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Abstract 

The experiment was conducted inside a wooden canopy in a private nursery in Kirkuk Governorate Iraq, to determine 

the effect of organic fertilizer (wheat waste factory) and phosphate fertilizer using rock phosphate fertilizer and 

superphosphate fertilizer and their interactions on five month old seedlings of three citrus rootstocks (Narainj and 

Sunicle Stromello and Volcameriana ). The study used a randomized complete block design (R.C.B.D.) with three 

replications. The least significant difference (LSD) was used to compare the means at a probability level of 0.05. The 

traits were taken 3 and 5 months after the fertilizer combinations. The results indicated that the Sonicel Stromelo 

Origin outperformed the Naring Origin in the dry weight traits of vegetative and root system mass and the leaf NPK 

content traits in 3-5 months . Fertilizer combinations (10g organic fertilizer + 2g phosphate rock) significantly affected 

the other fertilizers combinations used for all the studied traits. As for the interaction between origins and fertilizer 

combinations used, the interaction between organic fertilizer (10g organic fertilizer + 2 g phosphate rock) and Sonicel 

Stromelo significantly affected the dry weight of vegetative and root system, and leaf NPK content. 

Keywords: citrus origins, mineral elements,organic fertilizer, phosphate rock 

INTRODUCTION 

Citrus fruits belong to the family ( Rutaceae), the fruits of which are (berry) fruits called (Hesperidium). 

The family includes many genera, the most economically important of which is the genus (Citrus), and 

sources indicate that the original habitat of citrus fruits is in warm regions, including subtropical regions. 

The original habitat of citrus fruits is the warm regions, which include subtropical regions, and from these 

regions, citrus spread to other world regions Citrus spread to other regions of the world between 40º north 

and south of the equator 40 . Citrus fruits have specific nutritional requirements from the soil to ensure 

optimal growth and production (29). Essential oils commonly used from citrus fruits in aromatherapy(12). 

The health and quality of the crop depends on the availability of essential nutrients in the soil at the 

appropriate concentration , providing nutrients in a balanced manner, especially phosphorus, is one of 

the most important problems in the agricultural process due to the high cost of fertilizer, environmental 

pollution resulting from the use of large quantities of phosphate fertilizers and problems with phosphorus 

retention in the soil despite the addition high levels of fertilizer, so ground nutrition is one of the most 

important issues, The nutritional elements of crops are one of the most important foundations of 

agricultural production and preserving plant life. Treating these problems has become necessary, requiring 

either reducing fertilizer levels and adding them in multiple batches or using alternatives such as natural 

rocks, including raw phosphate rock, the raw material inmanufacturing phosphate fertilizers (28). 

Phosphorus added to the soil undergoes a series of chemical and physical reactions that affect splant 

availability . These reactions are influenced by soil type, pH, moisture, adsorption reactions, precipitation 

reactions and other environmental factors(33), The degree of soil reaction plays an important role in 

phosphorus readiness, as the degree of soil reaction (or pH) plays a vital role in the readiness of phosphorus 

(i.e. its availability to plants), The chemical reaction between phosphorus and the compounds present in 
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the soil is greatly affected by the level of acidity or alkalinity in the soil, as its availability decreases with 

increasing degree of reaction, as is the case in Iraqi soils, as Iraqi soils suffer from a deficiency in the 

amount of phosphorus ready for absorption, as Iraqi soils have a essential degree of reaction due to the 

increase in the percentage of carbonate calcium(4), which causes the fixation of ions phosphate on the 

surfaces of carbonate calcium, and organic matter in the soil is organic components resulting from the 

decomposition of living materials such as plants, animals and microorganisms that were present in the 

soil. Organic matter plays an important role in improving soil properties and supporting plant growth (2), 

as it is considered an important source of many nutrients and contributes to improving the structure of 

the soil and its water retention and supplying plants and microorganisms with a several nutrients necessary 

for their growth and gas exchange and raising the cation exchange capacity of positive ions (CEC) (Cation 

