
International Journal of Research and Innovation in Applied Science (IJRIAS) | Volume VI, Issue II, February 2021|ISSN 2454-6194 

 

www.rsisinternational.org Page 70 

Response of Solanum Macrocarpon to Irrigation and 

Organic Matter 
Jimmy Akinfemi Osunbitan and Toyese Friday Oyewusi 

Department of Agricultural Engineering, Adeleke University, Nigeria 

Abstract: The study was conducted to examine the effect of 

irrigation scheduling (irrigation depth and interval) and organic 

matter on the growth and yield of Solanum macrocarpon. A 

replicated 3 × 3 × 4 factorial arrangement with treatments 

consisting of irrigation depth (4, 6 and 8 mm), irrigation interval 

(1, 3 and 5 days) and percent organic matter incorporation (0%, 

2%, 4% and 6% by weight) was used for experiment pot in a 

screen house. The mixed soil and poultry litters was left for 14 

days to allow for decomposition of the manure. Ten viable seeds 

of Solanum macrocarpon were planted per pot and were thinned 

to three stands of plant per pot two weeks after germination then 

irrigation water at the above-mentioned depths and intervals 

were applied. The result of the experiment showed that irrigation 

depth, irrigation interval and percent organic matter 

incorporation influenced the vegetable yield. The maximum fresh 

yield (78.73 kg/ha) and dry matter yield (17.29 kg/ha) occurred 

when 4% poultry litter was incorporated into the soil while the 

minimum fresh yield (34.88 kg/ha) and dry matter yield (7.40 

kg/ha) occurred when no organic matter was incorporated. 

Irrigation interval of three days as well as irrigation depth of 6 

mm resulted in the highest growth and maximum yield of the 

vegetable. In conclusion, the factor combination of 4% organic 

matter incorporation with 6 mm irrigation depth applied at three 

days irrigation interval resulted in the highest plant growth and 

maximum yield of the vegetable.  

Keywords: S. macrocarpon, irrigation depth, irrigation interval, 

organic matter, plant yield 

I. INTRODUCTION 

ertilizers have been ascertained to be significant in 

Solanum macrocarpon growth [1]. Nitrogen is needed in 

the growth and development of leaves; phosphorus is crucial 

in stimulating the formation of flowers and fruits whereas 

potassium is required for seeds setting; for these reasons, 

fertilizer is required for optimum yield of Solanum 

macrocarpon [2]. However, the application of organic 

amendments has become more common for the improvement 

of soil organic matter in recent years. Incorporation of organic 

matter into the soil has been found to enhance soil structure, 

improve water holding capacity, soil porosity and low bulk 

density which is an indicator that the soil is completely 

aerated, very easy to till and enables root growth.  

Furthermore, the role of water in crop growth and 

development cannot be exaggerated. Water is vital for plant 

growth because it is an agent which transports the nutrients 

from soil to plant [3]. So, availability of water in the roots 

zone is an important condition for plant nutrients uptake in 

soluble form from soil. In other word, the amount of water 

presented to plant through the soil delivers the nutrients 

needed for germination, growth and yield of the plant. In 

addition, the level of irrigation depth is a vital aspect that must 

be regarded in production of crop. There is a little information 

on optimum irrigation scheduling and poultry litters to be 

applied for the soil to be in good conditions to determine the 

growth and yield response of Solanum. Therefore, the study 

examines the effect of irrigation depth and interval, and 

organic matter on the growth and yield of Solanum 

macrocarpon. 

II. MATERIALS AND METHODS 

Pot experiments were conducted in a greenhouse of the 

Faculty of Agriculture, Obafemi Awolowo University, Ile-Ife, 

Nigeria, on sandy loam soil classified as Alfisol. The mean 

annual rainfall of the study area was about 1,500 mm while 

the average daily minimum temperature ranged between 20 °C 

and 22 °C and the average maximum temperature between 27 

°C and 35 °C. The soil is classified at series level as two series 

[4] and it was a derivative of granite and gneiss parent 

material. The sandy loam is 80% sand, 5% silt and 15% clay 

with organic matter content of 1.56%. The soil samples were 

collected from the top 15 cm layer and taken to the laboratory 

for analysis of its physicochemical parameters. Plant residues 

and stones in the soil sample were removed by passing the soil 

through a 2 mm sieve in order to obtain a homogeneous soil 

sample.  

