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Abstract

Wheat fields in Latvia are spatially variable asstil fertility and crop productivity. Therefore,
there is interest in applying variable rates ofiligers across the landscape. The general objective
of this research is to determine the relationstdap®ng vyield, protein and N rates using the
regression analysis of yield data in order to ojnthe rate of nitrogen fertilizer strategies in
springwheat.

A three year long (1999- 2001) field study was eartdd near Skriveri, Latvia, at the Research
Institute of the Agriculture of Latvia Universityf cAgriculture with spring wheat (Tticum
aestivum L."'Munk’ on the optimisation of nitrogen fertilizers. Theldi trials were conducted on
two kinds of Luvisol soil: loam and loamy sand. Tihifuence of the preceding crops- grass, grain
and potatoes on efficiency of different nitrogertifiger levels (0; 50; 100; 150; 200; 250; kg'ha
was investigated.

Nitrogen fertilizer has considerably affected tlmepcyield. The increase of the norm of nitrogen
fertilizer from 50 kg ha up to 100 kg hdand 150 kg hadwas significant, but a further increase
was not significant. The essential difference waseoled among all the predecessors as well. The
nitrogen fertilizers increased protein content irirear way and that was dependent on the
preceding crops and soil texture.
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Introduction

The rising prices of agriculture production's ravatemials and the increase of environmental
overload promote more effective agriculture proauctMore and more importance is given to the
fertilization of cultivated plants that must be emmiate to the cultivated soil character and the
potential productiveness of plants. In particulars tthould refer to field crop fertilization with
nitrogen fertilizer since this definitely raise®tlevel of grain productiveness, and nitrogen is als
the basic building blocf protein, and as a consequence, levels N in thdaed a large influence
on grain protein concentration (Flower D. B., 2003)erEfiore efficient wheat production systems
emphasize the important role thtfertilizer management has in optimizing grainlgiand the
maintenance of grain quality standafdigrogen provision must correspond to the requinaimef
the plants, taking into account the use of nitrofyjem the soil as well. The aim of the work is to
explain the influence of three kinds of precedimgps upon the optimal nitrogen rates in two
different textures of soil, with different granulotne content, upon grain yield and crude protein
content within spring wheat grain.

Material and Methods

A three-year study was conducted during 1999-200&. dpring whea{Triticum aestivum 1.
variety ‘'Munk’ was grown in two different textures of Luvisol Isdoam: pH - 6.3, organic
matter — 23 mg K§(Tyurin's method), available phosphorus-100 @sRg*, available potassium

- 135 mg KO kg' (DL-method) and loamy sand: pl- 5.7, organic matter — 22 mg k§Tyurin's
method), available phosphorus -142 m@Pkg", available potassium - 92 mg® kg* (DL-
method). The influence of the preceding crops -grgein and potatoes on the efficiency of six
different levels of nitrogen fertilizer rates (0);5.00; 150; 200; 250; kg Hpapplied 60 % before
drilling, and 40 % at spring wheat stage EC 29 amanmum nitrate, was investigated. Spring
wheat was drilled close to the optimum date (the ehApril) at a rate 600 seeds pef.r®ne
herbicidal (Granstar 15 g fg one fungicidal (Tango 0.8 | Hp and insecticidal (Bi-58 1 | &
was applied to control weeds, pathogens, and insecspring wheat. The data mathematical
processing was performed using the MS Excel linpalynomial regression and anova analysis.
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The economically optimal wheat yield was calculabgdDanish Agricultural Advisory Service
program.

Results and Discussion

In the course of three year long field-tests, theattgrain yield fluctuated, on average, from 2.23
to 4.25 t hd, and the crude protein content, on average, from 10.57 t0 4&.8litrogen rate 50 kg
ha' and its increase up to 100 and 150 kg imaproved the grain yield remarkabhy, ¢s= 0.382 t
ha'). Nevertheless, further increase of nitrogen ratésndt creat a remarkable increase of grain
yield. Within all variants the formation of crudeopgin in grain was promoted by the increase of
nitrogen fertilizer. To characterize the change$hiwispring wheat grain yield, for the most part,
the second grade regression curve was applied argkveral cases, the third grade polynomial
equity was needed.

