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Abstract 

 
Red beet (Beta vulgaris L.), is consider as an important vegetable crop grown all over the world, it’s a good source of minerals, 

carbohydrates, fiber, protein, and vitamin B1. Field experiment was carried out during successive season of 2018/2019 at the Experimental 

Station of the National Research Centre, Beheira Governorate, Egypt. The Study was targeted to determine the effect of organic fertilizer 

prepared from banana wastes, using as a source of potassium (6.92% K) in combination with potassium humate foliar spraying on growth 

and productivity of red beet (Beta vulgaris L). Experimental treatments were, BC2 + water foliar spray, BC1 + 2g /L K H foliar spray,BC2 + 

2g /L K H foliar spray, BC1 + 4g /L K H foliar spray.BC1 + 4g /L K H foliar spray.  Results noticed that foliar feeding of potassium humate 

had significant positive effects on plant height; root length; root fresh and dry. Foliar application with  2g  potassium humate (KH) gave the 

highest increments for the aforementioned parameters as compared with control treatment (water foliar spray).It is also clear that no 

significant difference was deducted between foliar spray of 2 g.and 4g KH/L. foliar application was more pronounced effect as compared to 

soil treated with Banana organic compost. The interaction effects between BC and KH were statistically insignificant for root P, K, Ca and 

Mg concentrations, root N concentration showed significant interaction, where, BC2 in combination with foliar spray with 2gKH/L showed 

the highest N concentration, while the lowest value was recorded BC1 and water foliar spray treatment. It is also noticed that significant 

interaction effect was recorded for root P, K and Ca uptake, where, BC2 with 2gKH/L showed the highest uptake values. However, the 

lowest values were recorded on the combination between BC1 and Control (water foliar spray). 
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Introduction 

   Red beet (Beta vulgaris L.), is consider as an 

important vegetable crop grown all over the world. Beta 

vulgaris L is in the fourth position in terms of production and 

consumption, after cabbage, carrot, and onion crops Deuter, 

and Grundy, (2004). Red beet (Beta vulgaris L) is consider as 

a good source of minerals, carbohydrates, fiber, protein, and 

vitamin B1 Rey et al., (2005); Bavec et al., (2010), 

Sediyama, et al., (2011), and Lacerda, (2014). Currently, 

juice of Beta vulgaris L is recommended as a stimulant for 

the immune system, as well as cancer preventative and 

consequences of radiation exposure. Red beet (Beta vulgaris 

L.), has also been considered materials beneficial for blood, 

heart and the digestive system. Beet root contained high iron, 

concentration and can be useful during pregnancy and 

menstruation Nottingham, (2004); Szura, et al., (2008); 

Zujko and Witkowska, (2009) Morgado, et al., (2016); 

Hamedi, and Honarvar, (2018) and Babarykin, et al., (2019), 

which can be stimulate, the liver’s and help to detoxification 

processes Vali, et al., (2007). Several researchers Cai, et 

al.,(2003); Dias, et al., (2009) Carrillo et al., (2017), reported 

that red beet is the main source of pigment betacyanins, 

which comprise to the group of natural plant antioxidants. 

These pigments (betacyanins) are used in food industry as 

natural dyes for food production, Szalaty, (2008) and 

Chhikara, et al.,(2018). 

Potassium is an essential element for all living 

organisms. In agricultural practice, the nutritional 

requirements especially potassium needs to be applied in 

sufficient amount to produce healthy and productive crop. It 

affects the quality of the root yield or tubers Zörb et al., 

(2014); Berisha et al., (2014) and Bernardes Cecílio Filho et 

al., 2017). 

The produced sugars during photosynthesis process 

must be transported through the phloem to other parts of the 

plant for utilization and storage. Plant’s transport system 

always needs energy in the form of ATP. If K is inadequate, 

less ATP is available, and the transport system breaks down. 

