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ABSTRACT 

The present work was conducted during 2013 and 2014 to study the genetic stability of four cucumber cultivars under effects of 

three different atmospheric locations with regard growth, yield component and yield traits. The experiments were carried out 

at three atmospheric locations of Western Region of Saudi Arabia, at open field of Jeddah and open field and greenhouse at 

Hada Al-Sham (140km eastern Jeddah). .  The experiments were position out in Randomized Complete Block Design (RCBD) 

using 4 replications. The results showed dominant weather of the greenhouse enhanced heights and stem fresh and dry mass of 

local cultivar ‘F1 106’, roots fresh and dry mass of ‘Beta Alfa’, delayed flowering and increased leaves contents of Chll a and b 

of all tested cultivars. Enhanced no. of branches/plant of cv. ‘Medina’ and exceeded no. of male flowers of cvs. ‘Madina’ and 

‘Bet Alfa’ were observed under open field conditions of Hada Al-Sham. The dominant weather of open field at Jeddah 

enhanced early flowering of all tested cultivars, increased ratio of female: male flowers for ‘Beta Alfa’ and ‘Medina’, enhanced 

leaves and roots fresh and dry mass of cv ‘ Medina’ no. of fruits/plant of ‘F1 106’, and increased weight of fruits/plant (kg) and 

total yield (ton/ha) of cvs. ‘F1 106’, ‘Medina’ and ‘Beta Alfa’. The tested cucumber cultivars were not consistently responded 

under the dominant atmosphere of the three different experimental sites, and its growth and yield were highly affected by the  

dominant weather of the experimental locations. Extensive work still required to study the effects of weather change on crops 

genome stability particularly cucumber. 

KEY WORDS  
Cucumber, atmosphere, genome stability, growth, yield component. 

 

INTRODUCTION 

 

 Cucumber (Cucumis sativus L.) is one of the monocecious, annual vegetables, belongs to the family 

cucurbitaceae, which comprising more than 70 genera and 750 species [1], [2]. According to the National 

Nutrient Data Base, (2014) each 100g of the fresh fruits of cucumber contain 3% carbohydrate, 1% protein, 

0.5% total fat and 1% dietary. Cucumber can grow under wide range of environments and ranks fourth in the list 

http://creativecommons.org/licenses/by/4.0/
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of economic vegetables in Asia after tomato, cabbage and onion [3].  Cucumber is a monocecious crop that 

produces male and female flowers on same individual plant. Sex expression in cucumber (male: female flowers) 

highly controls yield and fruit quality of cucumber cultivars. The number of males to female flowers per plant 

(sex ratio) is highly influenced by different environmental agents as photoperiod, temperature and plant 

hormones [4], [5]. Environmental factors such as temperature, light regimes, moisture and higher atmospheric 

CO2 concentrations highly affected plant systems and crop yields [6], [7]. These factors may act either 

synergistically or destructively with different agents in estimating plants growth and the crops [8], [9]. For 

instance, high temperature lead to increase respiration averages, decrease times of seed formation and as a 

result, down biomass production. Furthermore, increase temperatures result in a shorter grain filling period, size 

that is less and lighter grains and, consequently, depress crop yields and probably decrease grain quality (i.e. 

lower protein levels) [10], [11].An atmosphere with increased from CO2 concentration would outcome in 

increase net photosynthetic average and may also less transpiration (i.e. water loss) as plants decrease their 

stomata apertures [12], [7]. The variation in crop yields is specified by the equilibrium among these negative 

and positive direct influences on plant growth and being developed, and by vicarious influences such as 

alterations in the happening and distribution of pests and pathogens, making greater rates of soil erosion and 

degradation, and excesses ozone levels may be due to high  temperatures [13], [14] . Climate change has 

considered as the most important environmental issue worldwide and there is an urgent need to evaluate its 

impact on agriculture. The influences of climate variation on agricultural yields vary by area and by crop. All 

assessments are derived from biophysical simulation patterns. Additionally, these studies do not concerned 

indifferent of climate and excessive events or vicarious influences on agriculture (availability of water supplies, 

sea level high, pests and pathogens, averages of soil retrogression and variations in ozone levels) [15], [16] . 

