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The study was conducted in 2013 and 2014 at National Creals Research Institute Uyo station in 
Ibesikpo/Asutan Local Government Area of Akwa Ibom State, Nigeria to evaluate the growth and yield 
attributes of fluted pumpkin (Telfairiaoccidentialis) under different adopted tillage practices in the study 
area. The treatments were: flat, seedbed, heap andridge. The result revealed that tillage practice had no 
significant difference in fresh shoot, pod and seed yield. Comparing the economic returns to 
management, the result revealed that seedbed plots had the highest cost-benefit ratio(9.57 and 11.44) in 
2013 and 2014 cropping seasons, respectively. Heap plot had 9.37 and 10.80 cost- benefit ratio, 
respectively. Planting fluted pumpkin in ridge resulted to cost benefit ratio of 8.44 and 10.11, 
respectively. The least economic benefit (7.42 and 8.42), respectively was from flat plots. The study 
recommended seedbed practice for high productive of flute pumpkin in the study area. 
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INTRODUCTION 
 
Tillage is defined as the physical, chemical or biological 
soil manipulation to optimize conditions for seed 
germination, emergence and seeding establishment (Lal, 
1977) has been used in some agro-ecologies to increase 
crop yield (Ndaeyo, 2003). Klute (1982) states that the 
concept of tillage is to create a soil environment favorable 
to plant growth. However, tillage or soil manipulation is 
reported to be capable of inducing profound changes in 
soil fertility status, and that the changes may be 
manifested in good or poor performances of crops (Ohiri 
and Ezumah, 1990; Ojeniyi and Agboela, 1995; Aiyelariet 
al., 2001; Ndaeyo, 2003). According to Ndaeyo (2003), 
since tillage operation loosen, granulate, crush or even 
compact soil particles, soil factor that influence plant 
growth such as bulk density, pore size distribution and 
hence the composition of the soil atmosphere may be 
affected.  

Growth, development and consequently yield of crops  
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are more highly influenced by the availability soil moisture 
than any other single factor (Ndaeyo, 2003). However, 
judious tillage practice and method has been one of 
cultural practices adopted to ensure optimum soil 
moisture, aeration, reduction in bulk density, erosion 
control etc for better crop growth and invariable optimum 
crop yield in some agroecology zones.    

Studies conducted on highly erodible sandy soils of 
southwestern Nigeria revealed that repetitive use of no 
tillage improved maize yield relative to the conventional 
tillage (Lal, 1983; Ojeniyi, 1986). In contrast, Osuji 
(1984), reported that after five years of maize cultivation 
on an Alfisol, the conventional tillage and ploughing out-
yielded no tillage in the first two years but as from the 
third year, no tillage plot produced significantly more 
yields than all the tilled plots. Similarly, some authors 
(Maurya and Lal, 1979; Ohiri and Ezumah, 1990; 
Ndaeyo, 2003) observed no significant difference in 
cassava tuber yield between no-till and ploughed plots. 
On the other hand, some authors (Opara-Nadi and Lal, 
1988; Ohiri and Ezumah; 1990) found that yields of yam 
and  cassava  in  no-till  plots  were  greater than those in  
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ploughed plots whereas Hulugalle et al., (1985) 
discovered that no tillage reduced yield of yam and 
cocoyam. All the conflicting reviews were much on 
cereals root and tuber crops, but on tillage practices have 
not been done on vegetables which its production is all 
year round.  

Against this background, a study was undertaken to 
evaluate the effect of different adopted tillage practices 
on the growth and yield productivity of fluted pumpkin 
(Telfairiaoccidentialis). 
 
