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In this review, organic matter was described as an excellent source of crop nutrition and soil amendment 
which makes it the best organic fertilizer and eco-friendlier as compared to inorganic fertilizers. Organic 
matters are an ideal source of nutrient for better yield and growth of watermelon; it can increase the 
growth and quality of watermelon without contaminating the environment. Application of several organic 
matters had increase the vine length, number of branches, number of fruits, weight of fruits, fruit size, 
TSS, rind size and improves photosynthesis activity. In this study, the effects of the application rates of 
organic matters on watermelon is also discussed, increase in rate of organic matters improves the 
growth, yield and qualities of watermelon, furthermore it has been established that different sources of 
organic matter have significant nutrient content to improve the growth and development of watermelon 
and other crops. Therefore, the application organic matters have positive effects on the growth, yield and 
quality of watermelon. 
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INTRODUCTION 

Utilization of organic fertilizer nowadays has 
been on the increase dramatically especially in 
improving soil productivity and crop production 
(Ceglie, Amodio, and Colelli, 2016). Organic 
fertilizers are earth friendly, working in harmony 
with nature which are found to have superior 
nutritional value (Bautista et al. 2005). The 
manuring in the tropics is more important than the 
temperate region, due to excessive weathering 
and leaching. The tropical soil becomes seriously 
impoverished in plant nutrients and proper 
manuring can only play a vital role in crop 
improvement. The use of organic matters 
enhances soil productivity, improves the soil 
organic carbon content, enhances the activities of 
soil microorganisms, improves soil structure and 

the nutrient status of the soil as well as plant yield. 
(Beckman, 1973). 

Watermelon (Citrullus lanatus) is an important 
cucurbitaceous creeper crop originally from 
Southern Africa, the production and consumption 
of this fruit are greater than that of any other 
species in the cucurbitaceae family (Robinson and 
Decker-Walters, 1997; Adeoye et al. 2011). The 
fruit is roundish, oval or long oval shape with dark 
green peel colour and average fruit weight of 5 to 
10 Kg, depending on variety. The crop is grown 
commercially in areas with long frost-free warm 
periods (Prohens and Nuez, 2008). The 
watermelon product, mainly considered as the 
watermelon fruit has a smooth outside skin and a 
succulent, sweet, usually red, however sometimes 
orange, yellow, or pink inside tissue (Daniel and 
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Maria, 2000). Watermelon grows for 65 to 90 days 
and has potential yield from 25 to 30 metric ton 
per hectare.Water melon is largely grown in 
Turkey, USA, China, and Malaysia. Watermelons 
are ultimate source of water and as such are 
helpful in preventing dehydration. The low-calories 
content of the watermelon fruits makes it the best 
choice for diet-conscious people. Water melon 
mostly contains water (93.2%) and other nutrient 
such as sugar and many vitamins (Thiamin, 
riboflavin, and niacin). Macro nutrient potassium is 
also available in watermelon fruits, which is 
considered to control high blood pressure and 
perhaps avert strokes (International Institute of 
Tropical Agriculture, 2013). It has been also 
reported that potassium helps in reducing high 
blood pressure and protect formation of stone in 
kidney. Figueroa et al. (2011) found six grams of 
amino acids and citeulline per litre from 
watermelon fruit extract, which when administered 
daily for six weeks improves arterial function and 
lowers aortic blood pressure in hypertensive 
patients. They also added that this functional fruit 
has a vasodilatory effect, and that may prevent 
pre-hypertensive patients from progressing to full 
blown hypertension which is a major risk factor for 
heart attacks and strokes. 

 
Organic Matter as Ideal Source for Crop 
Nutrients and Soil Amendment 

Organic manure has been reported by many 
researchers to give significant improvement in 
crop growth and yield. Organic manure is a 
reservoir of nutrients and these nutrients are 
released during mineralization and humification, 
thus supplying the necessary elements for plant 
growth (Chiezey and Odunze, 2009). The 
application of organic manure has been observed 
to consistently increase the yields of horticultural 
crops such as eggplant (Solanum melongena), 
pepper (Capsicum annum L.) and tomatoes 
(Lycopersicon esculentus). According to Aliyu 
(2000), the increase in nitrogen as found in poultry 
manure has its effect on the vegetative 
improvement of crops and ensures healthy and 
vigorous growth. Khandaker et al (2017) reported 
that application of organic matter in the BRIS soil 
improve the physiology and yield of okra. 
Shaheen et al (2015) reported that mixing of hoof 
and horn with fur and farmyard manure can be a 
slow release fertilizer. 

