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Introduction

At the present stage of development of the humsae the question of maintenance of all the
increasing population of earth by agricultural pros of satisfactory quality became very urgent. Fo
overcoming of the marked problem the decision ohyntasks is necessary. Among them there is a
research of problem of agrarian and ecologicakiefficy of fertilizers, used in practice. With this
purpose in this work is investigated the dependearicaitrates content in farmer fields soils andain
harvest of different agrarian cultures from thedugertilizers, that in the future were recommended
those fertilizers which provides a reception oflegally clean harvest and not pollute an envirenin
by pollution of appropriate farmer fields soils.sAl is investigated a dependence of the size of a
received harvest from the used fertilizer, as leessiof the ecological effect, as above was marked, i
very important the wide introduction and dissemorat of technologies ensuring increase of
productivity of agricultural cultures. The carriedit researches are based on the numerical data of
projects of introduction and inter comparison oftlmeels of organic and inorganic agriculture realized
by different scientific — research institutes, eptises and firms in some areas of western Geongia,
particular, of the regions of Khobi, TsalendjikhadaChkhorotsu, within the framework of the ministry
of an agriculture and food-stuffs of Georgia onafinial support of the Georgia government and the
World Bank in the 2002 - 2004 years. Numerical infation reflecting essence and received results of
the marked projects were processed by the authbrheo present work by methods of applied
mathematics with use of computers. Below we brasuits of this processing and on their basis dhrrie
out conclusions.
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On the basis of the data reflecting of soilstfulness, brought in fertilizers and received lemtg were
realized the following researches: 1) on pollutievels among themselves have compared skilled and
control fields in the spring and autumn, also hawestigated separately in skilled and separately i
control fields changes of pollution levels fromisgrto the direction of autumn; 2) with use of cdete
correlation analysis were investigated a dependé&eteeen the contents of hydrolysis nitrogen and
nitrates in the researched fields in the springamdmn, also in harvests both stalks of corn &rel &f
a harvest; 3) established with the help of theatation analysis dependences were restored with the
help of regression analysis, including the multigdgression analysis. The investigations were zedli
by universal program package “Application packageeikperimental data processing (SDpro)” for IBM
— compatible computer created by the author ofwioisk [1].



1) Comparison of pollution levels of fields

Contents of nitrates, phosphates and hydrolyisgen in soils of skilled and control fields ihe
spring and autumn by using of not parametricatédon of Wilcoxon of check of statistical hypothsse
concerning uniformity have compared among themseive sets of supervision.

By comparison of pollution by nitrates of fieldgeve received, that both spring and autumn
experimental and control fields are polluted idestti also the pollution in the spring and autumn of
experimental fields, on the one hand, and contedtl$, on the other hand, are at identical leviets,
their pollution from spring to the direction of aatn do not vary.

In case of pollution by phosphates pollutionshi@ spring and autumn both control, and experiaient
fields are at identical levels; pollutions of expeental and control fields in the spring are idealti and
in autumn pollutions of experimental fields surppsButions of control fields.

After comparison of the contents of hydrolysisagen is received: the contents of hydrolysisagen
in the spring and autumn in control fields areraidentical level; the autumn contents in experitaken
fields surpass the spring contents; both in theagmnd autumn the contents of hydrolysis nitrogen
experimental and control fields are at an identieat!.

Thus have received, that in the spring and amttime pollutions by nitrates of experimental and
control fields are at an identical level; in theuamn the pollutions by phosphates of experimerieddl$
surpasses pollutions of control fields; also iruaut the contents of hydrolysis nitrogen in expentaé
fields surpasses its contents in control fields.

2) Results of the complete correlation analysis

The results carried out complete correlationyams [2] between the contents in soils of agrictdt
fields in the spring and autumn of hydrolysis rgea, nitrates, phosphates, contents of nitrates in
harvests and in stalks and size of harvest sth#d, dre available positive correlations between: 1)
contents of hydrolysis nitrogen in soils in theisgrand autumn; 2) size of harvest and contents of
hydrolysis nitrogen in soils in the autumn; 3) @nis of nitrates in harvest and contents in sailhe
autumn of hydrolysis nitrogen; 4) contents of négain soils in the spring and autumn; 5) sizeawt/gst
and contents of nitrates in it; 6) contents of mages in soils in the spring and autumn, and the
negative correlation is present between the comtehtnitrates in stalks and contents of hydrolysis
nitrogen in soils in the spring. Correlation coefnt specifies presence linear dependence between
random values.

Multiple correlation coefficient measures foafedependence of the any form between one parameter
and set of other parameters [2]. The square ofiise (which is named as coefficient of determiai
shows what part of dispersion of dependent parametdetermined by influence of group of other
parameters. As a result of calculation and checét bypothesis of significant difference from zefo o
the calculated meaning was established, that nteiltiprrelation is present for the following paraerst
1) between size of a harvest and contents in gbilétrates in the spring and autumn; 2) betweea sf
a harvest and contents in soils of nitrates anddiysis nitrogen in the spring and autumn; 3) betwe
size of a harvest and contents in soils of nitratgdrolysis nitrogen and phosphates in the spaimg
autumn; 4) between the contents of nitrates irssaithe autumn and contents in soils of nitrates a
hydrolysis nitrogen in the spring; 5) between tlatents of nitrates in stalks and contents in safils
nitrates, hydrolysis nitrogen in the spring anduaut; 6) Between the contents of nitrates in haraast
contents in soils of hydrolysis nitrogen in theisgrand autumn; 7) between the contents of nitriates



