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COMPOSITION OF SOIL SOLUTION AFTER 10 YEARS OF PRP SOL FERTILIZATION
BASED ON THE SELECTED CHEMICAL PROPERTIES

Summary

The paper presents the results of the researchermrffect of PRP SOL fertilization on the basicnaical properties of soll
and composition of soil solution. The soil has bsampled from the level of humus of many year®rarpnt established
on light soil using traditional fertilization (NPK3nd PRP SOL fertilizer was used instead of PKlifzation. Nitrogen dos-
es remained the same in both combinations. Cotleséenples for testing were taken from a depth 20 @m using an au-
tomatic soil sampler. In the plots where PRP SQtilifmtion was applied, a statistically significadecrease in the content
of available forms of potassium and an increasthamamount of available magnesium forms were obserhere was no
significant influence of factors used in the expemt on total organic carbon and nitrogen contdming-term application
of PRP SOL fertilization resulted in statisticaflignificant differences in chemical compositiorsoil solutions. A signifi-
cant decrease in the concentration of the followingnponents was observed in these plots:N&" PO,*, NH," and the
increase in pH value. Modification effect on sailgion chemistry was also caused by the specieslt¥ated plants.

Key words soil properties, fertilization, soil solution, emical composition, PRP SOL

SKEAD ROZTWORU GLEBOWEGO PO 10-CIO LETNIM OKRESIE N AWOZENIA
PRP SOL NA TLE WYBRANYCH WtA SCIWO SCI CHEMICZNYCH

Streszczenie

W pracy przedstawiono wyniki batldotyczce wptywu nawgenia PRP SOL na podstawowe yaiavosci chemiczne gleb
oraz skiad roztworu glebowego. Przedmiotem kidoldty prébki glebowe pobrane z poziomu préchnicaneigloletniego
daswiadczenia zaktonego na glebie ptowej, na ktorej stosowane byleaanie tradycyjne (NPK) oraz zamiast naenia
PK stosowany byt nawé6z zwany PRP SOL. Dawki azmtagtaty w obu kombinacjach takie same. Probki pmehniowe

— srednie do bada pobrano z gibokaici 0-20 cm za pomacautomatycznego probnika glebowego. Na poletkaatktor
rych bytlo stosowane navenie PRP SOL stwierdzono statystycznie istotnyedpadwartéci przyswajalnych form potasu
oraz wzrost iléci przyswajalnych form magnezu. Nie stwierdzonmngigo wplywu zastosowanych wid@mdczeniu czyn-
nikow na zawart&’ wegla organicznego oraz azotu ogétem. Wieloletnis®i@nie nawtenia PRP SOL spowodowalo sta-
tystycznie istotne edlice w sktadzie chemicznym roztworéw glebowychtybla poletkach stwierdzono istotny spadek st
zenia nasgpujgcych sktadnikéw: K Na“, PO,>, NH4" oraz wzrost wartéci odczynu. Modyfikgy wplyw na chemizm roz-

tworu glebowego wywierat tak gatunek uprawianych ffin.

Stowa kluczowewtasciwasci gleby, nawgenie, roztwér glebowy, sktad chemiczny, PRP SOL

1. Introduction

In the time of intensive activities undertaken furs-
tainable development, much attention is paid tacajure
as well as to the protection of soils. From a peattpoint
of view it means skillful use of the earth's resmsr without
excessive interference or destruction of its nat@sources
and, above all, the skillful fertilization of crops preserve
the nutrient content of the soil and its fertilitBuch soil
may be the basis of sustainable agricultural prood9].
Piwowar [12] draws attention to problems relategnsur-
ing sustainable fertilization in Poland, pointirgthe prob-
lem of the decrease in organic matter content insoils,
including ecologically managed soils. Cupiat et[al. re-
port that there is a real danger of permanent textuén
organic matter and nutrients in ecologically manbgeils,
largely contributed by the absence of animal prtido¢
which is the basis for the supply of organic matip-
proximately 90% of the 265 farms carrying out oigan
farming surveyed do not produce livestock and dbuse
fertilizers [1]. The above authors also point cuttin all
non-livestock farms there is a process of soil ddgtion
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due to decrease in nutrients and, in addition, wiguffi-
cient application of calcium fertilizers. In therjmal from
1990 to 2011 there was a drastic reduction oflifeeti lime
application from 182.8 to 36.8 kg Ca@* [4], which con-
tributes to the progressive acid degradation ofssfd].
Acidification of soil is particularly harmful to phts, be-
cause on the one hand it limits the availabilitynaheral
nutrients and on the other hand facilitates theass of tox-

