
 I 

UNIVERSITY OF EDUCATION, WINNEBA 

 

 

 

 

EFFECT OF DIFFERENT METHODS OF STAKING ON THE 

GROWTH AND YIELD OF CUCUMBER (Cucumis sativus) 

 

 

 

 

CLEMENT ENTIH ASAMOAH 

 (M.ED IN CROP SCIENCE) 

 

 

 

 

 

 

 

 

October, 2022 

University of Education,Winneba http://ir.uew.edu.gh



 II 

UNIVERSITY OF EDUCATION, WINNEBA 

 

 

 

EFFECT OF DIFFERENT METHODS OF STAKING ON THE GROWTH AND 

YIELD OF CUCUMBER (Cucumis sativus) 

 

 

CLEMENT ENTIH ASAMOAH 

 (7191910022) 

 

A DISSERTATION IN THE DEPARTMENT OF CROP AND SOIL SCIENCES 

EDUCATION SUBMITTED TO THE SCHOOL OF GRADUATE STUDIES IN 

PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE           

AWARD OF MASTER OF EDUCATION IN AGRICULTURE 

(CROP SCIENCE) IN THE UNIVERSITY OF EDUCATION, 

 WINNEBA 

 

 

October, 2022 

University of Education,Winneba http://ir.uew.edu.gh



 III 

DECLARATION 

STUDENT’S DECLARATION  

I, CLEMENT ENTIH ASAMOAH, declare that this thesis, with the exception of 

quotations and references contained in published works which have all been identified 

and duly acknowledged, is entirely my own work, and it has not been submitted, either in 

part or whole, for another degree elsewhere. 

 

SIGNATURE……………………………   

DATE…………………………………… 

                      

    

SUPERVISOR’S DECLARATION  

I hereby declare that the preparation and presentation of this dissertation was supervised 

in accordance with the guidelines for supervision of Dissertation as laid down by the 

University of Education, Winneba.  

 

SUPERVISOR’S NAME: DR. E.D BORKETEY-LA 

SIGNATURE……………………………… 

DATE………………………………………                                       

  

University of Education,Winneba http://ir.uew.edu.gh



 IV 

ACKNOWLEDGEMENTS 

To Almighty God alone is the glory for making this project a great success and for his 

divine guidance and protection during the Course of this project work. 

I wish to express my sincere gratitude and appreciation to my supervisor, Dr.E.B. 

Borkeytey-la  whose very useful suggestions made this work a great one. 

I am also grateful to Mr. Alex Otabil for his guidance and direction in the field and to 

Mr. Isaac Ntekor who took it upon himself to analyse the data. 

Last but not least my sincere appreciation to my lovely wife Mrs. Abigail Arthur for her 

understanding, love and time. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

University of Education,Winneba http://ir.uew.edu.gh



 V 

DEDICATION 

I dedicated this project work to God Almighty, the creator of everything.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

University of Education,Winneba http://ir.uew.edu.gh



 VI 

TABLE OF CONTENTS 

CONTENTS                                                                                                              PAGE 

DECLARATION ................................................................................................................................ III 

ACKNOWLEDGEMENTS .................................................................................................................. IV 

DEDICATION .................................................................................................................................... V 

TABLE OF CONTENTS ...................................................................................................................... VI 

LIST OF TABLES ............................................................................................................................... IX 

ABSTRACT ....................................................................................................................................... XI 

CHAPTER ONE.................................................................................................................................. 1 

1.0 INTRODUCTION ......................................................................................................................... 1 

1.1 Background to the study ....................................................................................................... 1 

1.2 Problem statement ............................................................................................................... 2 

1.3 Justification ........................................................................................................................... 2 

1.4 Objectives of the study ......................................................................................................... 3 

1.4.1 Main objective .................................................................................................................... 3 

1.4.2 Specific objectives of the study .......................................................................................... 3 

CHAPTER TWO ................................................................................................................................. 4 

2.0 LITERATURE REVIEW ................................................................................................................. 4 

2.1 Origin of Cucumber ............................................................................................................... 4 

2.2 Botany ................................................................................................................................... 4 

2.3 Growth habit and stages ....................................................................................................... 5 

2.3.1 Growth habit ...................................................................................................................... 5 

2.3.2 Growth stages .................................................................................................................... 6 

2.3.3 Flower types and fruits....................................................................................................... 6 

2.3.4 Pollination .......................................................................................................................... 6 

2.4 Climatic requirements ........................................................................................................... 7 

2.5 Soil requirement .................................................................................................................... 9 

2.6  Nutritional Value and uses ................................................................................................. 10 

2.7 Methods of staking ............................................................................................................. 11 

2.7.1 String method ................................................................................................................... 11 

2.8.2 Anchor staking .................................................................................................................. 12 

2.8.3 Single-stake ...................................................................................................................... 13 

2.8 Effect of staking on the growth of cucumber ..................................................................... 14 

2.9  Effect of staking on the yield of cucumber ........................................................................ 15 

CHAPTER THREE ............................................................................................................................ 17 

University of Education,Winneba http://ir.uew.edu.gh



 VII 

3.0 MATERIALS AND METHODS .................................................................................................... 17 

3.1 Location of Experimental site .............................................................................................. 17 

3.2 Soil type and vegetation ...................................................................................................... 17 

3.3.0 Experimental Design, Treatment and Field Layout .......................................................... 18 

3.3.1  Experimental Design ....................................................................................................... 18 

3.3.2 Treatment ........................................................................................................................ 18 

3.3.3 Field Layout ...................................................................................................................... 19 

3.4 Land preparation ................................................................................................................. 19 

3.4.1 Sowing .............................................................................................................................. 19 

3.5 Agronomic Practices ............................................................................................................ 20 

3.5.1 Watering ........................................................................................................................... 20 

3.5.2 Thinning out ..................................................................................................................... 20 

3.5.3 Fertilizer application ......................................................................................................... 20 

3.5.4 Staking .............................................................................................................................. 20 

3.5.5 Pests and diseases control ............................................................................................... 20 

3.6 Data Collection .................................................................................................................... 20 

3.7 Vegetative growth parameters ........................................................................................... 21 

3.7.1 Plant height ...................................................................................................................... 21 

3.7.2 Number of leaves per plant ............................................................................................. 21 

3.7.3 Stem diameter .................................................................................................................. 21 

3.7.4 Leaf Length ....................................................................................................................... 21 

3.7.5 Leaf  Width ....................................................................................................................... 21 

3.8.0   Phenology ....................................................................................................................... 22 

3.8.1 Day to 50% flowering ....................................................................................................... 22 

3.9 Fruit length (cm) .................................................................................................................. 22 

3.9.1 Fruit diameter (cm ) ......................................................................................................... 22 

3.9.2 Average Fruit weight per plot (kg) ................................................................................... 22 

3.9.3 Statistical Analysis ................................................................................................................ 22 

CHAPTER FOUR ............................................................................................................................. 23 

4.0 RESULTS ................................................................................................................................... 23 

4.1   Effect of staking on number of leaves per plant of cucumber .......................................... 23 

4.2   Effect of staking on Plant height(cm) per plant of Cucumber ........................................... 24 

4.3   Effect of staking on the Stem  diameter(cm) of Cucumber ........................................... 25 

4.4   Effect of staking on the Leaf length(cm) of Cucumber ...................................................... 25 

4.5    Effect of staking on the Leaf width (cm)of Cucumber ...................................................... 26 

4.6  Days to 50% flowering of Cucumber .................................................................................. 27 

University of Education,Winneba http://ir.uew.edu.gh



 VIII 

4.7  Effect of staking on the Fruit length (cm) of Cucumber ..................................................... 28 

4.8   Effect of staking on the fruit diameter(cm) of Cucumber ................................................. 28 

4.9  Effect of staking on the number of fruits per plot. ............................................................ 29 

4.9  Effect of staking on  Fruit weight (kg) per plot of Cucumber ................................................. 30 

CHAPTER FIVE ................................................................................................................................ 32 

