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Abstract
Twelve varieties of Cucumber (Cucumis sativus L) were evaluated for yield and yield components in a 
randomized complete block design replicated three times at the Michael Okpara University of Agriculture, 

-1Umudike in 2020 and 2021. Data were collected on the length of the main vine, the number of leaves plant , 
-1 -1 -1number of vines plant , number of fruits plant , fruit diameter, the weight of fruit plant , length of fruit and fruit 

-1yield . Analysis of variance showed that the varieties differed significantly (P<0.05) in all the attributes studied. 
Thai 986, Thai 999 and Cu 4315, recorded superior vegetative and reproductive characters performance, and also 
recorded higher fruit yield in both 2020 and 2021. Except for the length of fruit, all the vegetative and 

-1reproductive characters had positive and significant associations with fruit yield ha . The number and weight of 
-1fruit plant  were the major direct contributors to fruit yield. In 2020, a crossing block was also established and 

crosses made between the parents to raise F  seeds. The F  seeds were planted alongside the parents in a 1 1

randomized complete block design. Heterosis was studied on fruit yield and yield components. The following 
crosses (Thai 999 x Thai 986, Thai 986 x Thai 999, Marketer x poitsett76, Pointsett76x Marketer, Marketmore76 
x Marketmore and Marketmore x Marketmore76 recorded heteroses of 28.24, 46.56, 94.99, 97.17, 86.12 and 
88.40% and 32.51, 51.45, 98.86, 101.07, 91.91and 93.07% over their better and mid parents respectively. These 
crosses could be exploited for an increase in fruit yield through the use of their F  seeds.1
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Introduction
Cucumber (Cucumis sativus L.) is an important 
vegetable crop in the Cucurbitacea family that has been 
cultivated by man for over 3,000 years (Okonmah, 
2011). It originated in Northern India and is widely 
distributed throughout the world. Economically, it ranks 
fourth after tomatoes, cabbage and onion in Asia 
(Eifediyi and Remison, 2001), and second after 
tomatoes in Western Europe (Phu, 1997). However, the 
production of the fruit in Nigeria is very low due to 
limited knowledge of its usefulness. They are produced 
mainly in the Northern States of Nigeria (Adetula and 
Denton, 2003). It is necessary to increase its production 
to supplement the high intake of carbohydrates in 
Nigeria, especially in the Southern parts where there are 
sparse and over-dependence of its supply for salad 
vegetables and fruits on major suppliers from the North. 
The resultant effect is higher price due to transportation 
costs, mechanical and other forms of spoilage of the fruit 
(Enujeke, 2013). Soft and succulent, the vegetable crop 
is cherished by man and eaten in salads or sliced into 

stew in tropical regions. Its juices are often 
recommended as sources of silicon to improve the 
health and complexion of the skin. It is also a good 
source of vitamins A, C, K, B , potassium, pantothenic 6

acids, magnesium, phosphorus, copper and manganese 
(Vimala et al, 1999). It helps in reducing irritation and 
swollen skin due to the presence of ascorbic acid 
(Okonmah, 2011). In Nigeria, low yields are obtained in 
farmers' fields because of declining soil fertility due to 
continuous cropping and disregard for soil amendment 
materials. The application of poultry manure is one of 
the ways of improving soil fertility and the yield of 
crops. (Eifefiyi and Remison, 2011). The primary 
breeding objective in the development of Cucumber 
varieties is increased fruit yield, (Wehner, 1989). Yield 
components have been used to study fruit yield in 
vegetable crops such as cucumber (Shah et al. 2016; 
Chinatu et al 2017), West African okra, (Abelmoschus 
caillei) (Chinatu et al. 2017), tomatoes (Lycopersicom 
lycopersicum) (Mc Giffen et al, 1994).
According to Rajesh and Gulshan (2001) and Chinatu 
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and Okocha, (2006), the emphasis on the development 
of hybrid varieties/lines is because of several inherent 
advantages such as high fresh pod yield in okra. 
Heterosis is the increase in productivity and vigour of F  1

