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ABSTRACT 
 
This study was aimed at investigating the effect of seed location in the pod on the germination and 
development of Telfairia occidentalis and to identify the portion of the seed pod that contain more 
female plants. This study was conducted at the Department of Botany experimental garden, 
Nnamdi Azikiwe University, Awka during the 2019 planting season. There was five different seed 
location in the pod, the far-head (FH), near-head (NH), middle (M), far-tail (FT) and near-tail (NT) 
regions which were treated with poultry manure. The results of this study revealed that the location 
of seed in the seed pod of fluted pumpkin affects germination and vegetative growth. The growth 
parameter data results showed that the seeds located in the middle section of a pod of fluted 
pumpkin are far much better than those seeds collected from the head section in terms of length of 
vine, stem girth, a number of nodes number of leaves, leaf area, percentage of germination, fresh 
weight and dry weight. The results provide an important tool for the improvement of the yield of 
fluted pumpkin and also a foundation for numerous researches yet to come. 
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1. INTRODUCTION 
 

Telfairia occidentalis Hook. f. is a tropical vine 
growing mainly for the leaves which constitute an 
important component of the diet of many people 
in West African countries [1] and it is also 
cultivated for its edible seed. Common names for 
the plant include Fluted gourd, fluted pumpkin, 
Ugu (in the Igbo language), and Ikong-Ubong (in 
the Efik/Ibibio language). Fluted pumpkin 
belongs to the gourd or calabash family 
Curcurbitaceae and it is a crop of commercial 
importance grown across the lowland humid 
tropics of West Africa. Major producing countries 
include Nigeria, Ghana, and Sierre Leone [2]. 
 

It is mainly propagated by seeds obtained from 
the mature fluted gourds of the previous harvest, 
and cultivated from the beginning of the rainy 
season, although it can be more profitable in the 
dry season given adequate irrigation [3]. It is 
dioecious with male and female flower borne on 
different plants. It has a hardy nature and being 
fairly resistant to drought [3]. The plant is usually 
grown trellised. It needs well-drained soil, some 
water and some sunlight. The vines climb up to 
1.5 metre. The flower is white and dark purple. 
The male sex of fluted pumpkin is difficult to 
know until after flowering, which takes about four 
months after planting. This is a major constraint 
to its production. The female leaves are preferred 
by house wives and are therefore highly 
demanded [4]. The edible parts include the 
young vines or shoot, leaves, seeds and petioles. 
The leaves and tender stems are consumed as 
potherbs; the seeds are eaten as nut or milled 
and used as soup thickener. 
 

T. occidentalis is traditionally used by an 
estimated 30 to 35 million indigenous people in 
Nigeria including the Efik, Igbo, and Urhobo. 
However, it is predominantly used by Igbo ethnic 
group for food sources and traditional medicine. 
A recurring subject in the Igbo’s folklore, the 
fluted gourd is noted to have healing properties 
and was used as a blood tonic, to be 
administered to the weak or ill [5,6]. 
 

It is a good source of minerals and human 
nutrition; vitamin, mineral salt, protein and oil. 
The protein from the fluted pumpkin is relatively 
deficient in the sulphur-containing amino acids, 
methionine and cysteine. They are also low in 
crude fibre, a rich source of folic acid, calcium, 
zinc, potassium, cobalt, copper, iron, and also 

have medicinal value [4]. The extract from the 
leaves is used for haemoglobin formation. 
Despite this importance of the crop as a green 
vegetable in Nigeria there have been the biology 
and yield characteristics of the crop [7,8,9].  
 
This study, therefore, seeks to investigate the 
effect of seed location in the pod on the 
germination and development of Telfairia 
occidentalis and also to identify the portion of the 
seed pod that contain more female plants. 
 

2. MATERIALS AND METHODS 
 

2.1 Study Area 
 
This study was conducted at the Department of 
Botany experimental garden, Nnamdi Azikiwe 
University, Awka, during the 2019 planting 
season. 
 

2.2 Experimental Design 
 

The experimental design was a randomized 
complete block design. Five different seed 
location in the pod i.e. the far-head (FH), near-
head (NH), middle (M), far-tail (FT) and near-tail 
(NT) regions which were treated with poultry 
manure. 
 

