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I. Abstract 

The study was conducted to investigate the effect of foliar spraying of calcium chloride and fish protein hydrolysate at the 

stage of 4-5 true leaves on the growth and yield of some cucumber hybrids Sayff, Shady, Darina, Super Faris and Ballistic. 

The study included eight factorial treatments that are possible combinations between four levels of calcium chloride (3, 2, 

1, 0%) for the hybrids sayff and shady and the addition of fish protein hydrolysate (0, 2, 4, 6)% for the hybrids Darina, 

Super faris and Ballistic. The results showed that the hybrid Shady was significantly superior with an increase of 11.36% in 

plant height, 6.31% in stem diameter, 24.39% in fresh weight of the plant, 13.48% in dry weight of the plant, 4.29% in 

moisture percentage, 15.24% in average weight of the fruit, 18.16% in vitamin C content of the fruit, and 9.99% in the 

percentage of potassium ions penetrating the fruit. 38.97% in the calcium content of fruits compared to the Sayff variety. 

While the plants of the Sayff variety were superior significantly and by an increase of 12.92% in the early productivity of 

the plastic house compared to the plants of the Shadi variety. The plants are sprayed with calcium chloride.and treated with 

a concentration of 3% were superior significantly in the fresh weight of the plant by an increase of 14.73% in the calcium 

chloride content of the fruits by 292.83% and a significant decrease in the percentage of potassium ions penetrating the 

fruits and a significant increase in the total productivity of the house by 19.98% compared to the comparison treatment. 

Plants treated with 6% fish protein hydrolysate were significantly superior in all of the rated vegetative traits, root and 

flower growth indicators and total yield. The Darina variety also outperformed the rest of the varieties in fruiting traits and 

total yield. 

 Keywords: Cucumber hybrids, calcium chloride, fish protein hydrolysate, plastic houses. 

II. Introduction 

Cucumis sativus L. is one of the important summer vegetable crops in Iraq. It is grown in two seasons, spring and autumn, 

and it can also be grown in a protected environment. The fruits are usually eaten either fresh or pickled. Its fruits contain 

96% water, and every 100 g of fruits contain 0.7 mg of protein, 14 calories, 24 mg of calcium, 20 IU of vitamin A, 0.075 

mg of riboflavin (vitamin B2), and 0.3 mg of niacin (Matloub et al., 1989). 
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The cultivated area of it in Iraq in 2007 reached about 5000 hectares with a production of 480000 tons and a low production 

rate of 8.727 tons/hectare (FAO, 2009). In order to improve plant productivity in the country, some important agricultural 

operations must be applied on correct scientific bases, including chemical fertilization. Among the important major 

elements necessary for the plant is calcium, which has many physiological functions in the growth and development of the 

plant, as it enters into the formation of pectin materials that bind the cell walls and in the formation of the middle plate. The 

role of calcium in reducing spoilage during storage, as fruits containing high concentrations of calcium gain resistance to 

infection by microorganisms that cause spoilage after storage. It also increases the hardness of the fruits because it enters 

into the composition of the cell wall and is an important element in the cohesion of pectin, which increases the hardness of 

the cell wall (Bangerth et al., 1972). Therefore, calcium deficiency below the minimum level leads to cracking of the fruits. 

This is due to the nature of divalent calcium, which increases the strength of the cell walls inside the fruits by forming 

pectins that bind with calcium and increase the resistance of the fruits to internal pressure (Siddiqui and Bangerth, 2004). 

Liang et al. (2008) found that spraying cucumber plants grown in greenhouses with calcium chloride at a concentration of 

15 mmol/L gave the best results in encouraging plant growth by increasing the rate of photosynthesis and improving the 

yield. Due to the lack of previous studies on The effect of spraying with calcium chloride on the growth and growth of 

hybrid cucumber varieties Saif and Shadi grown in plastic houses under desert conditions in Basrah Governorate, this study 

was conducted . 

In In 2015, the area cultivated with this crop in Iraq peaked at 82,160 dunums. The total production was 156,334 tons, at a 

poor rate of 1.902 tons per dunum-1.(Central Statistical Organization, 2016). Cucumber production can be increased by 

expanding the cultivation area or by using high-quality varieties and following advanced agricultural practices. However, it 

is difficult to increase the area due to the negative impact on the cultivation of other vegetables. Therefore, the best way to 

improve cucumber productivity is to select high-yielding genotypes that suit the available agricultural conditions within the 

specified area. (Al-Rawahi et al., 2011) Since the genotypes of Parthenogenetic cucumber do not need pollination and 

fertilization to grow fruits, and they are far more active in the norm cucumber varieties. In addition, their economic worth is 

more because seedless fruits cost higher prices than seed fruits (Thapliyal, 2017). Many rich countries have started the shift 

to organic farming, cut the use of chemical compounds as much as possible. It try to produce plants free of toxins from 

pesticides and chemical fertilizers, resulting in clean and healthy crops (Farhan, 2008). The meat of fish contains minerals 

such as calcium, phosphorus, salt, and magnesium, in addition to rare elements such iodine, iron, copper, and vitamins B, 

A, and D. Many people living in sea and beaches use fish as their main source of food. Several studies show that fish waste 

includes bones, intestines, skin, scales, and fins, indicates about half of the fish's weight and is an important source of 

protein, enzymes, and oil (Bhaskar and Mahendrakar, 2008). Waste is the waste of everything we use and is considered as 

one of the more major pollutants in the environment. The types of waste vary depending on their source. For example, 

slaughterhouse waste increases the growth of flies and pathogenic microbes by offering an ideal environment for their 

growth and disease transmission. The waste is quickly taken up by a kind of microbe known as decomposers.(Balkhandev, 

2020Looking on, defines must be developed that boost crop yields and provide the perfect diet for plants in order to 
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preserve soil biodiversity and prevent environmental pollution, which causes high-quality food production and sustainable 

harvests (Ronga et al, 2015). 

2- The study's objective 

1- Study the effect of spraying calcium chloride on a cucumber hybrid. 

2- Study if irrigation with a hydrolyzed fish protein extract solution changes the growth and yield of three female cucumber 

hybrids. 

3- Production of an organic crop free of chemical pollutants.. 

4-Introducing new hybrids to Iraq to find out the best of them 

5- Reduced fish waste and the unpleasant odors it gives off in the stores. 