hybrids over and above the parental forms and is a way 
of increasing crop production. Heterosis breeding is one 
of the ways to improve the production and productivity 
of a crop to harness the potential of F  hybrids (Dhumal, 1

et al. 2019). According to Atanassova et al. (2002), 
Chinatu and Okocha (2006) and Kumar et al., (2016), 
heterosis in tomatoes, okra and many other crops is one 
of the primary reasons for the success of plant breeding 
endeavours. Atanassova et al., (2002) in their study of F  1

hybrids of mutant lines observed high level of heterosis, 
especially for productivity, early yield and fruit length, 
and obtained heterotic values that ranged from 28.94 to 
157.84% in tomatoes. Heterosis has also greatly 
enhanced the increase in rice production. The first 
commercial hybrid was released to Chinese farmers in 
1976, when the area under rice cultivation was only 0.15 
million hectares. The area under hybrid rice cultivation 
jumped to more than 2.1 million hectares in 1977, 6.75 
million hectares in 1983 and about 8 million in 
1984(Singh, 1988). A wide range of genetic variability 
is available in Cucumber providing good scope for 
improvement in yield and other characteristics of the 
crop through selection, (Manivannan et al., 2020). The 
exploitation of heterosis has become a potential tool to 
improve Cucumber yield. Therefore, the objectives of 
this work are to evaluate their fruit yield potentials, 
determine the level of heterosis in crosses between the 
varieties and select cross combinations that present 
brighter opportunities for improved Cucumber 
production in Umudike, Southeastern Nigeria. 

Materials and Methods 
Experiment 1. Twelve varieties of Thai 999, Thai 986, 
Thai 100, Thai 971, and Marketer, Poinsett76, 
Marketmore 76, Marketmore, Super marketer, Poinsett, 
Cu 4315, and Cu 4320of Cucumber obtained from 
Thailand Agro-farm office in Imo State and National 
Seed Counsel Office, Umudike respectively were used 
for the study. The experiment was carried out at the 
Research Farm of Michael Okpara University of 
Agriculture, Umudike, in a randomized complete block 
design (RCBD) with three replicates. The experiment 
comprised 36 subplots, each measuring 2m by 2m with 
1m separating both plots and blocks. Three Seeds were 
sown per hole but later thinned down to two. Data were 
collected on the length of the main vine, number of 

-1 -1leaves plant , number of vines plant , number of fruits 
-1plant , fruit diameter, weight of fruit, length of fruit and 

-1fruit yield . The performances of these agronomic 
attributes were evaluated in 2020 and 2021.
Experiment 2. Crossing blocks were established and 
crosses were made between parents to raise hybrid seeds 
in 2020. Staggered planting to synchronize flowering 
was employed at two weeks intervals to a maximum of 
four plantings. Since the female flowers are different 
from the male, emasculation was not needed. Mature 
pollen grains from another variety were collected and 
dusted on the stigma of mature female flower. The 

pollinated flowers were covered with paper envelope till 
the next day to ensure crossing. According to Kehinde, 
(1999) and Chinatu and Okocha, (2006), since anthers 
dehisce 2 to 3 hours before anthesis, self-pollination 
would have been avoided by this method. Crossing was 
done between 7 am and 10 am, within crossing blocks. 
The crossed flowers were tagged. The label carried the 
genotypes crossed and the date of crossing. Both straight 
and reciprocal crosses were made and F seeds were 1 

raised. Fertilization occurs about 6 hours after 
pollination (Yusuf et al. 2017, Kumar, 2019).
Experiment 3. In 2021, comparison blocks between 
parents and F generation were established in RCBD 1 

with the parents and their F  hybrids as treatments with 1

three replications. The inter and intra row spacing was 
1m by 1m and each subplot measured 2m by 2m. The 
blocks were separated by a distance of 1m. Data were 
collected as in experiment 1. Data from experiments 1 
and 3 were analyzed following the procedure outlined 
by Obi (2001) for randomized complete block design 
using Genstat Edition 4. Comparison of treatment 
means and significant differences between treatment 
means were separated using Fisher's Least Significant 
Differences (FLSD) as outlined by Snedeco and 
Cochran (1989) and Obi (2001). Correlation analysis 
was carried out to determine the relationship between 

-1fruit yield ha  and yield components while Path 
coefficient analysis was carried out to determine the 
direct and indirect contributions of each yield 

1 component to fruit yield ha- of the varieties.
Biometrical analysis. Heterosis was determined 
according to Falconer (1989) as follows
Better parent (Bp) and Mid-parent (Mp) heteroses were 
calculated from the mean values of parents and F1 

generations.