Exchange Capacity) and reducing soil pH, thus increasing the availability of phosphorus for plants (11), 

(9) (18).Due to the mutual physiological relationship between the origins and the scion, the mutual 

physiological relationship between the origins and the scion is a complex relationship that significantly 

affects the growth of the tree, its productivity and the quality of the fruits in citrus cultivation. The " origin 

" is linked to the scion (the upper part of the tree that produces the fruits) in the grafting process .This 

relationship can improve or reduce the performance of the tree according to the type of origin and scion 

chosen, as the origin affects the growth, productivity and quality of the scion fruits and its resistance to 

diseases, with differences in the absorption of nutrients by the citrus origin used, as they vary among 

themselves in the absorption of nutrients and their distribution within the plant (26) and (21). Preparing 

the origin correctly and in a good and rapid growth condition is one of the most important requirements 

for its successful use as an origin, as it plays an important role in the success of grafting on it. It is necessary 

to use means that help in this, including the use of organic fertilizers and the use of sources of phosphorus 

from its natural sources (phosphate rock) and its industrial sources (super phosphate fertilizer) and the 

effect of these factors combined on the response of the origin under study (31)(8). Therefore, the study 

aimed to know the response of 5-month-old citrus seedlings, bitter orange and sunkal stromelo, to 

combinations of organic fertilizer (made from wheat waste) and phosphate fertilizer using phosphate rock 

and super phosphate fertilizer and their interactions. 

 

MATERIALS AND METHODS 

The experiment was conducted inside the woody canopy in a private nursery in Kirkuk Governorate Iraq 

for the 2024 growing season .To study three citrus origins propagated by seeds, 5 months old ,planted in 

5 kg plastic anvils with mixed sandy soil and combinations fertilizer , phosphate fertilizer ,super phosphate 

fertilizer and phosphate rock was obtained from phosphate rock mines in Akashat area in Anbar 

Governorate, and dried in the oven at °110C for 24 hrs and then milled and passed through a sieve with 

a hole diameter of 2.5mm, and was analyzes for some of its chemical properties. Table(1) shows some of 

the chemical properties of the phosphate rock and organic fertilizer used in the study, which were analyzed 

in a private laboratory. 

 ̀

Table (1): Chemical properties of the phosphate rock and organic fertilizer. 

organic fertilizer 

N % P % K % EC ds.m-1 M.O g.kg1- 

3.6 0.83 9.4 1.66 162.1 

phosphate rock 

Ph 1:1 EC ds.m-1 P+ g.kg1- K+ g.kg1- 

6.4 5.8 101.24 729 

So++ % Ca++ % Na++ % Mg++ % 
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2.45 293.6 311 282 
 

A randomized complete block design (RCBD) was used (13), and the results were evaluated using analysis 

of variance (ANOVA), with means compared using the least significant difference (LSD) test at a 

probability level of 0.05. 

 

STUDIED FACTORS: 

First_ Three citrus origins (Naring and sonicle stromelo and Volcameriana ). The symbol is (N and S and 

V) 

Second_ combinations fertilizer (organic + phosphate) Their concentrations were as follows: 

1- The control symbol is T0 

2- Fertilization with 0.500 g super phosphate symbol is T1 

3- Fertilization with 2g phosphate rock symbol is T2 

4- Fertilization with 10 g organic fertilizer symbol is T3 

5- Fertilization with (10g organic fertilizer + 0. 500 g super phosphate) symbol is T4 

6- Fertilization with (10g organic fertilizer + 2g phosphate rock) symbol is T5 

The number of treatments was 18 with three replicates, so the number of experimental units was 54, with 

3 seedlings per treatment in each replicate. The number of seedlings used in the experiment was 162 s 

seedlings . The quantities of phosphate fertilizer were calculated based on achieving the same amount of 

added phosphorus, i.e. (60 kg phosphorus/hectare). 