3-Review sources 

3-1Effect of Hybrids 

Hybrids play a vital role in enhancing overall productivity due to their high yield, early maturity, excellent quality, and 

disease resistance. Rapid increase in productivity per unit area can be achieved by using high quality seeds, new hybrids, 

and applying modern technologies (Tomar, 2017). Since parthenocarpic cucumber does not require pollination and 

fertilization for fruit production, its production potential is superior to that of conventional cucumber varieties. In addition, 

it has a high economic return, with seedless fruits being of higher value than seeded fruits (Thapliya, 2017). Cucumber 

genotypes have high cross-pollination capacity and wide genetic variation in vegetative growth and fruit characteristics. 

Since it is monoecious in nature, it is ideal for hybrid seed production. Therefore, hybridization in breeding programs is 

considered one of the most effective tools to exploit genetic diversity in cucumber (Hemant and Tiwari 2018). Plant 

breeders have to know methods to generate female seeds in order to fiscally build hybrid cucumber uses in greenhouses. 

Seedless cucumber fruits are of great curiosity for consumers all over the world, as cucumbers in the open field tend to be 

either hard  to the touch, while in greenhouses they have high and desirable characteristics (Kumari et al., 2021). The 

introgression method is one of the methods of plant breeding and improvement in an easy and fast way to obtain good 

genetic structures that can be tested under the conditions of the importing country and the selection of what suits the 

environmental conditions by the specialized scientific research centers (Hassan, 2005). 

3-1-1Effect of hybrids on vegetative growth 

 traits Abdullah et al. (2012) found in a study of three hybrids of cucumber plants grown in plastic houses (Hadeel, Toshka 

and Shabah) that the hybrid Toshka was significantly superior in plant height compared to the rest of the hybrids. Al-

Shammari and Saud (2013) noted when planting three hybrids of cucumber (BF 372, AS1 0001, AS2 001) grown inside 

unheated plastic houses that the hybrid AS1 was significantly superior to the hybrids AS1 and BF in plant height, which 
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reached 3.44. Al-Bayati and Kamel (2014) in a study to evaluate two hybrids of cucumber Dates, Sayff grown under 

unheated plastic houses, where the hybrid Dates was significantly superior in the number of leaves compared to the hybrid 

Sayff, while there was no significant difference in the plant height trait between the two hybrids. Yousefi (2016) observed a 

study to evaluate three cucumber hybrids: Saturn, 195, and 29. The results revealed that the 195 hybrid was significantly 

superior in plant height and stem diameter compared to the other hybrids. Hussein and Atallah (2017) indicated in a study 

of two cucumber hybrids grown in an unheated greenhouse, namely Grass and Karima, the results showed that the Karima 

hybrid was significantly superior in plant height, number of leaves, and dry weight of the vegetative group compared to the 

Grass hybrid. Al-Mutawwari (2010) The growth of two cucumber hybrids, Sayff and Shady, under unheated greenhouse 

conditions found that the Shady cultivar beat the Sayff cultivar in terms of plant height, stem diameter, and fresh and dry 

weight. Ehiokilen and Samson (2010) carried study on two cucumber hybrids, Palmetto and Ashley, under covered 

cultivation conditions. The Palmetto hybrid came out much better over the Ashley hybrid in terms of plant height, leaf 

number, and leaf area. Abdullah et al. (2012) did a study to evaluate the performance of three cucumber hybrids, Hadeel, 

Toshka, and Shabah, at the winter season.2003-2004 and 2004-2005, results showed that the hybrid Toshka had 

significantly greater height of plants in both seasons. The percentage of rise in height was (21.1% and 37.95%) and (11.9% 

and 32.21%) compared to the hybrids Hadeel and Shabah.. Al-Mohammadi and Al-Naif (2013) confirmed that the 

cultivation of two cucumber hybrids, Sayff and Ryan, during the seasons of 2012 and 2013 under unheated greenhouse 

conditions, showed that the hybrid Sayff was significantly superior in leaf area and number of leaves during the 2012 

season compared to the hybrid Ryan. However, in the 2013 season, no significant difference was observed between the two 

hybrids. Neither hybrid showed a significant effect on the dry weight of the total Green in both seasons. In a study 

conducted by Sahoo (2014) to evaluate five cucumber hybrids namely, Himangi Isatish, Hilton, Alamgir_ct_180, Poona. 

Khira grown under protected conditions, the results showed that Isatish hybrid was significantly superior in plant height 

and total leaf number compared to other hybrids. In a field experiment conducted by Chikezie et al (2016) to evaluate 

sixteen cucumber hybrids, including Straight, Table green, Poinsett, Centriolo, Regal, Sumter, Ashley, and Marketer, 

Calypso, W12757, MarketMore 76, Royal F1, Beit Alpha 8, Delilha, Zeine, Palmetto, the results showed that Ashley 

hybrid was superior in plant height and leaf number, recording the highest values. On the other hand, Sumter hybrid was 

characterized by increased leaf area. Vian (2016) in her study of five cucumber hybrids, namely Faris, Sayff, Silyon RZ, 

BARAA 138 and Dalia, indicated that Silyon RZ beat other hybrids in terms of plant height. Al-Ibrahimi (2017) went to a 

study examining four types of cucumber hybrids in a protected environment: Baraa 138, Silyon, Rami, and Sayff. The 

results showed that the hybrids Baraa 138 and Silyon differ compared to other hybrids in terms of plant height and stem 

diameter. The hybrid Sayff had a much higher total leaf number, however there was no significant variations in leaf area 

between the hybrids. Hassan and Atallah (2017) looked at the cultivation of two cucumber hybrids. namely Grass and 

Karima, the results showed that the hybrid Karima was significantly superior to the hybrid Grass in height of plant, number 

of leaves, and dry weight of the vegetative group. Al-Bayati (2020) was a 2020 study on the cucumber hybrids Zain and 

Sultan grown in unheated plastic houses. The hybrid Zain significantly beat the hybrid Sultan in terms of plant height, 

number of leaves, leaf area, and plant length. Mohammed et al. (2020) conducted a study to evaluate the effect of growing 

several hybrids of cucumber under protected cultivation conditions, which included three locally produced hybrids at the 
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College of Agriculture at the University of Anbar (H2, H3, H4) and compared them with a hybrid approved by the Iraqi 

Ministry of Agriculture (H1) during the fall seasons 2018-2019. The hybrid (3H) showed significantly more leaf area and 

dry weight in both seasons, with 110.69 dm² and 88.84 g in the fall and 117.20 dm² and 96.41 g in the spring. Hassan's 

(2020) study regarding the growth and germination of two cucumber hybrids (Beitha alpha, Biyar dalta) showed that the 

hybrid Beitha alpha was significantly larger in height and dry weight to the vegetative group by 12.27 cm and 6.55 g, 

respectivelycompared to the hybrid Biyar dalta. Albayati (2020) reported on the cultivation of two cucumber hybrids, Zain 

and Sultan, and found that the hybrid Zain beat the hybrid Sultan in plant height, number of leaves, and leaf area. Albayati 

et al. (2023) conducted a study to evaluate the effect of planting three cucumber hybrids (Ronnie, Modhesh, and Bahir), 

and their results showed the new hybrid Ronnie beat each of the other two in terms of plant height. 

