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Abstract--- The study was conducted in the plastic House during the 
growing season 2021_2022 at the research station belonging to the 

Faculty of Agriculture and marshes / Dhi Qar University / mustafiya 

area in order to study the effect of spraying with Zolfast on the growth 
and yield of three hybrids of eggplants and the overlap between them 

under protected cultivation (plastic house ), and the varieties are 

(black ,Barcelona and black beauty), where they were treated with five 

concentrations are(0, 0.5, 1, 1.5 and 2)ml L1, and sprays five times in 
a row and every two weeks a spray, and its effect on the chemical 

qualities (the percentage of chlorophyll in the leaves, the estimation of 

anthocyanin pigment in the fruit peels and the estimation of alkaloids 
in the fruits) of the eggplant plant is studied. Use the design of 

complete random sectors (R.C.B.D) for a one-time split factor 

experiment, where the items are placed in the main pieces of the 
Main_Plot and the concentration of zolfast is the second factor of the 

Sup_Plot, where it was distributed to three repeaters for each item in 

one warehouse, thus the number of experimental units reached 45 
units . And the adoption of statistical analysis of results using the 

SPSS system and the L test.S.D to test the averages at the probability 

level of 0.05 (Al-Rawi and Khalfallah , 2000), the results showed that 

the chlorophyll rating in the leaves exceeds the highest value of the 
Barcelona variety(17.99) and surpasses the black variety with a value 

of (4.67) in the anthocyanin dye rating in the peel of eggplant fruits . 

The recipe for estimating alkaloids in fruits reached the highest value 
at the Barcelona variety (0.35). 
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Introduction  

 

Eggplant is classified (Solanum melongena L.  Eggplant is one of the vegetable 

crops of the nightshade family ,which is one of the economically important plant 
families, and this family includes more than 75 genera and 2000 plant species 

spread throughout the world (Choudhury, 1976 ). It is believed that originally 

native to India (Vavilov, 1928), eggplant originates from ancient wild species that 
originated in central India and south-eastern China, from which its cultivation 

spread to Africa, Spain and other regions of the world (Zeven and Zhukovsky, 

1975 ). The crop is grown for its fruits, which are eaten after cooking, used in 
pickles, and kept frozen or canned for export . 

 

 Fertilizing is one of the important crop service processes and one of the most 
important means of agricultural production in increasing qualitative and 

quantitative production , as it has a crucial role in regulating the feeding 

conditions of the plant , especially the abundance of major nutrients, including 

sulfur, which the plant needs in large quantities, and studies have shown that 
foliar spraying of fertilizers is one of the modern agricultural techniques that 

ensures the access of nutrients to the crop directly and quickly in the event that 

they cannot reach through the roots, and thus foliar feeding is one of the most 
efficient fertilization methods, as it processes the nutrients of the plant when 

there are problems in the absorption of elements from the soil (Ling and 

silberbush, 2002) it is worth noting that vegetable plants are uneven in the need 
for nutrients and this depends on the nature of growth and genetic makeup, since 

eggplants are soil-stressed crops for the length of its growth  , 
 

Materials and methods of work : 

 

The experiment was conducted during the growing season 2022_2021 at the 
research station belonging to the Faculty of Agriculture and marshes / Dhi Qar 

University / mustafafiya area to study the effect of spraying with Zolfast on the 

growth and yield of three hybrids of eggplants under protected cultivation (plastic 
house ), and its effect on chemical qualities ( chlorophyll ratio in leaves, 

anthocyanin pigment estimation in fruit peels and alkaloids estimation in fruits) 

is studied in one experimental unit of eggplant plant. 
 

Estimation of the percentage of chlorophyll in the leaves : 

 

They were measured by a SPAD device and at a rate of ten readings per 
experimental unit for full-grown leaves and the rate was extracted . 

 

Estimation of anthocyanin pigment % in fruit peel : 
 

The anthocyanin dye in the eggplant Rind was estimated by taking 5 g of soft fruit 

rind and placed in 100 ml of a mixture (HCL titer 1.5 + methyl alcohol 85%) and 
then filtered in a standard flask and completed the volume to 500 ml with the 
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same mixture and read with a Spectrophotometer at a wavelength of 535 Nm as 

stated in Ranganna (1977) according to the following equation : 

 
 

              Dilution volume×total volume× device reading 

      ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ                                        
          Sample size × sample taken for reading the device is 100mg1- 

                                                    Anthocyanins 

100 = ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ×  
                                                        98.2 

 

Estimation of alkaloids|% in fruits : 
 

I followed the method presented by the scientist (2002TreasaaGE) , to detect the 

presence of alkaloids in the models, where the dragendrroffs method was used, 
which provides for extracting the sample alcohol with succulents and taking( 1 

ml)of the extract and adding to it (0.5 ml ) of hydraulic acid (10%) and a few drops 

of Dragon drops, where the appearance of the precipitate is evidence of the 
presence of alkaloids and the concentrations were measured along the 470 Nm). 
 

Results and discussion : 
 

Table (1) shows the effect of spraying with Zolfasto and the variety in estimating 

the content of chlorophyll leaves to the presence of significant differences of 
concentrations, having reached the highest concentration value ((2ml L1- (18.36) 

and the lowest concentration value of 0.5) ml L1 - having reached the value of 

(15.50) ,  
 

The table also showed the presence of significant differences between the studied 

varieties, as the highest value was reached by the Barcelona variety(17.99), while 

the lowest value belonged to the Black Beauty variety, which reached (15.16), and 
the table indicated that the value of the overlap between the concentrations and 

the Variety had a significant effect, as the Barcelona variety gave the highest 

value of 19.66) in the Black Beauty has given the lowest value in the quality of 
estimating the Leaf content of chlorophyll of the studied plant amounted to 13.65 

at a concentration of 0. 

