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I. Abstract

The effect of foliar application of calcium chloride and fish protein hydrolysate at the 4-5 true leaf stage on cucumber 

hybrids Sayff, Shady, Darina, Super Faris and Ballistic was studied. The study involved eight factorial treatments. The factorial 

treatments were combinations of four levels of calcium chloride (3%, 2%, 1%, 0%) for Sayff and Shady hybrids and fish 

protein hydrolysate (0%, 2%, 4%, 6%) for Darina, Superfaris and Ballistic hybrids.The hybrid Shady is compared to variations 

based on plant height, stem diameter, fresh weight, dry weight, moisture percentage, average fruit weight, vitamin C content, 

and potassium ion absorption. Fruits contain 38.97% calcium relative to the Sayff variety.The Sayff variety surpassed the 

Shadi variety, achieving a 12.92% increase in early revenue inside the plastic home.The plants get calcium chloride as 

nourishment.The treatment with a 3% concentration demonstrated a significant enhancement in the fresh weight of the plant, 

exhibiting a 14.73% increase in calcium chloride content of the fruits, a notable reduction in the percentage of potassium ions 

infiltrating the fruits, and a substantial rise in overall productivity of the house by 19.98% relative to the control 

treatment.Plants treated with 6% fish protein hydrolysate exhibited considerable superiority in all assessed vegetative 

characteristics, root and flower development metrics, and overall yield.Darina surpasses other types in both fruiting and yield. 

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

II. Introduction 

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

spring and autumn, and may also be produced in a controlled setting. The fruits are usually eaten fresh or preserved by 

pickling. The fruit has 96% water content and 0.7 mg protein, 14 calories, 24 mg calcium, 20 IU vitamin A, 0.075 mg 

riboflavin (vitamin B2) and 0.3 mg niacin per 100 g (Matloub et al., 1989). In 2007, the planted area in Iraq was around 

5000 ha, with a production of 480,000 tons and a yield of 8.727 tons/ha (FAO, 2009). In order to increase the production 

of the plants in the country it is essential to use basic agricultural methods based on good scientific concepts such as 

chemical fertilization. Calcium is an important macro-nutrient for plants. It has several physiological functions in plants' 

growth and development because it helps in the manufacture of pectin molecules linking cell walls and forming the 

middle lamella. Calcium has an important role in controlling the spoiling during the storage. Higher calcium content in 

fruits shows more resistance to the microbial infections which cause deterioration after storage.It also enhances the 

hardness of the fruits by integrating into the composition of the cell wall and serving as a crucial component in the 

cohesion of pectin, so augmenting the rigidity of the cell wall (Bangerth et al., 1972). Consequently, calcium 

insufficiency within the minimal threshold results in the cracking of fruits. The phenomenon arises from the 

characteristics of divalent calcium, which enhances the structural integrity of fruit cell walls by facilitating the formation 

of pectins that associate with calcium, so augmenting the fruits' resistance to internal pressure (Siddiqui and Bangerth, 

2004). Liang et al. (2008) discovered that the application of calcium chloride at a concentration of 15 mmol/L on 

cucumber plants cultivated in greenhouses optimally enhanced plant development by elevating the rate of photosynthesis 
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and augmenting yield. This study was done due to the absence of prior research on the impact of calcium chloride 

spraying on the development of hybrid cucumber cultivars Saif and Shadi cultivated in plastic homes in desert conditions 

in Basrah Governorate.  

In 2015, the cultivated area for this crop in Iraq was 82,160 dunums. The total output amounted to 156,334 tons, with a 

poor yield of 1.902 tons per dunum (Central Statistical Organization, 2016). Enhancing cucumber output may be 

achieved by expanding the cultivation area, selecting superior cultivars, and using traditional agricultural methods. 

Nonetheless, expanding the area is challenging owing to the adverse effects on the production of other crops. 

Consequently, the optimal method to enhance cucumber output is to pick high-yielding genotypes suited to the 

agricultural requirements of the specific region. (al-Rawahi et al., 2011) The genotypes of parthenogenetic cucumber do 

not need pollination or fertilization for fruit development, and they exhibit much greater vigor compared to conventional 

cucumber cultivars. Moreover, they have a high price owing to the higher price of seedless fruits than seeded fruits 

(Thapliyal, 2017). Many rich countries have started to go to organic agriculture, attempting to reduce the use of chemical 

toxins as much as possible. It aims to grow plants that are free from toxins of pesticides and artificial fertilizers to 

provide clean and healthy harvests (Farhan, 2008). Fish flesh contains minerals such as calcium, phosphorus, salt and 

magnesium, trace elements iodine, iron, copper and vitamins B, A and D. Many people living near the water or on the 

coast are supplied largely with fish.Numerous studies indicate that fish waste, including bones, intestines, skin, scales, 

and fins, constitutes around fifty percent of the fish's weight and serves as an essential source of protein, enzymes, and oil 

(Bhaskar and Mahendrakar 2008). Waste encompasses all discarded materials and is regarded as a significant 

environmental pollutant. The sorts of garbage differ according on their source. For instance, slaughterhouse waste 

promotes the proliferation of flies and harmful bacteria by providing an optimal habitat for their survival and disease 

dissemination. Waste is rapidly consumed by microorganisms referred to as decomposers.Balkhandev (2020) asserts that 

it is essential to create methods that enhance crop yields and provide an optimal diet for plants to preserve soil 

biodiversity, mitigate pollution, and facilitate 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 store odors.  

