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Abstract 

Green leafy vegetables play a vital role in the food culture of Nigerians and Africans as a whole. 

In view, of the ever-rising population, a meaningful way to diversify the food supply is to 

cultivate and market previously underutilized species. Sequel to the above, the efficacy and 

interactive effect of organic manure (seaweed compost, rabbit feaces, and biological waste) and 

rabbit urine on the growth and yield of three selected indigenous vegetables (Celosia argentia 

(L), Talinum triangulare(Jacq) and Heinsia crinite(R) in southeast Nigeria was evaluated. 

Rabbit urine was diluted at four levels of concentrations (100%, 75%, 50%, 25%, and a control) 

while 30, 15, 10, and 5 t/ha of organic manure were used.  Data were collected at 15 days 

intervals for 75 days for- plant height, number of leaves, leaf area, and fresh and dry weights. 

Results showed that all parameters measured increased with plant age and significant 

differences (P > 0.05) were observed among the rabbit urine concentrates and organic manure. 

The seedlings treated with manure level of 30 t/ha had the highest means of 80.77 cm, 8195.41 

cm2, 120.20, 1.25 kg, and 0.73 kg per plant for plant height, leaf area, number of leaves, fresh 

weight, and dry weight respectively. This was closely followed by 5 t/ha diluted rabbit urine in 

ratio 1:1 while 25% concentration of rabbit urine, had the least means. This study, therefore, 

recommends organic manure at 5 t/ha/ diluted rabbit urine in a ratio 1:1 as the second best 

option to replace organic manure at 30 t/ha, especially where farm yard manure is beyond reach 

to farmers growing the three indigenous vegetables.  

Keywords:  Organic manure, rabbit urine, yield, leafy vegetables, seedlings 

 

1.0 Introduction 

About 200 indigenous plant species are used as leafy vegetables in Nigeria. Only a few have 

been fully domesticated, a good number are semi-domesticated, while most are wild (Onwardi et 

al., 2009). The challenge is to protect biodiversity and natural resources while producing enough 



O.J. Olusola         AJAFS 6 (3) (2022) 152- 167 

153 
 

food (Shiyam & Binang, 2011). The literature is full of evidence of benefits associated with the 

production and marketing of indigenous African vegetables by smallholder farmers. Green leafy 

vegetables play a vital role in the food culture of Nigerians and Africans as a whole. A great 

variety of nutrients are found in vegetables consumed every day through leaves, spinach, 

cabbage, carrot, onions, tomatoes, and many others (Law-Ogbomo & Akunwe, 2011).  

Heinsia crinite is a common vegetable in the south-eastern part of Nigeria which belongs to the 

family of “Rubiaceae”. It is locally known as “Atama” leave (Tamunodiepriye & Leera, 2019). 

Atama leaf is a shrub with woody stems and branches; it is indigenous to West Africa, especially 

the southern part of Nigeria. Another nutritious and highly medicinal leafy vegetable is water 

leaf (Talinum triangulare). This  vegetable plays an important role in the diet of people both in 

the tropics and sub-tropics. It is a non-conventional vegetable crop that belongs to the family 

Portulacaceae. This vegetable crop is tasteful and much cherished in the Southern part of 

Nigeria, especially in Akwa Ibom and Cross River state. It is gradually been used in other parts 

of Nigeria as a food delicacy. Celosia argentia is another special leafy vegetable with a wealth of 

information on its dietary importance. It is a traditional vegetable in South and Eastern Nigeria. 

The leaves and tender stems are cooked into soups, sauces, and stews with various ingredients 

including other vegetables like onions, chilli pepper, tomatoes, and meat (Ainika & Amans, 

2011). 

One of the ways to militating against less production of these vegetables is the use of fertilizers 

to boost yield. However, for effective integration of organic farming systems into the crop 

production world, it will have to rely on crop rotations, green manures, animal manures, 

legumes, compost, crop residues, off-farm organic wastes, and biological pest control for its 

incorporation. The components above not only maintain crop productivity and supply essential 

nutrients for maximum growth but also serve as a population regulator for insects, weeds, and 

other pests. El-shinawy (2003) reported the use of organic and biological fertilizers as nutrient 

sources for some vegetable crops (potatoes, green beans, and strawberries) which increased 

productivity and maintenance of the adequate level of organic manure in the soil. They also 

observed that organic manure in the soil has a tremendous capacity to improve soil physio-

chemical conditions.  Davis and Wilson, (2005) concluded that the use of organic manures in 

vegetable production guarantees a safe source of required nutrients for plants, humans, and the 

environment.  They also reported several beneficial effects of green manure to include:  

increased yield of vegetable crops, increased organic matter components of the soil which leads 

to a healthy soil and microorganisms content; the activity of these microorganisms such as 

Rhizobium spp., Azotobacter and Azospirillum nitrogen-fixing organisms was reported to have 

led to several releases of  plant available nutrients in the soil.  

