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AGRO-ECOLOGICAL EFFECT OF THE USE OF SLOWLY SOLVABLE CAPSULAR
MINERAL FERTILIZERS IN FORESTRY AND AGRICULTURAL SECTOR

Purpose. Rationale for the use of slowly soluble encapsulated mineral fertilizers and establishing an assess-
ment of the effectiveness of their use. Methods. Field, laboratory, analytical and mathematical. Results. The
results of the field and analytical stages of studies on the use of slowly soluble encapsulated mineral fertilizers,
improvement of the nitrogen and phosphorus-potassium regime of the soil, improving the efficiency of fertilizers
in forestry and agriculture are presented. The positive effect of the use of the slowly soluble encapsulated miner-
al fertilizers of the Superagro on pine seedlings, spring wheat, potato and sugar beet has been established. Our
research in open soil has found that the use of slowly soluble capsular form Superagro with the coating of gran-
ules with a biocquiel on the background without encapsulation Superagro ensure that 62% of the standard pine
seedlings of the usual. We found that the encapsulated form of Superagro with pellets covered with biochemistry
significantly increases the yield of crops, increases the quality of products and reduces the content of harmful
substances. Yield of spring wheat, potatoes and sugar beet increased by 6.8%, 12.6% and 17.4% respectively.
Conclusions. Our researches show, that capsulation of mineral fertilizers with the use of bio glue (furoplast),
that means coverage of granules of fertilizers with thin layer with insignificant permeability, allows to increase
considerably the productivity of cultures and to prolong the term of fertilizers' action in the soil. We have con-
firmed positive influence of the use of Superagro slowly solvable capsular mineral fertilizers on seedlings of an
ordinary pine-tree, furious wheat, potato and sugar beet. All variants with capsular fertilizers have showed not
only the increase of the productivity, but also amounts of dry matters, starch and decrease of amount of nitrates
of the probed cultures. Conducted field researches confirm a positive agro-ecological effect of application of
Superagro capsular form of fertilizers at coverage of their granules with furaplast.

Key words: slow-dissoluble fertilizers, bioadhesive coating, prolongation of fertilizers action, plants produc-
tivity, crop quality
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ATPOEKOJIOIYHAN E®EKT BUKOPUCTAHHS MOBLIBHOPO3YMHHUX KAIICYJIBOBA-
HUX MIHEPAJIBHUX JTOBPUB B JIICOBOMY TA CIJIbLCBKOMY I'OCIIOAAPCTBI

Meta. OOrpyHTYBaHHS! BUKOPHUCTAaHHS MOBUIBHOPO3YMHHUX KallCyJIbOBaHMX MiHEpaJbHHX JOOpPHB Ta BCTa-
HOBJICHHS OIIIHKM e(eKTHBHOCTI iX Bukopucranus. Meromu. [lonpoBuil, 1abopaTopHuii, aHATITHYHHUHA Ta Mare-
MartnuHui. Pe3yabTarn. B yMoBax BiIKpHTOTrO IpyHTY BCT@HOBJIEHO, III0 BUKOPHCTaHHS HOBUILHOPO3-YNHHOL
KarcynsoBaHoi Gopmu Cyneparpo 3 MOKPHUTTSIM IpaHyi OiokieeM Ha Qoni 6e3 karcymiroBanHs Cymeparpo 3a-
Oesneuye onepkaHHs 62 % CTaHIAPTHHUX CISHIIB COCHM 3BMYaiiHOI. MakcuMallbHI PUOaBKH B POCTI CiSHIIIB
MaJIi MicIle Ha BapiaHTi 3 MOBITLHOPO3YMHHOIO KarcyiroBaHOW (hopmoro Cymeparpo. Anamizyroun Brume Cy-
neparpo i fioro moBiTbHOPO3YMHHOI MOAH(DiKaIli Ha CITBCHKOTOCIOAAPCHKUX KYIbTYpax (SIpoBa MIISHHUIL, Kap-
TOIIIS 1 yKpOBHUH OypsK), BUSBIEHO IO KarncyiaboBaHa Gopma Cymeparpo 3 MOKpUTTSIM IpaHysl 0i0KIeeM 3HaY-
HO 30UITBIIye ypOKalHICTh CLIBCHKOTOCIIONAPCHKUAX KYNBTYp, 30i7bIIye SKICTh MPOAYKII Ta 3MEHIIYE BMICT
IIKiIJTMBUX PEeYOBHH. BposkaiiHiCTh SPOBOI MIIEHHUIN, KapTOIUI 1 IyKPOBOTO OypsKy 30imemmimcs Ha 6,8 %,
12,6 % 1 17,4 % BigmosixHo. [Tpy miKUBIEHH] KapTOIUTI HA BapiaHTi 3 KaNCyIbOBAaHOO
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¢opmoro Cymneparpo 3pocTaroTh IMOKa3HUKM BMICTYy CYXHMX PEYOBHH Ta KPOXMAJIIO, @ BMICT HITpaTiB HaBIAKU
3MeHIyeTbes. [Ipu mipkuBiIeHH! IyKpoBoro OypsKy Ha BapiaHTi 3 KalcyinboBaHOW (opmoro Cymneparpo 3poc-
TArOTh NOKa3HUKH BMICTY CyXHX PEYOBHUH, a BMICT HITpaTiB HaBIIaKu 3MEHIIY€eThCs. [Ipu oMy, BMICT IIyKpy Ha
BCIX BapiaHTaxX 3aJMIIAETHCS 0e3 3MiH. JloCsArTH MiABHINEHHS BUKOPHCTaHHS MOXXUBHHUX €JIEMEHTIB B JOOPHBi
Cyneparpo Mo)kHa Ha OCHOBI KaIlCYJIIOBaHHS, 3 3aCTOCYBaHHsIM Oiokiero ((yporuiacty) i THM caMUM CTBOPUTH
MOBLIBHOPO34YHHHI J0OpHBa 3 BUCOKMMH arpoXiMiYHUMH MOKa3HUKaMu. [TifBuIIeHa BOJIOTOCTIMKICT TOKUBHUX
eneMeHTiB B 1o0puBi Cyreparpo J03BOISE PO3TIAIATH KalCyIbOBaHI JOOPHBaA SK IMPOJIOHTOBaHi, IO AIFOTH HE
TITBKH B PiK BHECEHHS, alie¢ 1 B HACTYIHI. 3 TOYKH 30py OXOPOHH HABKOJHIITHHOTO CEPEIOBHIIA, 3aCTOCYBaHHSA
JOOPYB Y BHUIIIAAI KallCyJIbOBAHMX TPaHyJ MOXE iCTOTHO 3HM3HUTH 3a0pyAHEHHS MOBEPXHEBHUX 1 MiI3EMHUX BOJ
BiJ] KOMITOHEHTIB MiHepampHHX H0OpHB. BucHoBKH. KarcymioBaHHS MiHepaJbHHX JOOpPHB 3 3aCTOCYBaHHSIM
6iokiero (pypomnacty), TOOTO MOKPUTTS TPAHyNI TOOPHUB TOHKOIO IUTIBKOIO 13 HE3HAYHOIO NMPOHUKHICTIO, TO3BO-
JIsie 3HAYHO MiJIBUIMTH BPOXKAWHICTh KYJIBTYp Ta HOAOBXKHUTU TEPMiH Aii 1o0puB y rpyHTi. ITinTBepmxeHo no3u-
TUBHMH BIUIMB BUKOPHCTaHHS MOBUIBHOPO3YMHHMX KalCyJbOBaHUX MiHepanbHUX 100puB Cyneparpo Ha CisHII
COCHHM 3BUYAIHOT, PO MIIEHHUII], KAPTOILIi Ta IIYKPOBOro Oypsky. ITinTBepaKeHO MO3UTHBHUI arpoeKOIOT HHUH
eeKT Bij 3aCTOCYBaHH KalcyJiboBaHOI popMu 1oopuB Cyreparpo npu HOKpUTTI X TpaHy QypariacToM.