3-Review sources  

3-1Effect of Hybrids  

Hybrids significantly enhance overall output owing to their high yield, early maturity, superior quality, and disease 

resistance. A rapid enhancement in production per unit area may be attained by the use of high-quality seeds, novel hybrids, 

and the implementation of contemporary technology (Tomar, 2017). Parthenocarpic cucumbers, which do not need pollination 

or fertilization for fruit development, have a production capacity that surpasses that of traditional cucumber cultivars. 

Moreover, it yields a substantial economic return, since seedless fruits possess greater value than their seeded counterparts 

(Thapliya, 2017). Cucumber genotypes exhibit significant cross-pollination potential and extensive genetic diversity in 

vegetative development and fruit traits. Being monoecious, it is suitable for hybrid seed production. Consequently, 

hybridization in breeding projects is regarded as one of the most efficacious methods to use genetic variety in cucumbers 

(Hemant and Tiwari 2018). Plant breeders must understand techniques for producing female seeds to economically develop 

hybrid cucumber applications in greenhouses.Seedless cucumber fruits intrigue customers globally, since field-grown 

cucumbers often have a rough texture. They are advantageous to the touch when situated in greenhouses (Kumari et al., 2021). 

The introgression method is a technique in plant breeding that facilitates the rapid acquisition of favorable genetic structures, 

which can be evaluated under the conditions of the importing nation, allowing for the selection of varieties suited to specific 

environmental conditions by specialized research institutions (Hassan, 2005). 

3-1-1Effect of hybrids on vegetative growth  
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Abdullah et al. (2012) identified in a research of three cucumber hybrids cultivated in plastic homes (Hadeel, Toshka, 

and Shabah) that the Toshka hybrid exhibited a considerably greater plant height than the other hybrids. Al-Shammari and 

Saud (2013) observed that, while cultivating three cucumber hybrids (BF 372, AS1 0001, AS2 001) in unheated plastic homes, 

the AS1 hybrid exhibited a substantial superiority in plant height, reaching 3.44 meters, compared to hybrids AS2 and BF. In a 

study by Al-Bayati and Kamel (2014) assessing two cucumber hybrids, Dates and Sayff, cultivated in unheated plastic houses, 

the Dates hybrid exhibited a significantly greater leaf count than the Sayff hybrid, while no significant difference was observed 

in plant height between the two hybrids. Yousefi (2016) conducted a research to assess three cucumber hybrids: Saturn, 195, 

and 29. The findings indicated that the 195 hybrid exhibited substantial superiority in both plant height and stem diameter 

relative to the other hybrids. Hussein and Atallah (2017) demonstrated in their study of two cucumber hybrids, Grass and 

Karima, cultivated in an unheated greenhouse, that the Karima hybrid exhibited significant superiority in plant height, leaf 

count, and dry weight of the vegetative group relative to the Grass hybrid. Al-Mutawwari (2010) reported that in unheated 

greenhouse circumstances, the Shady cucumber hybrid outperformed the Sayff hybrid in plant height, stem diameter, and both 

fresh and dry weight. Ehiokilen and Samson (2010) conducted a research on two cucumber hybrids, Palmetto and Ashley, 

under covered culture circumstances. The Palmetto hybrid significantly outperformed the Ashley hybrid for plant height, leaf 

count, and leaf area. Abdullah et al. (2012) conducted a research to assess the performance of three cucumber hybrids: Hadeel, 

Toshka, and Shabah, over the winter season.During the 2003-2004 and 2004-2005 seasons, studies indicated that the hybrid 

Toshka exhibited markedly increased plant height in both years. The increase in height percentages was (21.1% and 37.95%) 

and (11.9% and 32.21%) relative to the hybrids Hadeel and Shabah. Al-Mohammadi and Al-Naif (2013) established that the 

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

demonstrated that the hybrid Sayff exhibited significant superiority in leaf area and leaf count in the 2012 season compared to 

hybrid Ryan. Nonetheless, in the 2013 season, no notable difference was seen between the two hybrids. Neither hybrid had a 

substantial impact on the total dry weight of the vegetation in either season. A research by Sahoo (2014) evaluated five 

cucumber hybrids: Himangi Isatish, Hilton, Alamgir_ct_180, and Poona. Khira cultivated under controlled settings 

demonstrated that the Isatish hybrid had remarkable superiority in both plant height and total leaf count relative to other 

hybrids. A field experiment by Chikezie et al. (2016) assessed sixteen cucumber hybrids, including Straight, Table Green, 

Poinsett, Centriolo, Regal, Sumter, Ashley, Marketer, Calypso, W12757, MarketMore 76, Royal F1, Beit Alpha 8, Delilha, 

Zeine, and Palmetto. The results showed that the Ashley hybrid was superior in plant height and leaf number with the highest 

values. The Sumter hybrid, by contrast, has greater leaf area. In a 2016 study of five cucumber hybrids (Faris, Sayff, Silyon 

RZ, BARAA 138 and Dalia), Vian found that Silyon RZ produced the tallest plants compared to the other hybrids. Al-Ibrahimi 

(2017) studied four varieties of hybrid cucumber in a controlled setting. The varieties were Baraa 138, Silyon, Rami and 

Sayff.The findings indicated that the hybrids Baraa 138 and Silyon exhibit differences from other hybrids regarding plant 

height and stem diameter. The hybrid Sayff exhibited a much greater total leaf count; nevertheless, no significant differences in 

leaf area were observed amongst the hybrids. Hassan and Atallah (2017) examined the cultivation of two cucumber hybrids. 