ic components such as aluminum and manganese dlemob

forms of heavy metals from the sorption completh® soil
solution [4, 13]. Half of the area of very aciditdeacidic soils
contain a low level of phosphorus available fomfga Simi-
larly, the low content of available potassium isoreed
mainly in very acidic and acidic soils [4]. Thenefpan impor-
tant tool to influence the course of biochemicalcpsses of
soil is to regulate its acidity. This largely denémes the sorp-
tion properties of soils, which play an importasieras a factor
regulating the leaching of nutrients from soil, idew on the
efficiency of fertilization and regulating planttrition [7].
Liming is a well-known and effective method of alga
ing the pH of acidic and very acidic soils. Modeaicium-
magnesium fertilizers currently available in therked con-
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tain calcium and magnesium carbonates in additoact
tive ingredients. One such fertilizer is PRP SOLnaofac-

The average soil samples after harvest of thetglan
from each plot, randomly from layer O - 20 cm, wiaken

tured by PRP company. PRP SOL was registered as cély means of a mechanical soil sampler. Samples drézd

cium and magnesium fertilizers (Attachment 18 t® Eer-
tilizer and Fertilization Act from 26.07.2000) antay be
used in organic farming in accordance with EU Diikec
834/2007 and the "Certificate of Product Qualificat
from 05 July 2005, no. NE/33/2005 insured by IUN{B-P

As indicated by previous studies, it also improves
biological properties of soil, promotes the devehent of
soil fauna and directly affects the amount of micgan-
isms, thus contributing to the release chemicaimelgs
from clay minerals, especially potassium which arere
available to plants [10, 20]. The possibility ofings PRP
SOL fertilizer to increase soil fertility would krticularly
important in the growing number of farms and cuaited
areas certified for organic production. Besideguiiding
the natural fertility of the soil is an urgent dealge for ag-
riculture [6].

Soil solution is the most dynamic part in the éiphase
soil system [8, 14]. Its chemical composition givegor-
tant information about the degree of anthropogeffect
[16, 17, 19]. The concentration of individual iocan de-
termine the rate of uptake by the plants [8, 15] te de-
gree of supply of plants to certain nutrients []. 1

The purpose of the research was to determinedbie b
chemical properties and composition of soil solutio soil
samples collected from field experiments after gérg of
PRP SOL fertilization, and to indicate if and toatlextent
the content of available forms of phosphorus andgsium
decreased.

2. Material and methods

Field experiments were conducted in Ziotniki ire th
fields of the Experimental and Didactic Departmerft

at 50C, then chopped in a porcelain mortar and sieved
through a sieve of mesh size 2 mm.

In the room-dry parts of the soil there were apedy
- Cand N by elemental analysis by Vario Max device
- Available forms of P and K by Egner-Riehm (DL)
method
- Available forms of magnesium by the Sachtschabel
method

The soil solution was mixed with 1:1 deionized evat
The obtained soil solutions were analyzed for:

- nitrates (N-NQ), phosphates (P-R&), ammonium (N-
NH, ") — by colorimetric method,

Ca? Na', K by atomic emission spectrometry - ESA,
using Varian 220 FS device
- Mg by the AAS method on Varian 220 FS device,

- electrolytic conductivity — by conductivity metthoon
Orion devise,

- CI - titrated with AgNQ in the presence of potassium
chromate as an indicator.

- HCO; - titrated with HCI.

The results obtained were statistically calculatsthg
the Statistica 12 software, performing a variancelysis,
and homogeneous groups were determined by the Tukey
test at significance level= 0.05.

3. Results and discussion

The analyzed soils in terms of soil texture adogrdo the
division of PTG were classified into loamy sandse Tontent
of the clay fraction, which influences the phystoamical
properties of the soil, was relatively low in valard varied,
ranged between 4-5%. The silt content was 16-208/6I€T1).
The sand fraction was predominant and its amoutfterana-

Gorzyh, Poznan University of Life Sciences. The soils oflyzed soil samples was in the range of 75-79%.

the experimental field according to the Polish P§yGtem
belong to the typical, while according to WRB, tavisol.
The soils have been classified into the class IV/&he ex-
cellent rye complex. The experiment has been choig in
2007 — 2016. At that time, two rotations of fiveld cycle
were carried out: potatoes on manure (B&", spring bar-
ley, winter oilseed rape with plough down of selfam
seeds, spring wheat with after crop (rye with vetahd
maize. The GPS coordinates of the experimental fiare
as follows: N52(1 29.193"; E01611 20.569'.

