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Abstract       This study was carried out at the experimental field of the 
federal college of animal health and production Technology, Ibadan to 
evaluate the discriminability of the sex component of Telfairia occidentalis. 
The results indicated that male component of the plant constitute a greater 
discriminating index than the female component and that the sex component 
of the plant is dicriminable because 111.095 returned for the within group’s F 
statistics is greater than F (1, 70: 0.01) = 7.05.  The discriminant function has 
variance function of 6.172 with an F ratio of 14.510 and it is greater than F(7, 

64:0.01) =  2.90  indicating that the discriminant function is efficient and the 
population is discriminable.   
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Discriminant analysis and classification are 
multivariate techniques concerned with separating 
distinct sets of objects (observations) to previously 
defined group, (Mutsaers et.al., 1997 and Johnson and 
Wichern, 1998). Its needs according to Johnson and  
Wichern, (1998) arise when there is incomplete 
knowledge of the future performance or information 
requires destroying objects or the information is 
unavailable or expensive. Flutted pumpkin (Telfairia 
occidentalis Hook. F.) is a tropical vine grown in West 
Africa as a leaf vegetable and for its edible seeds. The 
young shoots and leaves of the female plant are the 
main ingredient of Nigerian edikang ikong soup. The 
large (up to 5 cm), dark red seed is rich in fat and 
protein, and can be bolied or eaten as nut, ground into 
powder for another kind of soup, or made into a 
fermented porridge. Seeds can also be used for 
production of oil and cake, but mainly used as 
propagule. The fruit of the plant is large, reaching 13 
kg, but inedible. Flutted pumpkin is widely cultivated 
in the tropics and subtropics (Nworgu, et.al., 2007). It 
is regarded as blood tonics in Nigeria where its 
extracted water is taken solely or in combination with 
other materials such as honey and milk. Flutted 
pumpkin  (Makunike, 2007 and Phillip, et.al., 2009) is 
rich in crude protein ( , crude 
lipid , crude fiber 

and  total ash. It was also 
found to contain Potassium (0.594%), calcium 
(0.144%) and vitamins (0.1%). Sex component study is 
the study of the differences in the sex of plant materials 
and subsequently related development. Pumpkin is 

known to be grown for 2 main purposes. The leaves 
(Tindale, 1986) are cherished for vegetables and other 
purposes and the seeds for sustainable production (that 
is multiplication). These 2 purposes in addition to 
favorable plant growth conditions depend largely on 
the sex component of the plant. The female plants tend 
to have lush leave and more in quantity than males. 
The male on the other hand bears the flowers which 
enhances reproduction of the pumpkins. Similarly, it 
has been found out that the females produce the pod 
from where seeds are extracted for reproduction. 
Information on the sex components of the plant is not 
easily come by hence the needs for a discriminant 
function. This study therefore seeks to ask weather the 
sex components of the plant, Flutted pumpkin plants 
are distinguishable and can a discriminant function be 
evolved for effective classification of the sex 
components? The objectives of this study are to assess 
the discriminability of the sex component of Flutted 
pumpkin (Telfaria occidentalis) and to evolve a 
discriminant function for classifying the plant. 
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Materials and Methods 
 
This study was carried out at the experimental field of 
the federal college of Agriculture, Ibadan (latitude 

and longitude ) in the degraded 
rainforest vegetation zone of Nigeria. The experiment 
composed of 9 (ENO 2-3) pods of flutted pumpkins 
(treatment) and were planted using 

N2270 ′

cm6070

E0530 ′

× spacing in a randomized complete block 
design (RCBD) method. All other cultural practices 
were promptly and appropriately carried out on the 
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experimental site. Data on number of emerging plant, 
number of leave at 4 weeks after planting (wap), 
number of branches at 4wap, number of branches at 
8wap, yield per hectare at 4wap and yield per hectare at 
8wap were collected and for each of the sexes.  These 
data were subjected to descriptive statistics including 
the mean, variance, standard error and coefficient of 
variation (CV). Variance difference ( ) 

as well as mean difference (

222
fmd σσσ −=

fm xx −dx = ) were 

included (where = variance for the male 

component, = variance for the female component, 

2
mσ

2
fσ

mx = mean of the male component and fx = mean of 
the female component). The discriminant analysis and 
standardized discriminant coefficients were obtained 
for this study using, 
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Where x1 is the number of leave, x2 is the plant height 
(4wap), x3 is the number of leaves (4wap) x4 is the 
number of branches (4wap) x5 is the number of 
branches (8wap), x6 is plant yield tonne/ha (4wap), x7 is 
plant yield tonne/ha (8wap) and a – g are the 
discriminant coefficient  
This function, equation I was further tested for 
discriminating ability using 
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misclassification using the data sets using the data in 
table 1. 
 