Specifically, Grass and Karima, results indicated that the hybrid Karima exhibited considerably greater plant height, leaf count, 

and dry weight of the vegetative group compared to the hybrid Grass. Al-Bayati (2020) conducted a research on the cucumber 

hybrids Zain and Sultan cultivated in unheated plastic greenhouses. The hybrid Zain substantially outperformed the hybrid 

Sultan for plant height, leaf count, leaf area, and plant length. Mohammed et al. (2020) conducted a study to assess the impact 

of cultivating various cucumber hybrids under protected conditions, which included three locally developed hybrids at the 

College of Agriculture, University of Anbar (H2, H3, H4), compared to a hybrid sanctioned by the Iraqi Ministry of 

Agriculture (H1) during the autumn seasons of 2018-2019. The hybrid (3H) exhibited much greater leaf area and dry weight in 

both seasons, measuring 110.69 dm² and 88.84 g in the autumn, and 117.20 dm² and 96.41 g in the spring. Hassan's (2020) 

research on the development and germination of two cucumber hybrids (Beitha alpha, Biyar dalta) demonstrated that the 

Beitha alpha hybrid exhibited considerably greater height and dry weight, surpassing the vegetative group by 12.27 cm and 

6.55 g, respectively, in comparison to the Biyar dalta hybrid. Albayati (2020) documented the development of two cucumber 

hybrids, Zain and Sultan, and determined that hybrid Zain surpassed hybrid Sultan in terms of plant height, leaf count, and leaf 

area. Albayati et al. (2023) performed a research to assess the impact of three cucumber hybrids (Ronnie, Modhesh, and 

Bahir), revealing that the novel hybrid Ronnie surpassed the other two in plant height. 
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3-1-2Effect of hybrids on leaf chemical components  

Rasool et al. (2009) performed a research in which two cucumber hybrids, "Storm" and "Sultan," were cultivated in a 

controlled setting. The results indicated that the hybrid "Storm" had a much higher proportion of chlorophyll in its leaves 

compared to the hybrid "Sultan". A research by Abdulrahman et al. (2013) on two cucumber hybrids, Maxeem and Summit, 

revealed that the Maxeem hybrid had a considerably higher total chlorophyll content in the leaves, exceeding that of Summit 

by 38.280%. Al-Shammari and Saud (2013) indicated that there was no significant variation in chlorophyll concentration 

among the leaves of three cucumber hybrids, AS1, AS2, and BF372. Sahoo (2014) conducted a study assessing five cucumber 

hybrids cultivated in a controlled environment: Isatish, Hilton, Alamgir-ct-180, Poona Khira, and Himangi. The findings 

indicated that the Isatish hybrid exhibited a significantly greater leaf potassium percentage compared to the Alamgir-ct-180, 

Poona Khira, and Himangi hybrids. Al-Jubouri et al. (2017) performed a research on three cucumber hybrids: H, P2, and P1, 

over the spring and fall seasons. The findings indicated that hybrid H had a markedly greater leaf chlorophyll percentage 

compared to the other hybrids. A study by Al-Ibrahimi (2017) assessed four cucumber hybrids—Baraa 138, Rami, Sayff, and 

Silyon—cultivated in Thi Qar Governorate. The findings indicated that the Rami and Silyon hybrids exhibited significantly 

higher leaf carbohydrate content than the Sayff and Baraa hybrids. Baraa and Rami hybrids had considerably greater leaf 

chlorophyll content than Sayff and Silyon hybrids. 

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

A research by Al-Khadiri (2008) revealed that the cucumber cultivars Dine and Hybrid, cultivated in plastic homes, had 

considerably more fruit set than the Hatem cultivar. The Hatem cultivar demonstrated a marked advantage in bloom quantity 

relative to the other two varieties. A study by Khan (2013) assessed six cucumber hybrids: Nun-3134, Kian, Isatis, Infinity, 

Nun-3121, and Nun-3141. The findings indicated that hybrid Nun-3141 exhibited a significantly greater number of flowers per 

plant than hybrid Infinity, whereas hybrid Nun-3134 demonstrated a significantly higher fruit set percentage compared to the 

other hybrids. Sarhan and Salih (2014) discovered no significant difference in the quantity of flowers and the set % of 

cucumbers cultivated in a protected environment, namely Reem and Karol. A research by Sahoo (2014) assessed five 

cucumber hybrids: Isatish, Hilton, Alamgir-ct-180, Poona Khira, and Himangi. The findings indicated that the Isatish hybrid 

was significantly better. as a proportion relative to other hybrids. Pragathi (2014) did a research to assess nine cucumber 

hybrids: Don, Encounter-962, Indam-Swadisht-43, Kareena, Maharaja, Multi-Star, Sedona, Silyon, and Vahini. The findings 

indicated that the Silyon hybrid exhibited a considerably greater number of blossoms per plant compared to the Don hybrid. 

The Kareena hybrid had a markedly higher set % in comparison to the Don hybrid. Yousefi's (2016) research, which examined 

three cucumber hybrids—Saturn, 195, and 29—revealed that the Saturn hybrid exhibited a significant increase in flower 

quantity relative to the other hybrids. Ibrahimi (2017) did a research on four hybrids of the same plant: Baraa 138, Rami, Sayff, 

and Silyon. The hybrids Baraa 138, Rami, and Sayff exhibited a considerably greater quantity of blooms than the hybrid 

Silyon. The hybrid Baraa 138 shown a significant advantage in fruit set % relative to the other hybrids Rami, Sayff, and 

Silyon. 