Annually, 5 single experiments were planned ira@a-r
domized block design, in four plot replications.eT$ize of
plots for harvesting was 32°niThe following factors were
taken into account in the experiment:

- control object - mineral fertilization P and Ky doses:
80 kg Pha (triple superphosphate 46%) and 120 kba
(potassium salt 60%),

- PRP SOL object fertilized at 260-kg" under potatoes
and 220 keha® before sowing the other species.

Nitrogen fertilization in the form of ammonium mte
was applied to all experimental plots at the follogvdoses

Table 1. Texture of examined soils
Tab. 1. Sktad granulometryczny badanych gleb

Percentage share of soil fractions (diameter in mm)
Procentowy udziat frakcji ziemistycfrédnica w mm

Sand Silt Clay Textural-group
2-0,05| 0,05-0,002| <0,002 Grupa granulometryczna
75-79 16-20 4-5 pg

Source: own work Zrdlo: opracowanie wiasne

Long-term application of PRP SOL did not affea-si
nificantly the content of organic carbon and tatatogen
compared to control. In PRP SOL soil there was %13
and 0.071% N, and in control soil - of 0.80% C &rir2%
N. Also, the long-term use of this fertilizer didtrsignifi-
cantly affect changes in C:N and its value was bh.plots
treated with PRP and 11.2 in control soil sample3he
pH of the tested soils ranged from acidic to sliglacidic
and the average pH measured isgOHvas 5.47, while for
plots after 10 years of PRP SOL fertilization wasatisti-

(kg N-ha®): under potatoes 130, under spring barley 40, urcally significantly higher and amounted to 5.68.eTpH

der winter rape 120, under winter wheat 100 anceundrn
160.

All agrotechnical treatments for each of the testpe-
cies were carried out in accordance with the ppilesi of
good agricultural practice.
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values measured in the potassium chloride soluivene
lower compared to those obtained in the water ek@ad
amounted for control 4.86, and for the PRP SOL @dH o
5.10. Statistically significant increase in pH dRFPP SOL
fertilized soil was obtained.
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The potassium content after ten years of PRP §®L a It has been observed that the fertilizer usedhn ex-
plication allowed us to classify the tested sofstlae class periment has a beneficial effect on the conterdvailable
with medium content. A statistically significantwer con- forms of magnesium. After more than ten years oPPR
tent of this macronutrient was observed in the ploh  SOL application, a statistically significant incseain the
which the PRP SOL fertilization was applied compat@ content of available Mg forms has been observed. &
the control. erage content of this nutrient in the samples takem

The average content of available phosphorus déatetn  control plots was 46.0 mg Mg Rg(lll - medium content
in lactic calcium was 67,4 mg P-kgcombination with class) and 57.8 mg Mg Kg(lI high content class) for com-
PRP) and 72,8 mg P-kdcontrol), which allowed classifi- bination with PRP. By expressing the values of nesgm
cation of analyzed soils into soils of high contelass in in the form of content classes, it was found tHatralO
this component. An unconfirmed statistically desean years of PRP SOL application, there was an increatiee
the content of this component was observed inssoilples fertility of these soils in this component compatedthe
taken from plots applied with PRP SOL. control, from the medium to high content class.

Table 2. Basic chemical properties of soil sampies plots fertilized with PRP SOL and control
Tab. 2. Podstawowe wdeiwasci chemiczne probek glebowych pobranych z poletkastzonych preparatem PRP SOL
oraz kontrolnych

Fertilization c | N CN pH K | P | Mg
Nawaenie % ' H,O | KCI mg-kg*
PRP 0,79a| 0,071a 11,1a 5,68b 5,10b 97 /4a 6l7,4a b 5{7,8
Control | 80a| 0,072a] 11,24 547a 48ba 13650 72.8a 46,0a
Kontrola T

differences between medians marked by the saneedette not ignificantwartasci oznaczone tymi samymi literami nienig sie istotnie
Source: own work Zrodio: opracowanie wasne

Table 3. Electrolytic conductivity (EC) and wat@luble constituents in soil samples taken fromplettilized with PRP
and control (mg-df)