Potassium plays a foremost role in translocation of 

carbohydrates, photosynthesis, water relations, resistance 

against insects and diseases Amtmann, et al., (2008) and 

sustain balance between monovalent and divalent 

cationsPettigrew, et al., (2008); Lester, et al., (2010); Min 

Wang, et al., (2013); Oosterhuis, et al., (2014) and Zahoor,et 

al., (2017). However, in recent years, fertilizer consumption 

increased exponentially throughout the world, causes serious 

environmental problems. Fertilization may affect the 

accumulation of heavy metals in soil and plant system. Plants 

absorb the fertilizers through the soil; they can enter the food 

chain. Thus, fertilization leads to water, soil and air pollution. 

Alternative ways have been sought to meet these needs. 

Better management of all essential nutrients is required that 

delivers sustainable agriculture and maintains the necessary 

increases in food production while minimizing waste, 

economic loss and environmental impacts. More extensive 

production systems typified by ‘organic farming’ may prove 

to be sustainable. However, for most of the developed world, 

and in the developing world where an ever-growing 

population demands more food, it will be essential to 

increase the efficiency of nutrient use in conventional 

systems. Nutrient management on farms is under the control 

of the land manger, the most effective of whom will already 

use various decision supports for calculating rates of 

application to achieve various production targets. 

Increasingly, land managers will need to conform to good 
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practice to achieve production targets and to conform to 

environmental targets as well. Organic agriculture is an 

integrated farming system, based on ecological principles, in 

which product quality is more important than its quantity. 

Organic agriculture system can be considered as an 

alternative to conventional systems and lead to the 

development of sustainable agriculture and environmental 

health Anjaiah, and Padmaja, (2006) and Ihsanullah Daur and 

Bakhashwain (2013).Humic acid is one of the most important 

organic fertilizers, which can positively affect plants growth 

and furthermore increase nitrogen, potassium, calcium, 

magnesium, and phosphorus absorption by the plant 

Sabzevari et al., (2009) and Eyheraguibel, et al., (2008). 

Foliar nutrition are rapidly absorbed by plants and are 

commonly used as nutritional supplements for plants and as 

alternative nutrition in conditions where plants have a high 

nutrient requirement or in cases of soil fertility deficiency 

Fernandez and Eichert (2009) and Petrov, 2014). Potassium 

humate is an organic potash fertilizer combined with humic 

acid can be also used as an inexpensive source for potassium. 

Felipe, et al., (2015) stated that foliarK-fertilization did not 

affect the characteristics of production; moreover, it tends to 

increase potassium content in both shoots and roots, besides 

increasing total sugar content. Potassium humate gradually 

increases photosynthesis, chlorophyll density. Hassanpanah, 

(2009); Amjad, et al., (2010); Patil, et al., (2011); Prakash, et 

al., (2011) and (2012) and Tripura, et al., (2017). 

 

Material and Method 

A field experiment was carried out during successive 

season of 2018/2019 at the Experimental Station of the 

National Research Centre, Behrira Governorate, Egypt. The 

Study was targeted to determine the effect of organic 

fertilizer prepared from banana wastes which used as a 

source of potassium (6.92% K) in combination with 

potassium humate foliar feeding on red beet (Beta vulgaris L) 

growth and productivity. Soil sample was taken from the soil 

surface (0-30 cm) of the experimental site, air-dried, sieved 

by 2 mm sieve and analyzed, some physical and chemical 

properties of soil and banana residues  were determined 

according to Klute (1986) and Page et al., (1982) and 

presented in (tables1&2). The experimental design was split 

plot design with three replicates. Banana compost 

applications were allocated in the main plots and potassium 

humate (KH) foliar feeding treatments were allocated in the 

sub-plots. 

 

Table 1: Some physical and chemical properties of the investigated soil. 

Soil property Value Soil property Value 

Particle size distribution % pH (1:2.5 soil suspension) 7.70 

Sand 

Silt 

Clay 

Texture  

93.65 

4.07 

2.28 

Sandy 

EC dS. m-1 (soil paste ) 1.60 

Soluble ion and cation (Mmol. L-1) 

Ca++ 

Mg++ 

Na+ 

K+ 

CO3
-- 

HCO3
- 

Cl- 

SO4
-- 

8.02 

3.23 

3.92 

0.91 

ND. 