Results 
   
More male components (6.833) of the plants emerged 
than the female components (3.889) at establishment 
stage. However, for height (4 wap), number of leaves 
(4wap) and number of branches (4wap) female 
components had higher values of 1.302, 31.451 and 
3.477 respectively. These were higher than height of 
plant (4 wap = 0.860), number of leaves (4wap = 

27.520) and number of branches (4wap = 3.2703) 
returned for the male components of the plant. The 
status quo was maintained for all other measured 
indices (Table 1). These results showed that the 
measured data are interval data. The variability of these 
indices does not followed a regular pattern because 
while higher were obtained for male component in 
number of plant (3.172) and number of leave (4wap), 
higher were obtained in all the remaining plant 
indices. No zero variances as well as covariance were 
returned for any of the indices. In addition, no 2 indices 
returned the same variances. The implications of these 
are heterogeneity and independence of the measured 
indices. Similarly, the coefficient of variation does not 
follow a regular pattern and no two plant indices 
returned the same CV. Variance differences 
(  ranged between -1489.8 (for plant 
yield –tone/ha at 4wap) and 229.54 (for number of 
leave at 4wap) with number of plant showing the 
closest variability between the two group. Mean 
differences 

2σ

)2

2σ

fσ−( 2
mσ

)( mx fx− ranged from -45.896 for plant 
yield tone/ha (4wap) to 2.944 for number of plant 
(4wap) and the closest mean between the 2 groups was 
obtained for number of branches (8wap) which is - 
0.0375. From this descriptive statistics, it is apparent 
that the 2 groups are distinguishable using the plant 
indices. 
However, some of the statistics for the proportions of 
the measured indices returned similar results (Table 2). 
For instance, the standard error of mean and the 
variance were the same for all the indices except for 
plant height (4wap) and number of branches (4wap). 
Also, the variances for almost all the indices were 
equal. This implies homogenous variance within the 
group.  Bivariate correlation of the measured plant 
indices showed that infinitesimal percentages of the 
pairing indices (11%) were highly correlated (> 0.500) 
while others exhibited a very low correlation (Table 3). 
The implication of this is that the measured plant 
indices are not well related either directly or indirectly. 
Standardized discriminant coefficient is given by 

 
  Yxxxxxx =x +−−−+− 7654321 937.1554.1212.0110.0292.0033.12 129.  
Where x1 is the number of leave, x2 is the plant height 
(4wap), x3 is the number of leaves (4wap) x4 is the 
number of branches (4wap) x5 is the number of 
branches (8wap), x6 is plant yield tonne/ha (4wap) and 
x7 is plant yield tonne/ha (8wap). 
This discriminant function has variance function of 
6.172 with an F ratio of 14.510 and it is greater than 
F(7, 64:0.01) =  2.90. This indicates that the discriminant 
function is efficient and the population is 
discriminable. Also, the discriminant function for 

group A is 6.157 while that of group B is -0.0151. This 
implied that group A (male component) constituted the 
largest percentages of discriminability. Mid point cut-
off for the discriminant function is 3.071. So when the 
value of the discriminant function is greater than this 
value, it is categorized as group A (that is male) and 
when it is less than the value, it is categorized as group 
B (Female). 
Thirty six cases were predicted for classification and 
the results of the classification are; 
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 1 2 

1 94.44 5.56 

2 11.11 88.89 
 

From the classification results, 34 of the cases 
(94.44%) were appropriately classified as males while 
2 of the cases (5.56%) were wrongly classified as 
females. For group 2 however, 4 cases (11.11%) were 
wrongly classified as males while the remaining 32 
cases (88.89%) were appropriately classified as 
females. The implications of these are; 
i. It confirms that group A constitutes the 
larger discriminating index. 
ii. Percentages of cases correctly classified 

is 91.67% (that is 2
88.89)  (94.44 + )  

The analysis of variance of the discriminant scores 
showed that there exist significant differences between 
classification results of the two groups. This is because 
111.095 returned for the within group’s F statistics is 
greater than F (1, 70: 0.01) = 7.05. This clearly showed that 
the difference between the classification results is 
statistically significant. Also, the plot of the 
discriminant function of the two categories showed that 
male has higher discriminant scores than the female 
which is in line with the results of the classification. 
The trend of the discriminant function is a linear one as 
revealed by the PQ which can be moved up or down 
the region of each group (Figure 1). 
 
