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Abstract: This research was carried out in a private  organic farm in 10th of Ramadan Association, Ismailia Governorate, 
and Laboratory of the Horticulture Department, Faculty of Agriculture, Suez Canal University during two successive 
seasons of 2019-2020 and 2020-2021, to investigate the effects of organic farming systems on the growth, yield and the 
biochemical attributes, such as sugars, phenolic and betalains, macro-elements content of leaves and roots (N, P and K) and 
micro-elements content of roots (iron, copper, zinc, manganese) of table beet plants (Beta vulgaris L.) “cv. Detroit dark 
red”. The experiment included four treatments, which were 100 % of the recommended fertilization dose (RFD) in the form 
of organic manure (poultry manure),  75 % RFD as organic manure (poultry manure) + 25% NPK, 50 % of the fertilization 
recommended dose as organic manure (poultry manure) + 50% NPK)and 100 % of the fertilization recommended dose in 
the form of chemical fertilizers organic manure (100% NPK) . The results showed that 75% organic farming system gave 
the highest values of the vegetative growth attributes, roots yield, sugars, betalains, phosphorus, potassium and micro-
elements, under sandy soil conditions. 
Keywords: Beta vulgaris L., poultry manure, betalains, phenolic, sugars. 
 

INTRODUCTION 
 

Table beet (Beta vulgaris L.) is a member of the 
Chenopodiaceae family, which includes spinach and chard. 
Also, it is called beetroot or garden beet. It is grown in 
Egypt, but in a small scale . It produces a swollen root used 
in the salad. It is a rich source of carbohydrates, vitamin C, 
phosphorus and calcium (Deuter and Grundy, 2004), and 
contains a high iron content (Petek et al. 2019), hence it is 
an ideal vegetable for the health of people. Red color of 
roots is attributed to betanine pigment. It has several 
medicinal properties and benefits in decreasing 
cardiovascular diseases and peripheral vascular diseases. 
Due to its nutritional composition, beet root consumption 
improves human health, helps in preventing various 
malignancies, and regulates blood pressure, triglycerides 
and cholesterol. Today, in modern agriculture, the 
challenge is the production of agricultural products with 
high quality, especially nutritional, not just high yield. 
Production of vegetables is based on huge investments, 
including fertilizers for achieving high yield and quality. 
The balance between all nutrients can reduces the 
environmental damage risks, improves the plant growth 
and provides enough minerals for human nutrition . This 
can be achieved by good agricultural practices such as 
optimal fertilization. Agriculture is an important economic 
sector, must carry out its activity with minimal impact on 
the environment, this can be achieved by sustainable 
agricultural production using an appropriate strategy for 
fertilizers, pesticides and irrigation systems. In vegetable 
production, the commercial yield and nutritional quality 
are affected by the application of NPK fertilizers. 
However, the mineral content in plants is affected by plant 
cultivar, soil conditions, fertilizers, and weather during the 
growth season (Lampkin, 1990). Organic farming is an 
ecological production management system that promotes 
biological cycles, biodiversity, and soil biological activity, 
minimizes the use of external inputs and uses cultural 
practices that maintain ecological harmony. Also, farming 
is not non-chemical agriculture, but it is also a system 
integrating relationships between plants, soil, water, micro 
flora and fauna of the soil. Likewise, organic farming aims 

to create a healthy soil without pollution (Lampkin, 1990). 
Indirectly, organic farming improves soil physical 
properties such as aggregation, aeration and water holding 
capacity. Organic farming replaces the synthetic chemical 
fertilizers with animal manures, cover crops and other 
biological sources. These tend to release nutrients 
relatively slowly compared to synthetic fertilizers and 
steady nutrient release, hence impacting plant physiology, 
including plant defense (Krey et al. 2020). Organic farmers 
rely mainly on crop rotation, animal and/or green manures, 
crop residues, and composts, since synthetic fertilizers are 
excluded. Insects, weeds and other pests are managed by 
appropriate cultural practices, mechanical cultivation and 
biological control.  According to all reasons mentioned 
above, this study was done  to test the hypothesis whether 
the organic fertilization will affect the vegetative growth, 
yield, biochemical compounds, and mineral content of 
table beet plants under the conditions of Ismailia 
Governorate or not. 

MATERIALS AND METHODS 
 

Two field experiments were carried out at the 10th of 
Ramadan association, Ismailia Governorate, Egypt, 
during the two successive winter seasons of 2019-2020 
and 2020 - 2021 (from October 29, 2019, to January 30, 
2020, and repeated in 2020-2021). The experiments were 
designed to investigate the effects of organic fertilization, 
on plant growth, yield and chemical constituents of table 
beet (Beta vulgaris L.) “cv. Detroit dark red”. 