 
MATERIALS AND METHODS 
 
The experiment was conducted during 2013 and 2014 
cropping season at National Cereal Research Institute 
Uyo Station. Uyo located at Latitude 5

0
17’ and 5

0
27’N, 

Longitude 7
0
27’ and 7

0
58’E and altitude, 38.1m above 

sea level. This rainforest zone receives about 2500mm 
rainfall annually. The rainfall pattern is bimodal, with long 
(March - July) and short (September - November) rainy 
seasons separated by a short dry spell of uncertain 
length, usually during the month of August. The mean 
relative humidity is 78%, atmospheric temperature is 
30

0
C and the mean sunshine hours is 12 (Peters et al., 

1989). 
In each year, there were four (4) treatments in 

randomized complete block design in three(3) replicates. 
The entire plot size was 60 m x 60m). Replicate size was 
60x10m with inter block spacing of 2m. While a plot size 
was 10m x 10m with inter plot spacing of 2m. The tillage 
practices constructed the treatments; no-tillage, surface 
hoeing, mounds and ridges. The no-tillage, plots slashed 
manually with machetes, surface hoeing, native hoes was 
used to scrap the soil with little manipulation to plant the 
seeds. Ridges was made manually with spades, mounds 
was made manually with native hoe applicable to the 
study area. The same tillage method was repeated on 
each plot for the two (2) years. 

Planting was done on March of both cropping seasons. 
Fluted pumpkin seeds were bought from farmers who 
remain the custodians of the popular landrace known as 
edemearan. The procured seeds were sun-dried for 3 
days before planting. Three (3) Seeds were planted at 1 x 
1m spacing and later thinned to two (2) seedlings. 
Manual weeding was done at 4, 8 and 12 weeks after 
planting (WAP). Insect pest was controlled with 
chloripiriphos by mixing 1ml to 4liters of water and 
sprayed weeks after harvest. In organic fertilizer (NPK 
15:15:15) was applied two weeks after planting at rate of 
200kg/ha to all the treatments.  

The following data were collected: emergence 
percentage, number of leaves per plant, leaf area per 
plant, vine length, total foliar yield, number of pods per 
plant, length of pods per plant, circumference of pods per 
plant, pod yield (t/ha), number of seeds per pod and seed 
yield  (t/ha).  All  the  data  collected  were  subjected  to  
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analysis of variance, means that differed significant 
difference was separated with Duncan multiple range 
test, Duncan (1965).   
 
 
RESULTS AND DISCUSSION 
 
The emergence percentage showed no significant 
difference (Table 1), the emergence percentage ranged 
from 95-100% and 96-100% in 2009, and 2010 
respectively. The least emergence percentage was 
observed in no-tillage, 95 and 96% in 2009 and 2010 
respectively. The vine length as influenced by tillage 
practices showed significant difference at 9 weeks after 
planting in 2014, (Table 1). However, in all the 
treatments, longest vines was recorded in heaps; 43.73, 
156.18 and 173.43cm in 2013, 45.83, 157.33 and 
176.17cm in 2014, followed by ridges; 43.11, 157.13 and 
173.40 in 2013 and 45.36, 157.14, and 176.13cm in 2014 
respectively. The shortest vines (40.11 143, 61, 163.81 in 
2013 and 42.06, 145.13 and 163.13cm in 2014, 
respectively) was recorded from flat. Number of sub-
vines differed not significantly in 2013 and 2014 (Table 
2), however, sub-vines increases from 3 to 9 WAP 
irrespective of tillage practices. In 2013 and 2014 
cropping seasons, the highest number of sub-vine(3.88, 
5.33 and 6.36)and (3.95, 6.85 and 7.13) at 3, 6 and 9 
WAP respectively was from ridge plot. The least number 
of sub-vines (3.56, 4.70 and 5.31) and (3.65, 5.01 and 
5.69) in both cropping seasons was observed from flat 
plot. The number of functional leaves per plant at 3 
weeks interval differed not significantly in both cropping 
season (Table 3), however, the most vegetative leaves 
was observed ridge plots (12.65, 30.11 and 32.70) and 
(12.43, 30.14 and 33.44) at 3, 6 and 9 WAP in 2013 and 
2014, respectively. The least number leaves per 
plant(11.33, 26.01 and 28.17) and(12.13, 25.53 and 
30.61) at 3, 6 and 9 WAP in 2013 and 2014 was recorded 
from flat plot. The vine girth (cm) as influenced by tillage 
practices differed significantly at 3, 6, and 9 WAP in 2013 
and 2014 cropping seasons, respectively. At 3 WAP in 
2013, heap plot had 3.80cm vine girth, at 6 and 9 WAP; 
ridge plot had 4.33 and 4.51cm vine girth respectively. In 
2014, ridge plothad the biggest vine girth, 3.75, 4.51 and 
4.76cm at 3, 6, and 9 WAP respectively. The smallest 
vine girth, 2.18, 2.43, 2.89cm) and (2.21, 2.51 and 3.41 
cm) at 3, 6 and 9 WAP in 2013 and 2014 cropping 
seasons, respectively was recorded from flat plots. Leaf 
area as influenced by tillage practices also differed not 
significantly at 3, 6, and 9 WAP in both cropping seasons 
(Table 4). The ridge plots had the largest leaf area(95.33, 
100.53 and 114.14 cm