Tab. 3. Przewodnictwo elektrolityczne (EC) orazestie sktadnikdw rozpuszczalnych w wodzie w prébgéstiowych po-
branych z poletek nawonych PRP oraz kontrolnych (mg-@m

Plant | Fertilization]| EC K [ Na [Mg®'] c& [P -PQ3[NH, | NO; | CI- [HCO;
Ralina | Nawaenie | uS-cmt mg-dm®

PRP PRP 197,6a| 12,8a| 3,6b| 6,2a|43,1a] 2,4a |2,36a|153,3a 13,2a] 143,74
Control | Control 1 59 721 242826 5.4a| 43,14 3,30 | 3,304 146,44 17,34 132,24
Kontrola| Kontrola l})
differences between medians marked by the saneedette not ignificantwartaici oznaczone tymi samymi literami nieniy sie istotnie
Source: own work Zrodlo: opracowanie wlasne

Table 4. pH, electrolytic conductivity and concaititbn of water soluble constituents in soil sampéd®n from plots with
grown winter oil seed rape, fertilized with PRP aadhtrol

Tab. 4. Odczyn, przewodnictwo elektrolitycznexdestie sktadnikéw rozpuszczalnych w wodzie w préobkésthowych po-
branych z poletek spod uprawy rzepaku rmmgch PRP i kontrolnych

+ + 2+ + 3- + - - -
Plant Fertilization pH (SE_C)_ K™ [ Na' [Mg™[ Ca” [P —PQ"[NH,"| NOg | CT | HCOy
Ralina Nawaenie | H,0 | Kcl | *2;M mg-drit

PRP 5,30q4,82a| 264,5a| 12,8a3,4a| 8,9a| 539a 2,1a | 2,109186,2a 14,774 181,174

Control | 5 5,1 4.76a| 315,8a| 34,163,223 8.9a| 59,74 3.1b | 3,094 191,1a| 28,034 136,034
Kontrola

Winter oil seed rape
Rzepak

differences between medians marked by the saneedette not ignificantwartasci oznaczone tymi samymi literami nienig sie istotnie
Source: own work Zrodio: opracowanie wasne

Table 5. pH, electrolytic conductivity and concaititbn of water soluble constituents in soil sampéd®n from plots with
grown spring barley fertilized with PRP and control

Tab. 5. Odczyn, przewodnictwo elektrolitycznedestie sktadnikéw rozpuszczalnych w wodzie w probidethowych po-
branych z poletek spod upravegzmienia jarego nawonych PRP i kontrolnych

Plant Fertilization pH (EC) | K" [Na [Mg¥] cad [P-PQ*[NH,/ | NO; | CI | HCO;
Raflina Nawaenie | H,O | KCI | uS-cmt mg-dn?
Spri PRP 5,90a5,38al 197,3a| 22,5a3,0a| 6,4a| 42,6a 3,5a | 2,10a 186,24 5,51al 121,904
pring bz_irle‘ Control
Jeczmiei jary Kontrola 5,744 5,13a| 213,0a| 31,3a2,7a| 5,8a| 43,9a 3,9a 3,09h 191,14 8,68al 98,41a

differences between medians marked by the saneedette not ignificantwartaici oznaczone tymi samymi literami nieniy sie istotnie
Source: own work Zrodio: opracowanie wasne

Table 3 summarizes the chemical composition of thparameter correlated with ion concentration, waghsy

soil solution of soil samples taken from plots teewith  higher in solutions obtained from control plots 420
PRP SOL and control. Electrolytic conductivity, whiis a pS-cm'), than in PRP SOL soil (197,65-cm'). These dif-
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ferences, however, turned out to be statisticallignifi-
cant.

The studies showed statistically significant iefige of
PRP SOL fertilization on changes in concentratiériKd,

who conducted a similar study on the effect of RRPthe
yielding of spring barley, did not find its resper® the ap-
plied fertilization technology.

Sulewska et al. [20] investigating the effect@blacing

Na', P - PQ¥*, NH,". The average water soluble potassiumphosphate-potassium fertilizers with PRP SOL fegtil on

concentration in PRP SOL fertilized plots was 1@ dm®
and was significantly lower than control at 24.2-dig®.
With the PRP SOL application, the content of 2.6 dng}
sodium increased to 3.6 mg-dmin addition, significant
concentrations of phosphate ions from 3.3 mg P,Rin®

to 2.4 mg P -P¢¥-dm-3 were noted in PRP fertilized plots.