Changes within spring wheat grain crops grown imdgdoam after potatoes are described by the
third grade polynomial regression curve y = 3E5070.0001% + 0.0201x + 3.3984 (Picture 1).
This change model of spring wheat grain crop repress99.3 % of the cases. The determination
ratio — R = 0.9929. F-test's p-value 0.010622 is below 0.08ieflore the regression equity is a
statistically important explanation of the changes withagrain crops.

The economically optimal crop constituted 4.22't,lend was obtained applying 73 kg'hd rate.
Crude protein within spring wheat grain increasecbading to the linear regressiop=y0.0148x

+ 10.359 (Figure 1) which, in statistically cruciaines, explained the changes within crude protein
values since value F-test's p-value 0.000273 was\vb@l05 corresponding to 97.3 % data of field-
tests (R= 0.9731). Taking into account the crude protein esntithin spring wheat grain, the
optimal nitrogen fertilizer when spring wheat waswn in sandy loam after potatoes, should be
increased from 73 to 77 kg haince only this or a bigger nitrogen fertilizeteravould ensure
grain with a crude protein content above 11.5 % thatupposed to be the critical borderline
designed for the growing of qualitative food cese@@ommission Regulation EC 824/2000, Ruza
A. 1998).
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Figure 1. Yield and crude protein changes within loamyl sditer potatatoes

Changes within spring wheat grain yield grown iantty soil after potatoes are represented by the
polynomial regression equity y = -5E-G5x 0.0129x + 2.9488 (Figure 2), and they can explain
89.3 % of the changes within spring wheat graindyi@ = 0.893). The standard error of the
expected value is 0.150093. F-test's p-value 0.03déldsv 0.05; therefore the regression equity is
a statistically essential explanation of the chang&hin spring wheat grain yield. The crude
protein content increased in correspondence weHitiear connexiongy= 0.0145% + 11.282 that

is a statistically essential explanation of the crudéeprachanges since F-test's p-value 0.001787 is
below 0.05 within 93.2 % descriptions of field-test data=R.9318).

To the spring wheat grown in loamy soil after pogst in order to obtain economically optimal
yield: 3.85 t hd, there should be applied a 112 kg'h4 fertilizer rate. Already the 15 kg ha

225



AGRONOMIJAS ¥STIS (Latvian Journal of Agronomy), No.11, LLU, 0

nitrogen fertilizer rate provided grain with 11.5 % crudet@n content proving that a high level of
crude protein content could be obtained with minibrogen fertilizer rates if spring wheat was
grown in loamy soil after potatoes.
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Figure 2. Yield and crude protein changes within loanr afttatatoes

Changes within the yield of spring wheat grown amdy loam after cereals are demonstrated by
the second stage polynomial regression equity §E=05X + 0.0159x + 2.7308 (Figure 3). This
equity represents 96.2 % of changes within cereddl yiaused by the increase of nitrogen fertilizer
rate, R = 0.962. The standard mistake of the expected val@eli26929. And this points to the
successfully chosen, data describing the matherhatmdel. F-test's p-value 0.0072 is below 0.05;
therefore the regression equity is statisticallgeasial for the explanation of the changes within
cereal yield. Statistically essential crude protetue changes are explained (Figure 3) by the
linear regression equity,y= 0.0119%+11.135 since F-test's p-value 0.001914 is below 0.05
describing 92.9 % of the field-test datd €R0.9294).
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Figure 3. Yield and crude protein changes within loamyl sdier cereals

The economically profitable nitrogen fertilizer edfior sandy loam after cereals has been fixed at
120 kg hd, in order to obtain 4.00 t Haof spring wheat grain. The critical crude proteamtent
within wheat grain could be gained already with Ja kg ha nitrogen fertilizer rate, and the
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determination of the economical optimum of nitrogentilizer would not be further affected
(Figure 3).