 

STUDIED TRAITS: 

The studied characteristics were recorded on two dates, the first after 3 months and the second after 5 

months from the start of the experiment: 

1- The dry weight of the vegetative and root system on two dates. The weight is stable after drying the 

vegetative and root system in an electric oven at a temperature of 60°C (25). 

2- Estimation of NPK percentage in leaf on two dates , The nitrogen percentage was estimated using a 

(micro-kejldant) device based on (22). The phosphorus percentage was estimated using a 

spectrophotometer with a wavelength of (700 nm) according to the method mentioned .The potassium 

percentage was estimated using a flame spectrophotometer (Flame-photometer )according to the method 

mentioned by (23). 

 

RESULTS 

1- Dry weight of the vegetative system (g): 

The results in Table 2 indicated that the cultivars differed significantly in the average dry weight of the 

vegetative group, as the seedlings of the Sonicle Stromelo cultivar were superior and gave the highest 

average of 36.28 and 56.76 g after 5 and 8 months, respectively, while the lowest average was for the 

Naring cultivar, which reached 29.74 and 37.64 g after 5 and 8 months, respectively  .It is observed 

from the same table that phosphate fertilization had a significant effect on the average dry weight of the 

total vegetative mass of the citrus cultivars under study as the seedlings of the fertilizer treatment (organic 

manure + phosphate rock) gave the highest average dry weight of the total vegetative mass after 5 -months 

and also after 8 months with 35.75 and 52.48 g after 5 months. 75 and 52.48 g after 5 and 8 months, 

respectively. At the same time the lowest rate of 33.48 and 39.63 g after 5 and 8 months, respectively, was 

given by non-fertilized seedlings (without organic fertilizer and without phosphate rock).The results of the 

same table indicate the superiority of the interference seedlings (organic fertilizer + phosphate rock) with 

Sonicel Stromelo after 5 and 8 months, as it gave the highest average dry weight of the total vegetative 

matter of 40.56 and 66.08 g, respectively. 56 and 66.08 g, respectively, while the interference seedlings 

(Naring with no organic fertilizer + no phosphate rock) gave the lowest rate of dry weight of 29.35 and 

27.11 g after 5 and 8 months, respectively. 
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Table(2): The effect of citrus Origins and organic fertilizer and phosphate fertilizer and their 

interference on the dry weight of the vegetative system of seedlings (g). 
 

Dry weight of total vegetative matter after 3months 
 

 

 

Fertilizer combinations  Citrus Origins  Fertilizer 

 N V S Effect Rate 

T0 29.35 33.48 34.86 33.48 

T1 31.85 34.38 37.56 34.38 

T2 23.98 34.25 31.28 34.25 

T3 26.06 35.71 33.36 35.71 

T4 33.35 35.81 40.09 35.81 

T5 33.85 35.75 40.56 35.75 

Origins Effect Rate 29.74 34.89 36.28  

LSD(0.05) Fertilizer Combination=0.970 interference =1.677 Origins =0.683 

 

Dry weight of total vegetative matter after 5months 
 

 

T0 27.11 45.58 46.21 39.63 

T1 38.75 43.68 58.65 47.02 

T2 38.11 46.75 57.41 47.42 

T3 34.85 43.45 55.15 44.48 

T4 42.45 43.65 57.08 47.72 

T5 44.61 46.75 66.08 52.48 

Origins Effect Rate 37.64 44.97 56.76  

LSD(0.05) Fertilizer Combination=2.565 interference =4.438 Origins =1.811 

*T0=Control / T1= 0.500 g super phosphate /T2=2g phosphate rock / T3=10 g organic fertilizer 

/T4=(10g organic fertilizer + 0. 500 g super phosphate )/ T5=(10g organic fertilizer + 2g phosphate rock).** 

N=Naring /S=Sonicle Stromelo V= Volcameriana 

 

2- Dry weight of root system (g): 

The results in Table (3) indicated that the seedlings significantly differed from each other in the root 

system's dry weight rate The excelled seedlings origin S and gave the highest rate reached (24.76- 32.44) g 

after 3-5 months, respectively, while the lowest rate was for seedlings origin N, which reached( 14.05- 

19.15) g after 3 and 5 months, respectively. 