 

3.1. Experimental Soil Analysis: 
Samples were randomly collected from the 

experimental soil at 0.0 to 50.0 cm depth, before 
plantation to determine the physical and chemical 
properties in accordance with the methods of Black 
(1965) and Jackson (1973), respectively. Data of soil 
analysis are presented in Table (1). 

 

3.2. Field experiment: 
The soil was cleared, ploughed and harrowed. Then, 
organic manure and superphosphate (15.5% P2O5) were 
added at 20 m3/feddan and 150 kg/feddan, respectively. 
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Drip irrigation system was used. The treatments were as 
following: 
1- 100% RFD as organic fertilizers (poultry manure) 

(100%O) 
2- 75 % RFD as organic fertilizers (poultry manure) + 

25% NPK 19-19-19 (75%O) 
3- 50 % RFD as organic fertilizers (poultry manure) + 

50% NPK 19-19-19 (50%O) 
4- 0 % RFD as organic fertilizers (100% NPK 19-19-19) 

(0%O) 
3.3. Experimental Design: 

A simple experiment with four treatments were 
arranged in a randomized complete block design (RCBD) 
with three replicates. The experimental unit area (plot) 
was 12.6 m2 containing 3 rows, each row was 1.4 m in 
width and 3 m in length. 

 

3.4. Recorded data 
3.4.1. Vegetative growth parameters: 

Three plants were randomly harvested from the plot 
at 30, 55, 85 and 100 days after transplanting to measure 
the following parameters: 
a- Number of leaves / plants: All leaves of the chosen 

plants were counted. 
b- Leaves weight (g/plant) 
c- Root weight (g/plant) 
d- Plant weight (g/plant) 
3.4.2. Root yield (tone /Feddan): 

Total root yield (ton/Feddan): Plants of each 
experimental plot were harvested after 99 days from 
sowing and weighed then the total yield of whole plants 
was calculated. 

 
Table (1): Physical and chemical properties of experimental soil 

 

Soil properties Physical Value Soil properties 
Soluble cations (meq/l) Value 

Sand 84.21% K+ 0.25 
Silt 11.50% Ca2+ 3.14 

Clay 4.29% Mg2+ 2.13 
Texture Sandy soil Na+ 17.22 

Bulk density 1.67 g/cm3   
Chemical  Soluble anions (meq/l)  

SP 25.8 HCO3- 3.11 
EC (dsm-1) 2.33 Cl- 5.63 

pH 7.94 
CO3- 0.00 
SO4- 14.00 

 
Table (2): Analysis of poultry manure 
 

Item Value 
Bulk density (kg/m3) 129.7 

N % 3 
P% 1.5 
K% 1.7 

 
3.4.3. Biochemical constituents:  

Two grams of fresh roots were homogenized in 20 
mL of 80% ethanol for 2 min. The samples were 
centrifuged at 10,000×g for 30 min in a refrigerated 
centrifuge. Then the  residue was subjected to ethanol 
extraction. The extracts were combined, and alcohol was 
removed by evaporation. An aliquot was taken and then 
made up to 50 mL with distilled water and used for the 
determination of total sugars and total phenolics. 
a- Total sugars were measured with phenol–sulfuric 

acid reagents spectrophotometrically using a 
spectrophotometer (UNICO UV/Visible 2100, USA) 
at 480 nm according to Dubois et al. (1956). The data 
were expressed as mg/100g of fresh weight. 

b- Total phenolic content: Total phenolic determination 
was carried out for roots according to Folin-Ciocalteu 

method using a spectrophotometer (UNICO 
UV/Visible 2100, USA), as described by Sadasivam 
and Manickam (1991). The data were expressed as 
mg/100g of fresh weight. 

c- Betalains: The betalains content was measured 
spectrophotometrically at 536 nm and 476 nm, using 
a spectrophotometer (UNICO UV/Visible 2100, 
USA), according to von Elbe, (2001). The data were 
expressed as mg/100g of fresh weight. 

3.4.4. Analysis of mineral elements:  
Samples of plant leaves or roots were taken, oven dried 
at 70 ºC till constant weight. Dried samples were 
pulverized separately, and samples of 0.5 g each were 
acid digested with a mixture of sulfuric acid and 
hydrogen peroxide and then brought to a final volume of 
100 ml with distilled water, to determine the following:  
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Macro-elements content of leaves and roots: 
1-Total Nitrogen (mg/g dry weight): Total nitrogen 

was estimated using the semi-micro-kjeldahl method 
as described by Ling (1963). 

2-Phosphorus (mg/g dry weight): P was analyzed by 
chlorostannus reduced molybdophosphoric blue 
color method, in sulfuric acid system at 660 nm 
using a Spectro 22 spectrophotometer as described 
by Jackson (1973). 

