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Abstract — Optimization of chemical fertilizers apgication at Alopecurus pratensis L, in Banatplain
conditions

Application of the fertilizers contributes to thal@&rgement of the biomass quantity and thus angrtef$
justified for the fodder plants where is aimed ktain fodder volume (GIOCARIUL. ET AL., 2010).

The goal of this paper is to find a functional degence of the dry matter production for #®pecurus
pratensisfodder based on different amounts of fertilizerorder to obtain the technical optimum and also
depending on the cultivation technology that isligpolp

As biological material we used the variety Alphanefadow foxtail, seeded in autumn at 12,5 cm andn25
distances between rows, by scattering method.

In the paper there are presented the results eotaim the specief\lopecurus pratensjscultivated at
different distances between rows and fertilizechvdtfferent doses of nitrogen. The largest yieldgxy
matter were recorded in all variants for the maxidwse of nitrogen (240 kg ha). However, the tecaini
maximum of dry matter was recorded as followiB819 kg hd for an amount of 214,65 kg hanitrogen
and for 12,5 cm distance between rows; 8091,8 Kgftiaan amount of 216,25 kg haitrogen and for 25
cm distance between rows, and 8746 kg fa an amount of 208,29 kg haitrogen and for sowing by
scattering.

Keywords: Alopecurus pratensis, nitrogen fertilizer, yield, dry matter.

INTRODUCTION

Selection of a type of fodder plant for each ecological zone is eslsentealize superior
fodder productions for different species of animal®@ ET AL., 1983).

The extension of the speci@éopecurus pratensis; cultivation is by major importance,
both regarding the fodder productions, the quality of the obtdwedier, and because it
has a high capacity of adaptation to the environmental condjthaving the capacity to
resist in the short drought periods and in the humidity exegssing in the meadows,
when the field is saturated ANNAWAY , D.B. AND MCGUIRE, W.S., 1981; RGERL. S.,
2007).

Fertilization with chemical fertilizers in fodder graminaceous esdficial, so that the
meadow foxtail significantly responses to the nitrogen fertilizetsere the dry matter
productions can reach significant val(Be&HNERTD. ET AL., 2009).

MATERIAL AND METHOD
The experiments were carried out at the Didactic and Experimental St#tioime

University of Agricultural Sciences and Veterinary Medicine of Banat ffamisoara.
The location of the territory is in West Plain of Romania, dmel $oil on which the
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experiments were placed is a cambic chernozem.

The evolution of the climatic resources within the period 2009-20ipblights the
oscillatory character of them, with notable deviations compaririggonultiannual mean
value.

Table 1. The monthly mean temperatures (°C) registed at Meteorological Station of
Timisoara (2009-2010)

SPECIFICATION | Il ] \Y \% VI i Vill IX X Xl Xl
2009 -1,1 14 6,6 14,7 18,0 20,1 23,1 22|19 19,0 11/67,3 3,2
2010 -0,3 2,8 6,7 12,0 16,6 20,% 23,1 22|5 16,2 9,2 9.3 0,7
Multi-annual 12 0.4 6,0 11,3| 16,4 19,6 21,6 208 16j9 11,8 5[71,4
means

The temperatures recorded in the air and soil had high values. Tithlynmeans of the
air temperature exceeded the multiannual means, the mean temperatgreagirthe
multiannual meanT{able 1). The precipitations fallen during the year of 2009 were fewer
than in 2010, when the more abundant precipitations favoured rthethg and the
development of the meadow foxtail plantable 2).

Table 2. The monthly mean precipitations (mm) regitered at Meteorological Station
of Timisoara (2009-2010)

SPECIFICATION | 1l 11 [\ \Y VI VII VIII IX X XI X1
2009 28,3 25,4 48,2 22,8 44,4 110,9 40(4 28,4 48 0,4 8 102,1 79,4
2010 65,0 76,5 32,9 56,6 118 131,8 25/0 81,8 40,50,0 4 48,1 74,6
Multi-annual

40,9 40,2 41,6 50,0 66,7 81,1 59,9 522 46,1 54,88,6 4 | 47,8

means

The biological material used during the two research years wagpéoesAlopecurus
pratensis the variety Alpha. The culture was established every year, mmautin
October, at 12,5cm and 25 cm distances between rows and by scastsimg. The
arrangement of the variants was in subdivided plots.