It is noted from the same table that phosphate fertilizer had a significant effect on the dry weight rate of 

the root system of citrus origins, as the seedlings of the outperformed treatment T5 to give the highest 

rate of dry weight the root system after 3 months and after 5 months, reached (22.03-30.66) g after 3 and 

5 months respectively, followed by treatment T1, which did not differ significantly with treatment T4 in 

the first growth period 3 months which they reached (21.35-20.25) g respectively, and in the second 
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growth period 5 months, treatments T4 andT3 did not differ significantly with each other which they 

reached (28.36-27.30) g respectively, while the lowest rate reached (15.36-18.57) g after 3 and 5 months 

respectively, which was given to the seedlings of the treatment T0. 

As for the interference between the origins and fertilizer treatments, the results indicate the superiority of 

the interference seedlings (S&T5) after 3 and 5 months, as they gave the highest rate of the dry weight 

root system( 28.41 - 39.7) g, respectively, while the interference seedlings (N&T0) gave the lowest rate dry 

weight of the root system, reached (11.61 - 14.08) g after 3 and 5 months, respectively. 

 

Table(3): The effect of citrus Origins and organic fertilizer and phosphate fertilizer and their 

interference on the dry weight of the root system of seedlings (g). 
 

Root total dry weight after 3 months 
 

 

 

Fertilizer combinations  Citrus Origins  Fertilizer 

 N V S Effect Rate 

T0 11.61 14.68 19.11 15.13 

T1 16.78 18.55 25.91 20.41 

T2 13.71 16.51 22.91 17.71 

T3 12.21 15.61 26.11 17.97 

T4 14.38 20.41 26.11 20.3 

T5 15.65 24.15 28.41 22.73 

Origins Effect Rate 14.05 18.31 24.76  

LSD(0.05) Fertilizer combinations=0.970 Interference=1.677 Origins=0.683 

 

Root total dry weight after 5 month 
 

 

T0 14.08 22.55 23.05 19.89 

T1 20.78 26.91 33.81 27.16 

T2 19.71 23.31 30.51 24.51 

T3 18.31 22.71 31.27 24.09 

T4 20.41 32.21 36.31 29.64 

T5 21.61 36.81 39.7 32.70 

Origins Effect Rate 19.15 27.41 32.44  

LSD(0.05) Fertilizer Combination=1.579 Interference=2.737 Origins=1.118 

*T0=Control / T1= 0.500 g super phosphate /T2=2g phosphate rock / T3=10 g organic fertilizer 

/T4=(10g organic fertilizer + 0. 500 g super phosphate )/ T5=(10g organic fertilizer + 2g phosphate rock).** 

N=Naring /S=Sonicle Stromelo V= Volcameriana 

 

3- Nitrogen content of leaf (%): 

The results in Table (4) indicated that the seedlings were significantly different from each other in the rate 

of Nitrogen in the leaf. The excelled seedlings origin S and gave the highest rate reached (1.22 - 1.38) % 
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after 3-5 months, respectively, while the lowest rate was for seedlings origin N, which reached ( 0.91 - 

1.06) % after 3 and 5 months, respectively. 

