THE INFLUENCE OF FOLIAR FERTILIZING WITH LIQUID ORGANIC FERTILIZERS ON BEET YIELD GROWING IN THE GEVGELIJA AREA
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Abstract

The impact of foliar fertilization was examined with liquid organic fertilizers on the yield of beet grown in Gevgelija region in the area of v. Negorci. An experiment was placed in four varieties and three repetitions were made. The variants of the experiment were:

Control (without fertilization)

Humusil (1.86% organic matter, organic carbon 1.08%, huminovi acid 0.14%, N 224 mg / l, P2O5 71 mg / l, K2O 1024 mg / l, CaO 180 mg / l)

Humustim (58.63% organic matter, dry matter 12.38%, 20.40% huminovi acids, Fulvi acid 2.15%, N3%, P 2 O5 1.02%, K 2 O 7.92%, Ca 3.70%, Mg 1.03%)

Ingrasamant foliar (N 0%, P2O5 130 g / l, K2O 130 g / l, ME in chelated form and plant extracts 0.005 g/l) 
The experiment was set in 12 rows, and in each variation and repetition 100 plants were included. Three foliar fertilizer treatments were performed with listed fertilizations in concentration of 0.3%

Before setting the experiment agrochemical analysis of soil were performed and good fertility was determined with the three basic makrobiogen elements. After the harvest and measurement of yield it was concluded that foliar fertilization had positive impact on the yield of beet. In three variants with different organic fertilizers higher beet yield was determined compared with untreated control variant. The highest yield of 68.44 t / ha of beet was determined in 4th variant treated with organic fertilizer Ingrasamant foliar.
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Introduction
 
In the modern agricultural production, the main goal is to get higher yields which will be characterized with good quality.

One of the most important agrotehnick measures, together with others should provide continuous, high and profitability production is feeding plants.

For normal growth and development of agricultural crops from great importance are many macro and micro biogenic elements. Each nutritious element has its own specific impact on certain parts of the plant. Feeding plant affects numerous physiological - biochemical processes, from which growth, development and yield depend on.(Sarić M., 1989). Plants that are timely and properly nourished give crops some distinctive shape, color and size, with typical organic view attributes.(Šaćiragić B. 1988). The use of fertilizers in the diet of vegetable crops is important for obtaining higher yields and products which are characterized by better quality (Molnar,1995).In addition, particular importance has the use of organic fertilizer. There use is important according to two aspects: satisfy the needs of the plants with nutrient elements such as maintain environmental clean environment.

Beet is an important vegetable culture which originates from the Mediterranean. This two-year plant with dark red spindle shared root and dark green leaves, is one of the most useful and curative vegetables. The whole plant is used, and during the whole year (Branka Lazić,1990 ) 
This culture is reach with vitamins and minerals.
Besides plenty of nutrients (carbohydrates, proteins and fats), beet contains almost all the essential ingredients: calcium, potassium, sodium, phosphorus, magnesium, iron, fluorine, manganese, copper, iodine, sulphur, lithium, strontium, bromine.(Ðinović,1989) 
The aim of our research was to see the impact of foliar fertilization with liquid organic fertilizers on the yield of beets grown in Gevgelija area.
  

Material and method of operation 
In Gevgelija region, in the vicinity of v. Negorci during June 2010 polish experiment was placed in an area of 96m2.
The material used was beet brand Vigor. The test was placed in 12 rows. The tests included four variants in 3 repetitions. The seedling was obtained by production of seedlings in cold bed. Transplanting  is performed in rows with planting distance of 40 cm row and 20 cm row to row. The length of the lines was 20 m. The test length of 20 was set in terms of watering. During vegetation period of beet basic  agrotehnick measures were applied  .

Variants in the experiment were:

· 1st   Control ( non fertilised )

· 2nd Humusil

· 3rd Humustim

· 4th Ingrasamant foliar
In each variation and repetition were included 100 plants, a total for test total 1200 plants.

Each variant was treated foliar with 0.3% liquor examined fertilizer. The application  of fertilizers was done with hand spray, by spraying the plate overhead leaf. Treatments were performed in the evening. During the vegetation were conducted three foliar treatments.

They were used three types of fertilizers:

· Humusil: 1.86% organic matter, organic carbon 1.08%, huminovi acid 0,14%, N 224 mg / l, P2O5 71 mg / l, K2O 1024 mg / l, CaO 180 mg / l

· Humustim: 58.63% organic matter, dry matter 12.38%, 20.40% huminovi acids, Fulvi acid 2.15%, N3%, P2O5 1,02%, K2O 7.92%, Ca 3.70%, Mg 1.03%

· Ingrasamant foliar: N 0%, P2O5 130 gr / l, K2O 130 gr / l, ME in chelated form, plant extracts, 0.005 g / l)

Harvesting and measurement of the mass of crops was carried out separately by variations and repetitions.