harvest and contents of hydrolysis nitrogen inssimilthe autumn; 8) between the contents of ndrate
soils in the spring and autumn. l.e. between tvedges there are dependences of the any form, which
establishment is possible with the help of theesgiion analysis. The square of the multiple caicela
coefficient i.e. coefficient of determination isostn what part of dispersion of a dependent varigble
determined after influence of group of other par@mse Therefore we conclude, that: 1) 87.8% of dis-
persion of a harvest size is determined by infleeofthe nitrates contents in soils in the sprind a
autumn (as the square of multiple correlation ¢oeeffit equals 0.87825) (see fig. 1); 2) 98.9% @t di
persion of size of a harvest is determined by erite of the contents of nitrates and hydrolysi®gén

in soils in the spring and autumn (see fig. 2)38)Y% of dispersion of size of a harvest is deteetiby
influence of the contents in soils of nitrates, fojgsis nitrogen and phosphates in the spring and
autumn (as the square of multiple correlation coieifit equals 0.849494) (see fig. 3); 4) 89.96% of
dispersion of nitrates contents in soils in theuaut is determined by influence of the contentsrougd

of nitrates and hydrolysis nitrogen in the sprisgg(fig. 4); 5) 98.1% of dispersion of the nitrates-
tents in stalks is determined by influence of tbatents in soils of nitrates, hydrolysis nitrogenthe
spring and autumn (see fig. 5); 6) 78.5% of dispersf nitrates contents in a harvest is determiogd
influence of contents in soils of hydrolysis nitemgin the spring and autumn (see fig. 6); 7) 818%
dispersion of nitrates contents in a harvest ierdahed by influence of the contents in soils of
hydrolysis nitrogen in the autumn (see fig. 7)98)4% of dispersion of nitrates contents to sailthe
autumn is determined by influence of nitrates cotstén soils in the spring (see fig. 8).

3) Results of the regression analysis

With the help of the regression analysis wergtored the functional dependences between the
parameters established by the correlation anal@isthe basis of researches is concluded, that for
definition of harvest size the best result is givendependence on the contents in soils of nirate
hydrolysis nitrogen and phosphates in the sprind) @mumn, as for restored multiple regression the
mean quadratic deviatioa=2.3, the maximum absolute errataxAy =1.163, the maximum relative
error maxAy/y =3.79% (fig. 3). The same good result (it is aditttorse by the maximum absolute and
relative errors, but is better by the mean quaddgviation) gives a dependence of harvest siza the
contents in soils of nitrates and hydrolysis nigogn the spring and autumn, as in this casel.74,
maxAy =2.15, maxAy/y =8.6 % (fig. 1 and 2). Dependences of nitrates cusata a harvest from the
contents of hydrolysis nitrogen in soils in thewsmh and nitrates contents in soils in the auturomfr
their contents in the spring are almost ideallyaesd by linear regression. In the first case (fipthe
accuracy characteristics of the restored dependamcequal: the mean quadratic deviatgon4.95, the
maximum absolute erromaxAy =9.33, the maximum relative erranaxAy/y = 1.48 %; and in the
second case (fig. 8) — the mean quadratic deviatio0.37, the maximum absolute ernmaxAy =0.84,
the maximum relative erromaxAy/y =10.1 %. The nitrates contents in stalks are exuyleestored
on depending of hydrolysis nitrogen in soils in #pring (fig. 9). The accuracy characteristicshefse
dependences are equal: the mean quadratic deviatiod.14, the maximum absolute error
maxAy =3.29, the maximum relative erromaxAy/y=1.56%. The same characteristics for the
dependences shown on the figures 4, 5 and 6 aogtydire: s =0.37 maxAy :O.4Q maxAy/y =19 4

%; s=27.04 maxAy =30.8 maxAy/y =14 7%; s =4.28 maxAy =6.28 maxAy/y =9.96 %.



Conclusion

In the work is investigated the contents ofatés, phosphates and hydrolysis nitrogen in sdils o
skilled and control agricultural fields in the spyi and autumn by using of check of statistical
hypotheses; is realized the complete correlatialyars between the contents in soils in the spaind
autumn of hydrolysis nitrogen, nitrates, phosphatestents of nitrates in harvests and in stalkssare
of harvest; with the help of the regression analygere restored the functional dependences bettheen
parameters established by the correlation anal@Bisthe basis of this investigation there are ntade
definite conclusions about dependences betweemtestigated parameters that have large meanings
for receiving a high quality and big size harvestagricultural products.
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Note: On the figures 1 — 8 on the abscess are markedummbers of the agricultural fields.
X, - contents of hydrolysis nitrogen in the farmer fistl in the spring (mg/100 gr. of soil);
X, -contents of nitrates in the farmer field soil i tspring (mg/100 gr. of soil);

X, - contents of hydrolysis nitrogen in the farmer fistl in the autumn (mg/100 gr. of soil);
X, -contents of nitrates in the farmer field soil ile tautumn (mg/100 gr. of soil);

X, - harvest size (g/ha);
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- contents of nitrates in the stalks (mg/kg);

- contents of nitrates in the grain (mg/kg);

- contents of phosphates in the farmer field sothmspring (mg/100 gr. of soil);
-contents of phosphates in the farmer field sothmautumn (mg/100 gr. of soil);