3-1-2Effect of hybrids on leaf chemical components 

 In a study conducted by Rasool et al (2009), two hybrids of cucumber were grown in a protected environment, namely 

"Storm" and "Sultan". The results showed that the hybrid "Storm" was significantly superior to the hybrid "Sultan" in the 

percentage of chlorophyll in the leaves. In a study conducted by Abdulrahman et al ,.(2013) on two hybrids of cucumber, 

Maxeem and Summit, the results showed that the hybrid Maxeem was significantly superior in the total chlorophyll content 

of the leaves by (38.280%) compared to the hybrid Summit. Al-Shammari and Saud (2013) reported that when three 

hybrids of cucumber were grown, namely AS1, AS2 and BF372, no significant difference was found in the chlorophyll 

content in the leaves between these hybrids. In a separate study, Sahoo (2014) evaluated five cucumber hybrids grown in 

protected environment, namely Isatish, Hilton, Alamgir-ct-180, Poona Khira and Himangi, and the results showed that 

Isatish hybrid had significantly higher leaf potassium percentage than Alamgir-ct-180, Poona Khira and Himangi hybrids. 

Al-Jubouri et al. (2017) conducted a study on three cucumber hybrids, namely H, P2 and P1, during spring and autumn 

seasons. The results showed that H hybrid had significantly higher leaf chlorophyll percentage than the other hybrids. In a 

study conducted by Al-Ibrahimi (2017) to evaluate four cucumber hybrids, namely Baraa 138, Rami, Sayff and Silyon, 

grown under the conditions of Thi Qar Governorate, the results showed that Rami and Silyon hybrids were significantly 

superior in leaf carbohydrate content compared to Sayff and Baraa hybrids. In addition, Baraa and Rami hybrids were 

significantly superior in leaf chlorophyll content compared to Sayff and Silyon hybrids . 

3-1-3Effect of hybrids on flowering growth parameters 

 In a study conducted by Al-Khadiri (2008), it was found that the two cucumber cultivars grown in plastic houses, Dine and 

Hybrid, were significantly superior in fruit set compared to the Hatem cultivar. However, the Hatem cultivar showed a 

significant superiority in the number of flowers compared to the other two cultivars. In a study conducted by Khan (2013) 

to evaluate six cucumber hybrids, namely Nun-3134, Kian, Isatis, Infinity, Nun-3121 and Nun-3141, it was observed that 

the hybrid Nun-3141 was significantly superior in the number of flowers per plant compared to the hybrid Infinity, while 

the hybrid Nun-3134 was significantly superior in the percentage of fruit set compared to the rest of the hybrids. In 

addition, Sarhan and Salih (2014) found that there was no significant difference in the number of flowers and set 

percentage of cucumbers grown in protected environment, namely Reem and Karol. In a study conducted by Sahoo (2014) 
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to evaluate five cucumber hybrids, namely Isatish, Hilton, Alamgir-ct-180, Poona Khira, Himangi, the results showed that 

Isatish hybrid was significantly superior in set percentage as compared to other hybrids. Pragathi (2014) conducted a study 

to evaluate nine cucumber hybrids, namely Don, Encounter-962, Indam-Swadisht-43, Kareena, Maharaja, Multi-Star, 

Sedona, Silyon, Vahini, the results showed that Silyon hybrid was significantly superior in number of flowers per plant as 

compared to Don hybrid. Kareena hybrid was also significantly superior in set percentage as compared to Don hybrid. In 

Yousefi's (2016) study, which investigated three cucumber hybrids, namely Saturn, 195, and 29, it was found that the 

hybrid Saturn achieved a significant increase in the number of flowers compared to the rest of the hybrids. In contrast, 

Ibrahimi (2017) conducted a study on four hybrids of the same plant, namely Baraa 138, Rami, Sayff, and Silyon, where 

the hybrids Baraa 138, Rami, and Sayff were significantly superior in the number of flowers compared to the hybrid Silyon. 

The hybrid Baraa 138 also showed a significant superiority in the percentage of fruit set compared to the rest of the hybrids 

Rami, Sayff, and Silyon . 

3-1-4The effect of hybrids on quantitative and qualitative yield indicators. 

In a study done byAl-Sahaf et al. (2011), three hybrids of cucumber were evaluated in the spring and autumn seasons, 

which are Ghazir, Najm and Babylon. The results showed that the hybrid Ghazir was significantly superior in number of 

fruits, average fruit weight, yield per plant, early yield and total yield compared to other hybrids. It was noted in an 

experiment conducted by Abdullah et al. (2012) when planting three hybrids of cucumber grown in plastic houses, namely 

Hadeel, Toshka and Shabah. The results showed that the hybrid Toshka was significantly superior in the trait of yield per 

plant, early yield and total yield with a significant difference from The rest of the hybrids show no variants. In a study done 

by Al-Habar et al. (2013) to evaluate the performance of seven female cucumber hybrid cultivars, namely: Summit, 276 

Ameer, Grass, Baraa, Karol, Shadi, Laheeb, in spring and autumn seasons, the results showed that the hybrid cultivar Grass 

was significantly superior in fruit weight, number of fruits per plant, early yield, and total yield over the two seasons, 

compared to all other cultivars. In a study conducted by Al-Mohammadi and Al-Naif (2013) on two cucumber hybrids 

grown under protected cultivation conditions, namely Ryan and Sayff, during the 2012-2013 seasons, the researchers found 

that the hybrids did not show a significant effect on the number of fruits and yield per plant. Pragathi (2014) conducted a 

study to evaluate the performance of nine cucumber hybrids, namely: Don, Encounter-962, Indam-Swadisht-43, Kareena, 

Maharaja, Multi-Star, Sedona, Silyon, Vahini. The results showed that Multi-Star hybrid was significantly superior in per 

plant yield and total yield compared to Sedona hybrid. Don hybrid was significantly superior in fruit length and diameter 

compared to other hybrids and also superior in fruit weight compared to Multi-Star hybrid. Sahoo (2014) tested five 

cucumber hybrids: Isatish, Hilton, Alamgir-ct-180, Poona Khira, & Himangi. As compared to other hybrids, the Isatish 

hybrid beat those as far as of fruit length, average fruit weight, number of fruits per plant, per plant yield, and total yield. 