 

There are two major categories of fertilizers in agriculture namely, organic and inorganic forms, 

saddled with the sole responsibility to increase and improve the fertility of the soil. Fertilizer by 

definition is any organic or inorganic material of natural or synthetic origin that is added to a soil 

to supply one or more plant nutrients essential to the growth of plants. Satyanarayana et al. 

(2002) report that high and sustainable crop yields are only possible with the integrated use of 

mineral fertilizer with organic manure.  

 

 Nyankanga et al., (2012) had a similar opinion in their work, where they reported that to 

integrate the use of chemical fertilizers and bio fertilizers the following organic manures can be 

considered: green manure, seaweeds, cow dung, pig dung, poultry wastes and lately the use of 
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rabbit urine.  Kramer et al. (2002) reported the complementary application of organic and 

inorganic fertilizers in other to form a synergy, thereby increasing nutrient synchrony, reducing 

losses, and converting inorganic nitrogen to organic forms. The use of bio-fertilizer has been 

promoted in recent times due to several havoc been caused by synthetic fertilizer among which 

are; generally unfriendly to the environment, released residual effect on the soil, harmful to 

animals, micro-organisms and eco-system, pollution to the streams and rivers when eroded, 

leaching and many more (Sarka & Siegh, 2002). 

 

Consequently, rabbit urine as a bio-fertilizer has been reported by several researchers, and some 

are of the opinion that rabbit urine can reduce the use of chemical fertilizers. It can be used either 

as a sole or in an integrated interventional approach to improving soil fertility and meeting 

specific customer demand in agricultural products (Morris et al., 2007). Researchers now 

recommend farming with less use of chemical fertilizers (Morris et al., 2007; Vimala et al., 

2010). Rabbit urine has been shown by Said et al. (2018) to contain essential nutrients such as 

nitrogen, potassium, and phosphates for plant growth. Carbon-organic content, a very important 

factor in organic fertilizer that distinguishes it from an inorganic fertilizer, has also been reported 

to be present in rabbit urine (Seremi et al., 2013). According to Sunandra et al. (2019), rabbit 

urine contains high levels of nitrogen and this is possible because their major food preference is 

forage with little water consumption. Organic fertilizers (rabbit urine, animal dungs, compost, 

seaweeds, green manure, and biological waste) are suitable alternative to chemical fertilizers 

since these pose minimal risks to the ecosystem while still providing the essential nutrients 

needed for adequate plant growth. They also have no residual effect, they are non – toxic to plant 

and animals, they improve the soil texture, allow water to be held longer in the soil and increase 

the bacterial and fungal activity in the soil (Sisay, 2019). Seaweed is an organic product found 

along coastal areas of rivers and seas which can be used as a plant growth promoter and soil 

conditioner in agriculture. They are high in multiple growth regulators such as Ca, K, Cu, Zn, B 

and Mo and carbohydrate which are essential building blocks in plants and low in cellulose , 

which makes them break down easily (Sisay, 2019; Ball et al. (2005) reported the use of organic 

fertilizers as responsible for the formation of soil aggregates which are very essential in 

maintaining soil fertility. Similar, report was demonstrated by Tremblay et al. (2011) where 

livestock manure, supplied all major nutrients (N, P, K, Ca, Mg, S,) necessary for plant growth, 

as well as micronutrients.  In Nigeria, little literature is available on the synergy formation on the 

use of seaweeds, rabbit urine, and other biological waste as a source of organic manure for 

vegetables especially where animal dungs like cows and pigs are far beyond reach. Therefore, 

the efficacy and interactive effect of organic manure (seaweed compost, rabbit feaces, dead 

animal bones, animal slaughterhouse wastes) and rabbit urine on the growth and yield of three 

selected indigenous vegetables (Celosia argentia, Talinum triangulare, and Heinsia crinite) in 

Southeast Nigeria was evaluated. 

 

2.0  Materials and methods  

2.1 Experimental site  

A field experiment was conducted at the University of Agriculture and Environmental sciences, 

Umuagwo, Owerri, Imo state. The experimental site was located at 5° 28'’ N latitude and 
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longitude of 5° 81' E at 256 m above mean sea level. It lies in the tropical rainforest zone, 

characterized by eight months of the rainy season between April and November, punctuated by a 

short break in August.  The location was with an annual rainfall range of 1200 mm to 1649.4 mm 

(Nigeria Metrological Department, 2019).  