Recent research were focused on the influences of climate variation on plant transcriptome, proteome and 

metabolism using module plants such as Arabidopsis (Arabidopsis thaliana) [17], [18], [19], [20], [21]. Few 

studies were studied the effects of climate changes on economical important crops including potato [22]; lettuce 

[23] ; cabbage [24].  However, these investigations mostly do not description for variations in genome (gene 

action, gene regulation, gene relationships, signal transduction, etc.) of economical important crops (e.g. wheat, 

tomato, maize, pepper etc.). There is limited information about the effects of climate changes on crops genome 

stability, and genes expressions and interactions. The present work aimed to study the responses of four 

cucumber varieties of distinct genetic background to dominant atmosphere of three different locations at western 

regions of Saudi Arabia.  

MATERIALS AND METHODS 

 

Experimental Sites 

The experiments were conducted at three different experimental sites of different atmospheres at 

western regions of Saudi Arabia: a) the open field of the research nursery at King Abdulaziz University (KAU), 

Jeddah, Saudi Arabia, b) the open field of the Agricultural Research Station of King Abdulaziz University at 

Hada Al-Sham, Jamoum, Saudi Arabia. This experimental site is located at 140 km North East Jeddah (21° 48′ 

3′′ N, 39° 43′ 25′′ E), and the low light intensity greenhouse at of the Agricultural Research Station of King 

Abdulaziz University at Hada Al-Sham, Jamoum, Saudi Arabia. This greenhouse was covered by a 50-58% 

light Transmittance fiberglass type and installed with light system and air flow fans system. Also, the 

greenhouse wasprovided by environmental sensors with display meters and data loggers (LI-COR, 4647 

Superior Street Lincoln, Nebraska USA).  

 

Plant Materials 

Seeds of four cucumber cultivars commercially cultivating in western region of Saudi Arabia were 

used. These cultivars were: a) ‘Beta-Alfa’ (Quartz F1; Modesto Seed Co., Inc., 577259 California, USA), b) 

‘Babylon’ (hybrid; Seminis Vegetable Seeds Inc., 2700 Camino del Sol Oxnard, CA 93030), c) ‘Madinah’ (F1 

hybrid; Modesto Seed Co., Inc., 577259 California, USA) and ‘F1106’ (hybrid; Seed Tech, Bin Bakr Agro 

industrial Co., Taif, KSA).  
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Soil analysis of Experimental Sites 

 Four soil samples of each crop experiment was collected and analyzed at soil science Lab., Department 

of Arid Land Agriculture, Faculty of Meteorology, Environment and Arid land Agriculture, King Abdulaziz 

University. Soil physical and chemical proprieties were analyzed according [25] . Total phosphorous (P) and 

potassium (K) was measured using the extraction digestion method described by [26] . Soil content of P was 

determined using Spectrophotometer at light wave of 640 nm. Soil content of K was determined using VARIAN 

(ICP Optical Emission Spectrometer). The soil physical and chemical proprieties of the experimental sites are 

presented in Table (1). 

 

Meteorological Data at open field experimental sites 

 The Metrological data were collected from:  a) Jeddah Air Port Meteorological Station 

(http://www.wunderground.com/history/airport/OEJN/2013/6/26/WeeklyHistory.html?), and b) Meteorological 

Station of Centre of Excellency for climatic change, King Abdulaziz University 

(http://ceccr.kau.edu.sa/Default.aspx?Site_ID=902&Lng=EN). 

 

Table ‘1’: Soil physical and chemical proprieties of the used experimental sites at western Regions of Saudi 

Arabia. 

 

Meteorological Data at the greenhouse 

 The greenhouse was provided by complete environmental sensors sets with display meters and data 

loggers (LI-COR, 4647 Superior Street Lincoln, Nebraska USA). The sensors were light meter sensor (Lux), 

UV sensor, Temperature Sensor and Humidity Sensor. These sensors were connected to five channels and three 

through external sealed BNC connectors LI1400 data logger. Light intensity was measured using Lux meter 

(Lux Meter SO 200K, PCE Instruments UK Ltd., 1 London Road, Southampton, SO15 2AE., UK) three times 

per day, at sunshine (7:00 am), at middle of the day (1:00pm) and at after noon (4:00 pm). The meteorological 

data of all experimental sites were presented in Fig. (1 A-H). 