Before setting the experiment soil samples were taken for agrochemical analysis and analysis was performed on the following parameters:

· pH - Reaction determined potentiometric with pH meter (Bogdanović M, et al    1966 ) 
· Content of easy available nitrogen – chosen by method of Tjurin and Kononova

· Content of easy available phosphorus – chosen by AL method and  reading of spektrofotometer (Bogdanović M, et al 1966)

· Content easy available potassium – chosen by AL  method and reading of spektrofotometer (Bogdanović M, et al 1966)

· Content of humus – chosen by permanganate method of Kotzman (Bogdanović  M, et al 1966)

· Content of carbonates – chosen with Schaiblerov Calcimetar (Bogdanović M, et al 1966) 

Results and discussion 
Beets as a culture have its own specific requirements in terms of soil and climate conditions.

Best yields on fertile, deep soils rich in organic matter. Black earth and alluvial soils are suitable, while on heavy dense soils are giving deformed roots of poor quality, and often receives lower profit. This culture is sensitive to pH reaction of the soil, and fits most 6.5 to 7.0 pH. (Branka Lazić,2009)
According to literature data the beet gives better results with organic fertilizers than mineral fertilizers.According to before autumn soil processing is necessary to add 20-40 t / ha manure (Jekić M.1983). In terms of warmth, beet has frugally temperature request. Optimal temperature for  vegetative growth, including the formation of roots ranges from 15-23 0 C. Young plants can withstand temperatures of -4 0 C, and adult plants to -6 0 C. (Ðinović,1989).
In tab. 1 results are shown of performed agrochemical analyses on the soil before setting the experiment. 
Tabela 1 Agrohemiskih analiza zemljišta

Tab. no.1 agrochemical soil analysis
	R. br.

Order
No.
	Zemjišna

parcela

Plot
	Dubina

Depth 
cm
	pH
	Dostupno mg/100 g zemljišta

Available Forms (mg/100 g soil)
	CaCO 3
%

	
	
	
	H 2 O
	KCl
	N
	P 2 O 5
	K 2 O
	

	1
	Deo I

Part I
	0-20
	7.34
	6.75
	13.82
	75.00
	60.88
	00.50

	2
	
	20-40
	7.39
	6.72
	12.70
	80.00
	55.27
	00.54

	Prosek

Average
	
	0-40
	7.37
	6.74
	13.26
	77.50
	58.08
	00.52

	3
	Deo II

Part II
	0-20
	7.36
	6.71
	13.80
	78.00
	65.68
	00.50

	4
	
	20-40
	7.43
	6.76
	12.42
	77.00
	63.68
	00.46

	Prosek

Average
	
	0-40
	7.40
	6.74
	13.11
	77.50
	64.78
	00.48

	
	
	
	
	
	
	
	
	


From the collected data in the table conclusion can be made that the soil on which the experiment is set has a neutral pH and high fertility with three basic macrobiogen elements. It has weak presence of carbonates. 
In tab. 2 obtained results are given for yield of individual variants. 

Tabela 2 Prinos od repa kg

Tab. No.2 yield of beets kg
	Varijanta

Variant
	Ukupno useva varijacie (kg)

Total crop variation (kg)
	Prosek po biljci (kg)

Average per plant (kg)
	Prinos (t / ha)

Yield (t / ha)

	1
	147.54
	0.491
	61.47

	2
	152.78
	0.509
	63.66

	3
	160.24
	0.534
	66.77

	4
	164.27
	0.548
	68.44


 
LSD (0.05) = 4.07
LSD (0.01) = 7.59 
Conclusion from the collected data is following: foliar fertilization had achieved positive effects on yield of beets. In three variants with different types of liquid organic fertilizer higher yield was produced compared with untreated control variant. The highest yield of 68.44 t/ha of beet was determined in variant 4 were the treatments were made with organic fertilizer Ingrasamant foliar. The lowest yield of 61.47 t/ha was determined in untreated variant. Differences in yield were achieved among the different variant. Positive foliar effect of used organic fertilizers on the yield of beets is the result of their chemical composition. Presence of organic matter Fulvi and humins acids in the composition of the fertilizer analysis is essential for proper growth and development yield of the beet. This components are affecting numerous physiological – biochemical processes that are vital in the vegetative cycle of Culture (Vukadinović,1997)

The results obtained in all variants with different fertilizers are statistically significant at the level LSD (0.05), and in variants 3 and 4 the statistical significance is on level LSD (0.01). 
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