2.2 Material sourcing and preliminary analysis 

Composite soil (0–15 cm depth) samples were taken from the proposed site of planting. It was 

air dried at room temperature and passed through a 2 mm sieve before taken to the IITA 

laboratory, Ibadan, Nigeria for analysis. The chemical and physical characteristics of the soil at 

the experimental site showed that the soil was a sandy loam and had a pH value of 6.5, available 

mineral nutrients and their constituents were: potassium -10.7 ppm,  organic carbon-0.68%, 

organic matter-1.25%, total nitrogen-0.09%, sand-67.40%, silt-21.16%, and clay-8.45%. The 

well-preserved and treated seed of Lagos spinach (Celosia argentia), water leaf (Talinum 

triangulare), and English bush apple seeds (Heinsia crinite) were obtained from the National 

Centre for Genetic Resources and Bsiotechnology (NACGRAB), Ibadan.  

The organic manure used comprises of seaweed compost, rabbit feaces, and biological waste 

(from dead animal bones and animal slaughterhouse wastes). The seaweed used for the study 

was harvested from Otamia River located behind The University of Agriculture and 

Environmental sciences, Umuagwo. All organic recipients mentioned above were added together 

after thorough decomposition of biological waste (left for 30 days to allow proper decay), stirred 

and mixed until it was in aqueous form. However, anaerobic reaction (consuming oxygen and 

releasing intermediate breakdown products carbon dioxide and heat) generated from the process 

caused the organic manure to be heated up to a temperature range between 45- 65oC. This 

anaerobic reaction helps to maintain the biological activity within the compost until it reached 

curing phase, and it became stable and ready for use. Rabbit urine was obtained from the 

Rabbitry Unit of the Animal Production Department, University of Agriculture and 

Environmental Sciences, Umuagwo, Owerri, Imo state. The rabbit urine samples were collected 

into a 200 ml clean and sterile container. A total of 450l was collected and tightly stored until 

usage. The rabbit urine is preserved so long as it is tightly closed to avoid the loss of nitrogen 

through evaporation of the ammonia gas (NH3).  Its expiration is determined by the amount of 

nitrogen present in it. The organic manure and rabbit urine were diluted with water to make the 

following composition:  

F1= organic manure (30 t/ha)  

F2 = 100% rabbit urine (20l)  

F3 = 75% rabbit urine (15l) + organic manure (5t/ha) 

F4 = 50% rabbit urine (10l) + organic manure (10t/ha) 

F5= 25% rabbit urine (5l) + 20t/ha of organic manure 

F6= control (neither rabbit urine nor organic manure) 
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2.3 Experimental design:  

The experimental design was a completely randomized block design with 3 replications of each 

treatment. The experimental site was cleared, packed, and tilled before preparing vegetable beds. 

The vegetable beds for Lagos spinach (Celosia argentia) were marked out randomly with 

spacing of 1 × 10 m, with 1m measured for both intra and inter spacing in between the plot while 

a discard of 1m each was left at both ends. Rabbit urine was diluted at four levels of 

concentrations (100%, 75%, 50%, 25% and the control) while 30, 15, 10 and 5t/ha of organic 

manure were also used at 4 levels. There were 18 treatments/vegetable and a total of 54 

treatments (including the control) were used. The total plot size of 33 x 12m was used per 

vegetable. Organic manure was applied at the appropriate doses on each prepared bed while the 

same procedure was applied for rabbit urine dosage. All the treatments were labeled and covered 

with dry palm fronds to minimize the rate of evaporation. The nursery beds were prepared prior 

to this time and the soil mixtures were sterilized to temperature well above 100oC, allowed to 

cool and sieved to remove soil aggregates. The sterilized nursery soil mixture was put in a box of 

2×20 m with adequate holes in the bottom to allow surplus water to drain through the soil. The 

same procedure was carried out in preparing seed beds for water leaf (Talinum triangulare) and 

English bush apple leaves (Heinsia crinite).  To allow for uniform distribution and sowing on the 

nursery bed, the vegetable seeds were mixed with sand at ratio 1: 10 (1g of seeds to 10g of 

sand).Watering was done twice daily and the seed emergence was recorded between 6-8 days 

after sowing. The seedling transplanting was carried out thirty days (30) after sowing in the 

nursery. Watering was done during and after transplanting to facilitate the lifting of seedlings as 

well as to reduce shock on the plant. Hand pulling of weeds was done regularly on the beds 

while hoe was used to weed between the beds and edges of  the experimental area.  