 
Effects of Organic Matters on Growth and 
Quality of Watermelon 

Effect of organic matters on vine length  
Watermelon plants that were treated with  

poultry manure had higher vine length possibly 
due to high rate of improved availability of 
moisture which inluence nutrient released to the 
crop for vine growth increment (Enujeke, 2013). 
Cow dung was superior as regards the number of 
fruits on each vine, number of vines and length of 
vine (Massri and Labban, 2014). Poultry manure 
application on watermelons is promoting vine 
length, increasing poultry manure rates 
significantly increase vine length (Dauda et al. 
2008). Watermelon variety sugar baby produced 
longer vines than koalack variety obtained from 
burnt rice husk, followed by wood ash, poultry 
manure and municipal waste (Aniekwe and 
Nwokwu, 2015). All organic manures used at 
various rates increased vine lengths of 
watermelon, application of compost significantly 
increased vegetative growth parameters of 
watermelon crops such as numbers of 
leaves/plant, vine length and dry matter bulk as 
well as yield as compared with the control 
treatment. (Okunlola et al. 2011) 

Effects of organic matters on number of 
branches  

Poultry manure has effects on numbers of 
branches per plant of watermelon crops which 
gradually increases from 4-8 weeks after sowing 
furthermore plants that receives higher rates of 
poultry manure were superior with respect to 
higher number of branches/plant over their 
counterparts possibly because higher rates of 
manure supplied and other nutrient elements for 
vigorous growth (Enujeke, 2013). This is similar to 
the findings of Dauda et al. (2008); Agbede et al. 
(2008) who attributed that the vigorous growth of 
watermelon has connection with the supply of 
nutrient elements from higher rates of poultry 
manure. In a similar research conducted by 
Massri and Labban (2014) on the comparison of 
different fertilizers on the growth and quality of 
watermelon (Citrllus lanatus), they reported that 
organic manure does not have influence on the 
numbers of lateral branches in a watermelon plant 
(Massri and Labban, 2014). Application of poultry 
litter on watermelon crops were not statistically 
different in terms of number of leaves and 
branches (Dauda et al. 2008). The number of 
branches of watermelon was not influenced by the 
application of different organic matters, however 
the number of branches responded significantly to 
the combination of cattle manure + Ammonium 
Nitrate (Audi et al. 2013). 
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Figure: 1. Mineralization of organic matters in the soil. Adopted from Sakwa (2009) 

fEffects of organic matters on yield 
One of the effective ways of increasing the 

yield on watermelon crops is boosting the nutrient 
status of the soil either with the use of organic 
matters such as farm yard manure and the use of 
compost or with the use of inorganic fertilizers 
(Dauda et al. 2008). According to Beckman, 
(1973) the use of organic manure enhances soil 
productivity, improves the soil organic carbon 
content, soil micro-organisms, improves soil 
physical structure, the nutrient status of the soil 
and enhances crop yield. Yield of watermelon 
increases with an increase in poultry manure 
rates, Dauda et al. (2008) reports that poultry 
manure supplies nutrients, which enhances  
development, which are important indices that 
culminates  increase of fruit yield. This finding 
tallies with that of Aliyu (2000), who reported that 
significant response in yield to different types of 
manure rate applications. Organomineral fertilizer 
compared in contrast with control treatment 
produces the highest fruit yield (Adebayo et al. 
2014). The use burn rice husk, municipal waste 
and wood ash increases watermelon yield 
significantly and compared with control. (Aniekwe 
and Nwokwu, 2015).   

When basal farmyard manure was applied on 
poor sandy soil with 0.3 to 0.5 % humus content 
on Charleston Gray watermelon produces highest 

fruit yield of 42.4 t ha
-1 

(Audi et al. 2013). Baker et 
al., (1998) reported that both yield and number of 
melons were significantly higher in crops fertilized 
with poultry litter and that combining poultry litter 
with commercial fertilizer did not affect yield but 
increases average melon weight.  