The fodder culture was fertilized with different doses of nitrogen itastilfractionally
applied, namely: Doze 1- 60kg ha, Doze 2- 120kg ha, Doze &gl1Ba and Doze 4-
240kg ha.

In the paper there was analyzed the average of the dry matter rgetoded within two
experimental years (2009-2010), in the meadow foxtail plants hariesteel moment of
ear formation.

The production results were statistically processed. In numeitaatians, the dependence
between the effect and the cause is not possible to be linearly exphrbssause each
cause increase (fertilizer doses) is followed by a different increase of the(dffentatter
production). The effect of the fertilizers is greater for the first appdisbunts and
becomes lower for equal increases of the fertilizer.

For the sake of simplicity, in our statistical analysis, the tityaof nitrogen, the mean
production of dry matter foAlopecurus pratensisunder the influence of the nitrogen for
12,5cm, 25cm distance between rows respectively sowing by sogtveere denoted by
Azot, R12,5, R25, and Imp. respectively. The statistical aisah@s been performed by
STATISTICA 8 package .
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RESULTS

During the period 2009 respectively 2010 there was organizedpanirental field which
aimed to determine the production potential of the spAtdpecurus pratensjsbeing
pursued the reaction of these plants at different doses of nitrogéndiert

The minimal production of dry matter (6294 kg'havas recorded in the unfertilized
variant for 25 cm distance between rows, and the maximal produgtifld kg hd was
recorded in the variant fertilized with 240 kqg'tay scattering sowing.

The goal of this paper is to find a functional dependence of thendtter production of
Alopecurus pratensiased on different quantities of nitrogen in order to get tttenieal
optimum.

The following statistical analysis established the technicalimax of dry matter
production ofAlopecurus pratensiwhen different doses of nitrogen were applied.

A parabolic regression analysis of thlpecurus pratensidry matter production based on
different quantities of nitrogen and a 12,5 cm distance between r@ssperformed
(Figure 1). It was determined that the proportion of variance (4603173a%)statistically
significant (F=31325, df=1) for p value under 0,05 (95% confidemeeval), where the F
ratio provided the test of statistically significandalfle 3).

Table 3. Significance tests of regression coefficies of Alopecurus pratensis
based on nitrogen and 12,5cm

Univariate Tests of Significance for R12,5
SS Degr. of MS F p
Effect Freedom
Intercept | 46031731 1/ 46031731 31325,67 0,000032
Azot 845613 1 845613 575,46 0,001733
Azoth2 286858 1 286858 195,21 0,005084
Error 2939 2 1469

The regression equatiorrbg+bix+b,x* was used to fit the best parabolic line to the data
(Figure 1). Thus the average dry matter production obtained underablose
circumstances foAlopecurus pratensim the experimental years, was expressed in terms
of doses of nitrogen applied by the equation

R12,5 = 6385,2143+ 17,0862*Nitrogen - 0,0398*Nitragen

The strong positive linear correlation, after the linearization, nepsrted by the Pearson
coefficient r=+0,99 and determination coefficieft@,9. The confidence intervals for the
parabolic regression coefficients [6229,989; 6540,439], p,020,151] and [-0,052; -
0,028] respectively were statistically significant. The maximdmgnmatter production of
Alopecurus pratensisvas estimated to 8219 kg hdor an amount of 214,65 kg ha
nitrogen. This maximumHRjgure 1) was obtained as the local extremum of the quadratic
function above and it was calculated by the vanishing of itsdesvative.
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Scatterplot of R?Q.S against Azo
R12.5 = 6385.2143+17.0862°x-0,0398*x"2; 0,95 Conf.Int.
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Figure 1: The effect of the nitrogen on the dry maer production in
Alopecurus pratensi$l2,5 cm)

In the following it was performed a parabolic regression analysithe Alopecurus
pratensisproduction based on different nitrogen quantities and a 25 dandesbetween
rows (Figure 2). It was determined that the proportion of variance (44622084) was
statistically significant (F=13870, df=1) for p value under Q@&% confidence interval),
where the F ratio provided the test of statistically significamedlé 4).