Where F = Mean of F  generation, Bp = better parent 1 1

mean and Mp = mean of mid parent 

Results and Discussion

The physical and chemical characteristics of the soil 
experimental site were taken and analyzed before 
planting. The results are given in Table 1. Soil textural 
class was sandy loam. Slight. The soil was relatively 
suitable for the cultivation of C. sativus, (Baughman et 
al. 2015; Chinatu et al. 2017). The soil was analyzed at 
the National Root Crop Research Institute Umudike, 
Soil Science Laboratory. The soil was slightly acidic 
with pH in H O of 5.8 in 2020 and 6.1 in 2021. The rise in 2

organic carbon, total nitrogen and available phosphorus 
in 2021 was due to the residual effects of uniform 
application of organic manure, which released nutrients 
slowly. From Tables 3 and 4, the varieties differed 
significantly (P< 0.05)in their vegetative characteristics 

-1(main vine length, number of leaves plant  and number 
-1of vines plant ) in both 2020 and 2021. The varieties, 

Thai 999, CU4320, CU4315, Thai 986, Thai 971 and 
Marketmore76recorded superior vegetative characters 

H (Bp)% =
(F1−Bp )

Bp
�100 …  1 

H (Mp)% = 1 +
(F1 – (Bp  + Mp )

2
�100

Bp +Mp

2

+ ⋯ 2  
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performance, while Poinsett had the shortest main vine 
-1length, the fewest number of leaves plant  and fewest 

-1number of vines plant  in both years. The varieties also 
differed significantly (P< 0.05) in their reproductive 

-1characters; (number of fruits plant , fruit diameter, 
-1weight of fruit plant , and length of fruit) performance 

-1as well as fruit yield ha .  In both years, Thai 986 and 
Thai 999 performed significantly higher (P<0.05) than 

-1other varieties in number of fruit plant , weight of fruit 
-1 -1plant  and fruit yield ha . The varieties Marketmore, 

Marketmore76 and Pointsett recorded the least number 
-1 -1of fruit plant , the smallest weight of fruit plant  and the 

-1poorest fruit yield ha  in both years.

 

From Tables 5 and 6, positive and significant (P<0.05) 
association existed between vegetative characters and 

-1reproductive characters (number of fruit plant  and 
-1weight of fruit plant ), also between vegetative 

-1characters and fruit yield ha  exception for number of 
-1vines plant  in both years. Positive and significant 

(P<0.05) association existed between number of fruits 
-1 -1 -1plant , weight of fruits plant  and fruit yield ha .  This 

implied that an increase in the performance of 
vegetative characters led to an increase in the number of 

-1fruits and weight of fruit plant  which led to an increase 
-1in fruit yield ha  of Cucumber. This agrees with the work 

of Tenebe et al. (1995), who reported that growth 
parameters (plant height, number of leaves and number 
of branches) are strong yield parameters.