Mahmoud and Al-Rawi's (2015) study on four cucumber varieties, Sayff, Reem, Silyon, and Datis, found that the Datis 

variety beat Sayff and Reem in terms of fruit number The Silyon variety, on the other hand, beat other varieties in both fruit 

weight and length, and in total yield, while the Sayff variety bettered all others in total soluble solids. Ikenganyia et al.  

(2015) showed when three cucumber hybrids, Poinsett, Marketer, and Supermarketer, were planted, the Supermarketer 

hybrid produced much more fruit weight and a lot of fruits per plant as the other hybrids. Yousefi (2016) observed that the 
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three cucumber varieties, Saturn, 195, and 29, has little effect on yield metrics such as fruit length, diameter, and weight. 

Vina (2016) was a study  on five cucumber varieties, namely BARAA 138, Dalia, Faris, Sayff, and Silyon RZ, noticing that 

the hybrid Silyon RZ has significantly greater yield per plant and total yield than the hybrid Dalia. Compared to the hybrid 

Dalia, the hybrid Faris grew a greater number and produced more fruits. The hybrid Dalia is a significantly bigger fruit 

diameter than the hybrid Faris. In the study of four cucumber hybrids, namely Pointsett-76, Marketer, Super-marketer, and 

Ashley, Adinde et al (2016) observed that the hybrid Pointsett-76 was far superior as far as of number of fruits, fruit 

weight, fresh fruit weight, and total yield (ton/ha-1). (2017) studied three cucumber hybrids: H, P2, and P1 for the spring 

and autumn seasons. The results showed that the hybrid H was significantly superior to the other hybrids in yield per plant, 

early yield, and total yield. Kumar et al. (2017) conducted a study to evaluate sixteen cucumber hybrids, namely Kafka, 

Dinamik, Fantasy, RS 03602833, Kian, KUK 9, Oscar, Valleystar, KUK 6, 52-23, Multistar, Y-225, JSCU 01, CBA 

910569500, Ronino, and Pruva. The hybrid JSCU 01 beat the hybrid KUK 9 as far as in fruit length and weight as 

compared to all hybrids. The hybrid KUK 9 is significantly bigger fruit diameter as the hybrid CBA 910569500. The 

hybrid Multistar produces significantly more fruits per plant as the hybrid JSCU 01. The hybrid Valleystar had a 

significantly greater yield per plant compared to hybrids Kafka, Dinamik, Fantasy, JSCU 01, CBA 910569500, Ronino, and 

Pruva. Finally, the hybrid Oscar was a significantly greater total yields as the hybrids Kafka, Dinamik, Fantasy, KUK 6, Y-

225, JSCU 01, CBA 910569500, Ronino, and Pruva. Hussein and Atallah (2017) found that the cultivation of two 

cucumber hybrids, Karima and Grass, showed that the Grass hybrid was significantly superior in fruit length, weight, 

number of fruits per plant, and yield per plant compared to the Karima hybrid. Chinatu et al (2017) in their study on seven 

cucumber hybrids, which were planted during the 2015-2016 seasons, namely Belt alpha, Point set, Market more, Regal, 

Unbeit, Zeina, and Ashley, found that the Regal hybrid was significantly superior in fruit weight compared to all hybrids, 

and in number of fruits and total yield (ton/ha-1) compared to the Belt alpha and Ashley hybrids. The results also showed 

that the Belt alpha hybrid was significantly superior in fruit length compared to the Point set, Zeina, and Ashley hybrids. In 

his study on four cucumber hybrids, namely Baraa 138, Rami, Sayff and Silyon, Al-Ibrahimi (2017) concluded that the 

hybrids Rami and Baraa 138 were significantly superior in the number of fruits. The hybrid Baraa 138 also showed a 

significant superiority in the yield per plant. 

3-2-Organic matter 

Optimal management of fertilizer use to achieve healthy production while preserving the ecosystem has been a major 

challenge in recent years. Increasing production to meet global food demand relies heavily on synthetic fertilizers, which 

leads to human health problems in addition to soil, water and air pollution. Hence, organic agriculture emerged as a 

solution to reduce these problems and ensure human and animal health (Adnan and Anjum, 2021). 

The addition of fish manure significantly increased positive ions, with ammonium concentrations getting by 16-fold and 

potassium concentrations increasing by 35-fold, but the increase was only 28% due to the use of chemical fertilizers. 

Magnesium levels increased three times and calcium got 1.5fold. The rise in nutrient availability led to an increase in crop 

yields. In addition, fish waste fertilizer contributes support sustainable agriculture and the sustainability of the fish firm by 
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turning 30-70% of its waste into organic fertilizer, providing productive and environmental benefits to the agricultural 

sector Ahuja et al. (2020) Fish waste is an excellent fertilizer as it contains nutrients that crops need for growth, such as 

nitrogen, phosphorus, and potassium. In addition, calcium can be found in this waste and used to treat calcium-deficient 

soils. Jaies et al. (2024).  Disposal of fish waste makes ecological problems in addition to disposal difficulties. As such, it is 

vital to find environmentally friendly ways of using this waste. Multiple research efforts have shown that fish waste 

contains an important amount of bioactive substances that can be was by and purified, such as bioactive peptides, 

oligosaccharides, fatty acids, enzymes, water-soluble minerals, and biopolymers. Geethanjal et al. (2020) Fish waste 

includes various parts like meat, shells, skin, viscera, bones, and liquid water. In other words, this waste includes an 

extensive variety of fish species or fishing parts of little or very low commercial value, such as small-sized or damaged 

commercial species, or those that do not migrate in enough quantities for sale (Caruso, 2016).It is believed that 

approximately two-thirds of fish are discarded as waste, resulting in significant environmental and economic impacts (Wu 

and Song, 2021). Due to their nutritional composition, fish waste can contribute to improving compost or providing 

nutrients to plants (Løes et al. (2018) Fish waste has traditionally been used as fertilizer due to its richness in nutrients, 

such as nitrogen and phosphorus, and its rapid decomposition. About 75% of the total weight of fish produces solid waste 

including intestines, head, skin, bones, fins and carcasses after processing. This waste is rich in nitrogen, potassium, 

phosphorus and trace minerals. Ghaly et al. (2013) & Radziemska et al. (2018) also studied the effect of fish waste-based 

fertilizers on vegetable growth and result. They did a pot experiment to look at the effect different fertilizers on snow 

lettuce (Lactuca sativa L.) creation as well as looking at the whole chemical composition and microelements. 