5.0 DISCUSSION ............................................................................................................................. 32 

5.1 Effect of staking on the vegetative growth of cucumber ........................................................ 32 

5.2  Effect of staking on the yield of cucumber ............................................................................ 32 

CHAPTER SIX .................................................................................................................................. 34 

6.0 CONCLUSION AND RECOMMENDATION ................................................................................. 34 

6.1 Conclusion ............................................................................................................................... 34 

6.2 Recommendation .................................................................................................................... 34 

REFERENCE .................................................................................................................................... 35 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

University of Education,Winneba http://ir.uew.edu.gh



 IX 

LIST OF TABLES 

TABLES                                                                                                                    PAGE 

Table 2.1 The nutritional composition of 100 g of edible cucumber ............................... 10 

Table 4.1  Effect of staking on the number of leaves per plant of cucumber ................... 23 

Table 4.2 Effect of staking on the plant height (cm) of cucumber ................................... 24 

Table 4.3  Effect of staking on the stem diameter(cm) of  cucumber .............................. 25 

Table 4.4 Effect of staking on the leaf length (cm) of cucumber cucumber .................... 26 

Table 4.5 Effect of staking on the leaf width (cm)of cucumber ....................................... 27 

Table 4.6  Effect of staking on the fruit lenght (cm)of cucumber .................................... 28 

Table 4.7 Effect of staking on the  Fruit diameter (cm) of cucumber .............................. 30 

Table 4.8 Effect of staking on the number of fruit per plant of cucumber……………...31 

Table 4.9 Effect of staking on the fruit weight (kg) of cucumber………………….…...32 

 

 

 

 

 

 

 

 

 

University of Education,Winneba http://ir.uew.edu.gh



 X 

 

LIST OF FIGURES 

FIGURE                                                                                                                    PAGE 

Figure 2.1 String method of staking in cucumber plant…………………………………12 

Figure 2.2 Anchor method of staking in cucumber plant……………………………….13 

Figure 2.3 Single staking in cucumber plant…………………………………………….14  

Figure 3.3.3 Field layout…………….………………………………………………......19 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

University of Education,Winneba http://ir.uew.edu.gh



 XI 

  ABSTRACT 

The Experiment was conducted at the experimental field of the crop and soil science 

Department of Akenten Appiah-Menka University of Skills Training and Entrepreneurial 

Development formerly University of Education Winneba, Mampong –Ashanti. From 

October to December 2021 to determine the effects of different staking methods on the 

vegetative growth and yield of cucumber. Randomized Complete Block Design (RCBD) 

was used with four treatments and three replications. The treatments were No staking, 

String staking, Anchor staking and Single staking. The Parameters were  plant height, 

plant girth, number of leaves, fruit diameter, fruit length, number of fruit per plant, day 

to 50%  flower. Data collected was analyzed using Analysis of Variance (ANOVA) and 

The treatment means separated with the Least significant difference (Lsd) at 5% level of 

probability. The findings indicate that, although staked cucumber performed better than 

the non-staked cucumber, however, among the three staking methods (Anchor, String, 

and Single staking), String staking performed best on both vegetative and yield 

performance of cucumber followed by Single staking and Anchor staking recording low 

on both vegetative and yield performance of cucumber. It is therefore recommended that 

farmers should adopt the string staking. 
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CHAPTER ONE 

1.0 INTRODUCTION 

1.1 Background to the study 

Cucumber is one of the most popular members of the cucumbitacae (vine crop) family. It 

originated in India and was cultivated there for 3000 years. (Kiragu, 2020), In the global 

market, about 80% of the word’s production of cucumber is in Asian, with China leading 

production (60%). With respect to economic importance, it is ranked fourth after 

tomatoes, cabbage, and onion in Asia (Eifediyi et al., 2017). According to Naamwintome 

et al. (2013) growing cucumber for commercial purpose is gaining prominence in Ghana. 

This is partly due to its export potential as well as public education from health experts 

and nutritionist on the need to consume more vegetables in the diet to minimizes diseases 

like; hepatitis B and anemia, cancer, hypertension, coronary disease, diabetes(Status et 

al.,2019) It is also a good source of vitamin A, C, K, B6, potassium, pantothenic acids, 

magnesium, phosphorus, copper and manganese.  

 

The ascorbic acid contained in cucumber help to reduce irritation and swollen skin. It is 

used to make stews, salads and sauces. The young leaves are also used as salads or as 

cooked vegetables particularly in some Asian countries. However, consumers demand 

good shape and quality fruit. Cucumber is one of the most important market vegetables 

in the world. It has been observed that poor husbandry practice and management such as 

staking is among the factors affecting the production in Ghana. Staking is a means of 

providing support to ensure clean and unblemished fruits which keeps fruits off from the 

ground, minimizing diseases and rotting whiles increasing marketable yield (Daib et al., 

2016) It is one of the management practices in producing vine related crops. 
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 Staking facilitates pest and insect control, weeding, harvesting, and other farm 

operations as compared to those whose vines trial on the ground. When plants are staked, 

better leaf display occurs. According to Sarkka et al. (2017), mutual shading is also 

reduced so that photosynthetic capacity of the plants becomes greater, thus improving 

light penetration into the canopy of the crop. Again staking in cucumber improves the 

yield and quality of the fruits by keeping the fruits off the ground, thus minimizing 

disease infection which may result in flower abortion and rotting of fruits. 

1.2 Problem statement  

The vegetable industry is faced with a number of challenges which in turn affect the 

production of cucumber. The productivity of cucumber in the tropics has been limited by 

scarcity, partly due to high spoilage of fruit and poor yield as a result of fruit getting in 

contact with the ground. More so, heavy foliage cover formed by the veining habit of the 

cucumber plant restricts light penetration to lower leaves therefore reducing 

photosynthetic activities in the lower leaves. The dense canopy also restricts air 

movement,cause flower drop and promotes conditions favourable to the growth of fruit 

rot organisms. Even when plant populations are low, the dense canopy and veining habit 

prevents effective fungicide application. As a result, the fruit rot disease is a severe 

deterrent to expanding production in Ghana. 

1.3 Justification  

The factors that influence the growth and yield of crops can be identified as light, water, 

and nutrients. In vegetable production such as cucumber, its morphological features and 

the growth habit affect light penetration which also affects the quality of fruits due to the 

canopy formation (Albert et al., 2015).  It has been observed that poor husbandry 

practice and management such as staking are among the factors affecting the production 

of vegetables such as cucumber in Ghana. Staking is a means of providing support to 
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ensure clean and unblemished fruits which keeps fruits off from the ground, minimizing 

diseases and rotting whiles increasing marketable yield (Gonzalez-Camejo et al., 2019). 

It is one of the management practices in producing vine related crops. When plants are 

staked, better leaf display occurs. According to Sarkka et al. (2011), mutual shading is 

also reduced so that photosynthetic capacity of the plants becomes greater, thus 

improving light penetration into the canopy of the crop. Again staking in cucumber 

improves the yield and quality of the fruits by keeping the fruits off the ground, thus 

minimizing disease infection which may result in flower abortion and rotting of the fruit.  

Gonzalez-Comejo et al. (2019) further stated that the recommended staking methods 

differ depending on the availability of the staking materials. Some farmers use the V-

shape, T-shape, Single, String, Anchor, Supportive, Protective, etc   

1.4 Objectives of the study 

1.4.1 Main objective 

The main objective of the study is to assess the performance of different methods of 

staking on the growth and yield of cucumber (Cucumis sativus).  