 

Open field at Jeddah  

 

 

pH EC 

(ds/m) 

Sandy Loam Soil particle size 

(%) 

Organic matter 

(%) 

Organic carbon 

(%) 

Available macro nutrients 

(%) Sand Silt Clay N P K 

7.7

2 

1.21 82.76 15.62 1.62 0.388 0.472 0.341 0.068 0.801 

Total elements (mg/kg) 

Cr Pb Ni Cd Mn Fe Ca 

(%) 

Mg (%) Cu Zn Na 

(%) 
0.1

6 

5.01 0.40 0.12 148.21 244.34 1.41 1.51 4.67 36.45 0.16 

Open field at Hada Al-Sham  

pH EC 

(ds/m) 

Sandy Loam Soil particle size 

(%) 

Organic matter 

(%) 

Organic carbon 

(%) 

Available macro nutrients 

(%) Sand Silt Clay N P K 

7.8

3 

1.79 84.21 14.05 1.74 0.453 0.500 0.215 0.070 0.781 

Total elements (mg/kg) 

Cr Pb Ni Cd Mn Fe Ca 

(%) 

Mg(%) Cu Zn Na (%) 

0.1

1 

4.21 0.52 0.60 144.44 293.46 1.93 1.15 4.73 32.33 0.14 

Greenhouse at Hada Al-Sham  

pH EC 

(ds/m) 

Sandy Loam Soil particle size 

(%) 

Organic matter 

(%) 

Organic carbon 

(%) 

Available macro nutrients 

(%) Sand Silt Clay N P K 

7.8

0 

2.02 78.50 19.11 2.39 0.281 0.352 0.136 0.101 1.062 

Total elements (mg/kg) 

Cr Pb Ni Cd M

n 

Fe Ca 

(%) 

Mg(%) Cu Zn Na (%) 

0.0

0 

3.98 0.34 0.60 128.44 223.46 1.12 1.02 3.93 22.65 0.23 

http://www.wunderground.com/history/airport/OEJN/2013/6/26/WeeklyHistory.html
http://ceccr.kau.edu.sa/Default.aspx?Site_ID=902&Lng=EN
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Preparation of Experimental Sites 

 The experimental sites of Jeddah, Hada Al-sham and the greenhouse were prepared as recommended 

for cucumber planting. The soil was tilled using moldboard plow at a depth of 20-30 cm, harrowed with disk 

harrow and divided into plots at 2x3m. One week before sowing, farm manure was added to the soil as a source 

for nitrogen at level of 15 ton/ha as recommended [27] . Drip irrigation system was used as a source for plant 

water requirements in all experimental sites. The experimental sites were leveled then the dripper lines were 

composite at row spacing 100 cm apart among two adjacent dripper lines. The space among drippers was 60 cm. 

The kind of the dripper line is RAIN BIRD LD- 06- 12-1000 Landscape drip 0.9 G/h @18". The downstream 

end of each dripper line was linked to a manifold for suitable flushing. Inlet pressure on each tape was about 1.5 

bars. The system utilize 125 micron disk filter.The water source was from two containers usually full of water 

through major irrigation network combined in the location. The watering of the seedlings was automatically 

control by PSM timer. The timer was programmed to supply irrigation water for a period of 5 minutes twice a 

day started at 7:00 am and 6:00 pm for a period of 10 days.Then, the watering time was prolonged progressively 

straight the growing season to cover the required quantity of water. The plants were fertigated by the 

recommended dose of 20:20:20 and 10:10:40 N-P-K combined fertilizer, which divided into 6 equal doses and 

injected with irrigation water. The other culture practices required for cucumber cultivation were used as 

recommended (Mousa and Fouad, 2009).  

 

Fig (1): Metrological data recorded from Hada Al-ShamMeteorology station, Jeddah Air Port Meteorological 

Station and Environmental sensors during the time of experiment in the cropping seasons 2013 and 2014: A) 
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Mini. temperature 2013, B) Mini temperature 2014, C) Max. temperature 2013, D) max. temperature 2014, E) 

mini. humidity 2013, F) mini. Humidity 2014, G) max. humidity 2013, and H) max humidity 2014.  