Effects of organic matters on fruit quality  
The analysis of main sugars in a study 

reported that the application of compost as 
manure influenced the content among sucrose, 
fructose and glucose with respect to those 
observed for control fruits (Liguori et al., 2015). 
Woëse et al. (1997) reported no clear trend in the 
level of total sugar content in organic vegetables 
compared with conventional ones. The total 
soluble solids (TSS) of a watermelon when 
treated with pigeon was high followed by cow 
manure, poultry manure, sheep manure and 
finally control group, ash percentage was high in 
cow manure followed by control group (Massri 
and Labban, 2014). Application of organomineral 
improves the juice quality t of watermelon this is 
an indication that the manure used released some 
nutrients to the soil, which were in turn taken up 
by the crop (Okunlola et al. 2011). Organic 
fertilizers mainly the farm yard manures had the 
highest results with regard to quality parameters 
such as redness and rind thickness (Massri and 
Labban, 2014). Application of cattle manure led to  
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Table: 1. List of parameters of various crops enhanced by organic matter application  

S.No Parametersenhanced Crops Organic matter(s) References  

1. Leaf Area Theobroma 
cocoa 

Poultry manure Ayeyi et al. (2008) 

  Capsicum 
annuum 

Organic N fertilizer Karanatsidis and 
Berova (2014) 

2. Chlorophyll Content Vicia faba Farm yard manure Ragab (1997) 

  Tegetes erecta  Vermicompost + poultry Singh et al., (2015) 

  Zea mays poultry Campos et al.  (2015) 

3. Rate of photosynthesis Zea mays Organic manures Efthimiadou et al. 
(2009) 

  Albelmochus 
esculentus 

Farm yard manure Premsekhar and 
Rajashree (2009) 

  Curcuma longa Poultry manure Sanwal et al. (2007) 

  Stevia 
rebaudiana 

Organic maures Liu et al. (2011) 

4. Stomatal conductance Agastache 
foeniculum 

cowdung Moghaddam et al. 
(2015) 

  Origanum 
vulgare 

Organic manures Murillo-Amador et al. 
(2015) 

  Cleome 
gynandra 

Farm yard manure Ng’etich et al. (2012) 

  Capsicum 
annuum 

Organic N-fertilizer Karanatsidis and 
Berova (2014) 

  Begonia burkillii Compost  Ngoc et al. (2015) 

  Crotalaria juncea Organic manures Hinds et al. (2013) 

5. Nematode population Solanum 
tuberosum 

Compost  Kimpinski et al. (2003) 

  Lycopersicon 
esculentum 

Neem/poultry/compost Farahat et al (2012) 

6. Biomass production Cichorium 
intybus 

Farm yard manure Ali et al. (2012) 

  Medicago sativa Cattle manure Vasileva and Kostov 
(2015) 

  Zea mays Dried sludge Maswar and 
Soelaeman (2016) 

  Passiflora 
incarnata 

Compost  Campos et al. (2015) 

7. Anthocyanin Hibiscus 
sabdariffa 

Compost  Ahmed et al. (2013) 

  Cyanococcus Worm casting/cow 
manure/forest waste 

Panicker et al. (2009) 

  Hibiscus 
sabdariffa 

Poultry manure Ahmed et al. (2013) 

     

8. Antioxidant  Solanum 
lycopersicon 

Organic fertilizer  Sereme et al (2016) 

  Ipomea batatas Farm yard manure Koala et al. (2013) 

  Hibiscus 
sabdariffa 

Organic cultures Ahmed et al. (2013) 

9. Flavonoids Brassica 
oleracea 

Organic fertilizer Naguib et al. (2012) 

  Labisia pumila Poultry manure Ibrahim et al. (2013) 

  Cyanococcus Wormcasting  Panicker et al. (2009) 
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Table: 2. Some organic matters and their nutrient contents 

                Percentage Content 
 

S.no Organic Matters Nitrogen (N) Phosphoric(P2O5) Potash (K2O) 