1.4.2 Specific objectives of the study 

The specific objectives of the study were to: 

a. Determine the appropriate method of staking on growth of cucumber. 

b. Determine the appropriate method of staking on yield of cucumber. 

c. Assess the correlation between vegetative growth and yield characteristics of 

cucumber. 
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CHAPTER TWO 

2.0 LITERATURE REVIEW 

2.1 Origin of Cucumber  

The cucumber most likely originated in India (south foot of the Himalayas), or possibly 

Burma, where the plant is extremely variable both vegetative and in fruit characters. It 

has been in cultivation for at least 3000 years. From India, the plant spread quickly to 

China, and it was reportedly much appreciated by the ancient Greeks and Romans.  

Present forms range from thick, stubby little fruits, three to four inches long, up to the 

great English greenhouse varieties that often reach a length of nearly two feet (Ramirez-

Perez et al., 2018). 

2.2 Botany   

Cucumber (Cucumis sativus) is a creeping vine belonging to the cucubitaceae family. 

The plant has large leaves that form a canopy over the fruit. It develops thin spiraling 

tendrils that direct the plant to climb when provided with support. Both male and female 

flowers are yellow but the female flower can be identified with a swelling at the base and 

is also borne on a short peduncle as compared with the male on a longer peduncle 

(Hikosaka et al., 2015). The sex expression of a cucumber plant can make it a 

monoecious cultivar (bear separate male and female flowers on the same plant), 

gynoecious cultivar (produce only female flowers) or parthenocarpic cultivar (female 

flowers require no pollination/fertilization for fruit production) (Kousik et al.,2015). 

Both male and female flowers are yellow but the female flower can be identified with a 

swelling at the back and is also born on a short peduncle as compared to the male on a 
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long peduncle (Hikosaka et al., 2015). The fruit is roughly cylindrical, elongated, with 

tapered ends. Different varieties of cucumbers vary in length from about 10 to 76 cm. If 

the cucumber is allowed to mature, the fruit bulges in the middle, changes in colour from 

green to yellow, and is not fit to be eaten (Ranjan et al., 2019). Having an enclosed seed 

and developing from a flower, cucumbers are scientifically classified as fruits. Much like 

tomatoes and squash, however, their sour-bitter flavor contributes to cucumbers being 

perceived, prepared and eaten as vegetables. 

 

In Ghana and the part of the world where cucumber is grown, several values are attached 

to its production. The ‘Roman’ was used to treat scorpion bites, bad eyesight and to scare 

away mice. Wives wished for children to wear them around their waists. They were also 

carried by the midwives and thrown away when the child was born (Hoppenbrouwers et 

al., 2017). Generally, there are three types of cucumber varieties and they are Slicing, 

Pickling and Burpless. Within these cultivars are several different cultivars have 

emerged. Examples of such cultivars are Pilmaria, Ambassador, Bituin, General 

Lee,Poinsett76, Puma, Darina Mix, Thalia, Thunder, Diva etc.(Zhang et al.,2020) 

 

2.3 Growth habit and stages 

2.3.1 Growth habit 

The cucumber plant is a tender, herbaceous, annual bristly vine. The main shoot starts 

with a climbing (erect) habit but soon adopts a prostrate trailing or running characteristic 

manner. When the plant begins to ‘run’ it assumes a branching growth pattern. The main 

shoot or growing point produces side shoots from the lateral buds at the base of its 

leaves. These primary laterals or side shoots can produce their own side shoots or 

secondary laterals and so on. This type of growth pattern in which the main direction or 
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line of growth is formed by repeated forking of side shoots or laterals is known as a 

sympodial habit. It results in a branching effect with numerous growing points. The stiff, 

prickly or spiky-haired stems are angular in cross-section and can become hollow when 

the vine is mature. (Diab et al., 2016). 

2.3.2 Growth stages  

Vegetative growth consists of 2 Stages: Stage I – Upright growth is the initial stage that 

starts when the first true leaves emerge and it ends after 5-6 nodes.  

Stage II – Vining - starts after 6 nodes. Then, side shoots begin to emerge from leaf axils, 

while the main leader continues to grow. Side shoots are also growing, causing the plant 

to flop over. Leaves are simple and develop at each node. Each flower/fruit is borne on 

its own stem attached to the main stem at a node. Depending on the variety and 

environmental conditions, flowers may begin developing at the first few nodes(Diab et 

al., 2016). 

 

2.3.3 Flower types and fruits   

There are different flower types: 

 staminate (male).  

 Pistillate (female). Ovary is located at the base of the female flower. 

 Hermaphrodite (both male and female). 

  

2.3.4 Pollination 

Since each cucumber flower is open only one day, pollination is a critical aspect of 

cucumber production. One or more pollen grains are needed per seed, and insufficient 

seed development may result in fruit abortion, misshapen, curved or short fruit, or a poor 

fruit set. Hence, 10 - 20 bee visits are necessary per flower on the only day the flower is 
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receptive, for proper fruit shape and size. Therefore, it is important to bring hives into the 

field when about 25% of the plants are beginning to flower. Bringing in the bees earlier 

is unproductive because they may establish flight patterns to more abundant and 

attractive food sources such as legumes or wildflowers. Bringing them in later 

jeopardizes the pollination of the first female flowers.  

 

It is important to take into consideration that bee activity is greatest during the morning 

to early afternoon and that wet, cool conditions reduce bee activity and causes poor fruit 

set. Cucumber varieties can cross pollination with one another but not with squash, 

pumpkins, muskmelons, or watermelons. Pollination in gynoecious (all female flowers) 

crops is ensured by blending the seed of a monoecious cultivar (pollenizer) with the seed 

of the gynoecious hybrid. Typical ratios are 88% gynoecious, to 12% monoecious. 

Pollenizer seed is often dyed with a different color to distinguish it from that of the 

gynoecious hybrid. It is difficult to recognize pollenizer seedlings after emergence in the 

field. Removing 'different looking' seedlings during thinning may leave the field without 

the pollinizer (Diab et al., 2016). 

 

2.4 Climatic requirements 

Cucumber grows best under conditions of high temperature, low humidity, moderate 

light intensity, good soil structure with an uninterrupted supply of water and nutrients 

(Guan et al., 2019). The Optimum temperature for cucumber growth is between 200C to 

250C, with growth reduction occurring below 160C and above 300C (Kousik et al., 2015). 

The growth and development in cucumber were adversely affected at temperatures less 

than 50C but increasing temperatures up to 400C, and above 400C decreased drastically 

(Sarkka et al., 2017). Humidity is dependent on rainfall thus humidity is higher during 
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the wet season than in the dry season. Guan et al. (2019) stated that disadvantages of 

cropping under conditions of high relative humidity include the increased risk of water 

condensing on the plants development of serious diseases such as Downy and Powdery 

mildew. The resultant low transpiration rates are blamed for inadequate absorption and 

transport of certain nutrients, especially calcium to the leaf margins and fruits. 

 

 At low relative humidity, irrigation becomes critical, because large quantities of water 

must be added to the growth medium without constantly flooding the roots and depriving 

them of oxygen. Furthermore, low relative humidity favours the growth of powdery 

mildew and spider mites. According to Ando et al. (2019) the incidence of fungal disease 

is directly related to atmospheric humidity. Zhang et al.( 2018) also revealed that 

germination and growth of fungi spores (eg.Conidia) are optimum at 96% relative 

humidity and temperature range of 22-270C. Eifediyi and Remison (2010) classified 

cucumber as a day-neutral crop. Research however indicated that high light intensity 

tends to increase the number of staminate (male) flowers while lower light levels tend to 

increase the production of more pistillate (female) flowers.  

 

Leaf production is stimulated under short day length and relatively high night 

temperatures. Gonzalez-Camejo et al.( 2019) also reported that high intensity, light bulb 

of 100 watts accompanied by high temperature example, 400C is harmful to fruit-set 

since it affects the internal temperature of the reproductive organ of cucumber.  High 

temperature induced sterility of cucumber and this occurs before or during anthesis. The 

soil provides a medium in which a proper balance exists between air, water and nutrients. 