Measurements    

 The following parameters were measured at end of season: Plant height (cm), no. of leaves/plant, fresh 

and dry weight for plant Roots, leaves and shoots, accumulations of N, P and K in plants shoots, leaves and 

roots, and total yield (ton/ha). The following parameters were measured during the season: no. of male and 

female flowers, no. of fruits/plant and weight of fruits/plant (g). The following parameters were measured at 

flowering stage: days to flowering and Chlorophyll a and b.   

 

Data analysis 

 The results were objected to separate and collected analysis of different according to Gomez and Gomez 

(1984). Obtained data were analyzed utilize the statistical package software SAS (SAS Institute Inc.,2000, Cary, 

NC., USA).Comparisons among averages were made by F-test and the least significant variations (LSD) at P = 

5% [28] . 

RESULTS AND DISCUSSION 

 

Soil analysis  

The results revealed that the greenhouse soil attained higher concentration with regard EC (2.02 ds/m), 

silt (19.11%), clay (2.39%), P (0.101 %), K (1.062 %) and Na (0.23%) as compared with open fields soils at 

Hada Al-Sham and Jeddah (Table 1). Higher elemental concentrations were observed for soils of the open field 

at Hada Al-Sham including higher Zn (36.45 mg/kg), Cu (4.67 mg/kg), Mg (1.51%), Ca (1.41 %), Fe (244.14 

mg/kg), Mn (148.21 mg/kg), Cd (0.12 mg/kg), pb (5.01 mg/kg) and Cr (0.16 mg/kg). High Ph (7.83), sand 

(84.21 %), organic matter (0.453 %), organic carbon (0.500 %) and Ni (0.52 mg/kg) were recorded for soil 

samples of open field at Jeddah (Table 1).  

 

Meteorological data 

The highest min and max  temperature were observed for the open field at Hada Al-Sham in 2013 and 

2014, while open field at Jeddah recorded the least min. and max  temperature during the season in 2013 and 

2014 (Fig 2 A-H). The greenhouse revealed the highest min. and max humidity, followed by open field at 

Jeddah, while open field at Hada Al-Sham showed the least min. and max. Humidity in both seasons. Regarding 

photo period the results revealed that highest max. and min. day length was recorded for open field at Hada Al-

Sham, followed by open field at Jeddah, while the shortest day length was recorded for the greenhouse 

experimental site (Fig 3 A&B). 
 

Plant height (cm) and no. of leaves at end of season 

The dominant atmosphere at the three different experimental locations was significantly affected 

heights and no. of leaves of tested cucumber cultivars. Tallest plants were observed for the local cultivar ‘F1 

106’ (338.80cm) and under greenhouse conditions, followed by ‘Medina’ with 315.80 cm and under greenhouse 

condition, while the shortest plants were observed for cultivars ‘Medinah’ (126.00 cm) and ‘Beta Alfa’ (126.40 

cm) under conditions of open field at Hada Al-Sham (Fig 4 A) .Regarding no. of leaves/plant, the results 

revealed that the dominant weather at open field of Jeddah enhanced significantly no. of leaves/plant of the 

cultivars ‘Medina’ (134.40), followed by ‘Babylon’ with 111.30 leaves/plant  under open field of Jeddah (Fig 4 

B). The dominant weather of the greenhouse significantly decreased no. of leaves/plant of the cultivars ‘Beta 

Alfa’ (30.80) and ‘Babylon (35.80).  The cucumber cv. ‘F1 106’ showed high genetic stable under the 

environments of the three tested locations with 52.80, 46.80 and 59.60 leaves/plant at open field of Jeddah, 

greenhouse and open field at Hada Al-Sham, respectively (Fig 4 B). The plant genetics and environmental 

conditions largely effect growth, productivity and quality of vegetable crops. [29] screened ten vegetables 

tomato, eggplant, chili, cucumber, cluster bean, radish, amaranths, coriander and capsicum under shade net 

house (33% shade) and open field. They found that the lower temperature inside the shade net house resulting 

significant  increase in plant growth traits i.e. plant height, number of branches as well as intermodal distance as 

compared to the open field condition. Higher temperatures were reported to have more adverse influence on net 

photosynthesis than lower temperatures resulting in particular decrease in photosynthetic production [30], [31], 

[32] .Increased number of leaves/plant were observed by [32]  on vegetables grown under poly house and [33] 
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and [34]  in sweet pepper under shade net house.  [32] observed increases in numbers of branches per plant 

under poly house, in tomato, eggplant and chilies. Our results were in contrary with that observed by [29]. They 

reported that numbers of leaves per plant was   highest   under    shade net    house    in    all vegetables during 

summer and winter seasons. Also, [35] observed increased number of leaves of sweet pepper and eggplant under 

olyethylene houses. 