2.4  Organic manure application techniques 

The well-rotted organic manure and rabbit urine concentrate were carefully weighed and 

thoroughly worked into the experimental plots at various compositions as mentioned above (F1, 

F2, F3, F4, F5 and F6). The beds were watered and left for 7 days before the transplanting of 

seedlings on them, as this was expedient, to enable carbon dioxide in farmyard manure escape 

thus preventing burning and scorching on the tender seedlings.  

2.5 Data collection and analysis 

Agronomical data collected at fifteen days (15) intervals for seventy-five days (75) were plant 

height, the number of leaves, leaf area, and fresh and dry weights and were subjected to a 

statistical analysis system using the statistical software (SAS™, 2017). The treatment means 

were separated using the least significant differences at a 5% level of probability.  
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3.0 Results 

The mean performance of Celosia argentia at various levels of application of rabbit urine 

concentrate and farmyard manure on plant height, number of leaves and leaf area between 0- 

75days after planting is presented in Table 3.1.  All through the period of data collection, the best 

performance from all attributes was recorded in FI with values 80.77, 120.20, 8195.41, 1.25 and 

0.73kg, respectively while the least was recorded in F6 with values 30.45cm, 46.11, 3100.28cm2, 

0.23kg and 0.31kg. The mean performance of Celosia argentia showed that the highest plant 

height was recorded in F1 with 80.77cm at 75 days after planting (DAP) and was closely 

followed by F3 and F2 with 77.82cm and 76.77cm, respectively while the lowest was recorded in 

the control (F6) with 30.45cm.  Similar result was recorded for number of leaves/plt with highest 

value recorded in F1 with 120.20 and was closely followed by F3 118.32 and F2 118.10 while 

the lowest was recorded in the control (F6) with 46.11. The mean values of the leaf area revealed 

that the highest value at 75 DAP was recorded in F1 8195.41 cm2 and was closely followed by 

F3 7957.29 cm2 and F2 7855.21 cm2 while the lowest was recorded in control (F6) with 3100.26 

cm2. 

The mean performance of Celosia argentia at various levels of application of rabbit urine 

concentrate and farmyard manure on fresh and dry weights between 0- 75days after planting is 

presented in Table 3.2.The highest mean values for fresh weight at 75 DAP were recorded in F1, 

F2 and F3 with corresponding values of 1.25, 1.22 and 1.24 kg respectively while the lowest was 

recorded in control (F6) with 0.23kg. A similar result was recorded for the highest mean values 

for dry weight with 0.73, 0.70 and 0.71 kg in F1, F2 and F3 treatments respectively, while the 

lowest was recorded in the control (F6) with 0.3kg.  

The mean performance of Talinum triangulare at various levels of application of rabbit urine 

concentrate and organic manure on plant height, number of leaves and leaf area between 0- 

75days after planting is presented in Table 3.3. The result showed that the mean performance of 

all variables examined (plant height, leaf area and the number of leaves) increased as both rabbit 

urine concentrate and farmyard manure increased with plant age. F1 had the highest mean value 

across all examined attributes with 100.79cm, 140.20, 9195.46 cm2, 1.45 and 0.83kg, 

respectively, closely followed by F3 97.82cm, 138.32, 8957.23cm2, 1.44 and 0.81kg while third 

best was recorded in F2 with 96.74cm, 138.10, 8855.23cm2, 1.40 and 0.80kg, respectively. The 

mean performance of Talinum triangulare showed that the plant height at 75 DAP (100.79cm) 

had the highest mean value while the lowest was recorded in the control with 50.84cm. Similar 

result was recorded in number of leaves as F1 had 140.20 at 75 DAP to maintain the highest 

while the F6 with 52.11 mean value had the least. The mean values of the leaf area revealed that 

the highest value at 75(DAP) was recorded in F1 with 9195.46cm2 while the lowest was recorded 

in control F6 with 4100.23cm2.   