If this balance is ensured, plant roots can easily obtain water and nutrients, resulting in 

rapid growth. Although cucumber can be grown on a wide variety of soils, the most 
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suitable are those classified as loams, sandy loams, and some silty–loams, all with a high 

organic matter content Kelly et al. (2017) Water, an essential plant constituent for 

hydration, a medium for biochemical and metabolic reactions and nutrient absorption 

and translocation is in a continual state of flux. Water stress thus affects photosynthesis, 

respiration and all the above stated activities (Acquaah, 2008) indicated that continued 

water deficiency eventually produces irreversible alterations of the plant that result in 

death. He further stated that under hot dry conditions, water loss may occur quite rapidly 

in plants that are not structurally adapted to prevent water loss. Anonymous( 2012) wrote 

that the cucumber plant, in spite of its extensive and moderately deep root system which 

enables it to obtain greater quantities of water from the soil, and tends to lose water 

rapidly under strong sunlight conditions because of its broad leaves.  

 

2.5 Soil requirement 

Cucumbers prefer light textured soils that are well drained, high in organic matter and 

have a pH of 6 - 6.8. Adapted to a wide-range of soils, but will produce early in sandy 

soils. Cucumbers are fairly tolerant to acid soils (down to pH 5.5). When the pH is too 

low, add ground calcitic limestone, or an equal amount of dolomitic limestone when the 

magnesium level in the soil is low, to raise it to a desirable level ( Zhou et al., 2017) 
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2.6  Nutritional Value and uses 

Table 2.1 The nutritional composition of 100 g of edible cucumber 

ENERGY 12cal Vitamin A 45IU 

Protein 0.6g Vitamin B1 0.03g 

Fat 0.1g Vitamin B2 0.02g 

Carbohydrate 2.2-2.6g Niacin(Vitamin B3) 0.3g    

Dietary fiber 0.5g Vitamin C 12g              

Calcium 14mg   

Magnesium 15mg Iron 0.3mg         

Potassium 124mg Sodium 5mg 

Phosphorus 24mg Zinc 0.2mg 

Abbey et al. (2017). 

 

Cucumber fruit contain about 95% water and is hence recommended as a natural diuretic 

and for bodybuilding. It is low in vitamin C, and Potassium. The skin contains some 

amount of vitamin A.  

 It helps to drop high blood pressure to healthier levels when eaten regularly and also 

help to cure kidney ailment (Anonymous, 2012). Thus cucumber is not only needed as 

food for good health but also as raw material in the cosmetic industry. Cucumber peel 

when eaten by cockroaches is reported to kill them after several night (Sloothaak et al., 

2013). 

Cucumber leaves are sometimes dried and ground into powder for storage. The seed is 

often used as an edible oil in Asia. Cucumber seed are often used in place of dried peas, 

beans in rice dishes and soups. In Nigeria, the seeds are eaten as a diet; cooked immature 

fruits are used to treat dysentery in children in indo-china. Yellow curry cucumber 
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(dosakayi) is used widely in a variety of curry, and stew preparation in South India with 

added buttermilk and yoghurt. Leaves and immature fruits have long been used in 

Indochina, Africa where their mixture is applied as a spurge, moisturize skin, induce 

sweating, prevent scurvy and treats urinary disorders.  Its juice is often recommended as 

a source of silicon to improve the health and complexion of the skin The ascorbic acid 

contained in cucumber helps to reduce irritation and swollen skin (Eifediyi et al., 2017).   

Cucumber peel  is a good source of dietary fiber that helps reduce constipation, and offer 

some protection against colon cancers by eliminating toxic compounds from the gut. 

Cucumber leaves and seed-cake are sometimes used as cattle feed, and the leafy tops are 

grazed by stock and game. 

 

The high water content makes cucumbers a diuretic and it also has a cleansing action 

within the body by removing accumulated pockets of old waste material and chemical 

toxins. Cucumbers help eliminate uric acid which is beneficial for those who have 

arthritis, and its fiber-rich skin and high levels of potassium and magnesium help 

regulate blood pressure and help promote nutrient functions. The magnesium content in 

cucumbers also relaxes nerves and muscles (Sloothaak et al., 2013). 

2.7 Methods of staking 

2.7.1 String method 

 The string method allows you to create a string trellis on the bed. Place a support beam 

parallel to the ground about 200cm to 250cm above the plants. Toss a long line of jute 

over the beam one line per plant. There should be enough string that it carries up to one 

side of the beam and down the other, plus some extra on the floor. Take the two ends of 

the twine and tie a loose knot around the base of the plant, and as the plant ascends, wind 

other tiny knots along the growing cucumber to help encourage its upward growth 
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Figure 2.1 String method of staking cucumber plant 

 

2.8.2 Anchor staking 

This type of staking is when two (2) sticks or poles are tied together over the bar pole 

that is laid across the center of the tied out cross poles, This practice is also used as a 

traditional staking method in most yam growing areas. The sticks or poles and as the 

cucumber vines begin to grow a 200cm to 250cm meter pole is needed to allow the vine 

to grow up towards the lapping bar. 
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Figure 2.2 Anchor staking 

2.8.3 Single-stake 

This method, one of the most straightforward and practical staking systems, involves 

planting a stake into the soil or mulching a few inches beside a cucumber plant. Once the 

plant has reached almost a foot in height, use some garden twine to tie the plant to the 

stake. Stake it every half foot or so. T-posts will be the most durable stakes and will last 

you into the following year. The single-stake method works best with determinate 

tomatoes, which only grow to a certain height and produce most of the fruit in a short 

window of time of Staking. 
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Figure 2.3  Single staking of cucumber plant 

2.8 Effect of staking on the growth of cucumber 

Staking is done to give plants support during periods of strong winds thus preventing the 

movement of the roots which break the root hairs, to enable the plant to grow straight as 

directed and prevent fruits from touching the ground surface to prevent possible rotting. 

Staking facilitates spraying for diseases and pests control; weeding, harvesting and other 

farm operations are easier to do than those in which vines trial on the ground (Sarkka et 

al., 2017). Mutual shading is reduced so that photosynthetic capacity of the plant 

becomes greater, thus improving dry matter production into the leaves canopy of the 

crop. It has also been researched that staking improves dry matter production and leaf 

area index (LAI). Sroyraya et al.( 2017) reported that staking cucumber increased the 

fruit yield because of better light interception. The number of days to 50% anthesis was 

higher in the staked than in the no-stake treatment. This agrees with the findings of 

Jansen et al. (2013) who observed that staking prolongs vegetative growth and delays 

fruit formation. The unstaked treatment consistently produced lower values in all the 

University of Education,Winneba http://ir.uew.edu.gh



 15 

vegetative parameters evaluated except in the number of flowers. Nweke (2013) stated 

that the staked cucumber plants produced more number of leaves than the no-stake 

treatment and they were statistically similar showing that staking treatments has no 

significant effect on the number of leaves. They also found that leaf area value in staked 

cucumber was found to be higher than the no-stake plants. 

 

2.9  Effect of staking on the yield of cucumber 

Amati, (2018) observed that staking seemed generally to increase fruit size. Staked 

plants gave significant higher total yields than un-staked plants but there was no 

significantly difference in the total yields of marketable fruits owing to greater losses 

through cracking among fruits from the staked plants.  Junping et al.(2006) reported that 

staked tomato plants yielded roughly a total of 20% over no-stake plants. In their 

experiment, they observed that the highest total yield was obtained by the ‘Castelleto’ 

system in which the plants were staked individually. When staking was entirely omitted 

the yield was slightly but not significantly lower. In South-West Nigeria, Nweke (2013) 

reported that staking increases fruit yield by 18 to 25%. Experiment conducted at ARS, 

Malepatan, and Pokhara in Malaysia to evaluate the effects of staking methods on the 

production of a fresh green pod of pole bean proved that staking was the best in 

producing the highest fresh pod yield of 6303.8kg/ha than no-staking (81.35kg/ha). Pod 

production was almost 68% highest in staking as compared to non-staking (Konsens et 

al., 2016). Also Jansen et al.(2013) concluded that, staked cucumber produced fruits that 

double the quality of the ones on the ground.  