A similar significant effect of the factor (PRP)edsin the
experiment was found for the concentration of amionon
ions in the soil solution. Their average contentPiRP-
treated soils was 2.36 mg NHini® and 3.30 mg Nit-dmi

% in control soil. PRP SOL application slightly ieased
concentrations of I\/ﬁj NOs, HCGO;y, and CI, but the ob-
served differences were not statistically provedné&ntra-

tion of C&*ions in water solutions obtained from the fertil-

ized and control soil samples were similar andaherage
value for both variants was 43.1 mg?Gedni°.

Table 4 summarizes the results of the chemicalposin
tion of water solutions obtained from soil sampédsen from
rape plots applied with traditional (phosphorusagsium)
fertilizers and PRP SOL fertilizers. There was tatistically
significant effect on PRP SOL application in thepexment.
Its values pH measured both in water extract aadptitas-
sium chloride were relatively low. With respect bl the
analyzed soils were classified as acidic. Wateuldelions
obtained from the plots with winter oilseed rapeswiami-
nated by nitrate ions. Their concentration for P&RIg con-
trol soils was 186.2 mg NOdm® and 191.1 mg NQdm®
respectively. There was no significant effect of factors
used in the experiment on the content of these iOnsthe
rape plots after replacement of phosphate-potastéttitiza-
tion with PRP SOL application, a statistically sfipant de-
crease in concentration in soil solutions &fatd PG as well
as ammonium ions was observed. Of the mentiones] tha
largest decrease (almost three times) was obtdamegbtas-
sium.

Table 5 summarizes the results of the study orcoine-
position of soil solutions obtained from plots wignown
spring barley. Based on the presented data it wasreed
that only in the case of ammonium ion significawér con-
centrations were observed in the solutions obtaifnech
PRP plots. At concentrations of KNa', Mg?*, C&*, P -PQ*

the basis of the obtained results showed positifreeince of
fertilization with PRP SOL on significant increastewinter

wheat yield. The average values of compositionodfsolu-

tion of samples from plots with winter wheat unddferent

fertilization technologies are summarized in Tahldnalyz-

ing the results of laboratory tests of soil sampulekected

from wheat plots, it was found that the use of PRPL

caused significant increase of pH determined i tioé KCI

and water extracts. The increase in electrolytisdaativity

has also been observed, however it has not bedimnced

statistically. Concentration of analyzed ions ¢f RQ> and

CI' in soil samples taken from plots fertilized with PBOL

was significantly lower than that of control ploks.the case
of ions such as NaMg*, C&" and HCQ@, their concentra-
tion increased with the application of PRP SOL, ibwras

not statistically proven.

It is apparent from the literature [20] that thpkcation
of PRP SOL fertilization in potato cultivation hasenefi-
cial effect on the yield. The composition of thel smlu-
tions obtained from the soil samples taken frora ghant is
presented in Table 7. From the figures shown, énillizer
application resulted in a significant decreasehin ¢oncen-
tration of potassium, ammonium and phosphate iorthe
soil solutions with the simultaneous growth of sodiions.
Based on the obtained results, relatively low caoiregion
of potassium ions in the soil solutions obtainedaii sam-
ples collected from the cultivation of this planasvfound.
The concentration of these ions was respectivel@ big
K-dm?and PRP 8.6 mg K-drh

From the research conducted by Sulewska et a]. [20

concerning the effect of PRP on maize yield, theefieial
effect of PRP SOL application was found to be urdedly
reflected in the chemical properties of the soilvamich it
was cultivated. The chemical properties of the solilitions
obtained from the soil samples taken from plotsagravith
maize are summarized in Table 8. The cultivatiomafze,
which belongs to plants with long vegetation anghhnu-
trient requirements, resulted in the significanamfes in
soil chemistry of the soil solutions after applioatof PRP
SOL. On plots after replacing potassium phosphexttlif
zation with PRP SOL almost threefold decrease itagpo

, NOs, CI, HCG; it was found that there were no statisticallysium concentration was observed, also a signifiahet

significant differences between the concentratiohshese
components in solutions obtained from soil samplbsre
PRP was applied and control. In turn Sulewska .ef24l],

crease of phosphate and ammonium ions, but a isignif
increase in concentration of calcium, magnesium @aiRd
trate ions.