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

In a research conducted by Al-Sahaf et al. (2011), three cucumber hybrids—Ghazir, Najm, and Babylon—were 

assessed over the spring and fall seasons. The findings indicated that the hybrid Ghazir exhibited remarkable superiority in fruit 

quantity, average fruit weight, yield per plant, early yield, and overall yield relative to other hybrids. An experiment done by 

Abdullah et al. (2012) observed the cultivation of three cucumber hybrids, namely Hadeel, Toshka, and Shabah, in plastic 

housing. The findings indicated that the hybrid Toshka had a marked superiority in yield per plant, early yield, and overall 

output, demonstrating a substantial difference from the other hybrids, which showed no variations. A study conducted by Al-

Habar et al. (2013) assessed the performance of seven female cucumber hybrid cultivars: Summit, 276 Ameer, Grass, Baraa, 

Karol, Shadi, and Laheeb, during the spring and autumn seasons. The results showed that the hybrid cultivar Grass was 

significantly better to all other cultivars in fruit weight, quantity of fruits per plant, early production and total yield in both 

seasons. Al-Mohammadi and Al-Naif (2013) studied two cucumber hybrids (Ryan and Sayff) grown under protected 

conditions throughout the seasons of 2012-2013. The researchers found no significant effect of the hybrids on the number of 

fruits and output per plant. Pragathi (2014) conducted a study to evaluate the performance of nine cucumber hybrids viz., Don, 

Encounter-962, Indam-Swadisht-43, Kareena, Maharaja, Multi-Star, Sedona, Silyon and Vahini. The results suggested that the 

Multi-Star hybrid was much better than the Sedona hybrid in per plant output and total yield. Don hybrid showed significant 

advantage in fruit length and diameter as compared to other hybrids and fruit weight as compared to Multi-Star hybrid. Sahoo 

(2014) analyzed five cucumber hybrids i.e. Isatish, Hilton, Alamgir-ct-180, Poona Khira and Himangi. Isatish hybrid was 
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superior to other hybrids for fruit length, average fruit weight, number of fruits per plant, yield per plant and overall yield. 

Mahmoud and Al-Rawi (2015) studied four cucumber types namely, Sayff, Reem, Silyon and Datis, and found that Datis had a 

higher yield of fruits than Sayff and Reem. The Silyon variety was superior to other varieties in fruit weight, length and total 

yield, while the Sayff variety was superior in total soluble solids. Supermarketer hybrid gave much greater fruit weight and 

number of fruits per plant than the other two hybrids, Poinsett and Marketer (Ikenganyia et al., 2015). Yousefi (2016) observed 

that the three cucumber types, Saturn, 195, and 29, have little influence on yield parameters including fruit length, diameter, 

and weight. The research by Vina (2016) examined five cucumber varieties: BARAA 138, Dalia, Faris, Sayff, and Silyon RZ, 

revealing that the hybrid Silyon RZ had a markedly higher yield per plant and overall yield compared to the hybrid Dalia. In 

comparison to the hybrid Dalia, the hybrid Faris exhibited a superior quantity and yield of fruits. The hybrid Dalia has a much 

larger fruit diameter than the hybrid Faris. In their examination of four cucumber hybrids—Pointsett-76, Marketer, Super-

marketer, and Ashley—Adinde et al. (2016) found that Pointsett-76 significantly outperformed the others in terms of fruit 

quantity, fruit weight, fresh fruit weight, and overall yield (ton/ha). In 2017, three cucumber hybrids—H, P2, and P1—were 

examined throughout the spring and fall seasons. The hybrid H outperforms the other hybrids in terms of yield per plant. initial 

yield and aggregate yield. Kumar et al. (2017) performed a research to assess sixteen cucumber hybrids: 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 surpassed the hybrid KUK 9 in both fruit length and weight relative to all hybrids. The hybrid 

KUK 9 has a much larger fruit diameter than the hybrid CBA 910569500. The hybrid Multistar yields much more fruits per 

plant than the hybrid JSCU 01. The hybrid Valleystar had a much superior yield per plant in comparison to the hybrids Kafka, 

Dinamik, Fantasy, JSCU 01, CBA 910569500, Ronino, and Pruva. The hybrid Oscar exhibited much higher overall yields 

compared to the hybrids Kafka, Dinamik, Fantasy, KUK 6, Y-225, JSCU 01, CBA 910569500, Ronino, and Pruva. Hussein 

and Atallah (2017) discovered that the Grass cucumber hybrid exhibited substantial superiority over the Karima hybrid in 

terms of fruit length, weight, fruit quantity per plant, and overall yield per plant. Chinatu et al. (2017), in their investigation of 

seven cucumber hybrids—Belt Alpha, Point Set, Market More, Regal, Unbeit, Zeina, and Ashley—planted during the 2015-

2016 seasons, determined that the Regal hybrid exhibited a statistically significant superiority in fruit weight relative to all 

hybrids, as well as in the number of fruits and total yield (ton/ha) compared to the Belt Alpha and Ashley hybrids. The findings 

indicated that the Belt alpha hybrid had a much greater fruit length than the Point set, Zeina, and Ashley hybrids. In his 

research on four cucumber hybrids—Baraa 138, Rami, Sayff, and Silyon—Al-Ibrahimi (2017) determined that the hybrids 

Rami and Baraa 138 exhibited a considerably greater quantity of fruits. The hybrid Baraa 138 shown a significant advantage in 

yield per plant. 