3-Potassium concentrations (mg/g dry weight) were 
determined using a Perkin-elmer, Flame photometer 
(Page, 1982).  

Micro-elements content of roots:  
Iron, copper, zinc, and manganese were analyzed 

using an atomic absorption spectrophotometer 
according to the method described by (AOAC., 1995). 
3.5. Statistical analysis:  

The data were subjected to one-way analysis of 
variance (ANOVA) and differences between means of 
treatments were tested using the least significant 
difference (LSD) Test at 5% level of significance 
(Snedecor and Cochran, 1980).  

 
RESULTS 

 

The results of the two conducted experiments  of the 
organic fertilization during 2019 – 2020 and 2020 - 2021 
are presented as follows: 
 
3.1. Effect of organic farming systems on table beet 
vegetative growth:- 
 
3.1.1. Number of leaves: 

Results in Figure (1) show the effect of organic farm 
system on leaves number of table beet at 30, 55, 85 and 
100 days after planting (DAP) during 2019-2020 and 
2020-2021 seasons. The results showed that the number 
of leaves at 30 DAP had no significant differences 
between the treatments during both seasons, while with 
progressing growth stage up to 55 DAP, a significant 
difference was found between the treatments during the 
second season. At 85 DAP, there were significant 
differences between the treatments, where treatment with 
0% organic manure (100% mineral fertilization) had the 
minimum number of leaves in both seasons. At 100 DAP, 
the same trend was observed, and the maximum number 
of leaves were recorded with 100% organic fertilizer. 
There are no significant differences between the 
treatment of 100% and 75% at all the studied days after 
planting during both seasons. 

  

3. 1. 2. Leaves weight: 
The weight of leaves was recorded in Figure (1) 

during 2019-2020 and 2020-2021 at 30, 55, 85 and 100 
DAP, where leaves weight was significantly affected by 
organic manure treatments at different plant growth 
stages. At 30 DAP, the fertilized plants with 100% 
chemical fertilization had the lowest weight compared 
with other treatments (organic treatments). At 55 DAP, 
the fertilization with 75% organic manure gave the 
highest weight of leaves in the first season, but no 
significant differences were observed between the three 

levels of organic manure (100, 75 and 50%). In the 
second season, no significance levels were noted between 
all treatments. However, the treatment of mineral 
fertilization (0% organic manure) had the lowest value of 
weight at this stage of growth. With the advancement of 
the table beet age, the leaves weight increased gradually, 
at 85 DAP, the application of organic manure at 75 % 
recorded the highest weight in both season, with no 
significant difference between it and 50% in the first 
season, and 0% and 50% in the second season, however, 
the treatment of 100 % organic manure recorded the 
lowest weight in the both seasons at this stage of growth. 
At the final stage of growth (100 DAP), leaves weight of 
table beet increased when the organic manure increased 
up to 100 %, and recorded the highest weight compared 
the other treatments in both seasons. 

 
3.3.1.3. Roots weight: 
Results of Figure (2) represented the roots weight of table 
beet at various stages of growth (30, 55, 85 and 100 DAP) 
under difference systems of organic farming during both 
seasons. At the end of the first stage (30 DAP) of growth, 
significant differences were detected between the organic 
fertilization treatments , where 100% organic fertilization  
recorded the highest roots weight, while 100% mineral 
fertilization system recorded the lowest roots weight. At 
55 DAP, no significant levels were detected between all 
treatments in the first season, while in the second season,  
significant differences were observed, where 100% 
organic fertilization had the highest roots, weight 
compared with other systems. With the development of 
table beet growth until 85 DAP, 75% organic fertilization 
enhanced the roots weight and had the highest value in 
both seasons. With increasing the age up to 100 DAP, the 
highest roots weight was obtained when 75% organic 
fertilization was applied, while the lowest roots weight 
was recorded with 100% mineral fertilization system. 
 
3.1.4. Plant weight: 
The effect of organic fertilization on plant weight of table 
beet during 2019-2020 and 2020-2021 seasons at 30, 55, 
85 and 100 DAP was presented in Figure (2). These data 
showed that 100% organic manure treatment gave the 
highest plant weight compared with other treatments at 
the first growth stage (30 DAP), on the other hand, 100% 
mineral fertilization (0% organic manure) gave the 
lowest plant weight in both seasons. With increasing the 
age of table beet up to 55 DAP, 75% organic manure 
recorded the highest plant weight compared with other 
treatments, but there are non-significant levels between 
the three levels of organic manure at this stage of growth 
in both seasons. At 85 DAP, the application of 75 % 
organic fertilization produced significantly the highest 
weight of plant. No significant differences were detected 
between 100% organic fertilization and 100% mineral 
fertilization in both seasons. At 100 DAP, the plants were 
grown under 75% organic fertilization had the highest 
compared with other systems, while the plants under 
100% mineral fertilization system had the lowest plant 
weight in both seasons. 
 