2.20 

3.98 

9.90 

CaCO3 % 2.60 

Saturation percent % 22.50 

Organic matter% 0.10 

Available N (mg. kg-1) 22.8 

Available P (mg. kg-1) 2.81 

Available K (mg. kg-1) 56.6 CEC ( Cmol. kg-1) 7.00 

 

Table 2: Chemical analysis of Banana residues used in this study. 

Content 
pH 

(1:20) 

EC dSm-1 

(1:20) 

OM 

% 

O.C  

% 

N 

% 

P  

% 

K 

% 

Banana compost 8.72 3.38 76.16 44.18 1.55 0.59 6.92 

 

Seeds of Red beet (Beta vulgaris L.) cv El- Masry were 

obtained from the Department of vegetable Crops, 

Agricultural Research Center, Ministry of Agriculture, 

Egypt. The size of each plot was 1/400 feddan (10.5 m2), 3.5 

m long and 3.0 m wide. Three seeds were planted in each 

hole, at a depth of 2.5 cm with a distance of 30 cm between 

holes. Red beet seeds were sown on 18 September at rate 5 

kg/fed. Plants were thinned after the first true leaf appeared. 

Nitrogen and phosphorus fertilizers were applied according 

to Ministry of Agriculture (MOA) recommendation.  The 

applied Banana compost (BC) was mixed to the soil surface 

(0-20 cm). The experiment include six treatment as follows: 

Two banana compost application: (BC1) 433 kg K/fed. 

in addition (BC2) 866 kg K/fed. Which equivalent to 30 kg 

K/fed. in addition,60 kg K/fed. respectively. 

 Three-potassium humate (11% K2O) as foliar feeding 

treatment. Potassium humate spray was applied twice .The 

first was after thinning, the second after 2 weeks.from the 

first one 

Experimental treatments were as follows BC1 + water 

foliar spray 

BC2 + water foliar spray 

BC1 + 2g /L K H foliar spray 

BC2 + 2g /L K H foliar spray 

BC1 + 4g /L K H foliar spray 

BC1 + 4g /L K H foliar spray 

Data recorded: 

Yassen, A. A. et al. 
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Plant height (cm), root length (cm), root diameter (cm), 

root fresh matter/ plant, root dry matter/plant, leaves fresh 

matter/plant, leaves dry matter/plant, number of leaves/ plant, 

yield/ plot (kg) and yield ton/ fed. 

Chemical constituents: 

   Prior to digestion the samples were dried in order to, 

remove possible moisture gained before the analysis. 

-Total N, P and K, Ca and Mg in roots and leaves as 

well as some micronutrients (Fe, Zn, Mn), were determined 

using atomic absorption spectrophotometer, according to the 

method described by Cottenie et al. (1982). 

-Total soluble solids (TSS %) in roots was measured in 

juice of fresh roots by using Hand refractometer and Juice 

purity percentage (%) was determined as a ratio between 

sucrose (%) and TSS (%) of roots A.O.A.C., (1995). 

-Vitamin C was determined in root of red beet 

according to the method described by A.O.A.C, (2000). 

- Betalain content was determined and quantified using 

the method described by Cardoso-Ugarte et al. (2014). 

Statistical analysis: 

The means of data recorded in the two successive 

seasons were subjected to the analysis of variance according 

to Snedecor and Cochran, (1980). The least significant 

differences (LSD) at P=0.05 level was used to verify the 

differences between among of the treatments. 

 

Results and Discussion 

Data presented in Table 3 A revealed that the high level 

of banana compost (BC2) significantly increased all studied 

parameters with an exception in case of root diameter, where 

the increment did not reach to the level of significance. The 

increment recorded in plant height; root length; root fresh 

and dry weights amounted by 18.4; 26.8; 28.5 and 47.2% 

over those received BC1. The obtained results are in 

harmony with the results of Ismail and Allam (2007), Nafei 

et al., (2010); Abou El-Nasr and Ibrahim (2011); Saud, et al 

(2013),they reported that  application of high rate of 

potassium significantly affected root length root diameter, 

root fresh weight, root yield fresh weight / plant. Data also 

showed that foliar feeding of potassium humate had 

significant positive effects on plant height; root length; root 

fresh and dry matter.  