 
The reason for the superiority of spraying coefficients in the nutrient solution is 

the entry of nitrogen, which is one of the components of the nutrient solution in 

the synthesis of porphyrin rings that enter into the composition of the chlorophyll 
molecule and the element manganese, which helps to build chlorophyll through 

the reduction of nitrates inside the plant by acting as an enzymatic equivalent of 

the hydroxylamine reductase enzyme and the nitrite reductase enzyme, and thus 

provides the necessary amounts of the nitrogen element, the main component of 
the molecule chlorophyll, (Al-Sahaf, 1989 ) and these results agreed with (Al-

Subai'i, 2021) 
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Table (1) the effect of spraying with Zolfastvariety in estimating the 
percentage of total chlorophyll % in the leaves of an eggplant plant 

Estimation of anthocyanin pigment in the rind of fruits mg 100 G1-soft 

weight: 
 

Table (2) the effect of spraying with Zolfasto and the variety in estimating the 

anthocyanin pigment in the peel of fruits mg 100 g 1 - soft weight indicates the 
presence of significant differences in concentrations, as the highest concentration 

value reached 2 ml L 1 - 4.24 G 1 - and the lowest concentration value of 0.5 ml L 

1 - as the value reached 3.58 G 1 - the table also showed the presence of 
significant differences between the studied varieties, as the highest value 4.67 G1 

- while the lowest value of the Black Beauty variety is 3.32 G1 -, and the table 

indicated that the value of the overlap between the concentrations and the Variety 

has a moral effect, as the black variety gave the highest value of 4.19 G1 - in the 
estimation of the anthocyanin pigment in the peel of fruits, mg 100 G1 - soft 

weight of the studied plant at concentration 2, while the Black Beauty variety 

anthocyanins in the peel of fruits mg 100 G1 - soft weight of the studied plant 
amounted to 2.07 G1 - atconcentration 0. 

 

An increase in the concentration of chlorophyll pigment in the leaves helps to 
concentrate it in the fruits (Salloum, 2012), in addition to the presence of 

chlorophyll pigment with delphinidine dye contributes to an increase in the 

concentration of anthocyanin pigment and the coloring of the fruit peel in black, 
and this is consistent with what was indicated (El-Sayed, 2009). These results 

were agreed with (al-Maliki ,2012) and (Al-Subaie, 2021). 
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Table (2) effect of spraying with Zolfastvariety in the estimation of 

anthocyanin pigment in the  
 

rind of fruits (mg 100 G1 - soft weight) of an eggplant plant . 

 

Estimation of alkaloids in fruits mg 100 G1-soft weight: 

 

Table (3) shows the effect of spraying with Zolfasto and the variety in the 

estimation of alkaloids in fruits mg 100 g 1-soft weight of an eggplant plant to the 
presence of significant differences in concentrations, as the highest value of the 

concentration reached 2 ml L1 - 0.47 G1 - and the lowest value of the 

concentration of 0 ML L1 - as the value reached 0.14 G1 -, the table also showed 
the presence of significant differences between the studied varieties, as the 

highest value Barcelona 0.35 G1 - while the lowest value of the Black Beauty 

variety is 0.24 G1 -, and the table indicated that the value of the overlap between 
the concentrations and the Variety has a moral effect, as the Barcelona variety 

gave the highest value of 0.57 in the estimation of alkaloids in fruits, mg 100 G1 - 

soft weight of the studied plant at concentration 2, while the Black Beauty variety 
gave the lowest value in the quality of alkaloids in fruits, mg 100 G1 - soft weight 

of the studied plant at concentration 2, while the Black Beauty variety gave the 

lowest value in the quality of alkaloids in fruits mg 100 G1-soft weight of the 
studied plant amounted to 0.12 atconcentration 0. 

 

Studies have indicated that the percentage of accumulation of compounds 

depends on the genetic characteristics of the cultivated variety, and the reason for 
the disparity between varieties in their content of alkaloids is due to the difference 
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of their wild parents, from which they obtained some of their breeding qualities 
(Hassan, 1999).  

 

Fertilization also has a clear moral effect on the accumulation of alkaloids, 
especially at the upper levels of nitrogen fertilization, as in the full mineral 

treatment, and the reason for this is that total alkaloids are one of the organic 

secondary metabolic components within the plant, and nitrogen is the main 

element in their construction and accumulation, (Abu Zeid, 2005),  
 

Nitrogen also improves vegetative growth when it gets represented to organic 

nitrogen compounds in chloroplasts, which are the center of carbohydrate 
synthesis in the plant. 

 

 Potassium also has the effect of activating the enzyme Nitrate Reductase, which 
leads to the reduction of nitrates in leaves and their conversion to ammonia, 

which in turn binds to ketonic acid to form protein amino acids, which form 

proteins (Al-Fadli, 2006), 
 

Table No. 3 effect of spraying with Zolfastvariety on the estimation of 

alkaloids in fruits (mg 100 G1 - soft weight) of an eggplant plant . 
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