3-2-Organic matter  

The effective control of fertilizer application to ensure robust production while safeguarding the environment has been a 

significant challenge in recent years. Augmenting output to satisfy global food demand is highly dependent on synthetic 

fertilizers, resulting in human health issues as well as land, water, and air contamination. Consequently, organic agriculture 

arose as a remedy to mitigate these issues and safeguard human and animal health (Adnan and Anjum, 2021). The 

incorporation of fish dung markedly elevated positive ions, with ammonium levels rising 16-fold and potassium levels 

increasing 35-fold; however, the enhancement attributed to chemical fertilizers was just 28%.  

 

Magnesium levels increased thrice, whereas calcium levels rose 1.5-fold. The augmentation of nutrient availability resulted in 

enhanced crop yields. Moreover, fish waste fertilizer bolsters sustainable agriculture and the viability of fish farms by 

converting 30-70% of their waste into organic fertilizer, so offering both productive and environmental advantages to the 

agricultural sector (Ahuja et al.). Fish waste serves as an exceptional fertilizer, rich in essential elements for crop development, 

including nitrogen, phosphorous, and potassium. Moreover, calcium is present in this waste and may be used to amend 

calcium-deficient soils. Jaies et al. (2024). The disposal of fish waste presents ecological challenges as well as disposal 

complications. Therefore, it is essential to identify sustainable methods for using this trash. Numerous studies have shown that 

fish waste is rich in bioactive substances, which may be extracted and purified, including bioactive peptides, oligosaccharides, 

fatty acids, enzymes, water-soluble minerals, and biopolymers. Geethanjal et al. (2020) identify fish waste as including 

numerous components, including flesh, shells, skin, viscera, bones, and fluids. This waste comprises a diverse array of fish 

species or fishing components of little or negligible commercial value, including tiny or injured commercial species, as well as 

those that do not migrate in sufficient numbers for sale (Caruso, 2016).Approximately two-thirds of fish are wasted as garbage, 

leading to considerable environmental and economic consequences (Wu and Song, 2021). Fish waste, owing to its nutritional 

makeup, may enhance compost or provide nutrients to plants (Løes et al.). Fish waste has historically been used as fertilizer 

owing to its nutritional density, particularly in nitrogen and phosphorus, and its fast breakdown. Approximately 75% of the 
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entire weight of fish results in solid waste, including intestines, head, skin, bones, fins, and carcasses post-processing. This 

trash is abundant in nitrogen, potassium, phosphorus, and trace minerals. Ghaly et al. (2013) and Radziemska et al. (2018) 

investigated the impact of fish waste-derived fertilizers on vegetable growth and outcomes. A pot experiment was conducted to 

examine the impact of various fertilizers on the growth of snow lettuce (Lactuca sativa L.) and to analyze its whole chemical 

makeup and microelements. 

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

Staley et al. (2013) observed that organic fertilizers produced from the decomposition of fish waste serve as a natural 

stimulant that promotes vegetative and root development in horticultural plants, providing an effective alternative to artificial 

fertilizers. Numerous studies have demonstrated that decomposed fish manure can yield effects comparable to chemical 

fertilizer NPK in enhancing the dry and fresh weight of plants such as Amaranthus hybridus, Solanum macrocarpon, Celosia 

argentea, and Vigna unguiculata. The findings indicated a considerable rise in carotenoid levels with the addition of fish 

organic fertilizer. Lema and Degebassa (2013) performed an experiment using fish waste fertilizers, inorganic fertilizers, and 

non-decomposed fertilizers to assess their effects on the development and productivity of tomato plants. The results showed 

that fish waste fertilizers considerably affected the height of the plants compared to other fertilizers. Rajasree and 

Aranganathan (2016) reported that the application of 5% and 10% liquid fish organic fertilizer significantly increased the plant 

height of tomato plants (Solanum lycopersicum) after 30 days of cultivation with heights of 50.8 and 54.29 cm, respectively. 

The results were much higher than normal treatment and set fertilizer with height 38.6 cm and 33.5 cm respectively. Fertilizer 

application of 15% fish fertilizer gave an average of around 50 leaves per plant, while the recommended fertilizer treatments 

delivered just 33 leaves per plant. Priyanka et al. (2019) reported that foliar application of fish amino acids from degraded fish 

waste improved vegetative growth of mung bean (Vigna radiata). The height of plants using this fertilizer at 1% gave 34.8 cm 

whereas the control treatment produced plants of 28.0 cm. Mustafa et al., (2022) observed that sweet pepper plants height 

significantly increased by the use of fish extract at 10 and 20 ml concentration. The height of sweet pepper plants were 35.33 

cm at 10 ml concentration and 27.33 cm at 20 ml concentration while 17.16 cm at 0 ml concentration. Karo and Marpaung 

(2020) revealed that the use of fish fertilizers at the rate of 1000 kg/ha on leek plants increased the height of the plants. 

Sutriana et al. (2023) did an experiment to determine the influence of river fish waste with different concentrations of 0, 5, 22, 

45, 67.5, and 90 ml on the development of leek plants. The concentrations of 90 and 67.5 ml of fish waste resulted in a 

significant enhancement in plant height, leaf count, tuber formation age, wet tuber weight, and dry tuber weight. Pakeerathan et 

al. (2023) discovered that the use of fish emulsion with other organic fertilizers enhanced the vegetative and root development 

of marigold (Amaranthus viridis L.). The application of fish emulsion in conjunction with Vermicompost extract yielded the 

most significant average growth characteristics, with a leaf area of 17.3 cm, a plant height of 27.13 cm, and a root length of 

19.95 cm. Moreover, there was a notable increase in the plant's fresh and dry weight, with the fresh weight attaining 4.92 g and 

the dry weight reaching 1.63 g, while the leaf count was 11.25 leaves per plant. Ramesh et al. (2020) observed that the 

application of fish amino acids at several quantities (4%, 3%, 2%, 1%, 0.5 ml) on cucumber plants was conducted. L -1 At a 

concentration of 2%, the chlorophyll content dramatically increased, reaching values of 26.5 and 26.10 compared to the other 

concentrations. 