2.3 Seed Collection 
 

The seeds used in the study were collected from 
one mature pod of Telfairia occidentalis plant. 
The weight of the pod was recorded. The pod 
was cut into five halves/section, far-head, near-
head, middle, far-tail and near-tail (the stigmatic 
scar indicated the tail, while the stalk joint 
indicates the head). The seeds were extracted 
from the fruit pod, and washed thoroughly to 
remove surrounding metrical tissues. The weight 
of the seeds from each section/part was 
recorded. 
 

2.4 Experimental Layout 
 
Large polythene bags were doubled and 
punched at several points at the bottom and filled 
with soil. The holes were to facilitate effective 
drainage and aeration. A total of 15 bags were 
divided into three. Each group was further 
divided into its corresponding head, middle and 
tail treatment. They all contained 3.5 kg of topsoil 
and 0.4 kg of poultry manure. The manure added 
to the bags were mixed properly with the soil, 
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watered and allowed to undergo ammonification 
and sedimentation before planting of seeds. 
 
Four seeds were sown in each bag at a well-
spaced point just below soil surface levels in 
each bags and watering were done in two days 
interval before germination after which it was 
changed to once a day after germination. Other 
cultural practices like weeding and staking were 
done to all the treatments at regular intervals. 
 
2.5 Data Collection 
 
Vegetative development and growth were 
measured after germination. The readings were 
taken at weekly intervals beginning from the first 
week after germination. Thirty samples were 
drawn from 60 plants by picking randomly 
through a chance dip out of every 28 plant 
represented by a piece of paper. 
 
The observations were made on the following 
parameter; 
 

-   1
st
 germination 

-   % germination 
-   Vine length per week 
-   Stem girth per week 
-   Number of node per week 
-   Number of leaves per week 
-   Leaf area per week. 

 
The difference in yield of the different sections 
was analysed based on these parameters. 
 

2.6 Statistical Analysis 
 
Data collected were analyzed using confidence 
interval at 95%, one way analysis of variance 
and mean separation using Statistical Package 
for social sciences (SPSS) version 21. 
 

3. RESULTS 
 
From the Table 1, seeds collected from the 
middle (M) and far tail section (FT) showed the 
highest percentage of germination followed by 
the near tail section. The far head (FH) and near 
head (NH) section showed the lowest percentage 
of germination. 

 
Table 2 shows that the middle region has the 
highest vine length with the mean of 
142.85±.19.15. Statistically the ANOVA for the 
length of vine shows that the experiment is highly 
significant among plants from the different seed 
locations with the significant difference of 0.000 

which means that p < 0.05. Using multiple 
comparisons, there is no significant difference 
between the near-head and far-head and also 
between the far-tail and near-tail but there is 
significant difference between the middle region 
and other regions of the fluted pumpkin. 
 

Table 3 shows that the middle has the highest 
number of leaves with the mean of 65.28±.10.93 
while the near-head has the lowest number of 
leaves with the mean of 3.50±1.29. Statistically, 
the ANOVA for number of leaves showed that 
the experiment is significant among the plants 
from different seed locations with a significant 
difference of 0.000 (p < 0.005). Using multiple 
comparisons, there is no significant difference 
between the far-head and the near-tail, near-tail 
and the far-tail, far-tail and the middle region but 
there is a significant difference between the near 
head region and another region of the fluted 
pumpkin. 
 

Table 4 shows that the middle region has the 
highest number of nodes with the mean of 
24.85± 3.02 while the near-head has the lowest 
number of nodes with the mean of 3.50± 0.57. 
Statistically, the ANOVA number of nodes 
showed that there is no significant difference 
between the number of nodes of the different 
seed locations with a significant difference of 
0.157 (p > 0.05). Using multiple comparisons, 
there is no significant difference between the 
different regions of the fluted pumpkin. 
 

Table 5 shows that the near-tail region has the 
highest leaf area with the mean of 72180.46 ± 
7.83 while the near-head has the lowest leaf area 
with a mean of 5.47 ± 0.55. Statistically, the 
ANOVA for leaf area showed that there is a 
significant difference between the leaf area of the 
different seed locations having a significant 
difference of 0.000 (p < 0.05). Using multiple 
comparisons, there is no significant difference 
between the far-tail, near-head and the middle 
region, the near-head, middle and the far-head 
region but there is a significant difference 
between the near-tail and other regions of the 
fluted pumpkin. 
 