2
) and(98.33, 101.14 and 

122.51cm
2
) at 3, 6 and 9 WAP in 2013 and 2014 

cropping seasons, respectively. The smallest leaf area 
was recorded from flat plot (8140, 82.51 and 93.13cm

2
) 

and (83.33, 87.63 and 101.14cm
2
) at 3, 6 and 9 WAP in 

2013 and 2014 cropping seasons, respectively.  
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Table 1. Emergence Percentage and Length of vine (cm) of Fluted Pumpkin as Influenced by Tillage Practices  
 

Tillage  

Practices 

         2013                             

Weeks After Planting 

            2014 

Weeks After Planting 

 Emergence (%)    3      6      9 Emergence (%)    3    6    9 

Flat      95 40.11a 143.61a 163.81a      96  42.06a  145.13a 163.135a 

Seedbed    100 42.33a 156.14a 170.33a    100 43.12a 147.18a 171.60 a 

Heap    100 43.73a 156.18a 173.43a    100 45.83a 157.33a 176.17 a 

Ridge    100 43.11a 157.13a 173.40a    100 45.36a 157.19a 176.13 a 
 

Within each column, means with the same subscript are not significantly difference according Duncan (1955) 

 
 

Table2. Number of Fluted Pumpkin Sub-Vines as Influenced Tillage Practices 

 

 

Tillage Practices 

              2013 

Weeks After Planting 

            2014 

Weeks After Planting 

 3 6 9 3 6 9 

Flat 3.56a 4.70a 5.31a 3.65a  5.01a  5.69a 

Seedbed 3.79a 5.11a 6.13a 3.80a 6.75a 6.89a 

Heap 3.85a 5.33a 6.25a 3.75a 6.83a 7.01a 

Ridges 3.88a 5.33a 6.36a 3.95a 6.85a 7.13a 
 

Within each column, means with the same subscript are not significantly difference according Duncan (1955) 

 
 
 

Table 3. Number of Fluted Pumpkin Leaves as Influenced Tillage Practices 
 

Tillage Practices               2013 

Weeks After Planting 

                 2014 

Weeks After Planting 

 3 6 9 3 6 9 

Flat 11.33
a
 26.01

a
 28.17

a
 12.13

a
 25.53

a
 30.61

a
 

Surface hoeing 12.33
a
 28.33

a
 30.43

a
 12.33

a
 29.31

a
 32.13

a
 

Mounds 12.50
a
 30.01

a
 31.75

a
 12.31

a
 32.31

a
 33.43

a
 

Ridges 12.65
a
 30.11

a
 32.70

a
 12.43

a
 30.14

a
 33.44

a
 

 

Within each column, means with the same subscript are not significantly difference according Duncan (1955) 

 
 
The shoot yield (t/ha) at 3 weeks interval showed 
significant difference at 6 and 9 WAP in 2013 and 2014, 
respectively.The number of pods per plant as influenced 
by tillage practice showed no significant difference (Table 
5). The highest number of pods; 6.00 was obtained from 
ridge plot in 2013, followed by heap plots and seedbed; 
5.33 and 5.13 respectively while the least was obtained 
from flat; 4.83. In 2013, ridge plots had the highest 
number of pods (5.33) on average, followed by heap, 
5.13 while the least was recorded from(4.10). The ridge 
plots had 11-33 % and 4-23% more number of pods than 
othertillage practices. The pod yield (t/ha) differed not 
significantly in both cropping season (Table 6). The yield 
range between 31.33 - 35.45 t/ha in 2009 and range 
29.81 – 33.25 t/ha in 2010. The highest pod yield in 2013 
was recorded in heap plot, while in 2014 cropping 
season, the highest pod yield was recorded in ridge plot. 
In both cropping season, least yield was obtained from 
flat plots. Number of seeds per pod varied not 