It is noted from the same table that phosphate fertilizer had a significant effect on the citrus origins, as 

the seedlings of the outperformed treatment T5 to give the highest rate of Nitrogen in the leaf after 3 

months and after 5 months , reached( 1.29 - 1.43) % after 3 - 5 months respectively, This is followed by 

the treatment T4 in the two growth periods of 3-5 months, which are reached(1.20,1.30)% respectively. 

while The lowest rate reached (0.89 - 1.02) % after 3 and 5 months, respectively, which was given to the 

seedlings of the treatment T0.As for the interference between the origins and fertilizer treatments, the 

results indicate the superiority of the interference seedlings (S&T5) after 3 and 5 months, as they gave the 

highest rate of Nitrogen in leaf reached (1.54 - 1.65) % respectively, while the interference seedlings 

(N&T3) and (N&T0) gave the lowest rate nitrogen in leaf after 3 and 5 months, Which they reached 

(0.84-0.93)% and (0.84-0.94) % respectively. 

 

Table(4): The effect of citrus Origins and organic fertilizer and phosphate fertilizer and their 

interference on leaf nitrogen content (%). 
 

Leaf nitrogen content (%) after 3 months 
 

 

 

Fertilizer  Citrus Origins  Fertilizer 

combinations N V S Effect Rate 

T0 0. 84 0. 85 0. 94 0.87 

T1 0. 85 1. 13 1. 35 1.11 

T2 0. 86 1. 23 1. 26 1.11 

T3 0. 83 0. 95 0. 92 0.9 

T4 1. 06 1. 13 1. 33 1.17 

T5 1. 03 1. 22 1. 54 1.26 

Origins Effect Rate 0.75 1.08 1.22  

LSD(0.05) Fertilizer Combination = 0.092 interference = 0.159 Origins = 0.065 

 

Leaf nitrogen content (%) after 5 months 
 

 

T0 0. 90 1. 11 1. 10 1. 04 

T1 1. 07 1. 20 1. 50 1. 26 

T2 1. 06 1. 25 1. 40 1. 24 

T3 0. 95 1. 00 1.03 0. 99 

T4 1. 15 1. 29 1. 45 1. 30 

T5 1. 20 1. 35 1. 65 1. 40 

Origins Effect Rate 1.06 1.20 1.36  

LSD(0.05) F ertilizer Combination = 0.091 interference = 0.157 Origins = 0.064 

*T0=Control / T1= 0.500 g super phosphate /T2=2g phosphate rock / T3=10 g organic fertilizer 

/T4=(10g organic fertilizer + 0. 500 g super phosphate )/ T5=(10g organic fertilizer + 2g phosphate rock).** 

N=Naring /S=Sonicle Stromelo V= Volcameriana 

 

4- phosphor content of leaf (%): 
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The results presented in Table (5) showed that the seedlings of the cultivars under study differed among 

themselves in their effect on leaf phosphorus content. The seedlings of the Sonicel Stromelo cultivar 

outperformed the seedlings of the other two cultivars to give the highest average leaf phosphorus content 

of 0.35 and 0.64% after 5 and 8 months, respectively, while the seedlings of Naring and Volka Mariana 

cultivars gave the lowest average of 0.26 each after 5 and 8 months, respectively . 

The seedlings of the fertilizer combinations differed significantly, with the treatment (organic manure + 

phosphate rock) giving the highest average leaf phosphorus content of 0.36 and 0.69% for both growth 

periods of 5 and 8 months respectively, while the control treatment (organic manure + phosphate rock) 

gave the lowest rate of 0.26% after 5 and 8 months. The control treatment (no organic fertilizer + no 

phosphate fertilizer) gave the lowest rate of 0.24 and 0.55% after 5 and 8 months, respectively . The 

interference of the three origins with fertilizer combinations (organic fertilizer and phosphate fertilizer) 

significantly affected the leaf phosphorus content, as the highest leaf phosphorus content was with the 

seedlings of the Stromelo B (organic fertilizer + phosphate rock) interference, which reached 0. 50 and 

0.79% after 5 and 8 months, respectively, while the seedlings of Naring B intercrossing treatment (no 

organic fertilizer + no phosphate rock) gave the lowest rate of 0.23 and 0.50% after 5 and 8 months, 

respectively. 