 

12 
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3.2. Effect of organic fertilizations on yield of table 
beet: 
 Data in Figure (3) illustrate the effect of different organic 
fertilizations on yield of table beet during 2019- 2020 and 
2020 – 2021 seasons. Application of mineral fertilization 
system (0% organic manure + 100% mineral fertilizer) 
recorded a minimum yield, while 50 % organic 
fertilization (50% mineral fertilizer + 50% organic 
manure from the recommendation dose of mineral 

fertilization resulted in increasing the yield by 8.53% 
than 0 % organic manure treatment in the first season and 
16.56% in the second season. Results showed that no 
significant differences were found between 50% and 
100% organic fertilization in both seasons, while 
application of 75% organic fertilization produced the 
highest yield compared to the other treatments in both 
seasons.

  

  

Figure (1): Effect of organic fertilization on leaves number and leaves weight of table beet after different growth stages     

during 2019 - 2020 and 2020 – 2021 seasons. 
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Figure (2): Effect of organic fertilizations on roots and plant weight of table beet after different growth stages during 2019 

- 2020 and 2020 – 2021 seasons. 
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3.3. Effect of organic fertilizations on biochemical 
compounds of table beet: 

The results of the effect of organic fertilizations on 
biochemical compound contents of table beet roots 
indicated that, generally, sugars, phenolics and betalains 
contents were significantly affected by the system of 
organic farming treatments as follow: 

   
3.3.1. Sugars content of roots 

Data in Table (3) show the effect of treatments on 
sugars content of roots during 2019 – 2020 and 2020 – 
2021 seasons. No significant differences were detected 
between 0% and 50% organic manure in sugars content 
in both seasons. When organic manure increased to 75% 
high significant differences were detected, but no 
significant differences were observed between 75% and 
100% organic manure in both seasons. However, 0% 
organic manure had the lowest sugars content compared 
with other treatments, while 75% organic manure had 
the highest sugars content compared with other 
treatments. The same trend was observed in both 
seasons between all treatments. 
 

3.3.2. Phenolics content of roots 
Results in Table (3) illustrate the effect of treatments on 
phenolics content of roots during 2019 – 2020 and 2020 
– 2021 seasons. 0 % organic manure (100% mineral 
fertilization) provided the highest phenolics content 
compared with other treatments. Increasing the organic 
manure from 50% up to 100% organic manure resulting 
in decreasing the content of phenolics, where 100% 
organic manure recorded the lowest content of phenolics 
in both growing seasons. 
 

3.3.3. Betalains content of roots 
Concerning the effect of organic fertilizations on 
betalains content of table beet, the Table (3) show that 
there are significant differences among organic 
fertilizations. The treatment of 0% organic manure 
(100% mineral fertilization) gave the lowest betalains 
content. A gradually increase was found in betalains 
content with increasing organic manure up to 100% 
organic fertilization, Where the highest content of 
betalains was recorded with 100% organic fertilization 
compared with other treatments, followed by 75% 
organic fertilization in both seasons. No significant 

difference was found between 75% and 100% organic 
fertilization in the second season. 
 

3.4. Effect of organic fertilizations on macro-
elements content of table beet plants 
3. 4. 1. Nitrogen content of leaves 
Regarding the effect of organic fertilizations on nitrogen 
content of table beet leaves were presented in Table (4). 
Data indicated that leaves nitrogen content reached 
significantly the highest value when 50% organic 
manure + 50% mineral fertilization was applied, 
followed by 100% mineral fertilization with no 
significant levels between them in both seasons. Also, 
no significant levels were detected in leaves nitrogen 
content between the plants grown under 100 % mineral 
fertilization and 75% organic fertilization in both 
seasons. However, the lowest nitrogen content was 
detected in plant leaves under 100% organic fertilization 
in both seasons. 
 

3.4.2. Nitrogen content of roots 
Data presented in Table (4) display the effect of organic 
fertilizations on roots nitrogen content during 2019 – 
2020 and 2020 – 2021 seasons. The plant grown under 
100% mineral fertilization recorded the highest nitrogen 
content in roots compared with the three organic 
fertilization under study in both seasons. However, there 
were not significant differences in roots nitrogen content 
between the three organic fertilizations in the first 
season, while no significant difference was recorded 
between 100% mineral fertilization and 50% organic 
fertilization in the second season.  
 
3.4.3. Phosphorus content of leaves 
Results in Table (4) illustrate that no significant 
differences were found between the treatments in leaves 
phosphorus content in both seasons. However, plants 
grown under 75% organic fertilization recorded the 
highest content of phosphorus in leaves in both seasons. 
 