The changes within spring wheat grain yield growroamy soil after cereals, are represented by
the second stage regression equity y = -3E-83x0113x + 2.3204 (Figure 4) that explains 90.1 %
of the cases, = 0.901. F-test's p-value 0.031 is below 0.05; theeefiloe regression equity is a
statistically essential explanation of the changitisin the cereal yield. The crude protein increase
within spring wheat grain should be described withe linear regression equity, =
0.0129x%+12.662 that is a statistically essential explamatbthe crude protein changes since F-
test's p-value 0.01242 is below 0.05 describing 82.4 % of shelaéa (R= 0.8237).
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Figure 4. Yield and crude protein changes within loanr attecals

For spring wheat yield grown in loamy soil, to ait#ie economically optimal level: 3.23 tha
there should be applied a 94 kg'hd fertilizer rate, and, in addition, the critical deuprotein
content border 11.5 % was attained already applyingdhant without nitrogen fertilizer, and that
did not affect the optimal yield estimates.

In the third stage the polynomial regression eqyity 2E-07X - 0.0001X + 0.0132x + 2.6319
characterizes the changes within spring wheat giiaid grown in sandy loam after grass (Picture
5). To fix the optimum of nitrogen fertilizer, theirth stage polynomial regression equity was
applied that essentially explained the changes witlmgthin yield when influenced by a increased
nitrogen fertilizer rate (F-test's p-value 0.001Hokv 0.05). Spring wheat grown in experimental
conditions, in order to obtain the optimal yield,ulbneed only a 61 kg HaN fertilizer rate. Such
regularity corresponds to 99.9 % of cases=R.999 (Figure 5). The crude protein content within
spring wheat grain is reflected by the linear egy = 0.013%+11.701 that was statistically
essential since the F-test's p-value 0.002621 wiasvkie05 when describing 91.8 % of the field-
test data (R= 0.9176).
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Figure 5. Yield and crude protein changes within loanmg sdter grass
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With of 61 kg h& N rate could be obtained supposedly 3.11'tdfagrain crop. The critical crude
protein content within the grain supposedly wouddalttained already with minor nitrogen fertilizer
rates, not affecting the optimal norm of nitrogen fesiliz

For spring wheat grown in loamy soil after grasspiider to demonstrate the changes within the
grain yield, the most appropriate was the secorgkgtalynomial regression equity y = -2E-05x
0.0069x + 2.749 (Figure 6).
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Figure 6. Yield and crude protein changes within loant gftess
The polynomial regression model can explain 93.7f%hanges within spring wheat grain yield
affected by the increase of the nitrogen rate. ®tercination ratio is R= 0.937. Changes within
the grain yield of spring wheat grown in loamy safiler grass is represented at the second stage
polynomial regression equity (Figure 6), the staddaristake of the expected value being 0.0604.
F-test's p-value 0.0158 is below 0.05, therefore #mgession equity is a statistically essential
explanation of the changes within spring wheat gragdyi
The crude protein content within spring wheat grantreased in a linear way:,y=
0.0131x+12.407, that is a statistically essential explanaiothe crude protein value since F-test's
p-value 0.000178 is below 0.05 describing 97.8 % fie&d data (determination ratid 0.9783).
Based on the regression equity, the spring wheatrgio experimental conditions, in order to
obtain economically optimal yield — 3.03 thshould need only 45 kg ha fertilizer rate, and the
crude protein level would definitely be above théigal border since even without nitrogen
fertilizer the obtained spring wheat grain yield contaibh2adl3 % of crude protein.
Changes within crude protein after the same pregediop in soils with a different texture when
increasing the nitrogen fertilizer rate were rathnilar. The crude protein content within grain
was more affected by various preceding crops wisettea granulometric content of soil affected
the crude protein only within the variant withoutrogen fertilizer. Fixing the economically
optimal nitrogen fertilizer rate for spring wheatdagrain crop, the crude protein content, in most
cases, was not a limiting factor if it is suppodeat tan 11.5 % high crude protein content within
the grain is sufficient for qualitative grain stands. Only within sandy loam after potatoes, fixing
the economically optimal nitrogen fertilizer norrachto be slightly increased in order to attain the
crude protein content's 11.5 % borderline within tr@in, and the reason could be the decline of
soil nitrogen mineralizing potential due intertilleerops grown in the previous year, especially
within lighter soils.