 
Fig (2): The period of sun shine per day at the three tested atmospheric locations at calculated by department of 

Metrology at King Abdulaziz University: A) sun shine time during the day at the three atmospheric locations in 

2013, and B) sun shine time during the day at the three atmospheric locations in 2014. 

 

Chlorophylls a and b 

Chlorophyll contents affected significantly by dominant weather at experimental sites, genetic background 

of tested cucumber cultivars and their interaction. The greenhouse conditions increased significantly the leaves 

contents of Chl a and b of tested cucumber cultivars. The results revealed that the cucumber cultivar ‘Beta Alfa’ 

was accumulated highest contents of Chl a in their leaves under dominant atmospheric conditions of the 

greenhouse (2.52 mg/g), while ‘Babylon’ and ‘Medina’ leaves attained the least contents of Chl a with 0.23 and 

0.22 mg/g, respectively (Fig 3 C). As shown in Figure (3 D), the cultivars ‘Mediah’, ‘F1 106’ and ‘Beta Alfa’ 

produced the highest Chl b contents in their leaves with 0.26, 0.25 and 0.25 mg/g, respectively, whereas, the 

cultivars Beta Alfa’ and Babylon’ with 0.12 for each recorded the least Chl b contents. The cucumber grown 

under the greenhouse conditions received moderate temperature, high relative humidity and moderate light 

intensity during the growing season (Fig 1 A-D and Fig 2 A&B). These conditions may affect the contents of 

Chla and Chlb in cucumber. Environment has a considerable function in plant growth and being developed. The 

temperature lowering to 4°C to 8°C in the winter and  greater to 40°C to 44°C in the summer at the world 20° 

and 30° latitudes north and south of the equator. Consequently, the growing plants at these areas are exposed to 

both cold and heat stress, which affects Chll biosynthesis [36], [37].  [38] observed that in heat-bleached, Chll 

synthetase activity was slighitely lowered (40%). A shift in the rate of Chl a and Chl b was observed in heat-

bleached Euglena gracilis [39], [40]  found that the maximum quantity of Chll synthesis was observed in control 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC34939/#B7
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seedlings at 48 h of light exposure. Chll synthesis was prevented by 60 and 90% in heat- and chill-stressed 

seedlings, respectively. The preventation of Chll biosynthesis is greater in chill-stress than in heat-stress 

conditions. The lowered synthesis of ALA inhibited of Chll biosynthesis in cucumber by 78% in chill and 70% 

in heat stress conditions. They concluded that temperature-stress-Induced weakness of Chlorophyll biosynthetic 

reactions in cucumber and wheat. 

 

Fig (3): Interaction between weather of three experimental locations and genetics of four cucumber cultivars: A) 

Plant height at end of season, B) No of leaves at end of season, C) Chlorophyll a and D) chlorophyll b. 

Combined means of 2013 and 2014 cropping seasons were used. 
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Fig (4): Interaction between weather of three experimental locations and genetics of four cucumber cultivars: A) 

date to flowering, B) no of female flowers and C) no of male flowers. Combined means of 2013 and 2014 

cropping seasons were used. 

Days to flowering, no. of male and female flowers  

Early flowering was observed for cvs. ‘Babylon’ and ‘Medina’ under atmospheric effects of open field 

at Jeddah with 25.80 and 25.60 days from planting, respectively, delayed flowering was observed under the 

greenhouse conditions for cvs. ‘Beta Alfa’, ‘Medinah’ and ‘Babylon’ with 35.80, 35.40 and 34.80 days from 

planting, respectively (Fig 4A). The response of cucumber cultivars to atmospheric locations with regard 

number of male and female flowers was presented in Figure (4 B&C).  The gynoecious cultivar ‘F1 106’ 

produced the highest female flowers with 21.20, 18.80 and 12.80 under atmosphere of open field at Jeddah, 

greenhouse and open field at Hada Al-Sham, respectively. Among the monoecious tested cultivars ‘Beta Alfa’ 

and ‘Babylon’ produced the highest female: male ratio under weather effects of open field at Jeddah with 5.80: 