The experimental set up was a 33 × 4 factorial arrangement 

with three replicates. The factors were irrigation depth, 

irrigation interval and organic matter incorporation. The three 

levels of irrigation depth used were 4, 6 and 8 mm of water 

while the three levels of irrigation interval in the study were 1, 

3 and 5 days. The treatment with organic matter comprised of 

four levels of poultry litter applied at the rate of 0, 16, 32 and 

48 t/ha, respectively, in form of 0%, 2%, 4% and 6% by 

organic matter weight of poultry litter incorporation into the 

soil. The result of soil analysis indicated a soil pH of 5.74 

(slightly acidic), organic carbon of 1.8%, nitrogen 0.07% 

which is considered to be very low, available phosphorus of 

56.28 mg/kg and exchangeable potassium of 462.80 mg/kg.  

The result of poultry litter showed a pH of 7.87, organic 

carbon of 32%, nitrogen 1.24%, and available phosphorus of 

15.09 g/kg and exchangeable potassium of 7.10 g/kg. The 

mixture of soil and poultry litter at different levels of poultry 

litter in corporation was compacted to bulk density of 1.5 

g/cm
3
 inside perforated plastic pots with surface area of 314.2 

F 
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cm
2
 and depth of 45 cm. The soil/poultry litters mixture was 

then left for 14 days to allow for some decomposition of the 

manure during which water was sprinkled into the pots. Ten 

seeds of Solanum macrocarpon plant were sown inside each 

of the pots. Two weeks after planting, thinning of germinated 

plants was done to three stands per pot after which irrigation 

water at the above-mentioned depths and intervals were 

applied using small watering cans as is done by the majority of 

small-scale farmers in the country. Growth parameters were 

measured once a week from the 5th week after sowing 

because leaves of the vegetable are sometimes plucked from 

five weeks after sowing for consumption and marketing by 

some farmers. The growth parameters were plant height which 

was measured from the ground level to the top most leaf and 

the leaf area which was measured by tracing the leaf on a 

white paper and measuring the traced area using a planimeter. 

The vegetable was harvested eight weeks after sowing and the 

yield parameters (fresh yield and dry matter weight) were 

determined. In determining the yield parameters, the vegetable 

roots were carefully washed with water after harvest to 

remove any adhering soil and the plant was weighed per stand 

to obtain the fresh weight. The dry weight was obtained by 

placing the plant in an oven at 70 
o
C for 24 h [5]. 

III. RESULTS AND DISCUSSION 

The plant height, leaf area, fresh yield and dry matter weight 

as significantly affected by irrigation depth, irrigation interval 

and organic matter incorporation are shown in Table 1. Also, 

the mean effects of irrigation depth, irrigation interval and 

organic matter incorporation on plant height, leaf area, fresh 

yield and dry matter weight of S. macrocarpon are shown in 

Table 2. 

Table 1: Analysis of Variance (ANOVA) for growth and yield of Solanum 
macrocarpon 

Source DF 

F value 

Plant 

Height 
(cm) 

Leaf Area 

(cm2) 

Fresh 

Yield 
(kg/ha) 

Dry Matter 

(kg/ha) 

A-

Irrigation 
Depth 

2 < 0.0001* < 0.0001* < 0.0001* < 0.0001* 

B-

Irrigation 

Interval 

2 < 0.0001* < 0.0001* < 0.0001* < 0.0001* 

C-

Organic 

Matter 

3 < 0.0001* < 0.0001* < 0.0001* < 0.0001* 

AB 4 0.9162 0.0136* < 0.0001* < 0.0001* 

AC 6 < 0.0001* < 0.0001* < 0.0001* < 0.0001* 

BC 6 < 0.0001* < 0.0001* < 0.0001* < 0.0001* 

ABC 12 < 0.0001* < 0.0001* 0.0004* < 0.0001* 

* represented significant at P<0.05 

 

 

Table 2: Mean Effect of irrigation depth, irrigation interval and organic matter 

incorporation on growth and yield of Solanum macrocarpon 

 

Plant 
Height 

(cm) 

Leaf Area 

(cm2) 

Fresh 

Yield(kg/ha) 

Dry Matter 

(kg/ha) 

Irrigation 

Depth (mm) 
    

4 25.07b 164.39b 57.98b 11.63b 

6 27.52a 178.05a 62.79a 12.94a 

8 26.84a 170.96a 61.28a 12.60a 

Irrigation 
Interval 

(Day) 
    

1 26.85a 170.71a 60.72a 12.14a 

3 27.63a 184.93a 62.44a 13.24a 

5 24.95b 157.76b 58.89b 11.79b 

Organic 

Matter (%)     