The number of non-marketable fruit was higher in the no-stake than in the staked 

treatment. Unlu et al. (2016) reported that staking brings about an increase in colour 

quality, fruit length and sugar content of the fruits. Musa et al. (2021) affirmed that 
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staking improves the color and lower the incidence of yellow bellies in cucumber. The 

no-staked treatment consistently gave least values in all the yield parameters evaluated 

except in the number of non- marketable fruit. 
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CHAPTER THREE 

3.0 MATERIALS AND METHODS 

3.1 Location of Experimental site  

The Experiment was conducted at the research field of the crop and soil sciences 

Department of Akenten Appiah-Menka University of Skills Training and Entrepreneurial 

Development formerly University of Education Winneba, Mampong –Ashanti. 

Mampong is in the Ashanti region and about 57.6km North of Kumasi, AAMUSTED 

lies at the transitional zone between the forest and northern savanna zones of Ghana and 

lies on latitude7.0775310 N and longitude 1.3952090W of the equator and it is 457.5m 

above sea level (Nyadzi et al., 2020), Mampong –Ashanti has a bimodal rainfall pattern, 

with annual rainfall between 1094.4 mm and 1200 mm and monthly mean rainfall of 

about 91.2 mm. The major rainy season occurs from March to July whilst the minor 

rainy season occurs from September to November. Between the two seasons is a short 

dry spell in August. 

 

3.2 Soil type and vegetation  

The soil at the experimental site is derived from the voltaian sandstone of Afram plains. 

It belongs to the savannah ochrosol class and is characterized by deep sandy loam: free 

from pebbles. It is well-drained and contains organic matter. The soil has a good water 

holding capacity. It has been classified by FAO/UNESCO  legend as chromic luvisol and 

locally as Bediesi series. The pH ranges from 6.5- 7.0 (Sozial forschung 2015).  

 It is suitable for growing cucumber and many other vegetable crops.  
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3.3.0 Experimental Design, Treatment and Field Layout 

3.3.1  Experimental Design  

The experimental design used was a Randomized Complete Block Design (RCBD), with 

four (4) treatments and three (3) replications. The length of each experimental plot was 

2.4m×1.5m with 0.5m between replication.The total area was 12.375 m2. The site was 

divided into three (3) replications with four (4) plots given a total of twelve (12) plots. 

The treatment codes were written on a sheet of paper and selected randomly and 

assigned on each plot in each replication.  

 

3.3.2 Treatment  

The treatments were: 

(T1) Anchor staking  

(T2) Single staking   

(T3) String staking   

(T4) No staking (Control)  
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  3.3.3 Field Layout    

                         1.5 

 

 REP 1                                 

 

 

 

REP 2 

 

 

 

REP 3 

 

Figure 3.1 Field layout not drawn to scale 

 

3.4 Land preparation  

The land were cleared on 10th October, 2021. Lining and pegging was done, and the area 

was divided into (3) replications and (12) plots. The beds were made on 13th October 

2021, with a bed size of 2.4 m×1.5 m. 

 

3.4.1 Sowing  

Seeds were purchased from a licensed agro-chemical store at Ashanti Mampong and 

were treated with seed care to prevent insect and pest attack in the soil. Seeds were sown 

on 15th October 2021, at three seeds per hole with a planting depth of 2.0 cm with a 

space of 60 cm × 30 cm 

R1T2 R1T1 R1T4 R1T3 

R2 T3 R2 T4 R2 T1 R2 T2 

R3T3 R3T1 R3T2 R3T4 

2.

4

m 
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3.5 Agronomic Practices 

3.5.1 Watering  

The plant was watered twice a day, morning and evening to ensure adequate water 

supply to the plants. However, it was done when necessary.  

 

3.5.2 Thinning out  

Seeds were sown three per hole and were later thinned to one plant per stand at three 

weeks after planting. 

 

3.5.3 Fertilizer application  

Fertilizer was applied at three weeks after planting at rates of 0, 150 and 300 N P K kg 

ha-1 using the ring method.  

 

3.5.4 Staking  

The respective staking (Anchor method, String method and Single method) were done on 

the 4th week after sowing. 

  

3.5.5 Pests and diseases control  

The crops were sprayed three times with Cypermenthrin at a rate of 500 sq. /ft per gallon 

of water (insecticide) at 5, 6 and 7 weeks after sowing to protect plants against insect 

pests. 

 

3.6 Data Collection  

Five plants on each plot were sampled and tagged. Growth and yield parameters were 

recorded.  
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3.7 Vegetative growth parameters  

3.7.1 Plant height  

The plant height was measured from the ground level to the tip of the vine at 2 and 5 

Weeks after sowing (WAS) on five randomly selected tagged plants from the middle 

rows on each plot. This was done with the use of a meter rule. The average plant height 

was estimated.  

 

3.7.2 Number of leaves per plant  

A number of leaves on each plant was counted from the five randomly selected tagged 

plants and the mean values was estimated.  

 

3.7.3 Stem diameter  

The stem girth was measured with a rope around the main stem and then the rope was 

placed on meter rule to get the total length of the rope from the five randomly tagged 

plants on the inner rows on each plot. The average stem girth was estimated. 

  

3.7.4 Leaf Length 

The length of the leaves of each of the five (5) taged plant on each bed was measured 

and the mean was taken. 

 

3.7.5 Leaf  Width 

The width of the leaves of each of the five (5) tag plants on each bed was measured and 

the mean was taken. 
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3.8.0   Phenology 

3.8.1 Day to 50% flowering 

This was determined when half of the number of plants within the middle row had 

flowered from the day of emergence. 

 

3.9 Fruit length (cm)  

Meter rule was used to measure five harvested fruit from the five tagged plants of each 

plot and the average computed.  

 

3.9.1 Fruit diameter (cm )  

Venire caliper was used to measure diameter five harvested fruit from the five tagged 

plants of each plot and the average computed. 

 

 3.9.2 Average Fruit weight per plot (kg) 

An electronic weighing scale was used to weigh five (5) harvested  fruits from the five 

tagged plants of each plot and the average computed.  

 3.9.3 Statistical Analysis  

The data collection was subjected to statistical analysis.The data was analyzed using 

Genstat statistical package 9th edition. Significant differences between treatment means 

were delineated by least Significance Difference (SD) at 5% level of probability. 
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CHAPTER FOUR 

4.0 RESULTS 

4.1   Effect of staking on number of leaves per plant of cucumber 

The mean number of leaves per plant ranged from (5.00 – 5.67) at 21DAP, (7.00 – 8.00 ) 

at 28DAP, and (8.00 – 9.33) at 35DAP (Table 4.1). There was no significant (P≥0.05) 

difference between treatment at 21DAP and 35 DAP however, there were some 

significant (P≤0.05) differences between treatment at 28DAP. The significant (P≤0.05)  

difference was recorded in string (8.00) and no-staking( 7.00) at 28DAP.  

The highest mean number of leaves per plant was recorded in string staking(9.33) at 

35DAP and the least mean value (5.00) was recorded in no staking at 21 DA 

 

Table 4.1  Effect of staking on number of leaves per plant of cucumber 

Number of leaves per plant 

Treatment       21 DAP 28 DAP 35 DAP 

Anchor 5.33 7.33 8.00 

String 5.67 8.00 9.33 

Single staking 5.33 7.33 8.67 

No staking 5.00 7.00 8.67 

LSD (p=0.05)  NS 0.88  NS 

CV (%) 6.99 5.95 15.86 

Days after planting (DAP 
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4.2   Effect of staking on Plant height(cm) per plant of Cucumber  

The mean plant height of Cucumber ranged from (2.16 – 2.47cm ) at 14DAP, 21DAP 

(3.87 – 5.05cm), (10.88 – 13.65cm) at 28DAP, and (37.80 – 46.5cm) at 35DAP ( Table 

4.2). There was no significant(P≥0.05) difference between treatment at 14DAP – 35DAP 

for the plant height of cucumber. 