significantly in 2009 and 2010. The highest matured 
seeds were recorded from heap plot; 79.33 and 78.33 
seeds, followed by ridge plots; 78.75 and 77.16 seeds in 
2013 and 2014 cropping season, respectively. The least 
number of matured seeds (67.81 and 70.43) in2013 and 
2014 cropping season, respectively. The heap plots 
exceeded other tillage practices by producing 1-15% and 
2-10% more number of matured seeds in 2013 and 2014, 
respectively. Seed yield (t/ha) as influenced by tillage 
practices varied not significantly (Table 7). Heap plots 
had the highest seed yields(14.75 and 14.94 t/ha), 
followed by ridge plot(14.70 and 14.81 t/ha). The 
seedbed plots had(14.61 and 14.10 t/ha) in 2013 and 
2014 cropping season, respectively. The least seed yield 
(10.81 and 11.15 t/ha) in both cropping seasons was 
obtained from flat plots.Heap plots superseded other 
tillage practices by producing 28% and 30% more seed 
yield than other tillage practices, in 2013 and 2014 
cropping season, respectively. 
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Table 4.Vine girth (cm) as Influenced Tillage Practices 
 

 2013 2014 

Tillage Practices Weeks After Planting Weeks After Planting 

 3 6 9 3 6 9 

Flat 2.18
a
 2.43

a
 2.89

a
 2.21

a
 2.51

a
 3.41

a
 

Seedbed 2.75
a
 3.33

a
 3.83

a
 2.93

a
 3.53

a
 4.25

a
 

Heap 3.80
a
 4.13

a
 4.45

a
 3.73

a
 4.25

a
 4.63

a
 

Ridge 3.75
a
 4.33

a
 4.15

a
 3.75

a
 4.51

a
 4.76

a
 

 

Within each column, means with the same subscript are not significantly difference according Duncan (1955)  

 
 
 

Table 5. Leaf Area (cm
2
) as Influenced Tillage Practices 

 

 

Tillage Practices 

               2013 

Weeds After Planting 

            2014 

Weeds After Planting 

 3 6 9 3 6 9 

Flat 81.40
a
 82.51a 93.13a 83.33a 89.63a 101.14a 

Seedbed 80.75
a
 92.75 a 98.33a 89.13a 89.63a 111.50a 

Heap 95.13
a
 100.13a 113.33a 89.75a 95.73a 118.33a 

Ridge 95.33
a
 100.53a 114.14a 98.33a 101.14a 122.51a 

 

Within each column, means with the same subscript are not significantly difference according Duncan (1955)  

 
 
 

Table 6. Fresh Shoots yield (kg/ha)as Influenced Tillage Practices 
 

                2013               2014 

Tillage practices Fresh shoot harvest Fresh shoot harvest 

 3 6 9 3 6 9 

Flat 6.33a 6.33b 6.43b 4.53b 6.12 6.31a 

Surface hoeing 7.11a 8.75a 8.85a 6.85a 8.53a 8.73a 

Mounds 7.16a 8.81a 8.93a 7.98a 8.76a 8.83a 

Ridges 7.13a 8.79a 8.86a 7.82a 8.74a 8.81a 
 

 Within each column, means with the same subscript are not significantly difference according Duncan (1955)  

 
 
 
DISCUSSIONS 
 
The variations and lack of consistency observed in fluted 
pumpkin growth and yield in 2013 and 2014 could be due 
differences and vagaries of weathers which resulted 
flooding, soil erosion, leaching and washing away of soil 
nutrients. Huxley (1975) reported that with adequate soil 
moisture (rainfall) significant differences hardly exist 
among tillage practices.  