0 15.10d 66.66d 37.73d 8.43d 

2 28.05c 182.62c 61.75c 11.11c 

4 32.31a 227.77a 74.55a 16.01a 

6 30.44b 207.49b 68.70b 13.99b 

Means with the same letters are not significantly different at 5% level using 

Duncan’s multiple range test 

A. Plant Height (cm) 

The influence of depth of irrigation, irrigation interval and 

different organic matter incorporation into the soil on height of 

Solanum macrocarpon is shown in Figure 1. The plant height 

in this study varied significantly (P < 0.05) with irrigation 

depth, irrigation interval and organic matter incorporation 

(Table 1). [6] Saeed et. al. (2001) reported that to achieve 

sustainable plant production, plant height is a major 

determinant of plant yield especially in large scale vegetable 

production. On the average, 6 mm irrigation depth resulted in 

the highest plant height of 27.63 cm while 4 mm irrigation 

depth gave the lowest plant height of 24.95 cm. Also, the 

lowest plant height of 25.06 cm was observed when the 

irrigation interval was five days while the highest plant height 

of 27.52 cm was recorded when the irrigation interval was 

three days. 

 

Figure 1: Plant height (cm) of Solanum macrocarpon as affected by the 

different irrigation depth, irrigation interval and organic matter incorporation 
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This is similar to what was observed by [7] and [8] that 

growth and yield were higher when irrigation was scheduled at 

30% soil water depletion. Likewise, the highest plant height of 

32.31 cm occurred when 4% organic matter was incorporated 

into the soil while the lowest plant height of 15.10 cm 

occurred with 0% organic matter incorporation. The better 

performance of S. macrocarpon height with organic matter 

application can be attributed to its higher nutrient composition 

and ability to provide enough nutrients for the plant growth. 

Poultry manure promotes vigorous growth, increase 

meristematic and physiological activities in the plant due to 

supply of plant nutrient and improvement in soil properties as 

reported by [9].  However, when all the factors were 

considered the highest plant height of 35.1 cm was recorded 

when 4% organic matter was incorporated under 6 mm of 

irrigation depth at 3 days irrigation interval while the lowest 

plant height of 13.75 cm was observed when no organic matter 

was incorporated under 4 mm of irrigation depth at 5 days 

irrigation interval. These differences in irrigation scheduling 

may be enough to cause water to be a limiting factor for yield 

of S. macrocarpon. Several researchers have reported that 

frequency of irrigation and quantity of nutrient in solution 

provided to plants affect yield [10, 11,12]. According to 

Duncan Multiple Range (DMR) test (Table 2), 6 mm irrigation 

depth resulted in the highest (27.52 cm) plant height on the 

average while 4 mm irrigation depth gave the lowest (25.07 

cm) plant height. However, the 6 mm and 8 mm were not 

significantly different in their effects on the plant height while 

4 mm irrigation depth was significantly different from the 

remaining two levels of irrigation depth. Moreover, the 

irrigation interval of three days gave the highest (27.63 cm) 

effect on plant height while irrigation depth of five days gave 

the lowest (24.95 cm). Yet, the irrigation intervals of one day 

and three days were not significantly different in their effects 

on the plant height while five days irrigation interval was 

significantly different from the remaining two levels of 

irrigation intervals. Then again, all the four levels of organic 

matter incorporation were significantly different in their 

effects on plant height with highest effect (32.31 cm) from 4% 

and the lowest (15.10 cm) from 0%. 

A. Leaf Area (cm
2
) 

The effect of irrigation depth, irrigation interval and organic 

matter incorporation into the soil, on the leaf area is shown in 

Figure 2. The leaf area varied significantly (P < 0.05) with 

irrigation depth, irrigation interval and organic matter 

incorporation (Table 1). When all the factors were considered 

together, the maximum leaf area of 245.81 cm
2
 occurred with 

4% organic matter when 6 mm irrigation depth was applied 

every three days while the minimum leaf area of 53.98 cm
2
 

was observed when no organic matter was added with 8 mm 

of irrigation water applied every five days. The results 

obtained are in good harmony with those of [13] who found 

that increasing in irrigation scheduling with adequate nutrients 

caused an increase in growth of leaves of eggplant. However, 

on the average, the irrigation depth of 6 mm resulted in the 

maximum (184.92 cm
2
) leaf area followed by 8 mm irrigation 

 

Figure 2: Leaf area (cm2) of Solanum macrocarpon as affected by irrigation 
depth, irrigation interval and percent organic matter incorporation 