3.4.4. Phosphorus content of roots 
Data presented in Table (4) cleared that the root of plants 
grown under 100% organic fertilization had the highest 
content of phosphorus compared with the other 
treatments in both seasons. However, 100% mineral 
fertilization had the lowest phosphorus content with no 

  
Figure (3): Effect of organic fertilizations on yield of table beet during 2019 - 2020 and 2020 – 2021 seasons 
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Table (3): Effect of organic fertilizations on Total sugars, total phenolics and Betalains content of roots during 
2019 - 2020 and 2020 – 2021 season 

Means of each column have the same letter/s are not significantly different at 0.05 level of probability according to LSD test. 

 
significant differences between it and 50 % or 75% 
organic fertilizations in the first season. Whereas, in the 
second season, the treatment of 100% organic 
fertilization had the highest content of phosphorus with 
no significant difference between it and 75% organic 
fertilization. While 100% mineral fertilization had the 
lowest phosphorus content with no significant 
differences between it and 50% organic fertilization. 
 
3.4.5. Potassium content of leaves 
Data in Table (4) showed that there were significant 
differences among the organic fertilizations of 
potassium content in table beet leaves. The treatment of 
100% organic fertilization gave the highest potassium 
content of leaves in the first season. While in the second 
season, the treatment of 75% organic fertilization had 
the highest potassium content, followed by 100 % 
organic fertilization. There was no significant difference 
between 50% organic fertilization and 100% mineral 
fertilization treatment. 
 
3.4.6. Potassium content of roots 

Results in Table (4) show the effect of organic 
framing systems on potassium content of roots during 
2019-2020 and 2020 – 2021 seasons. There were no 
significant differences between 100% and 75% organic 

fertilizations in both seasons. At the same time, there 
was no significant difference between 50% organic 
fertilization and 100% mineral fertilization in both 
seasons. However, the treatment of 100% organic 
fertilization had the highest potassium content in the 
roots in the first season, while the treatment of 75% 
organic fertilization had the highest potassium content 
in the second season. 

 
3. 5. Effect of organic fertilizations on micro-
elements content of root 
3. 5. 1. Iron content of roots 
Data in Table (5) showed that there were significant 
differences among the treatments, where the treatment 
of 100% and 75% recorded the highest values of iron 
content of roots, without significant differences between 
them in both seasons. The treatment of 100% mineral 
fertilization had the lowest iron content of roots without 
significant difference between it and 50 % organic 
fertilization in both seasons. 
 
3.5.2. Copper content of roots 
The presented data in Table (5) illustrate the effect of 
organic framing systems on copper content of roots 
during 2019-2020 and 2020 – 2021 seasons. Copper 
content of roots recorded the highest values in 75% 

Organic fertilization 

2019-2020 Season 2020-2021 Season 

roots 

Total sugars content (mg/g FW) 

100%O 180.37a 183.11a 

75%O 183.38a 187.08a 

50%O 170.57b 169.65b 

0%O 165.15b 164.54b 
 Phenolics content (mg/100g FW) 

100%O 41.36c 46.39c 

75%O 47.58bc 53.11b 

50%O 49.02b 56.11b 

0%O 62.67a 65.28a 
 Betalains content (mg/100g FW) 

100%O 141.42a 148.50a 

75%O 123.73b 141.12ab 

50%O 121.68bc 132.14b 

0%O 105.85c 110.48c 
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organic fertilization plants, with significant differences 
in comparison with the other treatments, except for 
100% mineral fertilization in the first season. 
 

3.5.3. Zinc content of roots 
Data in Table (5) show the effect of organic 
fertilizations on zinc content of roots during 2019 – 
2020 and 2020 – 2021 seasons. It illustrated that there 
were no significant differences between the three 
organic fertilizations (50, 75 and 100%) in zinc content 
of roots, however, the treatment of 100% mineral 
fertilization recorded significantly the lowest content of 
zinc compared with the three organic fertilizations in 

both seasons, except with 75% treatment in the first 
season. 
 
3.5.4. Manganese content of roots 
Data in Table (5) show the effect of organic 
fertilizations on manganese content of roots during 2019 
– 2020 and 2020 – 2021 seasons. The presented results 
showed that 100% mineral fertilization system recorded 
the lowest content of manganese compared with organic 
fertilizations in both seasons. However, no significant 
differences were recorded between the three organic 
fertilizations plants, but the treatment of 75% had higher 
manganese content than 50 % or 100% in both seasons. 

 

Table (4): Effect of organic fertilizations on nitrogen content of leaves during 2019 - 2020 and 2020 – 2021 seasons 
 

Means of each column have the same letter/s are not significantly different at 0.05 level of probability according to LSD test. 

Table (5): Effect of organic fertilizations on iron, copper, zinc and manganese content of roots during 2019 - 2020 
and 2020 – 2021 seasons. 