Table 4. Significance tests of regression coeffiats of Alopecurus pratensibased on
nitrogen and 25 cm
Univariate Tests of Significance for R25

SS Degr. of MS F p
Effect Freedom
Intercept | 44622084 1| 44622084 13870,90 0,00007:z
Azot 807301 1 807301 250,95 0,003961
Azoth2 270911 1 270911 84,21 0,011667
Error 6434 2 3217

The regression equatiorrbg+bix+b,x* was used to fit the best parabolic line to the data
(Figure 2). So the average dry matter production obtained under the elbbowestances

for Alopecurus pratensig the experimental years, was expressed in terms of doses of
applied nitrogen by the equation

R25= 6286,6857+ 16,6946*Nitrogen - 0,0386*Nitrogen

The strong positive linear correlation, after the linearization, nepsrted by the Pearson
coefficient r=+0,99 and determination coefficieft@,99. The confidence intervals for the
parabolic regression coefficients [6057,015;6516,357], [I2,26,229] and [-0,057; -
0,021] respectively were statistically significant. The maxinmdrgnmatter production of
Alopecurus pratensisvas estimated to 8091,8 kg h#or an amount of 216,25 kg ha
nitrogen. This maximumHRjgure 2) was obtained as the local extremum of the quadratic
function above and it was calculated by the vanishing of itsdesvative.
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Scatterplot of R25 against Azo

R25 = 6286,6857+16,6946"%-0,0386"x"2; 0,95 Conf.Int
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Figure 2. The effect of the nitrogen on the dry maer production in

Alopecurus pratensig25 cm)

A parabolic regression analysis of hpecurus pratensidry matter production based on
different quantities of nitrogen and teewing by scattering was also performé&dlgle 5).

It was determined that the proportion of variance in production 68&10) was
statistically significant (F=73002, df=1) for p value under Q@& confidence interval),
where the F ratio provided the test of statistically significance.

Table 5. Significance tests of regression coefficies of Alopecurus pratensidased on
nitrogen and Imp

Univariate Tests of Significance for Imp
SS Degr. of MS F p
Effect Freedom
Intercept | 5516260C 1/ 5516260(| 73002,27 0,000014
Azot 824524 1) 824524 1091,1€ 0,00091%
Azoth2 29827¢ 1) 29827€ 394,74 0,002524
Error 1511 2 756

The regression equatigrebg+bix+b,x* was used to fit the best parabolic line to the data
(Figure 3). The average dry matter production obtained under the abasnsitances

for Alopecurus pratensign the experimental years, was expressed in terms of doses of
applied nitrogen by the equation

Imp = 6989,8714+ 16,8718*Nitrogen - 0,0405*Nitrogen

After the linearization, the strong positive linear correlation was regdyy the Pearson
coefficient r=+0,99 and determination coefficieft@,99. The confidence intervals for the
parabolic regression coefficients were [6878,561; 7101,182],,674419,069] and [-
0,049; -0,032] respectively. The maximum dry matter produdfdXlopecurus pratensis
was estimated to 8746 kg h#&or an amount of 208,29 kg hanitrogen. This maximum
(Figure 3) was obtained as the local extremum of the quadratic function abdvevaas
calculated by the vanishing of its first derivative.
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Scatterplot of Imp against Azo
Imp = 6989,8714+16,8718"x-0,0405"x"2; 0,95 Conf.Int
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Figure 3. The effect of the nitrogen on the dry matter prodution in

Alopecurus pratensigimp)

CONCLUSIONS

The production results recorded Atopecurus pratensigdepending on different nitrogen
doses and different methods of sowing can be resumed as following:

By this study we obtained mathematical models regarding theidonattdependency
(quadratic functions) of the dry matter productionAllopecurus pratensigdepending on
the applied dose of nitrogen.

The maximum dry matter production Afopecurus pratensigvas estimated: to 8219 kg
ha' for an amount of 214,65 kg hanitrogen and for 12,5cm distance between rows; to
8091,8 kg ha for an amount of 216,25 kg hanitrogen and for 25cm distance between
rows, and to 8746 kg Hafor an amount of 208,29 kg hanitrogen and for sowing by
scattering.

The application of a larger dose is not justified. Whether wadyap smaller dose of
nitrogen we could estimate the production that will be obtained
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