Depth (170.71 cm
2
) while the minimum leaf area (157.76 cm

2
) 

occurred when the irrigation depth was 4 mm. Likewise, the 

minimum leaf area of 164.39 cm
2
 was observed when the 

plant was irrigated every five while the maximum leaf area of 

178.04 cm
2
 was recorded when the irrigation interval was 

three days. Meanwhile, the maximum leaf area of 227.76 cm
2
 

occurred when 4% organic matter was incorporated into the 

soil while the lowest leaf area of 66.67 cm
2
 occurred when no 

organic matter was incorporated. The increase in leaf area of 

S. macrocarpon in pots treated with poultry litter indicates that 

organic matter was able to release enough nutrients for the 

growth of the S. macrocarpon. [14] reported that poultry litter 

contains essential nutrients elements associated with high 

photosynthetic activities and thus promotes root and 

vegetative growth. According to Duncan Multiple Range 

(DMR) test (Table 2), 6 mm irrigation depth resulted in the 

highest (178.05 cm
2
) leaf area on the average while 4 mm 

irrigation depth gave the lowest (164.39 cm
2
) leaf area. 

However, the 6 mm and 8 mm were not significantly different 

in their effects on the leaf area while 4 mm irrigation depth 

was significantly different from the remaining two levels of 

irrigation depth. Likewise, the irrigation interval of three days 

gave the highest (184.93 cm
2
) effect on leaf area while 

irrigation depth of five days gave the lowest (157.76 cm
2
). 

Nevertheless, the irrigation intervals of one day and three days 

were not significantly different in their effects on the leaf area 

while five days irrigation interval was significantly different 

from the remaining two levels of irrigation intervals. 

Conversely, all the four levels of organic matter incorporation 

were significantly different in their effects on leaf area with 

highest effect (207.49 cm
2
) from 4% and the lowest (66.66 

cm
2
) from 0%. 

B. Fresh Yield Weight (kg/ha) 

The effect of irrigation depth, irrigation interval and organic 

matter incorporation on S. macrocarpon fresh yield is shown 

in Figure 3. 
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Figure 3: Fresh yield weight (kg/ha) of S. macrocarpon as affected by the 

different irrigation depth, irrigation interval and organic matter incorporation  

The fresh yield weight varied significantly (P < 0.05) with 

irrigation depth, irrigation interval and organic matter (Table 

1). On the overall, when all the factors were considered 

together, the maximum fresh yield of 78.73 kg/ha occurred 

with 4% organic matter incorporation when 6 mm irrigation 

depth was applied every three days while the minimum fresh 

yield of 34.88 kg/ha was observed when no organic matter 

was added with 4 mm of irrigation water applied every five 

days. Similar results were also reported by [15], the study 

found that yield was highest at increasing rates of applied farm 

yard manure under moderate irrigation scheduling which 

showed that irrigation and organic matter played a significant 

role in accelerating vegetable yield. However, when 

considering the irrigation effect, irrigation depth of 6 mm 

resulted in the maximum (62.44 kg/ha) fresh yield followed by 

8 mm irrigation depth (60.72 kg/ha) while the minimum yield 

(58.89 kg/ha) occurred when the irrigation depth was 4 mm. 

Likewise, the minimum yield of 57.98 kg/ha was observed 

when the plant was irrigated at five days interval while the 

maximum yield of 62.79 kg/ha was recorded when the 

irrigation interval was three days. This is expected since plant 

reactions are affected directly or indirectly by the amount of 

soil water. [16] and [17] reported that all physiological 

processes like photosynthesis, transpiration, cell turgidity, cell 

and tissue growth and yield in plants is directly affected by 

water available in the soil. Moreover, the maximum yield of 

74.55 kg/ha occurred when 4% organic matter was 

incorporated into the soil while the minimum yield of 37.73 

kg/ha occurred when no organic matter was incorporated. This 

is expected because organic matter increased soil productivity 

and crop yield. [18] reported that organic matter has profound 

effect on the vegetative development of garden egg and it 

ensures vigorous growth of the crop hence, the increase in 

yield. According to Duncan Multiple Range (DMR) test 

(Table 2), 6 mm irrigation depth resulted in the highest (62 

kg/ha) fresh yield weight on the average while 4 mm irrigation 

depth gave the lowest (57.98 kg/ha) fresh yield weight. 