2-3 -1Effect of organic matter on vegetative growth indicators 

 Staley et al (2013) noted that organic fertilizers derived from the decomposition of fish waste are a natural stimulant that 

enhances the vegetative and root growth of horticultural plants, and are an effective alternative to chemical fertilizers. 

Several studies have indicated that the use of decomposed fish manure can provide a similar effect to chemical fertilizer 

NPK in increasing the dry and fresh weight of plants such as Amaranthus hybridus, Solanum macrocarpon (African 

eggplant), Celosia argentea (cockscomb), and Vigna unguiculata (cowpea). The results also showed that the levels of 

carotenoids increased significantly when fish organic fertilizer was added. Lema and Degebassa (2013) conducted an 

experiment using (fish waste fertilizers, inorganic fertilizers and non-decomposed fertilizers) on the growth and yield of 

tomato plants. The results showed that the use of fish waste fertilizers made a significant difference in the plant height 

compared to other fertilizers. After 30 days of planting tomato plants (Solanum lycopersicum), Rajasree and Aranganathan 

(2016) found that adding 5% and 10% liquid fish organic fertilizer led to a significant increase in plant height, in lengths 

reaches 50.8 cm and 54.29 cm, respectively. These results were far greater than conventional treatments and set fertilizer, 

which caused heights of 38.6 cm and 33.5 cm, respectively. Using 15% fish fertilizer resulted in a growth of around 50 

leaves per plant, compared to only 33 leaves per plant in the recommended fertilizer treatments. Priyanka et al. (2019) 

showed that foliar spraying of fish amino acids from the decomposition of fish waste enhanced the vegetative growth of 

mung bean (Vigna radiata). Taking 1% of this fertilizer led to a plant height of 34.8 cm, while tiny plants were found in the 

control treatment at 28.0 cm. Mustafa et al (2022) observed that the ground application of fish extract at a concentration of 
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(10 and 20) ml on the growth and yield of sweet pepper plants led to a significant increase in the trait of plant height at a 

concentration of 10 ml, which reached (35.33) cm, compared to a concentration of (20 and 0) ml, which reached (27.33 and 

17.16) cm, respectively. Karo and marpaung (2020) showed that Adding fish fertilizers to leek plants at a rate of 1000 

kg/ha led to an increase in plant height. In an experiment conducted by (2023) sutriana et al. in adding different levels of 

river fish waste (0, 5, 22, 45, 67.5, 90) ml to leek plant growth, the concentration of 90-67.5 ml of fish waste achieved a 

significant increase in plant height, number of leaves, tuber formation age, wet tuber weight and dry tuber weight. 

Pakeerathan et al. (2023) found that using fish emulsion in conjunction with other organic fertilizers improved the 

vegetative and root growth of marigold (Amaranthus viridis L.) When using fish emulsion with Vermicompost extract, the 

highest average growth parameters were recorded, as the leaf area reached 17.3 cm, plant height 27.13 cm, and root length 

19.95 cm. In addition, there was a significant increase in the fresh and dry weight of the plant, where the fresh weight 

reached 4.92 g and the dry weight 1.63 g, while the number of leaves reached 11.25 leaves per plant. Ramesh et al. (2020)  

noted that spraying cucumber plants with fish amino acids at different concentrations (4%, 3%, 2%, 1%, 0.5) ml. L -1. The 

concentration of 2% caused a significant increase in the chlorophyll content, which reached (26.5, 26.10) compared to the 

rest of the concentrations . 

3 -2-2Effect of organic matter on the chemical components of leaves 

 Mazur and Radziemska (2014) in an experiment of growing radish (Raphanus sativus) in Sinadin, used organic fertilizer 

consisting of different materials, where fish waste constituted 80% of its composition. The results showed that the average 

leaf content of nutrients such as phosphorus (P), potassium (K), calcium (Ca), and sodium (Na) was significantly higher in 

all treatments that used organic fertilizer compared to those that used mineral fertilizer. Shahsavani et al ,.(2017) when 

comparing chemical fertilizers, the addition of fish waste showed a significant effect in improving the quality of cowpea 

(Vigna unguiculata) seeds grown in greenhouses. This addition led to a significant increase in the levels of protein and 

phosphorus in the seeds. In another study conducted by Radziemska et al. (2019) to evaluate the effectiveness of fertilizers 

extracted from fish waste decomposition in agriculture, it was observed that adding this fertilizer to the soil of agricultural 

anvils led to a significant increase in the macronutrients in the leaves of snow lettuce (Lactuca sativa L.). The levels of 

nitrogen increased by 78.6%, phosphorus by 61.8%, and potassium by 56.3%. In addition, the content of micronutrients 

was also enhanced. Hussein and Ahmed (2020) observed that when different levels of fish oil 3, 2, and 1 ml/L were sprayed 

on potato plants, the results showed a significant difference in the percentage of nitrogen in potato leaves at the level of 2 

ml/L, which reached (2.91%) and (2.87%) for the two seasons, respectively, compared to other treatments. Unggang et al. 

(2023) observed that the ground application of fish meal fertilizers on the growth of spinach plants led to an increase in the 

percentage of nitrogen in spinach leaves. Alawi and Drifl (2016) reported that spraying cucumber plants grown in a plastic 

house with the organic nutrient Slaptoniol 2 at a concentration of 2 ml/L, three times; the first after 12 days of 

transplanting, and the second and third with an interval of 21 days between each spray, led to a significant increase in the 

total chlorophyll content of the leaves. However, the spraying did not significantly affect the nitrogen and phosphorus 

content of the leaves, while it caused a significant decrease in their potassium content compared to the control treatment . 
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3-2-3 Effect of organic matter on floral growth indicators 

 Hamza et al.(2010) indicated when they used four different concentrations of organic fertilizer on cucumber plants in a 

greenhouse in central Iraq, namely 4.0, 5.0, 6.0, and 7.0 ml/L, that the concentration of 6.0 ml/L achieved a significant 

increase in the number of flowers and the percentage of fruit set. In Shafeek et al. (2016) used two methods to add humic 

acid to Pracodo hybrid cucumber plants grown in a plastic house, namely foliar spraying and addition to the soil, at four 

levels for each (0, 3, 6, and 9 L/acre). The results showed that the concentration of 9 L/acre for both methods led to a 

significant increase in the number of flowers during both seasons. In a study conducted by Buang et al., (2018)  when 

adding fish waste extract to cucumber plants at several concentrations (50, 40, 20, 10) ml in addition to the comparison 

treatment, the results showed that the concentration of 20 ml led to a significant increase in the number of flowers, number 

of fruits, and fruit weight compared to other concentrations. Abusaief and Bulsod (2021) noted in a study that adding 

fertilizers with fish extract to flax plants led to an increase in grain and oil production and fiber content of flax plants . 