Organic 
fertilization 2019-2020 Season 2020-2021 Season 2019-2020 Season 2020-2021 Season 

Iron (ppm) Copper (ppm) 
100%O 1.99a 2.10a 0.080b 0.088b 
75%O 2.10a 2.24a 0.092a 0.096a 
50%O 1.26b 1.37b 0.073b 0.082bc 

0%O 1.08b 1.18b 0.082ab 0.081c 

 Zinc (ppm) Manganese (ppm) 
100%O 0.119a 0.128a 0.179a 0.187a 
75%O 0.113ab 0.125a 0.181a 0.192a 

50%O 0.124a 0.123a 0.174a 0.184a 
0%O 0.102b 0.105b 0.154b 0.162b 

Means of each column have the same letter/s are not significantly different at 0.05 level of probability according to LSD test. 
 
 
 

Organic 
fertilization 

2019-2020 Season 2020-2021 Season 2019-2020 Season 2020-2021 Season 

Leaves roots 
DW)N (mg/g  

100%O 15.16c 16.57c 6.72b 7.25b 
75%O 15.43bc 16.91bc 6.91b 7.34b 
50%O 17.55a 18.31a 7.15b 8.38a 
0%O 16.80ab 18.10ab 8.21a 8.72a 

 P (mg/g DW) 
100%O 2.63a 2.87a 2.80a 2.97a 
75%O 2.79a 2.98a 2.39b 2.67ab 
50%O 2.67a 2.84a 2.39b 2.48bc 
0%O 2.54a 2.67a 2.27b 2.32c 

 K (mg/g DW) 
100%O 19.25a 19.72a 18.84a 19.26a 
75%O 18.10b 19.90a 17.83a 19.94a 
50%O 16.50c 17.63b 15.80b 17.33b 
0%O 17.91b 17.51b 15.80b 17.07b 
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DISCUSSION 
 

Organic food consumption has been growing all over 
the world, and much attention was paid to the pro-health 
vegetable properties offered on the market. 
Additionally, the many beneficial qualities of beet root 
were positively assessed by nutritionists and consumers. 
Red beet root is a natural source for betalain pigments, 
which is permitted as a food ingredient (Kujala et al., 
2002). Therefore, organic farming is a technology 
replaces synthetic chemical fertilizers with animal 
manures, cover crops, and other biological sources of 
fertilizer, which lead to high quality of vegetables, avoid 
the negative effects of chemical fertilizers and regulate 
the plant defenses by inducing the plants to deploy a 
variety of physical and chemical defenses to protect 
themselves against pathogens and herbivores (Krey et 
al., 2020). 

 
4.1. Effect of organic fertilization on table beet 
vegetative growth 

The application of organic fertilization enhanced 
significantly leaves number and, leaves and roots weight 
of table beet plants. these results clearly indicated that 
75% organic fertilization is more effectives in 
improving the vegetative growth parameters of table 
beet. These results may be attributed to improve the soil 
properties by adding the organic manure. Samandasingh 
et al. (1988) reported that organic manure application to 
the soil, physical conditions were improved by the 
aggregation of soil particles. These aggregates effect the 
fertility of soil and often determine the movement and 
retention of water, gas diffusion, roots growth and 
development in the soil, which contributed to the plant 
growth (Jagadeesh et al., 2018). The results agree with 
findings of Malshe and Desai (2020) who found that 
application of poultry manure enhanced the vegetative 
growth of cabbage. The results of the current study 
indicated that the positive effect of organic manure on 
table beet growth could be due to the contribution of 
manure in increasing the fertility status of soil when it 
decomposed and enhanced the physic-chemical 
properties of soil. This is in  agreement with the findings 
of Dawuda et al. (2011) who reported that organic 
manure probably improved the soil properties and 
enhanced the soil nutrition level, which promoted the 
vegetative growth of plant. Also, Amartey et al. (2022) 
illustrated that poultry manure has the ability to supply 
the required essential nutrients for plant during early and 
later plant growth stages to promote the growth of plant. 