The mean performance of Talinum triangulare at various levels of rabbit urine concentrate and 

organic manure on fresh and dry weights between 0-75 days after planting (DAP) is presented in 

Table 3.4. The highest mean values at 75(DAP) for fresh weight was recorded in F1 with 1.4 kg 

while the lowest was recorded in control (F6) with 0.40 kg. A similar result was recorded for the 

highest mean values for dry weight  in F1 with 0.83 kg while the lowest was recorded in the 

control (F6) with 0.41kg.  
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Table 3.1: The mean performance of Celosia argentia at various levels of rabbit urine 

concentrate and organic manure on plant height, number of leaves and leaf area between 

0- 75 days after planting (DAP)    

Variables  15DAP 30DAP 45DAP 60DAP 75DAP 

Plant height(cm) FI 5.66 11.98 32.10 49.07 80.77 

 F2 5.43 11.99 30.87 47.65 76.77 

 F3 5.33 11.68 30.02 47.23 77.82 

 F4 5.40 11.23 23.45 30.30 47.56 

 F5 5.68 11.46 20.43 27.45 37.99 

 F6 5.21 11.20 15.67 22.66 30.45 

 Mean 5.45 11.59 25.42 37.39 58.56 

 LSD (P≤0.05) 0.33 1.02 4.32 6.34 7.92 

Number of leaves/plant FI 5.94 24.01 63.19 84.86 120.20 

 F2 5.81 23.56 60.54 80.11 118.10 

 F3 5.80 23.01 58.44 79.00 118.32 

 F4 5.43 15.23 37.66 45.67 81.25 

 F5 5.77 14.77 34.39 39.56 65.01 

 F6 5.12 11.76 25.70 28.11 46.11 

 Mean 5.64 18.74 46.65 59.55 91.49 

 LSD((P≤0.05) 0.32 1.01 4.31 6.33 7.91 

Leaf area (cm2) FI 35.42 60.15 2950.42 7363.20 8195.41 

 F2 33.09 56.22 2890.00 7031.55 7855.21 

 F3 33.01 56.03 2889.00 7001.66 7957.29 

 F4 32.32 39.86 1933.67 3980.22 4578.12 

 F5 30.03 35.23 1684.11 2870.00 3899.50 

 F6 30.05 33.21 1100.76 1700.45 3100.26 

 Mean 32.32 46.78 2241.32 4991.18 5930.96 

 LSD (P≤0.05) 4.92 5.01 12.36 15.39 15.90 
DAP- days after plantimg, F1= farm yard manure at 30 t/ha ,F2 = 100% rabbit urine , F3 = 75% rabbit urine (15l) + organic 
manure (5t/ha), F4 = 50% rabbit urine (10l) + organic manure (10t/ha), F5= = 25% rabbit urine (5l) + 20t/ha of organic manure 

and and F6= control  
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Table 3.2: The mean performance of Celosia argentia at various levels of rabbit urine 

concentrate and organic manure on fresh and dry weights between 0-75 days after planting 

(DAP)    

Variables 15DAP 30DAP 45DAP 60DAP 75DAP 

Fresh weight(kg)      

FI 0.25 0.42 0.61 0.86 1.25 

F2 0.24 0.40 0.59 0.77 1.22 

F3 0.22 0.40 0.57 0.77 1.24 

F4 0.22 0.25 0.48 0.53 0.78 

F5 0.20 0.10 0.36 0.43 0.61 

F6 0.20 0.10 0.31 0.25 0.23 

Mean 0.22 0.27 0.48 0.60 0.88 

LSD ( P≤0.05) 0.10 0.12 0.82 0.79 0.19 

Dry weight(kg)      

FI 0.22 0.32 0.43 0.56 0.73 

F2 0.22 0.30 0.43 0.54 0.70 

F3 0.21 0.29 0.40 0.53 0.71 

F4 0.18 0.27 0.21 0.25 0.47 

F5 0.18 0.27 0.19 0.17 0.38 

F6 0.14 0.16 0.14 0.14 0.31 

Mean 0.19 0.26 0.34 0.36 0.55 

LSD(P≤0.05) 0.16 0.13 0.11 0.14 0.12 

DAP- days after plantimg F1= farm yard manure at 30 t/ha ,F2 = 100% rabbit urine , F3 = 75% rabbit urine (15l) + 

organic manure (5t/ha), F4 = 50% rabbit urine (10l) + organic manure (10t/ha), F5= = 25% rabbit urine (5l) + 20t/ha 

of organic manure and and F6= control  
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Table 3.3: The mean performance of Talinum triangulare at various levels of rabbit urine 

concentrate and farmyard manure on plant height, number of leaves and leaf area between 

0- 75days after planting(DAP)    