 

3-2-4 Effect of organic matter on quantitative and qualitative yield 

 indicators In a study conducted by Castro et al, (2006) The ground addition of liquid fish extract to the growth of cherry 

tomato plants led to an increase in the number of fruits and an increase in the yield of the plant. Sanwal et al.(2006). 

reported that the application of the aqueous extract resulting from anaerobic organic fertilizer waste led to an increase in 

crop production and improved the levels of nutritional antioxidants in broccoli plants. In an experiment conducted by 

Fahlivi, (2015)  the ground addition of liquid fertilizer from fish guts to onion and garlic plants caused an increase in the 

productivity rate and plant height. In another study conducted by llera et al, (2015)  using different fertilizers, namely 

marine wood fertilizers + fish waste, mackerel fish fertilizer and pine bark fertilizer, on the growth and yield of tomato 

plants, where fish waste fertilizer achieved a significant difference in the crop compared to other fertilizers. 

The importance of organic fertilizers is to enhance the quality of fresh vegetable crops after harvest Nurhidayati and 

Murwani, (2017). Elkharafen et al. (2018) noted that adding fish waste to peach trees led to an increase in the quantitative 

yield of peach trees. Kaab (2019) also found that irrigation with fish farm water on basil plants led to a significant increase 

in the fresh and dry weight of the vegetative and root system, the number of leaves, and the height of the stem compared to 

irrigation with river water. In a study conducted by Abdelghany ,(2024) when spraying different levels of fish fertilizer (0.5 

and 1.5) ml/L on pomegranate plants, the level of 1.5 ml/L caused an increase in fruits, grains, peel weight, juice volume, 

and dissolved solids . 

3-3 Storability 

3-3-1Percentage of weight loss   %  
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Fruits lose their water content through transpiration and respiration, whether they are still attached to the plant or after 

harvest. When the fruits are attached to the mother plant, this loss can be compensated for by absorbing water from the 

plant. However, after harvest, water loss becomes a major problem, as even a small loss in weight leads to the fruits 

wrinkling and wilting, causing a significant loss (Al-Ani, 1985). Weight loss occurs either due to water evaporation from 

the surface of the fruits, or as a result of the consumption of the fruit’s food reserves through respiration, or as a result  of 

both reasons . 

In a study conducted by Jasim et al. (1991) on green sweet pepper fruits of the "California Wonder" variety, the fruits were 

treated with different concentrations of calcium chloride (0, 1000, 3000, 5000 ppm) and stored at 5 and 10 °C for 20 days, 

with the quality of the fruits evaluated every five days. The researchers observed that weight loss was less in fruits stored at 

5 °C than in those stored at 10 °C, regardless of the calcium chloride concentration used. In an experiment conducted by 

Ashtari, (2004) on the "Shahmiveh" pear variety, the fruits were harvested in the early morning during July and August. 

The fruits were divided into two groups: one treated with 100% calcium chloride and the other with 2% calcium chloride 

with 100 ppm chlorine. When the fruits were left at 2 °C, weight loss fell by 30-40% in both groups compared to non-

calcium-treated fruits, which lose the most weight. Grey et al. (2007) found significant differences in weight loss rates in 

five tomato cultivars: Hatouf F1, Rio F1, Douna F1, Primato F1, and Super MamandePrimato F1 was the lowest weight 

loss rate, with no significant difference between it and Super mamande, however significant differences were noted if 

compared to the other cultivars. The study also found that Primato F1 had the lowest spoiled rate, that distinct significantly 

from all of the other cultivars. Taain et al. (2007) showed that weight loss in okra fruits of the Khneissri cultivar increased 

with time in storage, peak at 13.76% after 12 days at 10±1°C. 

3-3-2  Percentage of damage (%) 

Fruits are resistant to damage while in storage, and damage of all kinds is one of the most significant problems the fruits 

face after harvest. Mechanical damage, physiological damage, and infection by microorganisms such as fungi, bacteria, and 

yeasts, which attack fruits after picking, and also during storage and marketing, is the worst types of damage. It has been 

noted that temperature has a crucial role in determining the amount of damage; as refrigerated storage at low temperatures 

helps to avoid damage significantly, per to studies. (Al-Ani, 1985; Dementeva, 1988; and Vegonski). A study done by 

(Panwer, 1982) shown that temperature and duration of storage was an impact on the rate of damage in fruits. The level of 

damage increases at higher temperatures and time in storage. Fruits are subject to decline both before and after storage. 

Spoilage due to mechanical, physiological, and microbe damage is considered the most important a problem for fruits after 

harvest. according to (Al-Ani, 1985). Tain et al. (2007) The study revealed that as Super Marimmond tomato fruits were 

stored at 5±2°C over 21 days, the spoiling rate increased to 12.2%. The study found that fungal infections were the most 

common cause of loss, with many fungi found, such Aspergillus niger and Penicillium italicum. 

3-3-3 Total soluble solids (T.S.S). 
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Fruits lose water content as still on the plant or after harvest. When the fruits are tied to the mother plant, this loss is easily 

offset. However, after harvest, water loss is a major problem since it causes the fruits to wilt and wrinkle, lower their 

market value greatly. Fruits reaching this point of irritation can pose an important loss to farmers and traders, so saving the 

water content after harvest is vital for ensure the quality and marketability of the fruits. Al Ani (1985) Fruit water content is 

seen as one of the more significant factors in keeping quality all through storage. When fruits lose water, their cell turgor 

pressure drops, and they wilt. Weight loss occurs either as a result of water evaporation from the surface of the fruit or the 

consumption of food reserves during the respiration process, or as a result of both factors together (Shirokvo, 1988). In a 

study conducted by Taain et al. (2015) on the storage capacity of jujube fruits of the Taffahi variety at a temperature of 

0±1°C in a refrigerated incubator for five weeks, the results showed that total soluble solids increased with the length of the 

storage period, recording their highest value of 21.24% after five weeks . 