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

Mazur and Radziemska (2014) conducted an experiment cultivating radish (Raphanus sativus) in Sinadin, using an 

organic fertilizer composed of various elements, with fish waste comprising 80% of its formulation. The findings indicated that 

the mean leaf nutrient concentrations of phosphorus (P), potassium (K), calcium (Ca), and sodium (Na) were markedly 

elevated in all treatments using organic fertilizer in comparison to those employing mineral fertilizer.Shahsavani et al. (2017) 

shown that the incorporation of fish waste significantly enhanced the quality of cowpea (Vigna unguiculata) seeds cultivated in 

greenhouses, when compared to artificial fertilizers. This enhancement resulted in a substantial elevation in protein and 

phosphorus concentrations in the seeds. A study conducted by Radziemska and colleagues (2019) assessed the efficacy of 

fertilizers derived from fish waste decomposition in agriculture, revealing that the application of this fertilizer to agricultural 

soil resulted in a substantial enhancement of macronutrients in the leaves of snow lettuce (Lactuca sativa L.).Nitrogen levels 

rose by 78.6%, phosphorus by 61.8%, and potassium by 56.3%.Moreover, the concentration of micronutrients was similarly 

elevated. Hussein and Ahmed (2020) noted that the application of varying concentrations of fish oil at 3, 2, and 1 ml/L on 

potato plants resulted in a significant difference in nitrogen percentage in the leaves at the 2 ml/L level, achieving values of 

2.91% and 2.87% across the two seasons, respectively, in comparison to other treatments. Unggang et al. (2023) noted that the 

terrestrial application of fish meal fertilizers enhanced the nitrogen content in spinach leaves.Alawi and Drifl (2016) reported 

that the application of the organic nutrient Slaptoniol 2 at a concentration of 2 ml/L on cucumber plants cultivated in a plastic 
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house, administered three times—initially 12 days post-transplantation, followed by two subsequent applications at 21-day 

intervals—resulted in a significant enhancement of the total chlorophyll content in the leaves. However, the spraying did not 

affect the nitrogen and phosphorus levels in the leaves much but caused a significant decrease in the potassium content as 

compared to the control treatment. 

3­2­3 Effect of organic matter on markers of floral growth   

Hamza et al. (2010) Demonstrated that the application of four different concentrations of organic fertilizer (4.0, 5.0, 6.0 

and 7.0 ml/L) to the cucumber plants in a greenhouse in central Iraq significantly increased the number of flowers and the 

percentage of fruit set at the concentration of 6.0 ml/L. Shafeek et al. (2016) used two strategies to incorporate humic acid into 

Pracodo hybrid cucumber plants cultivated in a plastic greenhouse: foliar spraying and soil application, at four levels each (0, 

3, 6, and 9 L/acre). The findings indicated that a concentration of 9 L/acre for both approaches resulted in a substantial increase 

in bloom quantity throughout both seasons. A study by Buang et al. (2018) demonstrated that the application of fish waste 

extract to cucumber plants at various concentrations (50, 40, 20, 10 ml), alongside a control treatment, resulted in a significant 

enhancement in the number of flowers, number of fruits, and fruit weight at the 20 ml concentration compared to the other 

concentrations. Abusaief and Bulsod (2021) observed in their research that the application of fertilizers containing fish extract 

to flax plants resulted in enhanced grain and oil yield, as well as increased fiber content. 

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

In a research by Castro et al.(2006),the application of liquid fish extract to the soil enhanced the fruit quantity and 

overall output of cherry tomato plants.Sanwal et al.(2006)found that the use of the aqueous extract derived from anaerobic 

organic fertilizer waste resulted in enhanced crop yield and elevated nutritional antioxidant levels in broccoli plants.In an 

experiment by Fahlivi(2015),the application of liquid fertilizer derived from fish guts to onion and garlic plants resulted in 

enhanced production and increased plant height.A study by Llera et al.(2015)examined the effects of various fertilizers, 

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

plants,revealing that fish waste fertilizer produced a significantly superior crop compared to the other fertilizers.  

Organic fertilizers are crucial for improving the quality of fresh vegetable crops post-harvest (Nurhidayati and Murwani, 

2017). Elkharafen et al. (2018) observed that the incorporation of fish waste into peach bushes resulted in an enhancement in 

their quantitative production. Kaab (2019) discovered that irrigating basil plants with fish farm water resulted in a substantial 

enhancement in both the fresh and dry weight of the vegetative and root systems, the leaf count, and the stem height, in 

comparison to irrigation with river water. A research by Abdelghany (2024) shown that applying 1.5 ml/L of fish fertilizer to 

pomegranate trees resulted in an increase in fruit quantity, grain weight, peel weight, juice volume, and dissolved solids 

compared to 0.5 ml/L. 

