and Development of Tomatoes in Response to Organic Wastes 199

Kon, T., Rojas, M.R., Gamby, K.T., Shotkoski, F., Gilbertson, R.L. and Jahn, M.M. (2017). Connecting
small holder tomato producers to improved seed in West Africa. Agriculture and Food Security, 6:1-14.

Pinela, J., Barros, L., Carvalho, A.M. and Ferreira, 1.C.F.R. (2012). Nutritional composition and antioxidant
activity of four tomato (Lycopersicon esculentum L.) farmer' varieties in North-eastern Portugal
home-gardens. Food Chemistry and Toxicology, 50(4): 829-834.

Radha, T. and Karthikeyan, G. (2019). Hen eggshell waste as fertilizer for the growth of Phaseolus vulgaris
(cowpea seeds). Life Science Informatics Publications, 5(1): 398-406.

Tsado, E.K. (2014). The best source of comfort for tomato production- A study of tomato production in Niger
state, Nigeria. European Journal of Agriculture and Forestry Research, 2(4): 1-11.

Tiizel, Y. and Oztekin, G.B. (2017). Effects of grafting on organic seedling quality and tomato production
greenhouse. The Special Issue of 2" International Balkan Agriculture Congress, Izmir- Turkey, May
16-18, pp. 41 - 47.



200