Variables  15DAP 30DAP 45DAP 60DAP 75DAP 

Plant height(cm) FI 7.66 12.88 42.10 59.07 100.79 

 F2 7.44 12.87 40.88 57.65 96.74 

 F3 7.34 12.58 40.09 57.23 97.82 

 F4 7.41 12.13 33.48 40.30 67.51 

 F5 7.69 12.36 30.42 37.45 57.29 

 F6 7.22 12.10 25.69 32.66 50.85 

 Mean 7.46 12.49 35.44 47.39 66.83 

 LSD 0.12 0.79 3.38 6.41 50.85 

Numner of leaves/plant FI 7.94 27.01 83.19 104.86 140.20 

 F2 7.81 27.56 80.54 100.11 138.10 

 F3 7.80 27.01 80.44 99.00 138.32 

 F4 7.43 19.23 67.66 65.67 83.25 

 F5 7.17 18.77 54.39 59.56 68.01 

 F6 7.10 15.76 45.70 48.11 52.11 

 Mean 7.54 22.56 68.65 79.55 103.33 

 LSD 0.84 11.25 37.49 25.31 88.09 

Leaf area (cm2) FI 36.42 64.15 3950.43 8363.30 9195.46 

 F2 33.09 58.22 3890.01 8031.65 8855.23 

 F3 33.01 58.03 3889.01 8001.76 8957.23 

 F4 32.32 37.86 2933.68 4980.32 5578.18 

 F5 24.03 30.23 2684.12 3870.30 4899.55 

 F6 20.05 28.21 2100.77 2700.65 4100.23 

 Mean 29.82 46.12 3241.33 5991.33 3819.02 

 LSD 16.37 35.94 56.23 28.34 22.16 
DAP- days after plantimg F1= farm yard manure at 30 t/ha ,F2 = 100% rabbit urine , F3 = 75% rabbit urine (15l) + organic 

manure (5t/ha), F4 = 50% rabbit urine (10l) + organic manure (10t/ha), F5= = 25% rabbit urine (5l) + 20t/ha of organic manure 
and and F6= control  
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Table 3.4: The mean performance of Talinum triangulare at various levels of rabbit urine 

concentrate and organic manure on fresh and dry weights between 0- 75 days after 

planting (DAP)    

Variables 15DAP 30DAP 45DAP 60DAP 75DAP 

Fresh weight(kg)      

FI 0.29 0.46 0.66 0.88 1.45 

F2 0.28 0.46 0.65 0.79 1.40 

F3 0.28 0.44 0.64 0.78 1.44 

F4 0.27 0.22 0.53 0.55 0.98 

F5 0.27 0.98 0.40 0.45 0.81 

F6 0.27 0.94 0.31 0.26 0.40 

Mean 0.27 2.71 2.93 0.61 1.08 

LSD (P≤0.05) 0.13 0.94 0.16 0.03 0.17 

Dry weight(kg)      

FI 0.23 0.42 0.63 0.66 0.83 

F2 0.23 0.40 0.63 0.64 0.80 

F3 0.20 0.39 0.60 0.63 0.81 

F4 0.17 0.37 0.41 0.45 0.67 

F5 0.14 0.37 0.39 0.43 0.68 

F6 0.12 0.26 0.24 0.28 0.41 

Mean 0.18 0.36 0.48 2.85 0.70 

LSD (P≤0.05) 0.17 0.14 0.17 0.18 0.12 

DAP- Days after planting,, F1= farm yard manure at 30 t/ha ,F2 = 100% rabbit urine , F3 = 75% rabbit urine (15l) + 

organic manure (5t/ha), F4 = 50% rabbit urine (10l) + organic manure (10t/ha), F5= = 25% rabbit urine (5l) + 20t/ha 

of organic manure and and F6= control  
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Table 3.5: The mean performance of Heinsia crinite at various levels of rabbit urine 

concentrate and organic manure on plant height, number of leaves and leaf area between  

