Influences of phosphorus fertilization on maize yields in Potkozarje area 
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Abstract

The field experiment with four rates of phosphorus (P) fertilization was conducted in spring of 2004 with treatments as follows: a) ordinary fertilization (kg/ha: 200 N + 80 P2O5 + 120 K2O);  b) a + 500 kg P2O5; c) a + 1000 kg P2O5; and d) a + 1500 kg P2O5. The triplephoshate enriched with sulphur and zinc (45% P2O5 + 1,2% S + 0,06% Zn) was used as a source of P. Maize ( Bc5984 and OsSK494 hybrids, for the growing season 2004 and 2005, respectively) was grown on the experimental plot. For the 2005 growing season, only ordinary fertilization was applied. As affected by applied fertilization maize grain yields increased up to 32% and 17% compared to the control, for 2004 and 2005, respectively. Both tested growing seasons were favorable for maize growing. Excess of precipitation was main characteristics of weather conditions during the 2005 growing season. Maize maturity under these conditions was delayed about twenty days in comparison to the normal year.
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Introduction

      Acid reaction and nutritional unbalances, mainly low leveld of plant available phosphorus (P) as well as  unfavorable physical properties are limiting factor of soil fertility under conditions of northern Bosnia (Okiljevic 1982, Okiljević et al. 1997, Todorovic et al. 2003). Liming and increased fertilization (mainly with P) are usualy recommendations for improvement of pseudogley soils (Kovacevic et al. 1993, 2004a, Petosic 2003). Aim of this study was testing of maize response to P fertilization on P-deficient soil. 

Material and methods

The field experiment

    The experimental field is situated in Potkozarje area (Knespolje, Brekinja village near Medjuvodje in the municipality Kozarska Dubica, Republic of Srpska, Bosnia and Herzegovina). The field experiment with four rates of P fertilizers was conducted in term of May 7, 2004 with treatments as follows: a) ordinary fertilization (kg/ha: 200 N + 80 P2O5 + 120 K2O);  b) a + 500 kg P2O5; c) a + 1000 kg P2O5; and d) a + 1500 kg P2O5.  For ordinary fertilization, KAN (calcium ammonium nitrate enriched with Mg: 27% N + 4.8% Mg) and NPK 7:20:30 were applied. These fertilizers were produced in Petrokemija Fertilizer Factory Kutina, Croatia. The triplephoshate enriched with sulphur and zinc (45% P2O5 + 1,2% S + 0,06% Zn) was used for increased  P fertilization. It is produced as DC-Triplephoshat (original protected name) in Donau Chemie AG Werk Pischelsdorf 3435 Zwentendorf, Austria. The experiment contains four plots, each of 31.5 m2 area (9.0 m x 3.5 m) with five rows of maize.  Maize (hybrid Bc5984 of Bc-Plant Breeding Institute in Zagreb, Croatia) was sown manually in term May 8, 2004 (the picture 1). Three seeds were sown in the row to 4-6 cm of depth on 45 cm distance. At early growth (4-5 leaves stage) maize crop was thin out and left two plants distancing 45 cm (total 40 plants/row: theoretical plant density 63493 plants/ha). Results of the first year of testing as well as materials and methods including soil characteristics were elaborated in the previous study (Komljenovic et al. 2005). In the second year of testing (the growing season 2005) only ordinary fertilization of the experiment was applied. Maize hybrid OsSK494 (developed in Osijek Agricultural Institute, Croatia) was sown in term April 20, 2005 by pneumatic sowing machine on planned plant density 54945 plants/ha = plant distance 26 cm and interrow spacing 70 cm).
Weather caharacteristics
In general, the 2005 growing season was favorable for maize growing. Excess of precipitation in August  was main characteristic of this growing season because it was  for  87% higher in comparison with long-term mean (Table 2). In general, low yields of maize  is in  connection with drought and the higher air-temperatures, especially in July and August.
Table 2. Meteorological data (Gradiska Weather Bureau) for 2005 and long-term means (LTM: 1931-1960)

	The period
	
	Precipitation (mm) and mean air-temperatures (oC) in Gradiska* 
	Total
	Mean

	
	
	April
	May
	June
	July
	August
	Sept.
	
	

	2005
	mm

oC
	47

11.6
	58

16.9
	39

19.1
	61

21.9
	140

19.5
	68

16.6
	413
	17.6

	LTM

(Mihic, 1987)
	mm

oC
	64

10.9
	76

15.5
	71

19.1
	57

21.4
	75

20.6
	46

16.0
	389
	17.2


* Gradiska is air-distanced about 40 km from Medjuvodje in the east direction

Results and discussion

     Under influences of P fertilization maize yields were increased in the second year of testing (2005) up to 17% in comparison to the control (Table 3). Reduction of plant density was caused by bird attacks after emergence. Response of maize to P fertilization was more expressed in the previous year (the 2004 growing season) because yields were increased up to 32%  (visual differences of maize status: the picture 2) compared to standard fertilization (Komljenovic et al. 2005). 

Table 3. Response of maize (hybrid OsSK494) to phosphorus fertilization 

	Maize properties in Brekinja experiment (harvesting: October 22, 2005 as affected by fertilization (May 7, 2004; only oridnary fertilization for the 2005 growing season)



	Fertilization (kg/ha)
	Percent
	Grain yield of maize (2005)

	
	P2O5
	N
	K2O
	Realized

plant

density*
	Female-sterile

plants
	Share 

of grain 

in cob
	Grain

moisture
	g/plant
	t/ha**
	Rel. %

	a)
	80
	200
	120
	63.2
	0
	0.81
	26.0
	203
	7.27
	100

	b)
	580
	200
	120
	63.8
	0
	0.82
	24.1
	239
	8.53
	117

	c)
	1080
	200
	120
	62.5
	0
	0.83
	23.9
	235
	8.38
	115

	d)
	1580
	200
	120
	63.9
	0
	0.82
	24.0
	236
	8.42
	116

	* in percet of TPD  (theoretical plant density: 54945 plants/ha)

** yield calculation on 65%TPD  (35714 plants/ha) and 14% grain moisture basis
	LSD 5%

LSD 1%
	0.29

0.42
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	Picture 1. Manual sowing of maize  (three seeds   per sowing place  in distance 45 cm (May 8, 2004)
	Picture 2. Maize status (August 30, 2004): 500 and 1500 kg P2O5/ha, for left and right side, respectively)
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