 
4.2 Effect of organic fertilizations on yield of table 
beet 

The yield of table beet was significantly affected by 
the application of organic fertilization. The highest yield 
of root was obtained with application of 75% organic 
fertilization (75 % organic manure + 25 % mineral 
fertilization). A similar result was reported by Arora 
(2008) who cleared that the integrated nutrient source 
makes a balance in plant nutrient better than a single 
source of nutrient supply. Another study on potato found 
that tuber yield increased after using organic manure in 
comparison with the recommended inorganic fertilizers 

dose only (Boke, 2014). The synergistic effects of the 
integration of nutrient combinations in supplying 
available nutrients and improving physical and chemical 
characteristics of soil resulted in greater the height of 
plant and canopy width, hence increasing interception 
and utilization solar radiation. This resulted in greater 
root yield (Amartey et al., 2022). These results might 
explain why the integration of fertilizers is better than 
single doses of inorganic and organic fertilizers. In the 
same line, Somanath and Syeenivasmuthy (2005) 
reported that dry matter yield increased due to the 
integration of farmyard manure with NPK than NPK 
alone. Also, a combination between organic manure and 
chemical fertilizers gave the best quality and yield of 
carrot (Ahmad et al., 2014). Application of organic 
manures help the micro-organisms of soil to produce 
polysaccharides and thus leads to better structure of soil 
useful for growth of table beet root (Jagadeesh et al., 
2018).  

 
4. 3. Effect of organic fertilizations on biochemical 
compounds of table beet 

Total sugars content of table beet was significantly 
affected by organic fertilizations. The obtained results 
clearly indicate that the combination between 75% 
organic manure and 25 NPK is an effective organic 
system in sugars content of table beet. These results are 
in harmony with the results of Kumar et al. (2014b), who 
found that the sugars content of carrot increased using 
the organic fertilization compared to 100% NPK. In the 
same trend, an increase in total sugars content of carrot 
was reported by Hailu et al. (2008), when application of 
organic nutrient sources. Higher available nitrogen level 
in the conventional plants lead to increase the amino 
acids synthesis and proteins, which inhibits carbon-
reach compounds synthesis, including carbohydrates 
(Szopinska and Gaweda, 2013). Concerning the effect 
of organic fertilizations on phenolics content, 100% 
organic farming recorded the lowest phenolics content, 
while the 100% NPK recorded the highest phenolics 
content of table beet root. Our results agree with the 
results of AL-Subeihi et al. (2022) on carrot. But several 
studies show the effect of fertilizer sources on total 
phenolic content in plant, some studies show an 
increasing in the content of phenolic in organic potato 
and carrot root compared with conventional, while other 
studies show undefined trend in the content of phenolic 
in relation to fertilizer (Faller and Fialho, 2010). 
However, several investigations have linked the 
phenolics accumulation to the level of nitrogen (Aina et 
al., 2019), also, Heimler et al. (2016) found that a higher 
content of phenolic was recorded when less nitrogen 
fertilizer was added to the soil. Additionally, Yusuf et 
al. (2021) reported that phenolic activities can be 
influenced by numerous of factors such as plant species 
and varieties, climate and abiotic and biotic stress. 
Polyphenols are considered a stress metabolite, and in 
this connection, many factors should be considered 
through interpret the results and no general role actually 
can be drawn Heimler et al. (2016). In this context, the 
exposure of plant to stressful and aggressive situations 
and lead to induce secondary metabolism, resulting in 
higher phenolic synthesis by the activity of 

18 



Response of Table Beet to Different Organic Fertilization Regimes 19 
 
phenylalanine ammonia lyase, this enzyme has been 
shown to be stimulated according to the plant species, 
due to the variation of genetic or the specific role of 
polyphenols in the plant physiology and metabolism 
(Reyes et al., 2007). With regard to betalains content, 
betalains are water soluble nitrogen-containing 
pigments, are derived from tyrosine. These pigments are 
found only in a limited number of plants, which 
specifically belonging to Caryophyllales order. In most 
families, the betalains are replaced with anthocyanin 
pigments. All betalain pigments comprise betalimic acid 
as a chromophore. Depending on the betalamic acid 
residue nature, the betalains can be classified as 
betacyanins (red/violet color) and betaxanthins 
(yellow/orange color). These pigments protect plant 
from damage caused by visible light and UV (Carrillo et 
al., 2019). The current study indicated that 100% 
organic fertilization had the highest total betalains of 
table beet root. These results are in agreement with the 
findings of Szopinska and Gaweda (2013) and Carrillo 
et al. (2019), who found that the highest betalains 
content was recorded in organically produced table beet 
root. Nutrient quality attributes may be improved by 
better availability and uptake of nutrients from organic 
manures, which might have led to the balance 
carbon/nitrogen ratio and enhanced the plant 
metabolism activity.  