However, the 6 mm and 8 mm were not significantly different 

in their effects on the fresh yield weight while 4 mm irrigation 

depth was significantly different from the remaining two 

levels of irrigation depth. Moreover, the irrigation interval of 

three days gave the highest (62.44 kg/ha) effect on fresh yield 

weight while irrigation depth of five days gave the lowest 

(58.89 kg/ha). Yet, the irrigation intervals of one day and three 

days were not significantly different in their effects on the 

fresh yield weight while five days irrigation interval was 

significantly different from the remaining two levels of 

irrigation intervals. On the other hand, all the four levels of 

organic matter incorporation were significantly different in 

their effects on fresh yield weight with highest effect (74.55 

kg/ha) from 4% and the lowest (37.73 kg/ha) from 0%. 

D. Dry Matter Weight (kg/ha) 

The dry matter of Solanum macrocarpon in response to 

different organic matter incorporation into the soil, depth of 

irrigation and irrigation interval is shown in Figure 4. 

 

Figure 4: Dry matter weight (kg/ha) of S. macrocarpon as affected by the 

different irrigation depth, irrigation interval and organic matter incorporation 

The dry matter weight in this study varied significantly (P < 

0.05) with irrigation depth, irrigation interval and organic 

matter (Table 1). On the average, 6 mm irrigation depth 

resulted in the maximum dry matter weight of 13.24 kg/ha 

while 4 mm irrigation depth gave the minimum dry matter 

weight of 11.79 kg/ha. Similarly, the maximum dry matter 

weight of 12.94 kg/ha was recorded when the irrigation 

interval was three days while the minimum dry matter weight 

of 11.63 kg/ha was observed when the irrigation interval was 

five days. Also, the maximum dry matter weight of 16.01 

kg/ha occurred when 4% organic matter was incorporated into 

the soil while the minimum dry matter weight of 8.43 kg/ha 

occurred when no organic matter was incorporated. The 

poultry litter application increased the dry matter yield of 

Solanum compared to the control (0%). The increase in the dry 

matter yield goes further to confirm that organic manure 

increased nutrient concentration in the soil, improve nutrient 

uptake by plants and increased crop yields [19, 20, 21]. 

Moreover, when all the factors were considered the maximum 

dry matter weight of 17.29 kg/ha was recorded when 4% 

organic matter was incorporated under 6 mm of irrigation 

depth at 3 days irrigation interval while the minimum dry 

matter weight of 7.40 kg/ha was observed when no organic 

matter was incorporated under 4 mm of irrigation depth at 5 
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days irrigation interval. According to Duncan Multiple Range 

(DMR) test (Table 2), 6 mm irrigation depth resulted in the 

highest (12.94 kg/ha) dry matter weight on the average while 4 

mm irrigation depth gave the lowest (11.63 kg/ha) dry matter 

weight. However, the 6 mm and 8 mm were not significantly 

different in their effects on the dry matter weight while 4 mm 

irrigation depth was significantly different from the remaining 

two levels of irrigation depth. Moreover, the irrigation interval 

of three days gave the highest (13.24 kg/ha) effect on dry 

matter weight while irrigation depth of five days gave the 

lowest (11.79 kg/ha). Yet, the irrigation intervals of one day 

and three days were not significantly different in their effects 

on the dry matter weight while five days irrigation interval 

was significantly different from the remaining two levels of 

irrigation intervals. On the other hand, all the four levels of 

organic matter incorporation were significantly different in 

their effects on dry matter weight with highest effect (8.43 

kg/ha) from 4% and the lowest (16.01 kg/ha) from 0%. 

IV. CONCLUSION 

The study examined the consequences of irrigation depth and 

interval along with poultry litter incorporation into soil on the 

yield of Solanum macrocarpon. The highest plant height 

occurred with 4% organic matter incorporation while the 

lowest plant height occurred when no organic matter was 

incorporated. Plant yield varied significantly with organic 

matter, depth of irrigation and irrigation interval. Also, the 

maximum leaf area occurred with 4% organic matter 

incorporation when 6 mm irrigation depth was applied every 

three days while the minimum leaf area was observed when no 

organic matter was added with 8 mm of irrigation water 

applied every five days. The maximum fresh and dry matter 

yield occurred with 4% organic matter incorporation when 6 

mm irrigation depth was applied every three days. Organic 

fertilizer influence both yield, plant micronutrient contents, 

and help sustain crop productivity. In conclusion, the factor 

combination of 4% organic matter incorporation with 6 mm 

irrigation depth applied at three days irrigation interval 

resulted in better yield of the vegetable. It is therefore 

imperative that the nutrients uptake from the different levels of 

organic matter incorporated into the soil should be estimated. 
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