Table 4.2   Effect of staking on Plant height(cm) of Cucumber 

Plant height ( cm) 

Treatment  14 DAP 21 DAP 28 DAP 35 DAP 

Anchor 2.16 3.89 11.17 37.80 

String 2.22 5.05 13.65 46.57 

Single staking 2.47 4.87 13.51 41.81 

No staking 2.27 3.89 10.88 42.27 

LSD(p=0.05)  NS  NS  NS NS 

CV (%) 14.00 16.67 23.74 21.90 

Days after planting (DAP).  
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4.3   Effect of staking on the Stem  diameter(cm) of Cucumber 

The mean stem diameter of Cucumber ranged from (0.84 – 0.91cm) at 14DAP, (1.85 – 

2.13cm) at 21DAP, (2.71 – 2.95cm) at 28DAP, and (3.36 – 3.55cm) at 35DAP (Table 

4.3). There was no significant (P≥0.05) difference between treatment at 14DAP – 

35DAP for stem diameter of cucumber although differences exist between treatment. 

Table 4.3  Effect of staking on the Stem diameter of Cucumber 

Stem diameter(cm) 

Treatment  14 DAP 21 DAP 28 DAP 35 DAP 

Anchor 0.84 1.93 2.71 3.39 

String 0.91 2.13 2.95 3.37 

Single staking 0.87 1.95 2.75 3.36 

No staking 0.87 1.85 2.71 3.55 

LSD (p=0.05) NS NS NS NS 

CV (%) 11.17 12.96 5.61 7.84 

Days after planting (DAP).  

 

4.4   Effect of staking on the Leaf length(cm) of Cucumber  

The mean Leaf a length of Cucumber ranged from (2.97 – 3.23 cm) at 14DAP, (6.53 – 

8.00 cm) at 21DAP, (7.31 – 10.18 cm) at 28DAP, and (10.57 – 11.30 cm) at 35DAP 

(Table 4.4).There was no significant(P≥0.05) difference between treatment  at 14DAP – 

35DAP in leaf length. 
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Table 4.4  Effect of staking on the Leaf length of Cucumber 

Leaf length (cm) 

 

Treatment  

14 DAP 21 DAP 28 DAP 35 DAP 

Anchor 2.97 7.45 9.63 11.30 

String 3.23 8.00 10.18 10.97 

Single staking 3.21 7.76 7.31 10.57 

No staking 2.97 6.53 9.32 10.77 

LSD( p=0.05) NS NS NS NS 

CV (%) 18.45 10.40 28.78 6.76 

Days After planting (DAP).  

 

4.5    Effect of staking on the Leaf width (cm)of Cucumber  

The mean Leaf width of Cucumber ranged from (3.67 – 4.02 cm) at 14DAP, (8.22 – 9.75 

cm) at 21DAP, (11.77 – 13.21cm) at 28DAP, and (13.27 – 114.52 cm) at 35DAP (Table 

4.5).There was no significant (P≥0.05) difference between treatment from 14DAP to 

21DAP and 35DAP. However there was a significant (P≤0.05) difference between string 

staking and no staking.Again, there was significant (P≤0.05) difference between single 

staking and no staking at 28DAP in leaf width. 
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Table 4.5   Effect of staking on the Leaf width of Cucumber 

Leaf width (cm) 

Treatment  14 DAP 21 DAP 28 DAP 35 DAP 

Anchor 3.67 8.61 12.47 13.70 

String 4.02 9.75 13.21 14.52 

Single staking 3.95 9.29 12.77 13.27 

No staking 3.77 8.22 11.77 14.33 

LSD (p=0.05) NS  NS 0.93 NS 

CV (%) 17.74 11.63 3.72 6.72 

Days after planting (DAP 

 

4.6  Days to 50% flowering of Cucumber  

There was no significant(P≥0.05) difference between Anchor, String, Single Staking, and 

No Staking in days to 50% flowering of cucumber.As indicated by (table 4.6) string and 

Anchor staking recorded the least mean values (28.00) which was an indication of early 

flowering and hence maturity.   

 

Table 4.6  Days to 50% flowering of Cucumber 

Treatment   Days to 50% flowering 

Anchor 28.00 

String 28.00 

Single staking 29.00 

No staking 29.33 

LSD (p=0.05) NS 

CV (%) 3.03 
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4.7  Effect of staking on the Fruit length (cm) of Cucumber  

From table 4.7 it indicats the effect of staking on fruit length of cucumber. Significant 

differences existed between the treatment means. String treatment recorded the highest 

mean fruit length value of 19.63cm which was significantly(P≤ 0.05) different from the 

least mean value of 17.27cm obtained by No staking. 

 

Table  4.7  Effect of staking on the Fruit length (cm) of Cucumber 

Fruit length (cm) 

Treatment  Fruit length (cm) 

Anchor 18.65 

String 19.63 

Single staking 19.23 

No staking 17.27 

LSD (p=0.05) 0.77 

CV (%) 2.06 

 

4.8   Effect of staking on the fruit diameter(cm) of Cucumber 

The results presented in Table 4.8  indicat the effect of staking on fruit diameter of 

cucumber. As shown on Table 4.8, no significant differences existed between the 

treatment means. Although, String treatment recorded the highest mean diameter value 

of 33.71 which was not significantly (p ≥0.05) different from the least mean value of 16. 

30 recorded by single staking. 

 

 

Table 4.8   Effect of staking on the fruit diameter(cm) of Cucumber 
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Fruit diameter (cm) 

Treatment    Fruit diameter (cm) 

Anchor 16.80 

String 17.22 

Single staking 16.30 

No staking 33.71 

LSD (p=0.05) NS 

CV (%) 10.55 

 

4.9  Effect of staking on the number of fruits per plot. 

The results presented in Table 4.9  indicats the effect of staking on number of fruits per 

plot of cucumber. There was a significant (p≤ 0.05) difference between the treatment 

means. The highest number of fruits per plot of  8.17 was recorded by String which was 

significantly (p≤ 0.05) different from the least mean value of (7.25) recorded by No 

staking. 

 

 

 

 

 

 

 

Table 4.9  Effect of staking on  number of fruits per plot. 
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Number of fruits per plot 

Treatment  Number of fruits per plot 

Anchor 7.75 

String 8.17 

Single staking 7.83 

No staking 7.25 

LSD (p=0.05)  0.88 

CV (%) 5.72 

 

4.9  Effect of staking on  Fruit weight (kg) per plot of Cucumber  

As presented in Table 4.9 it indicats the effect of staking on fruit weight per plot of 

cumber. No significant (p≥0.05) difference existed between the treatment means. 

Although string staking recorded the highest mean fruit weight value of (2.91)  with No 

staking recording the least mean fruit weight value of (2.15). 

Table 4.9  Effect of staking on Fruit weight (kg) per plot of Cucumber 

Fruit weight (kg) 

Treatment  Fruit weight (kg) 

Anchor 2.90 

String 2.91 

Single staking 2.73 

No staking 2.15 

LSD (p=0.05) NS  

CV (%) 22.67 
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CHAPTER FIVE 

5.0 DISCUSSION 

5.1 Effect of staking on the vegetative growth of cucumber 

The results  showed that staking (Anchor, String, and Single staking) had an effect on the 

vegetative growth of cucumber, although most of the parameters measured for vegetative 

growth were no significant at P≥0.05. The day to 50% flowering, leaf length, leaf width, 

a number of leaves, plant height, and stem diameter were higher in the staked parameters 

(Anchor, String, and Single staking) than the no-staked (Control) treatment. The overall 

performance of the vegetative growth of cucumber was recorded by String staking. This 

may suggest that the leaves on the staked plants were all exposed to greater light 

interception leading to a higher accumulation of photosynthesis for vegetative growth. 