10.40 (55.55%) and 5.40:14.20 (37.50), respectively. The dominant atmosphere at the greenhouse revealed the 

least female: male ratio of all tested cultivars especially cv. ‘Beta Alfa’ which produced 1.2 and 10.6 female and 

male flowers (1.132 %). Overall, the dominate weather at open field of Jeddah enhanced formation of female 

flowers of all tested cultivars particularly ‘Beta Alfa’ and ‘Babylon’, the greenhouse weather partially inhibited 

formation of female flowers, and the dominant weather of open field at Hada Al-Sham enhance formation of 

male flowers of all cultivars expect the gynoecious cultivar ‘F1 106’ (Fig 4 B&C). [41] studied the influence of 

temperature on  being formed and abortion of flower buds in gynoecious cucumber plants. They concluded that 

fewer buds were formed at greater compared with low temperature. At all 3 temperatures, some of the buds 

aborted. However, the variations in numbers of buds among temperatures did not cease to be visible. [42] 

studied Effect of various day and night temperature systems on greenhouse cucumber young plant production, 
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flower bud being formed and early yield. They found that the average of being developed was contingent on the 

temperature system. As well as, day temperature (DT) lower than night temperature (NT) inhibited growth and 

being developed of the young plants, except for leaf unfolding rate which depended on the average daily 

temperature (ADT) only. Increasing the average day temperature (ADT) influenced the elongation to a greater 

extent than an equal an increase of day (DT) and night (NT) temperature. They also observed that lower day 

temperature (DT) than night temperature (NT) reduced the number of flower buds to a major extent than an 

excess in positive values. 

Fresh and dry mass of plant leaves, shoots and roots (g) 

Plant fresh mass of the tested cucumber cultivars was significantly affected by the dominant weather of 

the experimental locations. The leaves fresh and dry mass of the cucumber cultivars ‘Medina’ and ‘F1 106’ were 

highly increased under dominant weather of open field at Jeddah and the greenhouse, while fresh and dry mass 

of all cucumber cultivars was significantly reduced under dominant weather of open field at Hada Al-Sham (Fig 

5 A&B). While Enhanced stem fresh and dry mass of cvs. ‘F1 106’ and ‘Medina’ were observed under weather 

conditions of open field at Jeddah and the greenhouse, reduced stem fresh and dry mass were obtained by cvs. 

‘F1 106’ and ‘Beta Alfa’ under open field at Hada Al-Sham (Fig 5 C&D). Under dominant weather of open field 

at Jeddah the local cultivar ‘F1 106’ revealed the highest root fresh mass (25.36 g), whereas the cultivar ‘Beta 

Alfa’ recorded the highest root dry mass (11.27 g). The dominant weather at open field at Hada AL-Sham 

significantly reduced root dry mass of all tested cultivars (5 D&E). The cucumber under the greenhouse 

conditions received moderate temperature, high relative humidity and moderate light intensity during the 

growing season (Fig 1 A-H ). These conditions may increase plant growth parameters i.e. plant height, number 

of leaves and leaf area which of course increase plant biomass [29].  [43] reported that the atmospheric and 

climatic variation can alter plant biomass production and plant community composition. They also reported that, 

little information are available about how climate change-induced variations in biomass production. [44] 

investigated the influences relative moisture on yield, edible biomass, and linear growth average of Sweet 

potato. They found that high RH (85%) greater the number of storage roots per plant and significantly increased 

storage root fresh and dry weight, but produced lower foliage fresh and dry weight than plants grown at 50% 

RH. Edible biomass index and linear growth rate (in grams per square meter per day) were significantly higher 

for plants grown at 85 % than at 50% RH.  