 
4.4. Effect of organic fertilizations on minerals 
content in table beet 

The results of the presented study revealed that 
nitrogen was higher in table beet leaves and roots under 
mineral fertilizer (100%NPK dose) compared with the 
organic fertilizations (50, 75 and 100% organic 
manure). These results are in agreement with findings of 
Domagala-Swiatkiewicz and Gastol (2012), who 
illustrated that at conventional farm, the nitrogen 
available majority to the production of plants is applied 
as a synthetic fertilizer, which is very easily and rapidly 
available for plant, while at organic farm, nitrogen is 
applied as an organic matter based fertilizer, this form 
and source of nitrogen is slowly released and available 
to the plant. Also, (Kiran et al., 2016) reported that 
organic manure increased nitrogen uptake of carrot. 
Regarding the phosphorus and potassium, the current 
study showed that the higher phosphorus and potassium 
contents were recorded in table beet leaves and roots 
under organic fertilization (50, 75 and100 organic 
manure). Similarly, the cultivation method significantly 
influenced phosphorus and potassium content, where 
organically produced table beet contained more 
phosphorus and potassium than conventionally 
(Domagala-Swiatkiewicz and Gastol, 2012). This may 
be attributed to good availability of phosphorus and 
potassium from the organic manure during the growth 
stages of table beet. In the same line, Rutkowska et al. 
(2014) found that phosphorus and potassium application 
as well as farmyard manure resulted in a significant 
increase of available phosphorus and potassium forms 
in soil. Concerning micro-elements (Fe, Cu, Zn and 
Mn), the presented study revealed that organic 
fertilizations (50, 75 and 100 organic manures) 
significantly enhanced the micro-elements content in 

table beet roots.  The concentration of Fe and Zn in the 
soil solution significantly increased using application of 
farmyard manure (Rutkowska et al., 2014). In this 
context, organically produced celery contained higher 
concentration of Fe, Cu, Zn and Mn (Domagala-
Swiatkiewicz and Gastol, 2012). These results indicated 
that organic manure or integration between mineral 
fertilizers and organic manure may be improved the 
availability of micro-elements to plants. 

Generally, it can be concluded that organic manure 
alone or combination between organic and inorganic 
fertilizers can improve the structure and water holding 
capacity, microbial activity of the soil, and uptake of 
nutrients, hence promote the vegetative growth and 
enhance productivity and quality of table beet. Also, 
Kumar et al. (2014b) illustrated that the beneficial 
effects of combined organic manure application and 
chemical fertilizers might be attributed to the improved 
inorganic fertilizers efficacy. 

 
CONCLUSION 

 
The results of the present study inferred that 

organic fertilization with 75% organic manure plus 25% 
NPK is the best combination between organic and 
inorganic fertilizers to cultivation of table beet under 
sandy soil conditions at Ismailia governorate, where this 
organic fertilization produced the highest vegetative 
growth, roots yield, sugars, betalains, phosphorus, 
potassium and micro-elements content of table beet 
plant. 
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 يوضعلا دیمستلا نم ةفلتخم مظنل ةدئاملا رجنب تاتابن ةباجتسا
 دایع دمحم زیزعلادبع دمحم يلع ،فصان فصان میھاربإ ،دیمحلادبع دیسلا دلاخ ،يروطشلا حلاص ءاور ،يفیصلا لماك ریمس

 رصم ،ةیلیعامسلإا ،سیوسلا ةانق ةعماج ،ةعارزلا ةیلك ، نیتاسبلا مسق
 
 ةعماج ةعارزلا ةیلك نیتاسبلا مسق لمعم ىفو ،ةیلیعامسلإا ةظفاحمب ناضمر نم رشاعلا ةیعمجب ةصاخ ةیوضع ةعرزم ىف ةساردلا هذھ تیرجأ :صلختسملا
 ةیوامیكلا تانوكملاو لوصحملاو ومنلا ىلع يوضعلا دیمستلا تاریثأت ثحبل كلذو ؛م2021-2020و م2020-2019 نییلاتتم نیمسوم للاخ سیوسلا ةانق
 %100  :ىھ ،تلاماعم عبرأ ىلع ةبرجتلا تلمتشا .ةدئاملارجنب تابنل ةیندعملا رصانعلا ىوتحمو ،تانیلاتیبلا تاغبصو تلاونیفلاو تایركسلا :لثم ،ةیویحلا
 ةیمكلا نم % 50و NPK %25+ ىوضع دیمست اھب ىصوملا ةیمكلا نم  % 75و NPK%0 +)توكتكلا دامس( يوضع دیمست اھب ىصوملا ةیمكلا نم
 %75 يوضعلا دیمستلا ماظن نأ جئاتنلا تحضوأ .NPK %100 + يوضع دیمست اھب ىصوملا ةیمكلا نم %0 و ،NPK %50+يوضع دیمست اھب ىصوملا

+ 25% NPK تحت ىرغص ةیندعم رصانعو مویساتوبو روفسوفو تانیلاتیب تاغبصو تایركس ىوتحمو روذج لوصحمو يرضخ ومن میق ىلعأ ىطعأ 
 .ةیلمرلا ةبرتلا فورظ
 
 .تایركسلا ،تلاونیفلا ،تانیلاتیبلا تاغبص ،توكتكلا دامس ،ةدئاملا رجنب :ةیحاتفملا تاملكلا

 

 