 

From Tables 7 and 8, Path analyses showed that the 
-1 -1number of fruit plant  and the weight of fruit plant  were 

the highest direct contributors to fruit yield in 
Cucumber. High performance of vegetative characters 
led to high performance of reproductive characters 

-1(number of fruits and weight of fruits plant ) which led 
-1to high fruit yield ha . Vegetative characters according 

to Ajibade and Morakinyo (2000), Chinatu and Okocha, 
(2006) and Anonymous (2010) determine the amount of 
photosynthates available to plants for growth and fresh 
pod yield. Adeniji and Aramu (2007) and Chinatu et al. 
(2017) reported that the proportion of the assimilates 
(photosynthates) allocated to the reproductive parts 
during flowering and fruit set go a long way in 

-1determining the number of fruit plant , weight of fruit 
-1plant , length fruit and fruit diameter in Cucumber. The 

findings from this work are that the varieties with higher 
vegetative characters performance recorded higher 
reproductive characters performance, which led to 
higher fruit yield in Cucumber Hence, Thai 986, Thai 
999 and Cu 4315, recorded superior vegetative and 
reproductive characters performance, also recorded 
higher fruit yield in both 2020 and 2021.

 

From Table 9, the 26 genotypes (14F  hybrids and 12 1

parents) differed significantly (P<0.05) in their 
vegetative and reproductive characteristics as well as 

-1fruit yield ha .  Least Significant Difference (LSD) 
showed that the means of most of the F  hybrids were 1

higher than the means of their parents.  The straight and 

reciprocal crosses between the parents Thai 999 and 
Thai 986 produced F  hybrids (Thai 999x Thai 986, Thai 1

986x Thai 999) that performed significantly higher (P < 
0.05) than their parents in length of vines, number of 

-1 -1leaves plant , number of vine plant , number of fruit 
-1plant , fruit diameter, weight of fruit, length of fruit and 

-1fruit yield ha . The superior performance of the F  1

hybrids over and above their parents is called heterosis. 
Heterosis has been reported in tomatoes (Atanassova et 
al., 2002). pepper, (Nwofia et al., 2001)  okra (Chinatu 
and Okocha, 2006) and rice (Singh. 1998).

 

From Table 10, Better parent and Mid-parent heterosis 
-1for fruit yield ha varied from – 14.14 to 97.17% and 

from -5.43 to 101.07% respectively, indicating varying 
heterotic values. High and low, negative and positive 
heteroses observed over the mid and better parents 
resulted mainly due to the varying extent of genetic 
composition between parents of different crosses of the 
component characters (Rajesh and Gulshan, 2001, 
Chinatu and Okocha, 2006). Only the crosses between 
Thai 986 and Thai 100 produced F  hybrids that 1

performed lower than the parents in fruit yield (Table 
10). Crosses between Marketer and Pointsett76, Thai 
999 and Thai 986 and Supermarketer and pointsett could 
be exploited for an increase in Cucumber fruit 
production through the use of their hybrid seeds.

 

Conclusion

Agronomic practice that could lead to an increase in the 
performance of vegetative characters will lead to an 
increase in the performance of reproductive characters 
which could translate to an improvement in the fruit 
yield of Cucumber. Improvement in fruit yield in 
Cucumber through heterosis is feasible. Crosses 
between Marketer and Pointsett76, Thai 999 and Thai 
986, and Supermarketer and Pointsett, whose better and 
mid parents heterotic values ranged from 28 to 97.17% 
and from 32.51 to 101.07% could be exploited for an 
increase in cucumber fruit production through the use of 
their hybrid seeds.
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Table 2: Physico-chemical properties of the soil of the experiment sites in 2020 and 2021  
Soil characteristics  2020  2021    
Physical properties    
Sand (%) 75.20  73.20  
Silt (%)  18.40  20.40  
Clay (%) 6.40  6.40  
Textural Class  Sandy loam  Sandy loam  
Chemical Properties    
pH (H2O)  5.90  6.10  
Available P (mg kg -1)  1.90  2.14  
Total N (%)  1.11  1.25  
Organic Carbon (%)  0.19  0.19  
Organic Matter (%)  1.71  1.93  
Exchange Base (cmol kg-1)    
Ca 0.15  0.15  
Mg 0.28  0.261  
K 3.60  3.20  
Na 1.60  7.20  
Exchangeable Acidity    
Effective CEC  6.90  6.17  
Base saturation (%)  81.45  77.95  
Aluminum (Al3+) (mmol/kg)  0.52  0.58  
Source: National Root Crops Research Institute (NRCRI) Soil Laboratory, Umudike  
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