Table (1) Some chemical and physical properties of field soil and irrigation water for the 2008/2009 season 

Indicator Value 

1-Dsm (E.C  ) 4.06 

 (PH) 7.50 

1-Total N mg l 1.85 

1-Total P mg l 33.48 

1-Total K mg l 17.39 

1-mg lNa  169.60 

1-mg l Total Ca 1120 

Organic Matter% 0.29 

Soil separations % 

Sand 80.732 

Silt 14.752 

Clay 4.516 

Soil texture Sandy mix 

Irrigation water 

 1-Dsm(E.C  ) 3.40 

 (PH) 7.00 

4-Results and Discussion 

Table (2) clearly shows the variety has a significant effect, as Shadi variety plants performed in all rated vegetative 

indicators of development except the total number of leaves per plant, as the two varieties did not differ significantly in this 

trait, while Shadi variety plants outperformed with an increase rate of (4.29, 13.48, 24.39, 6.31, 11.36)% in plant height, 

stem diameter, fresh weight of the plant, dry weight of the plant, and percentage of moisture in the plant compared to Saif 
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variety plants, respectively. This may be due to the genetic factors specific to the variety and its response to environmental 

factors. 

It also appears from the same table that spray treatments had a significant effect on all studied vegetative growth indicators 

except for the total number of leaves and dry weight of the plant. Spraying with calcium chloride at a concentration of 3% 

caused a significant increase in the fresh weight of the plant, with an increase rate of 14.73% compared to the control 

treatment (distilled water only). This may be attributed to the fact that spraying plants with the appropriate concentration of 

calcium will activate many enzymes and contribute to the continuation of meristematic cell division and to the regulation of 

most stages of plant growth and development, as it is considered a secondary messenger in the plant's response to plant 

hormones (poovaiah, 1993; Hopkins, 1999). This is reflected positively in an increase in the plant's fresh weight, but 

spraying with calcium chloride at 1% concentration led to a significant decrease in plant height and stem diameter as 

compared to the other spray treatments. In lieu of the other spray treatments, spraying with calcium chloride at a 

concentration of 2% led to a significant decrease in moisture. 

The table shows that the interaction between the two study factors had a significant effect on all the studied vegetative 

growth indicators except for the total number of leaves per plant. The untreated Shadi cultivar plants were significantly 

superior in plant height, giving The highest height of 212.8 cm, while the Saif cultivar plants given 1% calcium chloride 

had the lowest height of 170.7 cm. The Saif cultivar plants sprayed with calcium chloride concentration 2% are 

significantly larger in stem diameter, giving an optimal diameter of 8.26 mm, while the Saif cultivar plants given calcium 

chloride concentration 3% gave a smallest diameter of 6.43 mm.. While the Shadi cultivar plants gave with a calcium 

chloride concentration of 3% were significantly better in terms of fresh and dry weight, giving The greatest amount of 

weight was 66.66,262.1 grams, respectively, while the plants of the Saif variety sprayed with calcium chloride 

concentration 2% gave the lowest fresh weight, which was 160.5 gm. 3% gave the lowest dry weight of the plant, which 

was 55.43 gm. As for the percentage of moisture, the plants of the Saif variety sprayed with calcium chloride concentration 

3% were superior, “significantly”, as they gave the highest percentage, which was 76.78%, while the plants of the Saif 

variety sprayed with calcium chloride concentration 2% gave the lowest percentage, which was 65.04% . 

Table (2) The effect of spraying with calcium chloride on some vegetative growth indicators of the two hybrid 

cucumber varieties ((Saif and Shadi)) grown in the plastic house 

Variety  Calcium 

chloride 

concentrations  

% 

Plant 

height (cm) 

stem 

diameter 

(mm) 

Total 

number of 

leaves/plant 

Fresh 

weight of 

plant (g) 

Dry weight 

of plant (g) 

Humidity 

percentage  % 

Saif 0 187.5 7.40 35.53 197.6 55.50 69.09 
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1 

2 

3 

170.7 

181.4 

185.7 

7.03 

8.26 

6.43 

37.67 

36.53 

35.27 

225.9 

160.5 

239.2 

56.17 

57.11 

55.43 

75.13 

65.04 

76.78 

Shadi 0 

1 

2 

3 

212.8 

180.3 

210.1 

204.4 

8.10 

7.40 

7.30 

8.16 

37.13 

35.00 

37.40 

36.60 

257.40 

243.60 

238.60 

262.10 

63.99 

61.69 

62.08 

66.66 

75.13 

74.67 

73.98 

74.56 

The least significant 

difference at the 0.05 

significance level for the 

interaction 

29.87 0.07 No 43.58 6.28 6.01 

Average  effect  Saif 

Shady      Variety  

181.3 

201.9 

7.28 

7.74 

36.25 

36.53 

201.3 

250.4 

56.05 

63.61 

71.51 

74.58 

The least significant 

difference at a significance 

level of 0.05 for the variety  

14.93 0.03 No 21.79 3.14 3.00 

Average effect 0 

Cloid concentrations 1 

Calcium 2 

3 

200.1 

175.5 

195.8 

195.1 

 

7.75 

7.21 

7.78 

7.30 

36.33 

36.33 

36.97 

35.93 

218.5 

234.8 

199.5 

250.7 

59.74 

58.93 

59.60 

61.05 

72.11 

74.90 

69.51 

75.67 

Least significant difference 

at 0.05 significance level for 

concentrations 

21.12 0.05 No 30.81 No 4.01 
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Table (3) shows that the variety has significant effects on the two traits of the average weight of a single fruit and early 

productivity only, as the fruits of the Shadi variety were significantly superior in average weight of the fruit and by an 

increase rate of 15.25% compared to the fruits of the Saif variety, while the opposite occurred in early productivity, as the 

Saif variety plants were significantly superior and by an increase rate of 16.04% compared to the Shadi variety plants. The 

difference between the two kinds may be tracked to the variety's genes and to the total that it acts to environmental factors. 

The same info shows that spraying treatments only had an important effect on two traits: early and final product.Early 

productivity decreased significantly when spraying with calcium chloride concentrations of 1 and 2% compared to the 

control treatment and spraying with a concentration of 3%, while spraying with a concentration of 3% caused a significant 

increase in total productivity compared to the control treatment and concentrations of 1 and 2%, with an increase rate of 

(20.0, 33.89, 30.32)%, respectively. We may attribute the increase in yield to the activity of some enzymes as a result of 

spraying with the appropriate concentration of calcium chloride, which led to increased cell division and increased rate of 

photosynthesis. This result is consistent with what was found by (Lieng et al, 2008). 