Musa et al (2021) reported that staking cucumber increased the fruit yield because of 

better light interception. The no-staked (control) treatment consistently produced lower 

values in all the vegetative parameters evaluated  

5.2  Effect of staking on the yield of cucumber 

The yield and yield component parameters assessed were found to be higher on the 

staked (Anchor, String, and Single staking) plants than the vines on the ground (Control). 

However, the overall performance of staking on yield component was recorded by String 

staking.Again it was observe that among the yield component parameters assessed (fruit 

length and number of fruits per plant) there was a significant (p≤0.05) difference 

between string staking and no-staking. This agreeds with the findings of Abidemi (2021) 

who observed that the yield and yield compont of staked cucumber was higher than the 

no-stake treatment. Musa et al. (2021) reported that staked cucumber gave an average 

marketable yield of 25 tons/acre as against 16.4 tons/acre of the non-staked cucumber. 
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Hamayoum et al. (2018) reported that staked cucumber produced fruits that double the 

quantity of the ones on the ground. Jaffe (2021) reported that staking brings about an 

increase in color quality, fruit length. 
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CHAPTER SIX 

6.0 CONCLUSION AND RECOMMENDATION 

6.1 Conclusion 

The result showed that staking treatment had an effect on the vegetative growth and yield 

of cucumber. The non-staked treatment consistently gave the least values in all the 

vegetative and yield parameters measured except in the fruit weight per plot. The 

findings also indicate that, although staked cucumber performed better than the non-

staked cucumber, however, among the three staking methods (Anchor, Spring, and 

Single staking), Spring staking performed best on both vegetative and yield and yield 

component of cucumber followed by Single staking and Anchor staking recording low 

on both vegetative and yield performance of cucumber. The result, therefore, suggests 

that the vegetable farmers who have the intention of producing high-quality cucumber 

fruit with higher yield may go in for String staking. 

6.2 Recommendation 

Base on the results the two recommendation are made: 

 That cucumber farmers should practice staking (String,Anchor,and single) 

staking since it produced the highest results(both vegetative and yield). 

 It also recommended that similar study should be conducted under different 

environment to confirm this finding. 

 

  

University of Education,Winneba http://ir.uew.edu.gh



 35 

REFERENCE 

Abbey, B. N.   (2017).   Nutritional value of cucumber cultivated in three selected states 

of Nigeria.Researchgate.Net. June 4, 2022, 

frohttps://www.researchgate.net/profile/Nwachoko-

Confidence/publication/320326874 

Abidemi, A. (2021). Effects of plant mulch, Npk  fertilizer and staking on soil properties, 

growth and yield of cucumber (Cucumis Sativus L.). 

Http://196.220.128.81:8080/Xmlui/Handle/123456789/5296 

Acquaah, G. (2008). Horticulture: principles and practices. 

https://www.cabdirect.org/cabdirect/abstract/20093195947 

AgriScience, L. O.-I. J. (2011). Effects of different types of staking and their cost 

effectiveness on the growth, yield and yield components of cucumber 

(Cucumis sativa L.). Cabdirect.Org.November 16, 2021, from 

https://www.cabdirect.org/cabdirect/abstract/20123239787 

Amati, A. (2018). Effect of Lead Contaminated Soils on Lycopene and Mineral Contents 

of Tomatoes (Solanum lycopersicum). 

https://search.proquest.com/openview/105d02a834a3e7b8fb186e9d98d20

97f/1?pq-origsite=gscholar&cbl=18750 

Ando, K., Fujiya, M., Nomura, Y.,& Inaba, Y, Y. S.(2019),  The incidence and risk 

factors of venous thromboembolism in patients with inflammatory bowel 

disease: a prospective multicenter cohort study. Karger.Com.  December 

18, 2021, from https://www.karger.com/Article/Abstract/495289 

Anonymous,(2012).The Book of Garden Management. 

https://books.google.com/books?hl=en&lr=&id=DX0aTc81BW0C&oi=fn

University of Education,Winneba http://ir.uew.edu.gh



 36 

d&pg=PR1&dq=vegetable+garden+Anonymous&ots=eZEqD7-

IH5&sig=-VznVy7Mp1sTreuvWRZ_tOz6gR0 

Adoma, P., & Maalekuu, B. K. (2013). The Influence of Some Postharvest Treatments on 

Staked and Non-Staked Cucumber Fruit Quality during Storage at 

Ambient Room Temperature. In VI International Conference on 

Managing Quality in Chains 1091 (pp. 133-140). 

Aniekwe, N. L., & Nwite, P. O. (2013). Influence of transparent and black plastic 

mulches and staking on the environment, growth, and yield of cucumber 

(Cucumis sativus l.) in Abakaliki, Southeastern Nigeria. International 

Journal of Science and Research, 9(2), 2319-7064 

.Albert, B., Quillec, S. Le,&  Lesourd, D. D. L. S. (2015). Finding optimal temperatures 

to maximize leaf photosynthesis in a tomato or cucumber crop in heated 

glasshouse. Actahort.Org.June 4, 2022, from 

https://www.actahort.org/books/1170/1170_38.htm 

Bellamkonda, M., Shailaja, K., & Naik, V. R. (2020). Evaluating Performance of Ridge 

Gourd (Luffa Acutangula Roxb.) Cultivation in Pandal System in 

Nalgonda District of Telangana. Journal homepage: http://www. ijma. 

com, 9(3), 2020 

Diab, Y. A. A., Magdi, ;, Mousa, A. A., & Abbas, H. S. (2016). Greenhouse-grown 

Cucumber as an Alternative to Field Production and its Economic 

Feasibility in Aswan Governorate, Egypt. Assiut J. Agric. Sci, 47, 122–

135. June 4, 2022, from http://www.aun.edu.eg/faculty_agriculture/arabi 

Eifediyi, E.,& Remison, S.,  H. (2017). Performance of watermelon (Citrullus lanatus L.) 

in response to organic and NPK fertilizers. Academia.Edu.  November 13, 

University of Education,Winneba http://ir.uew.edu.gh



 37 

2021, from 

https://www.academia.edu/download/53246440/Published_paper_on_wat

ermelon.pdf 

Farooq, M., Rehman, A., Wahid, A., & Siddique, K. H. M. (2016). Photosynthesis under 

heat stress. Handbook of Photosynthesis, Third Edition, June, 697–701. 

https://doi.org/10.1201/9781315372136-38 

Gonzalez-Camejo, J., Viruela, A.&, Ruano, M., R. B.-A.,  (2019). Effect of  light 

intensity, light duration and photoperiods in the performance of an 

outdoor photobioreactor for urban wastewater treatment. Elsevier. 

November 20, 2021, from 

https://www.sciencedirect.com/science/article/pii/S2211926418310804 

Guan, W., Maynard, E., Aly, B., & Zakes, J., D. E.-,  (2019). Parthenocarpic cucumber 

cultivar evaluation in high-tunnel production. Journals.Ashs.Org. 

November 13, 2021, from 

https://journals.ashs.org/horttech/view/journals/horttech/29/5/article-p63 

Hamayoun, H., Darwiash, M., & Tajzadh, A. (2018.). Response of growth and yield of 

cucumber (Cucumis sativus L.) to staking and plant spacing under 

protected culture. Cabdirect.Org.  June 20, 2022, from 

https://www.cabdirect.org/cabdirect/abstract/20219901244 

Hikosaka, N. S.-T. H., (2015). of exogenous plant growth regulators on yield, fruit 

growth, and concentration of endogenous hormones in gynoecious 

parthenocarpic cucumber (Cucumis Sativus L.). Jstage.Jst.Go.Jp 

November 13, 2021, from 

https://www.jstage.jst.go.jp/article/hortj/advpub/0/advpub_MI-

University of Education,Winneba http://ir.uew.edu.gh



 38 

051/_article/-char/ja/ 

Hoppenbrouwers, T., Sandarupa, S.,& Wacana, A. D (2017). From the womb to the tree: 

Child rearing practices and beliefs among the Toraja of Sulawesi. 