 

Table(5): The effect of citrus Origins and organic fertilizer and phosphate fertilizer and their 

interference on the phosphor content of leaf (%). 
 

Leaf phosphorus content (%) after 3 months 
 

 

 

fertilizer combinations  Citrus Origins  fertilizer 

 N V S Effect Rate 

T0 0.23 0.24 0.26 0.24 

T1 0.26 0.26 0.35 0.29 

T2 0.25 0.25 0.28 0.26 

T3 0.26 0.25 0.27 0.26 

T4 0.27 0.28 0.44 0.33 

T5 0.28 0.29 0.50 0.36 

Origins Effect Rate 0.26 0.26 0.35  

LSD(0.05) fertilizer Combination = 0.025 interference = 0.039 Origins = 0.017 

 

Leaf phosphorus content (%) after 5 months 
 

 

T0 0.50 0.55 0.6 0.55 

T1 0.57 0.63 0.64 0.61 

T2 0.63 0.65 0.55 0.61 

T3 0.54 0.6 0.61 0.58 

T4 0.61 0.64 0.65 0.63 

T5 0.61 0.68 0.79 0.69 

Origins Effect Rate 0.57 0.62 0.64  

LSD(0.05) Fertilizer Combination = 0.024 interference = 0.040 Origins = 0.018 
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*T0=Control / T1= 0.500 g super phosphate /T2=2g phosphate rock / T3=10 g organic fertilizer 

/T4=(10g organic fertilizer + 0. 500 g super phosphate )/ T5=(10g organic fertilizer + 2g phosphate rock).** 

N=Naring /S=Sonicle Stromelo V= Volcameriana 

 

5- potassium content of leaf (%): 

The results shown in Table (6) indicate that the seedlings of the cultivars differed significantly in the leaf 

potassium content, as the seedlings of the Sonicle Stromelo cultivar outperformed the other cultivars, 

giving 1.57 and 1.62% after 5 and 8 months, respectively, while the seedlings of the Naring cultivar gave 

the lowest rates of 1.30 and 1.40% after 5 and 8 months, respectively. It is also clear from the same table 

that there were significant differences in the rates of leaf potassium content under the effect of organic 

fertilizers. The seedlings of the fertilizer treatment (organic fertilizer + phosphate rock) gave the highest 

average leaf potassium content of 1.59 and 1.77% after 5 and 8 months, respectively, while The treatment 

(no organic fertilizer + no phosphate fertilizer) gave the lowest average of 1.29 and 1.26% after 5 and 8 

.months, respectively. The overlap between parent and fertilizer treatments showed a significant effect on 

leaf potassium content, with seedlings of Sonicle Stromelo fertilized with (organic fertilizer + phosphate 

rock) giving the highest rate for both growth periods of 1.87 and 1.97% after 5 and 8 months respectively. 

87 and 1.97% after 5 and 8 months, respectively, while Naring seedlings fertilized with (organic fertilizer 

+ no phosphate rock) gave the lowest rate of 1.27% and 1.23% after 5 and 8 months, respectively. 

 

Table(6): The effect of citrus Origins and organic fertilizer and phosphate fertilizer and their 

interference on the potassium content of leaf (%). 
 

Leaf potassium content (%) after 3 months 
 

 

 

fertilizer combinations  Citrus Origins  fertilizer 

 N V S Effect Rate 

T0 1.27 1.27 1.33 1.29 

T1 1.37 1.4 1.6 1.45 

T2 1.3 1.37 1.43 1.36 

T3 1.23 1.3 1.33 1.28 

T4 1.4 1.43 1.87 1.56 

T5 1.3 1.6 1.87 1.59 

Origins Effect Rate 1.31 1.39 1.57  

LSD(0.05) Nominal Combination = 0.076 interference = 0.126 Origins = 0.055 

 