3­3 Storability  

3-3-1Percentage of weight loss %  

Fruits diminish their water content by transpiration and respiration, regardless of whether they remain connected to the 

plant or have been harvested. While the fruits remain connected to the mother plant, this deficit may be mitigated by the 

absorption of water from the plant. Post-harvest, water loss emerges as a critical issue, since even little weight reduction results 

in fruit wrinkling and withering, leading to substantial losses (Al-Ani, 1985). Weight loss transpires either from water 

evaporation from the fruit's surface, from the use of the fruit's nutritional reserves via respiration, or from a combination of 

both factors. Jasim et al. (1991) conducted a study on "California Wonder" green sweet pepper fruits, which were subjected to 

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

assessments performed every five days. Regardless of the dosage of calcium chloride utilized, the scientists found that the 

weight loss was lower in fruits kept at 5 °C compared to fruits stored at 10 °C. Ashtari (2004) harvested the fruits of 

"Shahmiveh" pear variety in the early morning in July and August in an experiment.  The fruits were divided into two groups, 

one treated with 100% calcium chloride and the other with 2% calcium chloride and 100 ppm chlorin. When the fruits were 

kept at 2 °C the weight loss in both groups was reduced by 30-40% in comparison with the non-calcium treated fruits which 

showed the highest weight loss. Grey et al. (2007) reported substantial differences in weight loss rates across five tomato 

cultivars: Hatouf F1, Rio F1, Douna F1, Primato F1 and Super Mamande.Primato F1 exhibited the lowest weight loss rate, 

with no significant difference observed when compared to Super Mamande; however, notable differences were evident when 

compared to the other cultivars. The research also revealed that Primato F1 had the lowest spoilage rate, which considerably 
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differed from all other cultivars. Taain et al. (2007) demonstrated that the weight loss in okra fruits of the Khneissri cultivar 

escalated with time during storage, reaching a maximum of 13.76% after 12 days at 10±1°C. 

3-3-2 Percentage of damage (%)  

Fruits exhibit resilience to damage during storage, however post-harvest damage remains one of the most critical 

challenges they encounter. Mechanical damage, physiological damage, and microbial infections from fungus, bacteria, and 

yeasts that afflict fruits post-harvest, as well as during storage and distribution, are the most severe forms of damage. 

Temperature plays a vital role in assessing damage, since refrigerated storage at low temperatures considerably mitigates harm, 

according to research. Al-Ani (1985), Dementeva (1988), and Vegonski. A research conducted by Panwer (1982) shown that 

temperature and storage period significantly influenced the rate of deterioration in fruits. The extent of damage increases with 

higher temperatures and prolonged storage duration. Fruits experience deterioration both before to and subsequent to storage. 

Spoilage resulting from mechanical, physiological, and microbial damage is regarded as the most significant issue for fruits 

post-harvest. as per Al-Ani (1985). Tain et al. (2007) demonstrated that the spoilage rate of Super Marimmond tomato fruits 

held at 5±2°C for 21 days escalated to 12.2%.The research identified fungal infections as the predominant cause of loss, with 

several fungus detected, including Aspergillus niger and Penicillium italicum. 

3­3­3 Total soluble solids (T.S.S)

Fruits decrease in water content while remaining on the plant or after harvest. The loss is readily compensated when the 

fruits remain attached to the mother plant. Post-harvest, water loss is a significant issue as it leads to the wilting and wrinkling 

of fruits, substantially diminishing their market value. Fruits that reach this level of deterioration may result in significant 

losses for farmers and merchants; hence, preserving the water content post-harvest is essential for maintaining the quality and 

marketability of the fruits. According to Al Ani (1985), the water content of fruit is regarded as a crucial component in 

maintaining quality throughout storage. When fruits dry, the turgor pressure of their cells decreases and withering happens. 

Weight loss occurs owing to water loss via evaporation from the outer surface of the fruit or due to the utilization of food 

reserves in respiration or both (Shirokvo, 1988). Total soluble solids showed a rise with storage period and reached a 

maximum of 21.24 % after 5 weeks. The research by Taain et al., (2015) on storage capacity of jujube fruits of Taffahi variety 

at a temperature of 0±1°C in refrigerated incubator for a period of 5 weeks showed that 

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

Indicator Value 

( E.C ) Dsm-1 4.06 

( PH ) 7.50 

Total N mg l-1 1.85 

Total P mg l-1 33.48 

Total K mg l-1 17.39 

Na mg l-1 169.60 

Total Ca mg l-1 1120 

Organic Matter% 0.29 

% Soil separations  

Sand 80.732 

Silt 14.752 

Clay 4.516 

Soil texture Sandy mix 

Irrigation water  

( E.C ) Dsm-1 3.40 
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( PH ) 7.00 

4-Results and Discussion 

The effect of variety was very significant as shown in Table (2) . The plants of Shadi variety were superior to those of 

the other variety in all vegetative growth indicators except the total number of leaves/plant in which there were no significant 

differences between the two varieties. In contrast, Shadi variety plants performed best with 4.29%, 13.48%, 24.39%, 6.31% and 

11.36% increases in plant height, stem diameter, fresh weight, dry weight and moisture % accordingly as compared to Saif. 

This may be associated with the genetic characteristics of the variety and its response to environmental factors.  

The same results showed substantial effects of spray treatments on all the vegetative growth parameters studied except total leaf 

number and dry weight of plants. The application of calcium chloride at 3% concentration significantly increased the fresh 

weight of the plant by 14.73% compared to the control treatment (distilled water only). This can be attributed to the ability to 

apply the correct concentration of calcium to activate numerous enzymes, thus promoting meristematic cell division and 

regulating various phases of plant growth and development as it acts as a secondary messenger in the plant’s hormonal response 

(Poovaiah, 1993; Hopkins, 1999). Fresh weight gain of the plant was positively seen however calcium chloride spray at 1% 

concentration caused significant decrease in plant height and stem diameter than other spray treatments. Calcium chloride at 