 Foliar application of 2g potassium humate (KH) gave 

the highest increments for the aforementioned parameters as 

compared with control treatment (water foliar spray). It is 

also clear that no significant difference was deducted 

between foliar spray of 2 g and 4g KH/L.Foliar application 

was more pronounced effect as compared to soil treated with 

Banana organic compost.These observations may be due to 

the effectiveness of foliar application with potassium humate 

comparing to soil application.  Such effectiveness of foliar 

spraying due to faster enhancement that developed plant 

growth through physiological processes such as the synthesis 

of simple sugars, starch and the translocation of 

carbohydrates, as well as protein synthesis and antioxidant 

enzymes, similar results were observed by Chen et al., 

(2004); Salami and Sadat (2013) and  Zahoor, et al., (2017). 

Concerning the interaction between the two studied 

factors (BC and KH), data revealed significant positive 

effects for all studied parameters with an exception for root 

diameter. Banana compost (BC2) in combination with 2g 

KH/L foliar spray showed the highest increments for the 

studied parameters. However, the lowest values recorded 

because of combination between BC1 and control(spraying 

water).Aly, et al., (2014), they found that application of 

potassium in either soil or foliar treatment was significantly 

increased both diameter and fresh weight/plant. Positive 

significantly effects and benefits of applying k-humate as a 

new fertilizer used may attribute to its content in vitamins, 

hormones, enzymes. These results agreed with the findings of 

Hassanpanah, et al., 2007 and Asadi, 2010), they found that 

application of potassium humate in potato field experiment 

gradually increased the root system, tuber yield, tuber 

number per plant. 

 

Table 3. Effect of different rates of banana compost in combination with foliar application ofpotassium humate on of growth parameter and 

yield of red beet  

(A) 

(B) 

KH: potassium humate      BC : Banana compostBC1 = 30 kg K/fed          BC2 = 60kg K/fed 
. 

Treatments 
Plant height (cm) Root length Root  diameter (cm) Root Fresh weight (g) Root dry weight (g) 

BC1 BC2 Mean BC1 BC2 Mean BC1 BC2 Mean BC1 BC2 Mean BC1 BC2 Mean 

0 KH /L 51.80 58.66 55.23 11.06 14.11 12.59 4.87 5.86 5.37 58.12 77.15 67.30 10.35 14.84 12.60 

2g KH /L 52.90 70.23 61.57 12.36 17.45 14.91 5.23 6.44 5.84 64.64 95.45 80.05 11.00 18.46 14.73 

4g KH /L 56.74 62.22 59.48 13.71 15.55 14.63 5.10 5.72 5.41 76.69 83.79 80.24 12.06 15.91 13.99 

Mean 53.81 63.70  12.38 15.70  5.07 6.01  66.48 85.46  11.14 16.40  

LSD 5%  

BC  1.59 

 

1.85 

 

N.S. 

 

2.11 

 

3.83 

KH 2.80 1.51 N.S. 3.18 1.08 

BC x KH 3.96 N.S. N.S. 4.49 1.53 

Treatments 
Leaves fresh weight(g) Leaves dry weight (g) Leaves No. /plant Yield/plot (kg) Yield/fed. (ton) 

BC1 BC2 Mean BC1 BC2 Mean BC1 BC2 Mean BC1 BC2 Mean BC1 BC2 Mean 

0 KH /L 48.88 54.69 51.79 5.96 6.00 5.98 8 11 9.5 40.48 45.00 42.74 10.10 12.61 11.36 

2g KH /L 55.31 64.30 59.80 6.40 8.23 7.32 10 14 12.0 44.32 47.63 45.98 11.70 13.89 12.80 

4g  KH /L 52.58 58.20 55.39 6.11 7.09 6.60 11 12 11.5 45.60 50.40 48.00 12.51 15.00 13.76 

Mean 52.25 59.06  6.16 7.11  9.7 12.3  43.47 47.68  11.44 13.83  

LSD 5%  

BC  1.47 

 

N.S. 

 

1.6 

 

2.99 

 

N.S. 