Leaf potassium content (%) after 5 months 
 

 

T0 1.23 1.23 1.33 1.26 

T1 1.47 1.57 1.77 1.60 

T2 1.4 1.27 1.43 1.36 

T3 1.27 1.23 1.33 1.27 

T4 1.5 1.6 1.93 1.67 

T5 1.57 1.77 1.97 1.77 
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Origins Effect Rate 1.40 1.44 1.62 
 

 
*T0=Control / T1= 0.500 g super phosphate /T2=2g phosphate rock / T3=10 g organic fertilizer 

/T4=(10g organic fertilizer + 0. 500 g super phosphate )/ T5=(10g organic fertilizer + 2g phosphate rock).** 

N=Naring /S=Sonicle Stromelo V= Volcameriana 

 

DISCUSSION 

1- The effect of origins on the studied traits: 

The results in Table (2.3.4.5.6) show that the Origin Sonicel Stromelo significantly outperformed the 

Origin Narinj in the indicators (dry weight of vegetative and root system) and (leaf NPK content) at 3 and 

5 months from the start of the experiment. This may be due to the genetic variation between varieties 

resulting from the variation of genetic factors responsible for vegetative growth traits, which were positively 

reflected in the physiological activities required for vegetative growth and root growth. On the other hand 

genetic structures have proven their ability to show genetic differences between different varieties or 

genetic structures . However, the determinants that negatively affect the results of these indicators, 

including environmental, physiological and other factors, led us to move towards indicators that are more 

stable and less affected by environmental influences, as genetic variation between varieties is one of the 

main factors that affect vegetative and root growth traits. Thus it has great effects on the physiological 

activity of the plant and genetic variation reflects the diversity of genes that control the different traits of 

the plant, such as vegetative growth (e.g. leaf size, stem length, number of branches) and root growth (e.g. 

root size and density)(19). The reason for this difference in nutrient concentration across origins and the 

uniqueness of the origin Sonicle Stromelo may be due to the nature of the root system, which is 

characterized by a strong and dense root system. 

The variation among the origins studied in t heir growth was consistent with what was found in (27) the 

effect of citrus origins type on the indicators of Vegetative growth of seedlings of 6 citrus origins, and with 

(35) When testing four origins of citrus origins in Spain in terms of their Activate it for growth. In addition 

to what was found (36) regarding the differences between citrus origins in the growth root system. This 

was attributed to the differences between citrus origins in the efficiency of their roots in nutrient uptake 

and its reflection on the indicators of vegetative growth. As shown in the study of(30) effect of genetic 

action, the values of genetic variance were greater than the values of environmental variance for all the 

studied traits of the bean crop of Faba Bean(VICIA FABA L.). 

The above results can be interpreted in light of what (10) stated that the origins differ with each other 

according to their genetic characteristics and with what (1) mentioned that the citrus cultivars, namely 

Naring, Stromium and Vulcamariana differ in different growth traits when treated with organic fertilizer. 

also found(6) that when studying the growth of three citrus origins, the Origins differed from each other, 

as the Soncel Stromelo origin outperformed the Bitter Narinj origin and volkamer lemon origin in terms 

of the dry weight of the vegetative and root systems. The results study(17) showed that there were 

significant differences between the citrus origins, with the Volkamer lemon origin being superior in dry 

weight of vegetative system (in the first and second seasons). 

 

2- The Effect of organic and phosphate fertilizers on the studied traits: 

The study showed that the fertilizer combinations (organic and phosphate fertilizer) significantly affected 

the traits under study after 3 and 5 months, respectively. The reason may be due to improved growth due 

LSD(0.05) fertilizer Combination = 0.075 interference = 0.136 Origins = 0.058 
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to organic fertilizer of the soil, which led to an increase in the availability of phosphorus in the soil, as 

organic matter reduces the exposure of phosphorus to factors that help to precipitate it, and the organic 

matter coats the soil fines and oxides reducing their ability to stabilize phosphorus, as shown in Study 

(24). The results are consistent with what was found by (7)and(18), that the increase in the dry weight of 

the vegetative system in all organic fertilizer treatments may be attributed to its effect on the vegetative 

system, which encourages the increase of photosynthetic products and their accumulation in the plant, 

and the transfer of the excess to the roots contributes to the increase in root growth, reflected in the 

increase in the dry weight of the roots, This is consistent with what was reached(31) . 