Table 6 shows that the middle region of the fluted 
pumpkin has the highest stem girth with the 
mean 5.05±0.05 while the far head region has 
the lowest stem girth with the mean 0.46±0.16. 
Statistically, the ANOVA of the stem girth 
showed that there is a significant difference 
between the leaf area of the different seed 
locations having a significant difference of 0.000 
(p < 0.05). Using multiple comparisons, there is 
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no significant difference between the far-head 
and near-tail, near-tail and far-tail but there is a 
significant difference between the near-head and 

other region and also between the middle 
regions compared with another region of the 
fluted pumpkin. 

 

Table 1. Percentage (%) germination 
 

Replicate FH NH M FT NT Total 
1 25 25 50 50 25 175 
2 25 50 50 50 50 200 
3 50 50 75 75 75 250 
Total 100 125 175 175 150  

 

Table 2. The mean length of the vine of fluted pumpkin 
 

Seed 
position 

Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 

Far head 10.46±2.65 27.80±4.20 35.42±5.62 46.82±5.41 69.80±7.59 88.82±8.79 
Near head 8.02±2.49 20.42±2.54 26.35±4.68 45.27±6.10 71.27±6.28 97.02±10.16 
Middle 13.50±1.71 38.72±10.69 76.35±19.18 117.42±17.91 142.85±19.15 165.00±19.05 
Far tail 14.32±3.01 39.40±9.54 62.57±11.61 78.10±12.44 107.02±23.80 124.45±23.43 
Near tail 10.41±0.98 29.87±4.44 48.42±7.11 97.30±20.52 121.57±19.42 140.42±17.42 
Total 11.73±3.04 32.55±9.80 53.13±20.76 82.16±30.92 107.81±32.92 128.04±32.25 
P-value  0.001 0.002 0.000 0.000 0.000 0.000 

 

Table 3. Mean number of leaves of fluted pumpkin 
 

Seed 
position 

Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 

Far head 3.80±1.78 15.00±7.07 21.40±5.36 28.80±8.34 38.40±9.91 57.16±11.76 
Near head 3.50±1.29 8.00±1.82 16.50±2.38 19.75±1.89 26.75±4.99 44.50±5.00 
Middle 9.71±3.14 22.00±4.16 32.71±7.38 46.57±7.41 65.28±10.93 80.42±10.73 
far tail  8.42±2.76 20.28±4.60 28.71±8.17 38.71±6.55 55.14±7.40 71.14±7.24 
near tail  7.33±1.50 17.33±3.20 24.50±6.22 37.16±7.62 50.66±5.75 70.50±4.84 
Total 7.03±3.27 17.48±6.21 25.86±8.24 35.96±10.89 49.86±15.04 67.16±14.32 
P-values  0.000 0.001 0.005 0.000 0.000 0.000 

 

Table 4. Mean number of nodes in fluted pumpkin 
 

Seed 
position 

Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 

Far head 3.80±1.30 8.20±2.28 11.40±2.60 18.00±1.58 24.00±3.08 47.00±3.87 
Near head 3.50±0.57 7.25±1.70 10.75±0.95 16.50±0.57 21.75±1.70 45.00±2.44 
Middle 3.71±1.25 8.71±2.62 13.28±4.15 16.71±4.88 24.85±3.02 49.42±3.40 
Far tail 3.28±1.11 7.00±2.51 10.14±1.95 12.57±2.57 17.85±4.18 33.00±3.41 
Near tail 4.16±0.75 9.00±3.03 11.00±3.03 14.00±1.63 18.00±1.65 30.00±7.66 
Total 3.56±1.03 7.87±2.62 11.45±3.10 15.62±3.34 21.83±4.16 42.58±7.75 
P-value  0.671 0.281 0.319 0.037 0.007 0.000. 