Table 6. pH, electrolytic conductivity (EC) and centration of water soluble constituents in soihpkes taken plots with

grown winter wheat fertilized with PRP and control

Tab. 6. Odczyn, przewodnictwo elektrolityczne ((E€®zenie sktadnikow rozpuszczalnych w wodzie w probigeiho-
wych pobranych z poletek spod uprawy pszenicy paamexronych PRP i kontrolnych

Plant Fertilization pH (EC) | K" [Na [Mg¥][Ccd" [P-PQ*|NH, | NO; | CI | HCO;y
Raslina Nawazenie | H,0 | KCI | uS-cm? mg-dni’

Wi PRP 5,87h 5,20b| 158,0a| 12,8a3,4b| 5,8a| 38,8a 2,3a | 3,544152,44 7,51a| 137,254
inter wheat Control

Pszenica ozima Koc;\r:rola 5,61al 4,92a| 179,8a 23,6[})2,4a 5,1a| 38,3a 3,3b | 3,894 160,54 15,77b| 126,884

differences between medians marked by the saneedette not ignificantwartasci oznaczone tymi samymi literami nienig sie istotnie
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Source: own work Zrodio: opracowanie wasne
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Table 7. pH, electrolytic conductivity (EC) and centration of water soluble constituents in sofhpkes taken plots with
grown potatoes fertilized with PRP and control

Tab. 7. Odczyn, przewodnictwo elektrolitycznedestie sktadnikéw rozpuszczalnych w wodzie w probidethowych po-
branych z poletek spod uprawy ziemniakéw rrawgch PRP i kontrolnych

Plant | Fertilization pH (EC) | K" [Nd [MgZ[cd" [P-PQ"|NH,/ | NO; | CI | HCOy
Ralina | Nawaenie | H,O KCI | uS-cntt mg-dni?

botatoesl_PRP 574a | 506al71,5a| 8,6a 4,0b48a] 37,04 18a | 1,824133,24 18,524 117,124
Ziemniaki foonrt‘:gl’; 530a | 47531640a 113b2,2a| 38a| 3843 26b | 2,64t 132,84 11,264 133744

differences between medians marked by the saneedette not ignificantwartasci oznaczone tymi samymi literami nienig sie istotnie
Source: own work Zrodio: opracowanie wasne

Table 8. pH, electrolytic conductivity (EC) and centration of water soluble constituents in soihpkes takerplots with
grown maizdertilized with PRP and control

Tab. 8. Odczyn, przewodnictwo elektrolitycznexdestie sktadnikéw rozpuszczalnych w wodzie w préobkésthowych po-
branych z poletek spod uprawy kukurydzy nangch PRP i kontrolnych

Plant | Fertilization pH (EC) | K" [Na [Mg* | ca&" |[P-PQ*|NH, | NO; | CI | HCO;
Raflina | Nawaenie | H,O | KCI [ uS-cmt mg-dn?

Maize PRP 5,62a5,05a] 196,8a| 7,4a 4,2a4,9p| 42,34 2,1a | 2,07a161,7b| 19,524 160,974
Kukurydza KCE)C;:H;I); 5,34a) 4,742 176,02 20,5h2,82) 35a| 3524 3,50 | 3,534 110,08 22,784 165,704

differences between medians marked by the saneedette not ignificantwartaici oznaczone tymi samymi literami nieniy sie istotnie

4. Conclusions

The obtained results from the conducted studiksval
us to formulate the following conclusions:
1. Multiannual application of PRP SOL fertilizempsifi-
cantly influenced the chemical properties of anatlyzoils
and resulted in:
increase in pH,
decrease in the content of available forms o&gsitim,
increased in the content of available forms ofjnesium.
2. The average concentration of the analyzed veatierhle
ions expressed in mg-dm-3 formed an order of dsitrga
cations: CA> K> Mg”"> Na"> NH," and the anions: NO
> HCO,> CL™> PQ2.
3. After replacing the phosphate-potassium fedtlan
with PRP SOL fertilizer, the soil solution was cheterized
by a significantly lower concentration of KPQ>" NH,"
and higher concentration of sodium ions.
4. A significant influence on the chemical compiositof
soil solutions of the cultivated species was fousail solu-
tions obtained from soil samples taken from plotshw
plants of long vegetation period (potatoes, maste)wed
the greatest decrease in concentration of potagsiusn
5. The soil samples collected from plots fertilizadth
PRP SOL and cultivated with corn, it was found gn#i-
cant highest decrease in the concentration inssdiftion of
K* PO, NH,", and increase in the concentration of ions o
Mg?, C&*, and NQ.
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