KH 2.50 1.00 N.S. 3.18 1.26 

BC x KH N.S. N.S. N.S. N.S. N.S. 

Application of banana compost as a source of potassium in combination with foliar spraying with potassium 
humate on growth and productivity of red beet (beta vulgaris l.) 
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Data presented in Table (3 B) showed that, parameters 

of leaves fresh weight; leaves No/plant and root yield/pot 

were significantly increased by applying BC2 as compared 

with BC1application. These parameters recorded increments 

by 14.1, 26.8 and 9.7% over BC1 treatment.It is also clear 

that foliar application of potassium humate affected 

significantly leaves fresh and dry weights; root yields of pot 

as well as of feddan. While, spraying red beet plants with 2g 

KH/L showed the highest fresh and dry weights; 4g KH/L 

achieved the highest yields either /pot or per feddan. It is also 

quite clear that there were not significant differences between 

spraying plants with 2 or 4 g KH/L. That means it could be 

concluded that spraying the plants with 2 g KH/L is quite 

enough and recommended. The interaction between the two 

studied factors did not show any significant differences. 

 

CHEMICAL COMPOSITION: 

Table (4) showed the effect of banana compost (BC1 

and BC2) addition and foliar feeding with potassium humate 

(KH) treatments as well as their interactions on 

macronutrients concentration and uptake of red beetroots. 

Results revealed that banana compost (BC) as a source of 

potassium had no marked effects on root N, K, Ca and Mg 

concentrations. Similar trends were noticed by Herak, et al., 

(2007 andGranjeiro, et al., (2007), they reported application 

of potassium (K) fertilizer was the most exported nutrient 

particularly the Red beet (Beta vulgaris L.).While, root P 

concentration showed significant increase by applying BC2 

as compared to BC1. The increment amounted by 19%. 

However, results presented in Table (4) showed significant 

increments in root N, P, and K uptake due to applying BC2. 

The increments reached to 53.2, 78.2 and 56.9% respectively. 

Banana compost significantly did not affect both root Ca and 

Mg.Research Results of  Ernani, et al.,(2007), observed that, 

mineralization rates of different organic matter were not 

similar; they also reported that, potassium in organic 

formsare mineralizedand become available to plants as well 

as potassium derived from mineral fertilizers. Application of 

organic matter not only enhanced the chemical content of 

plants but also improve the physical properties of the treated 

soil,reflecting on grown plants. Results showed that foliar 

treatments in combination with organic material added were 

much more effective than organic alone; potassium 

fertilization through foliar and soil treatment gradually 

increased the concentration of potassium in Red beet (Beta 

vulgaris L.).Concerning the effect of foliar feeding with 

potassium humate (KH) on root macronutrients concentration 

and uptake, it is quite clear that both concentration and 

uptake of root macronutrients were significantly affected by 

foliar feeding with potassium humate (KH). In spite of 

4gKH/ L showed the highest values of measured nutrients, 

foliar feeding with 2g KH/L is recommended, since the 

values of 4 and 2g KH/L showed insignificant differences.In 

addition, Andry, et al., (2019) reported that organic matter 

added in combination with   foliar treatments at two rates; 

stimulate phosphorus content in both leaves and roots. This 

could be attribute to phosphorus mineralized from the 

organic matter added since (P) has been found to be the life-

limiting element in natural ecosystems due to its insoluble 

forms and furthermore unavailable for plant. 

 Phosphorus is an essential nutrient and an integral 

component of several important compounds in plant cells. 

These compounds include the sugar phosphates involved in 

respiration, photosynthesis and the phospholipids of plant 

membranes, the nucleotides used in plant energy metabolism 

and in molecules of DNA and RNA. It is also necessary for 

the biosynthesis of chlorophyll, where P as pyridoxal 

phosphate must be present for the biosynthesis of chlorophyll 

besides its essential for cell division and development of 

meristematic tissue.Several researchers Petek, et al., (2008) 

and Shahabifar, et al., (2019), they stated thatincreasing the 

available forms of phosphorusdue to   the solubility effects of 

organic acid, created from organic matteradded particular 

banana residue, resulting in increasing phosphorusuptake by 

beet root. 