1 Cattle dung 0.4-0.5 0.3-0.4 0.3-0.4 

2 Horse dung fresh 0.5 0.4-0.6 0.3-1.0 

3 Poultry manure fresh 1.0-1.8 1.4-1.8 0.8-0.9 

4 Sewage sludge dry 4.0-7.0 2.1-4.2 0.5-1.0 

5 Cattle urine 0.9-1.2 Trace  0.5-1.0 

6 Horse urine 1.2-1.5 Trace  1.3-1.5 

7 Human urine 1.5-1.7 0.1-0.2 0.2-0.3 

8 Sheep urine 1.5-1.7 Trace  1.8-2.0 

9 Ash, coal 0.73 0.45 0.53 

10 Ash, wood 0.1-0.2 0.8-5.9 1.5-36.0 

11 Rural compost 0.5-1.0 0.4-0.8 0.8-1.2 

12 Urban compost 0.7-2.0 0.9-3.0 1.0-2.0 

13 Farmyard manure 0.4-1.5 0.3-0.9 0.3-1.9 

14 Filter press cake  0.4-1.3 0.3-0.9 0.3-1.9 

15 Rice hulls 1.6-1.8 0.3-6.5 1.1-1.7 

16 Banana dry 0.61 0.12 1.00 

17 Cotton  0.44 0.10 0.66 

18 Blood meal  10.12 1.20 1.0 

19 Fish meal 4-10 3.9 0.3-1.5 

                    Adopted from:   A.K. Dahama (1997); P.K. Gupta (2003) 
 
Table 3: Effects of organic matter rates on the growth and development of watermelon 
 

  

S. No Manure Rate (T ha
-

1
) 

Effects References 

1 Farm yard 
 manure 

30 Improves leaf 
photosynthesis 
 and fruit weight 

Kenyan Ministry of agriculture  
and livestock development 
(1989) 

2 Poultry litter 5.4 Increase in melon mass Baker et.al (1998) 

3 Cattle manure 0.5 Increase in leaf area 
index, leaf number, 
 and number of branches 

Audi et al. (2013) 

4 Poultry 
manure  

10 Increase in number of 
fruits and fruit weight 

Okunlola, Adejoro, 
 and Fakanlu (2011) 

5 Organomineral 4.0 Fruit weight Okunlola, Adejoro, 
 and Fakanlu (2011) 

6 Poultry 
manure 

30-50 Marketable yield Adenawoola and Adejoro 
(2005) 

7 Cow manure 6.6 Improve vine length Massri and Labban (2014) 

8 Poultry 
manure 

9.9 Improves growth vigor  
and number of fruits 

Dauda, Ajayi, and Ndor (2008) 

9 Sheep and 
 Pigeons 
 manure 

9.9 Improves fruit yield Massri and Labban (2014) 

10 Vermicompost 10 Enhances physiological 
 qualities  

Zhang et al. (2011) 

11 Chicken dung  
And Pigeon 
manure 

20 Improves Vitamin C 
 content of the fruit 

Jianming et al. (2008) 

12 Compost tea 170 of 
 nitrogen 

Improves the quality index Liguori et al. (2005) 
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thinner fruit rind in the range of 0 – 6 ton ha
-1

, 
while there was no significant difference with 
cattle manure application and the Control. (Audi et 
al.2013). Liguori et al. (2015) reported that 
compost tea provided improvement for quality 
index which represented the overall sensory core 
of watermelon. Cantaloupe melon has the high 
vitamin C content in fruits with the application of 
chicken and pigeon manure composts (Jianming 
et al., 2008). Zhang et al. (2011) tested 
watermelon on vermicompost and reported that 
additional vermicompost could significantly 
increase the concentrations of fructose, glucose, 
sucrose, lycopene, and soluble protein, but the 
effect of the treatment was greatly depended on 
the applying ratio of vermicompost. Besides 
organic matter, several horticultural practices such 
as application of  growth regulators (GA3), growth 
promoting chemicals (H2O2), and girdling also 
improve the quality of fruits (Moneruzzaman et al. 
2011; Khandaker et al. 2012;  Khandaker et al. 
2011). 

CONCLUSION 
It can be concluded that organic matters have 

influence on crops growth indices like leaf area, 
branch length, chlorophyll content, rate of 
photosynthesis, stomatal conductance, nutrient 
absorption, reduction in nematodes population, 
flower stimulation, yield and improving the 
qualities of natural products such as 
anthocyanins, flavonoids, phenols and antioxidant 
activity. 
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