Auroradonzelli.Com, 18(3), 658–691. 

https://doi.org/10.17510/wacana.v18i3.632 

Jansen, R, D. R. (2013). Nutrients from fruit and vegetable consumption reduce the risk 

of pancreatic cancer. Springer. December 18, 2021, from 

https://link.springer.com/content/pdf/10.1007/s12029-012-9441-y.pdf 

Jaffe, A. M. (2021). Energy’s Digital Future. Columbia University Press. 

Junping, G., Baoping, P., Hui, L.,& Protection, M. R.-P. (2006). Relationship between 

host selectivity of {\sl Liriomyza huidobrensis} on tomatoes and leaf 

trichomes and nutriments. Europepmc.Org. November 20, 2021, from 

https://europepmc.org/article/cba/617586 

Konsens, I., Ofir, M., & Botany, J. K.-A. (2016.). The Effect of Temperature on the 

Production and Abscission of Flowers and Pods in Snap Bean (Phaseolus 

vulgaris L.). Academic.Oup.Com.June 9, 2022, from 

https://academic.oup.com/aob/article-abstract/67/5/391/182677 

Kaulfürst-Soboll, H., Mertens-Beer, M., Brehler, R., Albert, M., & von Schaewen, A. 

(2021). Complex N-Glycans Are Important for Normal Fruit Ripening 

and Seed     Development in Tomato. Frontiers in Plant Science, 12. 

https://doi.org/10.3389/FPLS.2021.635962/PDF 

Kingsley, E.,&Global, E. C.-J. (2015). Waste Utilization For Sustainable Agricultural 

Practices In Delta State, Nigeria. Archives.Biciconference.Co.In. 

December 18, 2021, from 

University of Education,Winneba http://ir.uew.edu.gh



 39 

https://archives.biciconference.co.in/index.php/JOGAE/article/view/304 

Kiragu, P. (2020). Integrated Application Of Naphthalene Acetic Acid, Staking And 

Mineral Nutrient On Growth, Yield, And Seed Quality Of Climbing. 

http://repository.chuka.ac.ke/handle/chuka/7898 

Kousik, C. S., Levi, A., Wehner, T. C., & Maynard, D. N. (2015). Cucurbitaceae (Vine 

Crops). ELS, 1–8. 

https://doi.org/10.1002/9780470015902.A0003723.PUB2 

McEwen, J. (2016). Investigations into the breeding of tomatoes for resistance to 

Cladosporium fulvum (Cooke). 

http://uwispace.sta.uwi.edu/dspace/bitstream/handle/2139/42759/JMcEwe

n_AB.pdf?sequence=3 

Musa, U. T., Yusuf, M., & Roseline, J. E. (2021). Effect of Sheep Dropping Manure 

Application Rate and Methods of Propagation on the Growth and Yield 

Component of Cucumber (Cucumis Sativum) in Anyigba, Kogi State, 

Nigeria. American Journal of Agricultural Science, Engineering and 

Technology, 5(2), 215-22 

.Naamwintome, B. (2013). Youth in agriculture: Prospects and challenges in the Sissala 

area of Ghana. Netjournals.Org. June 3, 2022, from 

http://www.netjournals.org/z_NJAS_13_023.html 

Nyadzi, E., Werners, S. E., Biesbroek, R., & Ludwig, F. (2020). Techniques and skills of 

indigenous weather and seasonal climate forecast Ghana. Taylor & 

Francis, 13(6), 551–562. https://doi.org/10.1080/17565529.2020.1831429 

Nweke 2013 effect of staking plant spacing" November 20, 2021 from 

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&as_ylo= 

University of Education,Winneba http://ir.uew.edu.gh



 40 

Rai, N., & Yadav, D. (2005). Advances in vegetable production. 

https://www.cabdirect.org/cabdirect/abstract/20066710090 

Rowell, B. M. S. (2016). Simplified water requirement calculators for fruits and 

vegetables. Journals.Ashs.Org. December 18, 2021, from 

https://journals.ashs.org/horttech/view/journals/horttech/26/4/article-p530 

Ramírez-Pérez, L.(2018). Dynamic modeling of cucumber crop growth and uptake of N, 

P and K under greenhouse conditions. Elsevier. June 4, 2022, from 

https://www.sciencedirect.com/science/article/pii/S0304423818301523 

Ranjan, P., Pandey, A., & Munshi, A., R. B.-G. R. , (2019). Orange-fleshed cucumber 

(Cucumis sativus var. sativus L.) germplasm from North-East India: agro-

morphological, biochemical and evolutionary studies. Springer. June 4, 

2022, from https://link.springer.com/article/10.1007/s10722-019-00778-6 

Sloothaak, D. A. M., Van Den Berg, M. W., Dijkgraaf, M. G. W., Fockens, P., Tanis, P. 

J., Van Hooft, J. E., & Bemelman, W. A. (2013). Vegetables to combat 

the hidden hunger in Africa. Scholarlypublications …. 

https://doi.org/10.1002/bjs.9645 

Sroyraya, M., Hanna, P. J., Siangcham, T., Tinikul, R., Jattujan, P., Poomtong, T., & 

Sobhon, P. (2017). Nutritional components of the sea cucumber 

Holothuria scabra. Ffhdj.Com, 7(3), 168–181. 

http://www.ffhdj.com/index.php/ffhd/article/view/303 

Status, A. S.-A.(2019). Genetic variation and evolutionary aspects of diet. 

Taylorfrancis.Com. December 18, 2021, from 

https://www.taylorfrancis.com/chapters/edit/10.1201/9780367811099-

4/genetic-variation-evolutionary-aspects-diet-artemis-simopoulos 

University of Education,Winneba http://ir.uew.edu.gh



 41 

Särkkä, L., & Jokinen, K., … C. O.-A. (2017). Effects of HPS and LED lighting on 

cucumber leaf photosynthesis, light quality penetration and temperature in 

the canopy, plant morphology and yield. Journal.Fi, 26, 102–110. 

https://journal.fi/afs/article/view/60293 

Sozialforschung, P. S.. (2015), Fabricating unity: The FAO-UNESCO soil map of the 

world. JSTOR, 40(2), 174–201. 

https://doi.org/10.12759/hsr.40.2015.2.174-201 

Unlu, H. O., Unlu, H., Karakurt, Y., & Padem, H. (2016). Changes in fruit yield and 

quality in response to foliar and soil humic acid application in cucumber. 

Academicjournals.Org, 6(13), 2800–2803. 

https://doi.org/10.5897/SRE11.30 

Zhang, G., Babadoost, M., De Young, A., Johnson, E. T., & Schisler, D. A. (2018). 

Evaluation of selected fungicide application regimes and biotic agents for 

the management of basil downy mildew. HortTechnology, 28(6), 822–

829. https://doi.org/10.21273/HORTTECH04076-18 

Zhou, X.,& Liu, J. F. W.-P.(2017). Soil microbial communities in cucumber 

monoculture and rotation systems and their feedback effects on cucumber 

seedling growth. Springer.  February 24, 2022, from 

https://link.springer.com/article/10.1007/s11104-017-3181-5 

Zhang, J., Yang, J., Zhang, L., Luo, J., & Zhao, H., (2020). A new SNP genotyping 

technology Target SNP-seq and its application in genetic analysis of 

cucumber varieties. Nature.Com. June 20, 2022, from 

https://www.nature.com/articles/s41598-020-62518-6 

University of Education,Winneba http://ir.uew.edu.gh



 42 

 

 

 

 

University of Education,Winneba http://ir.uew.edu.gh