 The interaction effects between BC and KH were 

statistically insignificant for root P, K, Ca and Mg 

concentrations. Only root N concentration showed significant 

interaction effect, where, BC2 in combination with foliar 

spray with 2gKH/L showed the highest N concentration, 

while the lowest value was recorded by applying BC1 and 

water foliar spray. It is also noticed that significant 

interaction effect was recorded for root P, K and Ca uptake, 

where, BC2 with 2gKH/L showed the highest uptake values. 

While, the lowest values recorded as a result on combination 

between BC1 and Control (water foliar spray). Results 

noticed that Ca and Mg contents in leaves and roots resulted 

with potassium fertilizer added,application of high rates of 

potassium  or ammonium fertilizers particularly in sandy 

soils, might cause Mg and Ca deficiencies. Ranade-Malvi 

(2011) and Madhava Rao, et al., (2006),they reported that 

increasing potassium supply might cause a nitrogen 

deficiency as well as Ca2+ and Mg2+.Data presented in table 

(5) showed that only leaf nitrogen concentration significantly 

increased because of applying BC2. The increment reached 

to 18% over plants received BC1. However, only leaf N and 

Ca recorded significant increments in their uptake due to 

applying banana compost. Nitrogen uptake increased by 

38.8% because of applying BC2, while applying BC1 

resulted in increasing Ca by 4%.Potassium humate foliar 

spray significantly only increased leaf N and P 

concentrations and uptake, 2g KH/L showed the highest 

values as compared with the other KH treatments. Moreover, 

the aforementioned treatment significantly increased leaf K 

uptake. Cai,et al.,(2019) reported that  importance of   

Potassium as a key factor which controlling crop productivity 

particularly  under salt stressed plants are better benefited via 

potassium sulfate than the non-stressed Potassium, 

contributes for tolerance against salinity as it has competing 

nature to sodium for binding and maintaining plant water 

status.Concerning the effect of foliar spray with KH on root 

micronutrients concentration and uptake, it is clear that foliar 

feeding with 2g KH/L, markedly increased micronutrients 

concentration. The same previous treatment could be 

considered the best treatment for achieving the highest 

micronutrients uptake, since the differences between 2 and 

4g KH/L did not reach to the level on significance.Table (6 

B) showed that only leaf Zn and Mn concentration showed 

significant increases in their due to applying BC1; while, all 

micronutrients did not show any significant effects on their 

uptakes. Marko Petek, et al., (2017), on contrary, foliar 

feeding of potassium humate showed marked effects on both 

micronutrients concentration and uptake. Foliar feeding of 2g 

Yassen, A. A. et al. 
 



 
9295 

KH resulted in the highest Fe and Mn concentration and 

uptake. While foliar application of 4g KH/L gave, the highest 

concentration and uptake of leaf Zn. Dada also showed that 

combination of BC1 and foliar spray at rate of 2 g KH/L gave 

the highest increase of Fe concentration; and Bc1 and 4 g 

KH/L showed the highest increase of Mn. 

 

 

Table 4: Effect of different rates of potassium fertilizer and foliar application of potassium humate on N, P, k, Ca and Mg 

contents and uptake (mg/plant) % in roots of red beet plants. 

 

 

Table 5: Effect of different rates of potassium fertilizer and foliar application of potassium humate on N, P, k, Ca and Mg 

contents and uptake (mg/plant) % in roots nutrient uptake. 
 

 

Table 6: Effect of different rates of potassium fertilizer with foliar application of potassium humate on Fe, Zn and Mn 

contents % in roots and leaves of red beet plants. 

a) 

 

 
 

 

 
 

 

 
 

 

 

Treatments 

Root nutrient concentration (%) 

Nitrogen Phosphorus Potassium Calcium Magnesium 

BC1 BC2 Mean BC1 BC2 Mean BC1 BC2 Mean BC1 BC2 Mean BC1 BC2 Mean 

0 KH /L 1.20 1.40 1.30 0.19 0.23 0.21 2.00 2.20 2.10 0.29 0.27 0.28 0.35 0.33 0.34 

2g KH /L 1.33 1.68 1.51 0.22 0.28 0.25 2.21 2.43 2.32 0.31 0.25 0.28 0.33 0.30 0.32 

4g  KH /L 1.55 1.48 1.52 0.22 0.25 0.24 2.35 2.66 2.50 0.31 0.25 0.28 0.32 0.30 0.31 

Mean 1.36 1.52  0.21 0.25  2.00 2.43  0.30 0.26  0.33 0.31  

LSD 5%   

BC  N.S. 