 

Table 5. Mean leaf area of fluted pumpkin in (���) 
 

Seed 
position 

Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 

Far head 8.68±2.06 16.22±2.06 23.80±5.45 46.64±11.15 56.76±11.75 65.04±10.88 
Near head 5.47±0.55 9.72±0.98 21.65±4.33 35.27±5.52 54.12±9.92 70.55±5.71 
Middle 9.92±1.57 16.70±3.41 25.75±4.34 34.94±6.50 48.18±9.03 64.57±5.99 
Far tail 5.45±1.94 11.82±4.69 19.17±4.53 27.15±7.50 52.54±17.91 68.00±12.97 
Near tail 8.63±0.89 20.45±3.98 37.30±10.13 57.38±9.10 72.18±7.83 85.68±5.68 
Total 7.52±2.38 15.25±5.19 25.65±8.69 39.76±13.43 56.50±14.21 70.67±11.61 
P-value  0.000 0.001 0.000 0.000 0.021 0.003 
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Table 6. Mean stem girth of fluted pumpkin in (cm) 
 

Seed 
position 

Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 

Far head 0.46±0.16 1.34±0.37 1.76±0.16 2.04±0.05 3.38±0.23 4.02±0.10 
Near head 0.60±0.11 1.05±0.57 1.62±1.50 1.97±0.05 2.62±0.35 3.40±0.20 
Middle 1.44±0.18 2.20±0.25 3.05±0.12 3.24±0.20 4.28±0.25 5.05±0.05 
Far tail 0.84±0.26 1.57±0.31 2.05±0.12 2.64±0.35 3.38±0.33 4.67±0.38 
Near tail  0.61±0.98 1.31±0.33 2.06±0.45 2.81±0.50 3.45±0.48 5.13±0.28 
Total 0.90±0.40 1.55±0.48 2.18±0.57 2.62±0.55 3.51±0.61 4.57±0.65 
P-value 0.00 0.0 0.00 0.00 0.00 0.000 

 

4. DISCUSSION 
 
From the study it is observed that the location of 
seed in the seed pod of fluted pumpkin affects its 
germination and vegetative growth. Seed 
position in fruit has been reported to affect the 
quality of seed of pumpkin. Ogbonna [10] 
observed differences of pod portions on number 
of sprout per portion. The effect of seed position 
on vigour performance was reported by Aremu 
and Akinwale [11]. The authors observed 
significant differences in seedling vigour trait 
among the three seed positions (anterior, middle 
and posterior portions) examined and found that 
seedlings from the anterior position had best 
vigour performance. Ogunmefun [12] and 
Adeyemi and Odiaka [13] reported considerable 
variations in pod sizes of fluted pumpkin for seed 
metric and physiological quality traits. The 
authors concluded that pod characteristics could 
be used as an index of selection for good seed 
quality in pumpkin. 
 
Exploring seed positions in fruit of pumpkin may 
provide a judicious way of selecting high quality 
seeds to pumpkin farmers in order to enhance 
better land area utilization and more leaves 
production and thereby improve their livelihoods. 
 
During germination the plants from the middle 
and far-tail region germinated first after 12 days 
of planting, followed by the near-tail. The plants 
from the far and near-head grew sluggishly and 
were the last to germinate. The growth 
parameter data results showed that the seeds 
located in the middle section of a pod of fluted 
pumpkin are far much better than those seeds 
collected from the head section in terms of length 
of vine, stem girth, number of nodes number of 
leaves, leaf area, percentage of germination, 
fresh weight and dry weight. The seed collected 
from the middle section is also better than the 
seeds collected from the far and near-tail section 
but just with a slight difference. The reason for 
this is that the middle section and the tail section 

contain more of female plants than the head 
section. Also, it is observed by Whittaker [14] and 
Emebiri and Nwufo [15] that female plants 
regenerate, much better, at the onset of the rainy 
season, than the male plants, they also live 
longer and survive severe dry season better than 
the male plants. 
 

5. CONCLUSION 
 

Fluted pumpkin is an important leafy vegetable 
for mankind, serving as a good source of 
vitamins, minerals and dietary fibre. As such, 
there is need to discover improved mechanism 
and various cultural practices by which the yield 
and production of the plant can be maximised. 
From the research, observations have been 
made a results drawn from which we concluded 
that the middle, far-tail and near-tail regions 
contain more female plants than the head section 
if planted in an ideal soil media containing poultry 
manure, for nitrogen and other essential 
elements, the yield can indeed be maximised. 
This research will provide an important tool for 
the improvement of the yield of fluted pumpkin 
and also a foundation for numerous researches 
yet to come. 
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