0- 75 days after planting  

Variables  15 DAP 30DAP 45DAP 60DAP 75DAP 

Plant height(cm) FI 5.69 11.78 32.10 47.07 78.77 

 F2 5.46 11.79 28.87 45.65 74.77 

 F3 5.36 11.48 28.02 45.23 75.82 

 F4 5.43 11.03 21.45 28.30 45.56 

 F5 5.71 10.49 18.43 25.45 35.99 

 F6 5.24 10.21 18.67 20.66 28.45 

 Mean 5.48 11.13 24.59 35.39 56.56 

 Lsd (0.05) 0.17 2.14 4.67 8.17 9.09 

Number of leaves/plt FI 5.91 23.01 60.19 74.86 117.20 

 F2 5.78 22.56 59.54 70.11 116.10 

 F3 5.77 22.01 58.44 69.00 116.32 

 F4 5.40 14.13 35.66 45.67 76.25 

 F5 5.28 13.57 33.29 39.99 63.01 

 F6 5.10 10.46 22.70 26.10 38.11 

 Mean 5.54 17.62 44.97 54.28 87.83 

 Lsd(0.05) 0.14 1.18 2.23 4.04 7.99 

Leaf area (cm2) FI 35.40 59.15 2850.42 6363.20 7195.41 

 F2 33.08 56.22 2790.78 6031.65 6895.21 

 F3 33.02 56.03 2789.05 6001.66 7097.29 

 F4 32.18 33.86 1833.66 4980.72 5678.12 

 F5 30.01 30.23 1584.11 3870.06 4999.50 

 F6 28.20 28.21 1000.76 2700.45 2900.26 

 Mean 31.98 38.80 2141.46 4991.29 5794.29 

 LSD 6.03 4.04 20.98 22.36 29.48 
DAP- days after plantimg F1= farm yard manure at 30 t/ha ,F2 = 100% rabbit urine , F3 = 75% rabbit urine (15l) + 

organic manure (5t/ha), F4 = 50% rabbit urine (10l) + organic manure (10t/ha), F5= = 25% rabbit urine (5l) + 20t/ha 

of organic manure and and F6= control  
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The mean performance of Heinsia crinite at various levels of rabbit urine concentrate and 

farmyard manure on plant height, number of leaves and leaf area between  0- 75 days after 

planting is presented in Table 3.5. The result showed that the mean performance of all variables 

examined (plant height, leaf area, and number of leaves) increased as rabbit urine concentrate 

and farmyard manure application increased with plant age. The best performance was recorded 

in FI across all attributes examined with values 78.77cm ( plant height), 117.20 (number of 

leaves), 7195.41cm2 (leaf area), 1.26 (fresh weight) and 0.74kg (dry weight), respectively and the 

least recorded in F6 with values 28.45cm, 38.11, 2900.26cm2, 0.29 and 0.32kg.   The mean 

performance of Heinsia crinite showed that the highest plant heights at 75 days after planting 

(DAP) was recorded in F1 with 78.77cm while the lowest was recorded in the control (F6) with 

28.45cm.  A similar result was recorded for the number of leaves with the highest value recorded 

in F1 (117.20) at 75(DAP) while the lowest was recorded in the control (F6) with 38.11. The 

mean values of the leaf area revealed that the highest value was recorded in F1 with 7195.41cm2 

at 75(DAP) while the lowest was recorded in control (F6) with 2900.26cm2. 

Table 3.6: The mean performance of Heinsia crinite at various levels of rabbit urine 

concentrate and organic manure on fresh and dry weights between 0- 75 days after 

planting (DAP)    

Variables  15DAP 30DAP 45DAP 60DAP 75DAP 

Fresh weight(kg) FI 0.23 0.43 0.51 0.87 1.26 

 F2 0.22 0.41 0.50 0.78 1.23 

 F3 0.20 0.41 0.48 0.78 1.25 

 F4 0.20 0.26 0.42 0.54 0.79 

 F5 0.18 0.11 0.32 0.44 0.62 

 F6 0.16 0.10 0.28 0.26 0.29 

 Mean 0.19 0.28 0.35 0.54 0.90 

 Lsd(0.05) 0.11 0.14 0.15 0.11 0.11 

Dry weight(kg) FI 0.21 0.33 0.41 0.57 0.74 

 F2 0.21 0.28 0.41 0.55 0.68 

 F3 0.20 0.26 0.38 0.52 0.70 

 F4 0.17 0.22 0.20 0.22 0.42 

 F5 0.14 0.21 0.16 0.12 0.35 

 F6 0.12 0.17 0.17 0.11 0.32 

 Mean 0.17 0.24 0.28 0.34 0.53 

 LSD 0.12 0.10 0.09 0.12 0.09 
DAP- Days after planting,, F1= farm yard manure at 30 t/ha ,F2 = 100% rabbit urine  with no water, F3 = organic manure at 15 

t/ha + 50% rabbit urine (10lts) + 50% water , F4 = 50% rabbit urine  + 50% water, F5= 25% rabbit urine + 75% water  and and 
F6= control 
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The mean performance of Heinsia crinite at various levels of rabbit urine concentrate and 

organic manure on fresh and dry weights between 0- 75 days after planting is presented in Table 

3.6.  The highest mean value for fresh weight was recorded in F1 with 1.26 kg at 75(DAP) while 

the lowest was recorded in control (F6) with 0.29 kg. A similar result was recorded for the 

highest mean value for dry weight in F1 with 0.74 kg  at 75(DAP) while the lowest was recorded 

in the control (F6) with 0.32 kg.  