Many researchers have pointed out the importance of different organic matter added to the growing 

medium because it adds different for plant growth and improves soil properties, water retention, and 

porosity(34), This is reflected in the abundance of nutrients, which increases the absorption of these 

elements and thus optimizes vegetative growth (3). confirmed in a study on the effect of organic 

fertilization and phosphate fertilization on the growth of wheat plants. Organic fertilization at a rate of 

(20 tons. ha-1) and phosphate fertilization at a concentration of 60 kg. ha-1 led to a significant increase in 

all growth indicators and gave the highest values in the leafs vegetative system's dry weight and the leaves' 

phosphorus content. (14) stated that studying bio-stimulants' effect on olive plants led to increased 

concentrations of major elements (NPK) in the leaves. The results revealed that applying biostimulants 

had a beneficial effect on the overall growth and development of the trees.( 15) proved, when studying the 

effect of foliar spraying with urea on vegetative system, that it gave the highest percetage of leaf content of 

NPK in yucca( ALOIFOLIA L.) trees. 

The superiority of fertilizer combinations (fertilizer organic and phosphate) may also be due to the role 

played by fertilizer organic in lowering the soil pH, which has a great impact on increasing the availability 

of nutrients in the soil. The effect of organic matter in dissolving phosphate rock was evident through the 

increase in phosphorus values, which may be due to the production of organic acids during their 

decomposition by heterotrophic microorganisms that help dissolve phosphate rock and insoluble 

phosphate compounds present in the soil, I agree with the results (5)and (38),the addition of organic 

matter leads to an increase in the number and activity of heterotrophic microorganisms, including 

phosphate- solubilizing microorganisms, which may lead to an increase in the attack of insoluble 

phosphates, This is what he confirmed(37)(26) . As (20) explained, studying the effect of organic fertilizer 

at high levels led to enhancing vegetative growth, and the growth parameters studied increased 

significantly. Organic fertilization improved the nutritional status of the leaves by increasing their 

nitrogen, phosphorus, and potassium content for orange trees. A study conducted by (33) showed that 

the results obtained for the effect of biofertilizer on Olive trees gave the highest values for all vegetative 

growth criteria and the leaf content of minerals (N, P, K). (32) Organic fertilizers were added to the growth 

medium of orange seedlings grafted onto citrus roots at a level of 2 kg. seedling-1 significantly increased 

seedlings' average vegetative growth indicators and gave the highest values . Also mentioned(36) is that 

when using foliar application of bio-health at 20 mg, L-1 caused significant increase in most of the studied 

parameters, At the same time, foliar application of Synergic fertilization at (6 ml. L-1) gave the highest value 

of dry vegetative system weight and dry root system weight, and the interaction between the two 

biostimulants resulted in a significant increase in all growth traits, as well as a significant increase in all 

growth traits Local sour orange trees (CITRUS AURANTIUM L.) . 

 

CONCLUSION 
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The most important conclusions obtained in this experiment are that Sonicle Stromelo's origin is more 

responsive to fertilizer and was significantly affected in the studied characteristics. The best fertilizer for 

citrus fruits and has a significant effect is the fertilizer combinations (organic fertilizer and phosphate rock) 

which improved the studied characteristics. The binary interactions between the origin Sonicle Stromelo 

and the fertilizer combinations (organic fertilizer and phosphate rock) significantly increased most studied 

characteristics. 
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