Discussion and Conclusions 
 
The main goal of this study is the evaluation of the sex 
classes of the Flutted pumpkin  as well as evolving a 
discriminant function for effective classification. 
Through this study, it is apparent that 
a. The data used for this analysis fulfill largely 
some of the assumptions required for discriminant 
analysis. These assumptions include adequacy of the 
data, independency of the indices, normal distribution 
and interval data. Also, linearity of the graph of the 
discriminant function is one of the feature of an 
efficient function and it is in line with McLachlan 
(2004). 
b. The two sexes (male and female) are clearly 
distinguishable as established through the variance of 
the discriminant function as well as the F ratio. Thus, 

sex is a good classification index for the Telfaria 
occidentalis. 
c. For a new group or data a discriminant 
function such as the one evolved in this study can be 
adopted for their classification bearing in mind the cut-
off point which is 3.071. 
d. The extent of reliability of this discriminant 
function is appreciably high (91.67%) thus making the 
function adoptable for classifying sex component of 
Flutted pumpkin  
Based on the above, it is therefore recommended that 
the model should be tested using other distinguishable 
parameter of the plant as well as for other plant 
comprising of both male and female components. 
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Figure 1. Plot of the Discrimnating function
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Table 1 
Descriptive Statistics of the Measured Plant indices 

  No of 
plant 

Plant 
height 
(4wap) 

No of 
leave 

(4wap) 

No of 
branches 
(4wap) 

No of 
branches 
(8wap) 

Yield 
(T/ha -
4wap) 

Yield 
(t/ha -
8wap) 

Mean Male 6.8333 0.8603 27.5203 3.2703 5.9061 67.7133 4.3303 

 Female 3.8889 1.3019 31.4514 3.4772 5.9436 113.6089 3.1997 

Variance Male 3.1716 0.1884 297.85 0.389 0.2042 2062.4 2.6751 

 Female 3.073 0.6949 68.31 0.7406 0.4251 3552.2 10.238 

Coefficient 
of 

variance 

Male 26.062 50.459 62.71 19.071 7.6514 67.068 37.771 

 Female 45.077 43.697 26.27 24.749 10.969 52.461 38.947 

Standard 
error 

Male 0.2968 0.0723 2.8764 0.1039 0.0753 7.569 0.2726 

 Female 0.2922 0.0948 1.3775 0.1434 0.1087 9.9334 0.2077 

Variance 
difference 

22
fm σσ −  0.099 -1.5065 229.54 -0.3516 -0.2209 -1489.8 -7.5629 

Mean 
difference fm xx −  2.9444 -1.6949 -3.9313 -0.2069 -0.0375 -45.8956 1.1306 

 

 

 

 

 92 



Table 2  
Descriptive statistics of the Proportions of the measured indices 

 Minimu
m 

Maximu
m 

Sum Mean Standard 
Error of 

mean 

Variance 

 No of plant 0.100 1.000 3.000 0.041 0.013 0.013 

Height 4wap 0.006 0.364 1.727 0.024 0.005 0.002 

No of leaf 
4wap 

0.160 1.000 3.000 0.041 0.013 0.013 

No of 
branches 
4wap  

0.007 0.335 1.669 0.023 0.004 0.001 

No of 
branches 
8wap 

0.006 1.000 3.000 0.041 0.013 0.013 

Plant yield 
(tones/ha) 
4wap 

0.000 1.000 3.000 0.041 0.013 0.013 

Plant yield 
(tones/ha) 
8wap 

0.006 1.000 3.000 0.041 0.013 0.013 

 
Table 3 

Correlation analysis of the classification parameters 
 No of plant Height 

4wap 
No of leaf 

4wap 
No of 

branches 
4wap 

No of 
branches 

8wap 

Plant yield 
(tones/ha) 

4wap 

Plant yield 
(tones/ha) 

8wap 
 No of plant 1.000       
Height 4wap -0.179 1.000      
No of leaf 
4wap 

-0.104 0.473 1.000     

No of 
branches 
4wap  

0.050 0.663 0.348 1.000    

No of 
branches 
8wap 

-0.019 -0.224 -0.222 -0.191 1.000   

Plant yield 
(tones/ha) 
4wap 

-0.146 0.955 0.457 0.656 -0.202 1.000  

Plant yield 
(tones/ha) 
8wap 

0.391 0.381 0.198 0.448 -0.214 0.365 1.000 

 
Table 4 

Analysis of variance for the Discriminant Score 
Sources Degree of 

freedom 
Sum of square Mean sum of 

square 
F ratio 

Between group 1 685.667 685.667 111.0946 

Error 70 432.0345 6.171921  

Total 71 1117.702   
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Table 5 
Misclassified cases 

Cases Actual group Predicted group 

29 A B 2.8588 

33 A B 0.1488 

37 B A 5.4783 

38 B A 6.4466 

46 B A 3.255 

54 B A 3.7285 

 

 