 

4.0 Discussion  

The result showed that the mean performance of all variables examined (plant height, leaf area, 

and number of leaves, fresh and dry weights) increased as rabbit urine concentrate and organic 

manure application increased with plant age. Treatments F4 and F5 for Celosia argentia, 

Talinum triangulare and  Heinsia crinite showed no significant difference in number of leaves, 

plant height, leaf area, fresh and dry weight at 15 and 30 days after planting (DAP) rather, 

significant differences were observed at 45, 60 and 75 DAP in all the agronomical parameters 

examined. An earlier report by Du et al. (2020) observed that the adequate supply of organic 

manure to crops surely reduced the number of days from planting to first harvesting, and, this 

automatically had positive effect on plant height of Celosia argentian and other leafy vegetables. 

Also, Law-Ogbomo and Akunwe (2011) and Tamunodiepriye and Leera (2019) reported that 

higher production of leaf area, fresh weight, plant height and dry weight of Celosia argentian 

and Heinsia crinite is attainable with soils which are rich in organic component and mineral 

nutrients. The result showed that the higher, the quantity of rabbit urine concentrate applied, the 

higher the number of leaves produced per plant, per height, per leaf area, and fresh and dry 

weight.  A cursor look at the result showed that F1 (organic manure application rate at 30 t/ha) 

remained the best throughout the study as the treatment consistently maintained its outstanding 

result in all the attributes examined.  

Nevertheless, there were marginal differences across the result of attributes evaluated among 

treatment F1, F2 and F3.  The results recorded across the three vegetables for plant heights 

showed that in Heinsia crinite F1 had 78.77cm, F2 74.77cm and F3 75.82cm. for Talinum 

triangulare, values were 100.79 cm for F1, F2 96.74cm and F3 97.82 cm while similar result 

was recorded for Celosia argentia  F1 80.77cm, F2 76.77cm and F3 77.82cm. However, F3 

(75% rabbit urine (7.5l) + 5t/ha of organic manure) was recorded second best across all 

treatments in the examined attributes. This suggested that, there must have been a synergy 

formation between the organic manure and the rabbit urine that produced an outstanding 

performance in all the vegetables examined. Similar finding was reported by Pradhan et al. 

(2018) where integrated farming system was adopted with the use of  livestock urine and other 

components which produced a better nutrient management supplement. A cursor look at the 

literature showed that several authors (Yogeeshappa & Srinivasamurthy, 2017 : Indabo & 

Abubakar, 2020) used different livestock urine as a fertilizer for crops and the results were 

outstanding.  Nwite (2015) used different urine sources as fertilizer to enhance soil nutrient 

status and agronomic yield attributes of maize. Also, Wandita and Fitriyanto (2016) used  50% 

diluted concentration of rabbit urine as a fertilizer source on crops and the laboratory analysis on 

rabbit urine showed that, the urine contained high concentration of nitrogen required by the plant 

to attain the maximum expected growth. However, it was an improvement of biomass yield in 



O.J. Olusola         AJAFS 6 (3) (2022) 152- 167 

165 
 

tomato (Lycopersicon esculentum when rabbit urine was mixed with a proportion of water, and a 

mixing rate of 50:50 was recommended for effective performance and soil acidity amendments 

(Indabo & Abubakar, 2020). Organic manure used in this experiment, were easily available as 

waste in their various point of domicile until they were requested for usage, likewise, rabbit 

urine. The idea of a collection of these wastes will always be a plus for livestock and rabbit 

farmers as the rabbits are farmed for their meat sales, thus the raw material used can be 

sustainable and cost-effective to improve crop yield and soil fertility especially when the world is 

tendering towards organic farming.  

5.0 Conclusion 

This study showed that there were marginal differences in F1, F2, and F3 treatments in terms of 

agronomical yield performance  of the three evaluated vegetables. The use of organic manures at 

30 t/ha is still the best to obtain maximum yield per plant for Celosia argentia, Talinum 

triangulare, and Heinsia crinite.  However, the use of organic manure at 5 t/ha/ diluted rabbit 

urine (15 l) in a ratio 1:1 is recommended to farmers/growers as an alternative formulation, 

especially in areas where organic manure is limited or beyond reach to farmers growing the three 

indigenous vegetables.    
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