The better performances of fluted pumpkin in all the 
considered growth and yield in tillage (ridges, mounds 
and surface hoeing) over no-tillage could be due to high 
bulk density Ndaeyo (1994) and Aiyelari et al (2001), who 
observed better maize height, cob and grain yield under 
tilled plots. High bulk density has been found to impede 
nutrient up take by crops while high weed density 
observed in no tillage plot could have had depressive 

effect on crops. This is in line with findings of Akobundu, 
1987, Norman et al., 1982, TijaniEniola and Akinnifesi, 
1998; Ndaeyo, 2003), that high bulk density has been 
found to impede nutrient uptake by crops while weeds 
depressive effects on crop. 
 
 
CONCLUSIONS 
 
Fluted pumpkin is one of the most leafy vegetable grow 
all year round in the southern parts of Nigeria. It’s dual 
yield components, with high demanding ranked it above 
some other vegetables in south-south and southeastern 
Nigeria. The development of appropriate tillage practice 
is among the challenges facing successful farm 
management in the study area, especially at subsistence 
level. Therefore, appropriate  tillage  practice(s) could be  
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Table 7.Yield and Yield Components of Fluted Pumpkin as influenced by Different tillage practices. 
 

      2013      2014 

Tillage 
practices 

Number of 
pod per plant 

Pod yield t/ha Number of seeds 
per pod 

Seed yield 
(t/ha) 

Number of pod 
per plant 

Pod yield t/ha Number of 
seeds per pod 

Seed yield (t/ha) 

Flat 4.83a 31.33a 67.81a 13.81a 4.10a 29.81a 70.43a 12.15
a
 

Seedbed 5.13a 35.23a 78.31a 14.61a 5.10a 32.18a 76.11a 14.10
a
 

Heap 5.33a 35.45a 79.33a 14.75a 5.13a 33.12a 78.33a 15.94
a
 

Ridge 6.00a 35.33a 78.75a 14.70a 5.33a 33.23a 77.16a 14.81
a
 

 

Within each column, means with the same subscript are not significantly difference according Duncan (1955) 
 

Cost of crop production and economics returns to management (N/ha) as influence 
 

S/N  2013 2014 

 Tillage practices flat Seedbed Heap Ridge Flat Seedbed Heap Ridge 

 Cost of production          

1 Land preparation 20,000 55,000 68,500 98,500 21,000 71,000 90,000 101,000 

2 Cost of planting 
material 

28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 

3 Weeding 109,000 88,000 82,000 78,000 112,000 100,000 87,000 81,200 

4 Cost of fertilizer/ 
application 

60,000 60,000 60,000 60,000 60,000 60,00038,0
00 

60,000 60,000 

5 Miscellanies 38,000 38,000 38,000 38,000 38,000 38,000 38,000 38,000 

 Total cost of 
production 

265,000 269,000 302,500 302,500 259,000 259,000 303,000 308,200 

 Yield A. (Foliar) 19.09 24.71 24.90 24.78 16.95 24.11 25.57 25.37 

 Yield B. (Seed 
t/ha) 

10,81 14,61 14.75 14.70 11.15 14.10 15.94 14.81 

 Total cost of 
product A and B 

1049950 1359050 1369500 1362900 1101750 1567150 166205
0 

1649050 

1097215 1482915 1492050 1492050 1338,000 1692000 191280
0 

1776000 

 Gross revenue 
(GR) A and B 

2147165 2841965 2866625 2854950 2439750 3259150 337485
0 

3425050 

 Return to 
management 
(GRCT) 

1892165 2572965 2590125 2552450 2180750 2962150 327185
0 

3116850 

 Benefit cost ratio 7.42 9.57 9.37 8.44 8.42 11.44 10.80 10.11 
 

a) Miscellaneous cost are wages for fertilizer application and harvesting  

b) Yield x unit price of N55,000/t and 101, 500/t (prevailing market price for forliar and seed in 2013, 65,000/tonne respectively in 2014 



 
 
 
 
one way for reducing cost of fluted pumpkin production 
and hence increasing farm profit. This will end up 
improving standard of living and welfare of vegetable 
growers. This research showed that for fresh leafy and 
seed yield enhancement, planting in seedbed better 
required since the yield obtained from it is higher than flat 
tillage and close related to tedious mounding (heaps) and 
riding practices.            
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