2% concentration was much more effective in reducing moisture than the other spray treatments. The table shows that the 

interaction of the two studied factors had a significant effect on all the studied indicators of vegetative development other than 

the total number of leaves per plant. Untreated Shadi cultivar exhibited the tallest plant height (212.8 cm) while the shortest 

plant height (170.7 cm) was obtained in the Saif cultivar treated with 1% calcium chloride. The stem diameter of the Saif 

cultivar plants treated with 2% calcium chloride solution is much greater with a mean diameter of 8.26 mm however the plants 

treated with 3% calcium chloride solution have a lesser stem diameter of 6.43 mm. The Shadi cultivar plants treated with 3% 

calcium chloride concentration recorded considerably higher fresh and dry weights with maximum weights of 66.66 grams and 

262.1 grams, respectively. On the other hand, the lowest fresh weight (160.5) was recorded from the Saif variety plants sprayed 

with 2% concentration of calcium chloride and the lowest dry weight (55.43) was recorded at 3% concentration. The plants of 

Saif variety treated with 3% calcium chloride solution recorded highest moisture percentage (76.78%) however, lowest 

moisture percentage (65.04%) was seen in plants treated with 2% solution. 
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Table (2) Effect of spraying with calcium chloride on several vegetative development indicators of the two hybrid cucumber 

types ((Saif and Shadi)) cultivated in the plastic house

Variety Calcium 

chloride 

concentrations 

% 

Plant 

height (cm) 

stem 

diameter 

(mm) 

Total 

number of 

leaves/plan

t 

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 

 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 

difference 

significance 

significant 

at the 0.05 

level for the 

interaction 

29.87 0.07 No 43.58 6.28 6.01 

Average effect Saif 

Variety Shady 

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 substantial influence only on average weight of a single fruit and early production. The 

mean fruit weight revealed that Shadi variety had a significant advantage over the Saif variety by 15.25%. On the other hand, 

the early output of the Saif variety was much higher than the Shadi variety by 16.04%. The difference between the two kinds 

may be due to the genetic make-up of the variety and its general responsiveness to environmental stimuli. The results showed 

that only two features were considerably affected by spraying treatment, namely early and final product.Applications of 

calcium chloride at 1 and 2% resulted in less early production than the control treatment and application of 3%. However, 3% 

application increased the total production significantly compared to the control treatment and the 1% and 2% concentrations 

with increase rates of 20.0%, 33.89%, and 30.32%, respectively. The increase in yield may be explained by the activity of 

several enzymes after using a proper dose of calcium chloride, which causes an increase in the rate of cell division and 

photosynthesis. This is consistent with the results of Lieng et al. (2008).  

It can be seen from the table that the interaction of the two study parameters had a substantial effect on all the studied yield 

characteristics. The best result was obtained in the untreated Shadi cultivar with a maximum number of 28.40 fruits and the 

maximum average fruit weight of 146.3 g. On the other hand, the lowest number of fruit (21.60) was recorded from Shadi 

cultivar treated with 1% calcium chloride. The lowest average fruit weight (112.4 g) was recorded from Saif cultivar treated 

with 1% calcium chloride. The maximum early production and total yield were found in the plants of the cultivar Saif, treated 

with 3% calcium chloride solution, which were 0.613 and 4.057 tons per plastic home, respectively. Conversely, the Shadi 

cultivar plants treated with a 1% calcium chloride solution yielded the lowest early yield of 0.350 tons per greenhouse, while 

the Saif variety plants receiving a 2% calcium chloride concentration exhibited the lowest total yield of 2.358 tons per 

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 

The least significant 

difference at the 0.05 

significance level for the 

interaction 

5.25 32.6 0.102 0.517 
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The variety has a substantial effect on the harvest quality, except for the total soluble solids content in the fruits as shown in 

Table (4). The Saif fruits had much higher vitamin C, potassium ion penetration and calcium content than the Shadi fruits. This 

disparity might be attributable to inherited factors. The calcium chloride spray treatments considerably affected two 

characteristics: the proportion of potassium ions entering the fruits and the calcium content of the fruits. The quantity of 

potassium ions entering the fruits was greatly reduced in the spray treatment compared with the control treatment and the 

reduction was more pronounced with increasing concentration of calcium chloride spray. This suggests that the spray 

treatments helped in preserving the fruit cell membranes and hence increased the life span of the fruits by maintaining the 

integrity of the cell membranes for a longer period. Bakr and Gawish (1993) found that spraying calcium chloride considerably 

increased calcium levels in fruits compared to the control treatment, and the impact increased with increasing the concentration 

of the spray. The same table indicates that the interaction of the two study components significantly affected all examined 

qualitative qualities, shown by the percentage of total soluble solids. The Shadi variety of fruits treated with 2% calcium 

chloride had the maximum vitamin C content at 11.52 mg/100 g of fresh weight, while the untreated Saif variety showed the 

lowest concentration at 8.53 mg/100 g of fresh weight. The Saif variety fruits treated with a 3% calcium chloride solution had 

the lowest potassium ion penetration at 24.79%, while the untreated Saif variety fruits showed the maximum penetration at 

39.77%. The Shadi variety fruits, treated with a 3% calcium chloride solution, had the maximum calcium concentration at 

63.10 mg/g, while the untreated Saif variety fruits displayed the lowest concentration at 12.21 mg/g. 

 

 

 

 

 

 

 

 

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 
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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 

difference 

significance 

for the 

interaction 

significant 

at the 

level of 0.05 

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  

This research concludes that applying a 3% calcium chloride solution to cucumber plants at the 4-5 true leaf stage 

enhances vegetative development and both the quantitative and qualitative yield of cucumbers cultivated in plastic homes. 
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