 

0.03 

 

N.S. 

 

N.S. 

 

N.S. 

 KH 0.10 0.03 0.21 N.S. N.S. 

BC x KH 0.01 N.S. N.S. N.S. N.S. 

Treatments 

Root nutrient uptake ( mg/plant) 

Nitrogen Phosphorus Potassium Calcium Magnesium 

BC1 BC2 Mean BC1 BC2 Mean BC1 BC2 Mean BC1 BC2 Mean BC1 BC2 Mean 

0 KH /L 124.2 209.4 166.8 19.3 33.6 26.5 207 327 267 29.7 37.9 33.8 36.2 46.8 41.5 

2g KH /L 146.4 259.4 202.9 24.1 51.6 37.9 243 450 347 34.0 45.3 39.7 37.6 51.5 44.6 

4g  KH /L 187.1 232.5 209.8 26.9 39.8 33.4 283 423 370 37.3 39.7 40.2 39.6 46.8 43.2 

Mean 152.6 233.8  23.4 41.7  255 400  33.7 41.0  37.8 48.4 41.5 

LSD 5%   

k)  40.8 

 

6.0 

 

48 

 

N.S. 

 

N.S. 

 (KH) 30.5 5.2 40 2.6 N.S. 

K x KH N.S. 7.36 57 3.7 N.S. 

Treatment 

Root  micronutrient 

Iron Zinc Manganese Iron Zinc Manganese 

% Uptake (µg/plant) 
BC1 BC2 Mean BC1 BC2 Mean BC1 BC2 Mean BC1 BC2 Mean BC1 BC2 Mean BC1 BC2 Mean 

0 KH /L 136 129 132.5 14 12 13 15 16 16 1409 1910 1660 147 221 184 156 282 219 

2g KH /L 168 157 162.5 19 16 18 20 21 21 1847 2909 2378 183 272 228 230 394 312 

4g  KH /L 189 166 177.5 25 18 19 20 21 21 2339 2643 2491 241 292 267 246 339 293 

Mean 164 151  18 15  18 19  1865 2487  190 262  211 338  

LSD 5%  

k) 

 

8 

 

N.S 

 

N.S 

 

433 

 

43 

 

70 

(KH) 11 2 3 205 55 41 

K x KH N.S N.S N.S 290 N.S NS 

Application of banana compost as a source of potassium in combination with foliar spraying with potassium 
humate on growth and productivity of red beet (beta vulgaris l.) 
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b) 

 

 

Table 7: Effect of Banana compost as K source and foliar feeding with potassium silicate on root protein (%), total soluble solids (TSS), 

betalian (mg/g DW) and vitamin C(%). 

 

 

Data presented in Table (7) showed that application of 

BC2 increased all studied parameters. Application of BC2 as 

compared with BC1 gave increments amounted by 11.6; 

11.4; 14.8 and 13.6% in root protein; TSS; betalain and 

vitamin C, respectively. Pavlov, et al., (2005); Sikora, et al., 

(2010); Hunter, et al., (2011) .and Rivoira, et al., (2017 ) 

reported that content of total soluble solids, vitamin C and 

betalain pigment in root of red beet is highly dependent on 

fertilization. Foliar spray of KH at rate of 4g/L increased all 

the aforementioned parameters. The increments reached to 

16.5; 43.5; 25.4 and 29.5 over control treatment (water foliar 

spray). However, combination between BC2 and 2g KH/L 

gave the highest root protein; betalain and vitamin C, 

combination of BC2 and 4g KH/L showed the highest TSS. 

On the other hand, combination of BC1 and water foliar 

spray showed the lowest values. 
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