Conclusions

The essential increase of spring wheat grain yield insured by a 50 — 150 k¢ high nitrogen
fertilizer rate. Further increase of nitrogen fezél did not create an essential increase of wheat
grain yield.
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The results of the polynomial regression demorsstthat the optimal nitrogen fertilizer rates

applied in soils with different granulometric comtte after various preceding plants were from 45
to 120 kg h&.

With economically optimal nitrogen fertilizer rateall the variants, except the variant after
potatoes in sandy loam, provided a crude protein contemiwtite grain above 11.5 %.

The crude protein content within different tipes grhinhe increased, in direct ratio, with the

increase of nitrogen rate — up to 200, 250 k§ ha
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SLAPEKLA MESLOJUMA IETEKME UZ VASARAS KVIESU GRAUDU RAZU UN
KOPPROTEINA SATURU

Jermuss A., Vigovskis J.
Latvijas teritorip vasaras kvieSu lauki gan augsnes #agl gan kuitraugu produktividtes zia ir
dazdi. Tadejadi pastv ieinterestiba lietot dadas mineilméslu normas. Bpetijuma nerkis ir
noskaidrot likumsaka@pas starp graudu raZzu, koppfoge saturu un dadu skpela normu
izmantojot graudu razas datu regresijasianalapelda neslojuma normas optiméganai vasaras
kvieSiem.
Slapela neslojuma efektiviites noteikSanai Skreros, Latvijas Lauksaimnigmas Universites
agenfiras Zemkofbas Zimtniska Institita daZda granulometrisk sasiva (malsmilts un
smilSnala) Luvisol tipa augsts no 1999.1Hz 2001. gadam tika ot lauka izngginajumi ar
vasaras kvieSiem ‘Munk’ ¢ at&kirigiem priekSaugiem —alaja, graudaugu un kartufjem ar
dazdam shpeKa minesiméslu normam (0; 50; 100; 150; 200; 250; kg Ha
Slapela neslojums lmtiski ietekn€ja graudu razu. gpeka neslojuma normas palielaana no 50
lidz 100 un 150 kg habija bitiska, bet turprikai speka normas palieli@Sanai nebija iitiska.
Visi petitie priekSaugu varianti abiatiski ietekngja graudu razu. Pieaugo3ama neslojums
lineari palielinaja kopprot@na saturu vasaras kvieSu graudos, kas bijaigtkano priekSauga un
augsnes granulometriskasiva.

THE AGRONOMIC AND QUALITY CHARACTERISTICS OF SPRING CEREALS
GROWN AT DIFFERENT INPUT LEVELS OF FERTILIZERS AND CHEMICALS

Kangor T., Tamm ., Tamm U, Ingver A.
Jogeva Plant Breeding Institute, 1Aamisepa St., 48309 JOgstemia, phone: +372 77 66901, e-
mail; tiila.kangor@jpbi.ee

Abstract

The spring cereals are the most important grairissionian farming. The input of fertilizers and
chemicals used by farmers for spring cereal praoiiés quite different. Successful farmers prefer
high input. They utilize high levels of fertilizerserbicides, fungicides, insecticides and growth
regulators (Ministry of Agriculture, 2008).

The aim of this paper was to investigate the imfage of the different levels of fertilizers and
chemicalgo the agronomic and quality characteristics of sprihgat;, barley and oats.

The trial was established with two varieties of eapring cereal at the J6geva Plant Breeding
Institute during 2006-2007. Two input levels of flerers and chemicals (high and low input) were
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