 

No of fruits/plant, weight of fruits/pant and total yield (ton/ha) 

The yield component and yield traits were significantly affected by the genetic background of tested 

cultivars, weather of the experimental sites and their interactions. The cucumber grown under Jeddah climate 

produced the highest number of fruits/plant (19.55), weight of fruits/plant (1910.44 g) and total yield 

(22.21ton/ha). Contrary, the weather of the open field at Hada Al-Sham significantly reduced the number of 

fruits/plant (9.45), weight of fruits/plant (800.49 g) and total yield (9.75 ton/ha) (Fig 6 A-C).  The number and 

weight of cucumber fruits/plant and total yield of fresh fruits (ton/ha) were markedly increased for the cv. F1 

106 as compared with other tested cucumber cultivars.. The cucumber cv. Babylon produced the least number of 

fruits/plant (7.73), weight of fruits/plant (868.84 g) and total yield (9.74 ton/ha).  Regarding interaction between 

cucumber cultivars and atmospheric location, the results revealed that the dominant weather of open field at 

Jeddah  increased markedly the number of fruits/plant (27.40) and weight of fruits/plant (2306.47g) of local 

cultivar ‘F1 106’ and increased total yield of fresh fruits of ’Beta Alfa’ (25.17 ton/ha), ‘Babylon ’( 24.85 ton/ha) 

and  ‘F1 106’ (24.62 ton/ha) without significant differences between cultivars (Fig 6 A-C). The cucumber cv. 

Babylon produced the least number of fruits/plant (5.4 and 5.0), weight of fruits/plant (419.60g) and total yield 

(6.85 ton/ha) under the greenhouse conditions. The cucumber plants grown under Jeddah climate received stable 

moderate day and night temperature, low wind speed, moderate relative humidity, suitable sunshine per/day 

(photoperiod)  and suitable light intensity during the growing season (Fig 1A-H and Fig 2 A&B). These climate 

conditions may be stimulated the genetics of the cucumber tested cultivars and over-expressed to produce high 

growth and yield component and yield.  On the other hand, the dominant climate of the open at Hada Al-Sham 

included  high wind speed, high differences between the minimum and maximum temperatures and humidity 
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with high mean values of monthly temperature, high day length (sunshine/day) and high light intensity 

particularly at the middle of the day (Fig 1A-H and Fig 2 A&B).  These climatic conditions may reduce the 

growth, yield component and yield parameters of the tested cucumber cultivars. It was reported that the 

environment including temperature, air relative humidity and photoperiod and light intensity has significant role 

in plant growth, development and yield [36], [37], [38]). Our results were in line with that observed by [45]. The 

author analyzed the effect of moisture on growth and production of greenhouse fruit vegetable. He illustrated 

that final yield of cucumber was higher at increase moisture. The author concluded that high humidity affected 

yield of cucumber through two ways: a) light interception resulting from the enlargement (through number of 

leaves and leaf expansion) and the decrease of the LAI and b) and the effects on photosynthesis rates. Higher 

temperatures have more adverse influence on net photosynthesis than lower temperatures leading to decreased 

production of photosynthesis above a certain temperature [30] . This might be explaining the low yield 

component and yield of cucumber cultivars under the weather of open field experimental site at Hada Al-Sham. 

[29] and [46] reported that the high reduction of capsicum yield under open field might be due to high 

temperature. It was reported that low humidity especially at night with high day/night temperature inhibited 

polling grain germination and therefore number of fruits/plant and total yield [45]. 

 

Fig (5): Interaction between weather of three experimental locations and genetics of four cucumber cultivars: A) 

Leaves fresh weight(g), B) stem fresh weight (g), C) root fresh weight (g), D) Leaves dry weight (g), E) stem 

dry weight and F)  root dry weight. Combined means of 2013 and 2014 cropping seasons were used. 
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Fig (6): Interaction between weather of three experimental locations and genetics of four cucumber cultivars: A) 

Leaves fresh weight(g), B) stem fresh weight (g), C) root fresh weight (g), D) Leaves dry weight (g), E) stem 

dry weight and F)  root dry weight. Combined means of 2013 and 2014 cropping seasons were used. 

CONCLUSION 

 

 Genome stability of four cucumber cultivars as represented by growth, yield components and yield 

traits, and under effects of three atmospheric locations at Western Regions of Saudi Arabia was investigated. 

The weather of open field of Jeddah enhanced growth, yield components and yield of the cucumber cultivars 

‘Medina’, ‘F1 106’ and ‘Beta Alfa’, whereas the weather of the greenhouse significantly enhanced heights and 

Chll a and b contents of all tested cultivars. Genome instability of all tested cultivars was observed under 

weather of open field at Hada Al-Sham as presented in low growth, yield components and yield. Extensive 

physiological and molecular researches still required to study and understand the mechanisms effects of weather 

change on crops genome stability particularly cucumber. 
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