It is noted from the same table that the interaction between the two study factors showed a significant effect on all studied 

yield traits, as the untreated Shadi cultivar plants outperformed, giving the largest number of fruits, reaching 28.40, and the 

highest average fruit weight, reaching 146.3 g, while the Shadi cultivar plants sprayed with calcium chloride at a 

concentration of 1% gave the lowest number, reaching 21.60 fruits, and the Saif cultivar plants sprayed with calcium 

chloride at a concentration of 1% gave the lowest average fruit weight, reaching 112.4 g. While the Saif cultivar plants 

sprayed with calcium chloride at a concentration of 3% gave the highest early and total productivity, reaching 0.613 and 

4.057 tons/plastic house, respectively, while the Shadi cultivar plants sprayed with calcium chloride at a concentration of 

1% gave The lowest early productivity was 0.350 (tons/greenhouse), and the plants of the Saif variety sprayed with calcium 

chloride at a concentration of 2% had the lowest total productivity, reaching 2.358 tons/greenhouse . 

Table (3) The effect of spraying with calcium chloride on some quantitative yield characteristics of the two hybrid 

cucumber varieties ((Saif and Shadi)) grown in the plastic house. 

Variety  Calcium chloride 

concentrations  % 

Number of 

fruits/plant 

Average 

weight of 

one fruit (g) 

Early productivity 

(ton/greenhouse) 

Total productivity 

(tons/greenhouse) 

Saif 0 

1 

2 

3 

26.66 

28.00 

24.54 

22.14 

124.3 

112.4 

113.3 

114.3 

0.558 

0.461 

0.479 

0.613 

2.565 

2.644 

2.358 

4.057 

Shadi 0 

1 

2 

3 

28.40 

21.60 

25.60 

25.86 

146.3 

127.2 

145.0 

116.7 

0.465 

0.350 

0.471 

0.536 

3.064 

2.402 

2.827 

2.714 
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The least significant 

difference at the 0.05 

significance level for the 

interaction 

5.25 32.6 0.102 0.517 

Average  effect  Saif 

Shady      Variety 

25.43 

25.36 

116.1 

133.8 

0.528 

0.455 

2.906 

2.748 

The least significant 

difference at a significance 

level of 0.05 for the variety 

No 16.3 0.051 No 

Average effect 0 

Cloid concentrations 1 

Calcium 2 

3 

27.54 

24.80 

25.06 

24.00 

 

135.3 

119.8 

129.1 

115.5 

0.510 

0.405 

0.475 

0.575 

2.815 

2.523 

2.592 

3.378 

Least significant difference at 

0.05 significance level for 

concentrations 

No No 0.072 0.366 

 

Table (4) shows the variety has an important effect on the crop's qualitative characteristics., except for the percentage of 

total soluble solids in the fruits. The fruits of the Shadi variety were significantly superior in the amount of vitamin C, the 

percentage of potassium ions penetrating the fruits, and their calcium content compared to the fruits of the Saif variety. 

This difference may be attributed to genetic factors. The calcium chloride spray treatments showed a significant effect on 

the two characteristics of the percentage of potassium ions penetrating the fruits and the calcium content of the fruits only, 

as the percentage of potassium ions penetrating the fruits decreased significantly in the spray treatment compared to the 

control treatment, and the decrease gradually increased with increasing the concentration of calcium chloride spray, which 

indicates that the spray treatments preserved the fruit cell membranes, which led to extending the life of the fruits by 

retaining the cell membranes for the longest possible period. This is consistent with Bakr and Gawish (1993), while the 

calcium chloride spray treatments caused A significant increase in the calcium content of the fruits compared to the 

comparison treatment, and the effect increases with increasing the spray concentration. It appears from the same table that 

the interaction between the two study factors has had a significant effect on all the qualitative characteristics studied, except 

for the characteristic of the percentage of total soluble solids. The fruits of the Shadi variety sprayed with calcium chloride 

concentration 2% were significantly superior in the amount of vitamin C in them, as they gave the largest amount of 11.52 

mg/100 g fresh weight, while the fruits of the untreated Saif variety gave the lowest amount of 8.53 mg/100 g fresh weight. 

Also, the fruits of the Saif variety sprayed with calcium chloride concentration 3% gave the lowest percentage of potassium 

ions penetrating the fruits, reaching 24.79%, while they gave The fruits of the untreated Saif variety had the highest 
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percentage, reaching 39.77%. The fruits of the Shadi variety, sprayed with calcium chloride at a concentration of 3%, gave 

the highest calcium content in the fruits, reaching 63.10 mg/g, while the fruits of the untreated Saif variety gave the lowest 

content, reaching 12.21 mg/g . 

Table (4) The effect of spraying with calcium chloride on some qualitative characteristics of the two hybrid 

cucumber varieties ((Saif and Shadi)) grown in the plastic house. 

verity Calcium 

chloride 

concentration  

% 

Amount of 

Vitamin C 

(mg/100g fresh 

weight) 

percentage of 

total dissolved 

solids 

Percentage of 

potassium ions 

penetrating the fruits 

Calcium content of fruits 

(mg/g) 

Saif 0 

1 

2 

3 

8.53 

8.75 

8.75 

10.99 

4.33 

4.00 

4.67 

5.00 

39.77 

33.30 

31.45 

24.79 

12.21 

20.69 

30.81 

40.99 

Shadi 0 

1 

2 

3 

10.24 

10.77 

11.52 

11.20 

4.67 

4.67 

4.83 

4.83 

39.01 

35.64 

33.45 

34.13 

14.30 

24.69 

43.38 

63.10 

The least significant 

difference at the 

significance level of 0.05 

for the interaction 

2.54 No 4.42 2.59 

Average saif impact 

Shady variety 

9.25 

10.93 

4.50 

4.75 

32.33 

35.56 

26.17 

36.37 

The least significant 

difference at a significance 

level of 0.05 for the variety 

1.27 No 2.21 1.29 

Average effect 0 

Cloid concentrations 1 

Calcium 2 

3 

9.39 

9.76 

10.13 

11.09 

 

4.50 

4.33 

4.75 

4.92 

39.39 

34.47 

32.45 

29.46 

13.25 

22.69 

37.09 

52.05 

Least significant difference 

at 0.05 significance level 

for concentrations 

No No 3.12 1.83 
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5-Conclusions 

We conclude from this study that spraying cucumber plants with calcium chloride at a concentration of 3% at the stage of 

4-5 true leaves improved the vegetative growth and the quantitative and qualitative yield of cucumber plants grown inside 

plastic houses. 
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