KoarouoBi cioBa: noBiTbHOPO3UMHHI 0OpHBa, 610KIEHOBE NOKPUTTS, IPOJIOHTYBAaHHS il J0OpUB, ypoxKaii-
HICTb POCIINH, SIKICTh YPOKato
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ATPOSKOJIOTHYECKHI DO®®EKT HCIHOJb30BAHUS MEJIJEHHO-PACTBOPUMBbIX
KAIICYJIMPOBAHHBIX MHUHEPAJIBHBIX YJIOBPEHUI B JIECHOM U CEJbCKOM XO3¥i-
CTBE

Heab. OOocHOBaHHE KCIOIB30BAaHUSI MEJICHHO-PACTBOPUMBIX KallCyJIMPOBAaHHBIX MUHEPAJBHBIX yIo0pe-
HUW M YCTaHOBJICHHs OLUEHKH 3()()EKTHBHOCTH MX UCMONb30BaHusA. Metoasl. [loneBol, tabopaTopHblii, aHau-
TUYECKUH U MaTeMaTudeckuil. Pesyabrarbl. B yCcI0BHUAX OTKPBITOTO IPYHTA YCTaHOBIJIEHO, YTO UCIIOJIb30BAHUE
MEUIEHHO-PACTBOPUMBIX KalCyaHMpoBaHHOW (opMbl Cyrieparpo ¢ MOKpBITHEM I'paHys Ouokies Ha ¢oHe Oe3
kancynupoBanus Cyneparpo oOecrieunBaeT nomydeHue 62% CTaHAAPTHBIX CESHIEB COCHBI OOBIKHOBEHHOM.
MakcumanbHble TIPHOaBKH B POCTE CESHIIEB UMEIHM MECTO Ha BapHaHTE C MEAJICHHO-PACTBOPUMOM KarcyIupo-
BaHHOW (opmoit Cyneparpo. Ananusupys BiausHre Cyneparpo U ero MeUIeHHO-PacTBOPUMBIE MOAN(DHUKALIIH
Ha CEJIbCKOXO3IHCTBEHHBIX KyJbTypax (SpoBas MIIEHWIA, KapTo(enb M caxapHas CBEKJIa), HAMH BBISIBICHO YTO
KarcynupoBaHHas popma Cyreparpo ¢ MOKpPBITHEM I'paHyJl OMOKJIEH 3HAYMTENHHO YBEJIIMUMBACT YPOXKAHHOCTD
CEJIbCKOXO3SIIICTBEHHBIX KYJIbTYp, YBEIHYNBAET Ka4eCTBO NMPOAYKIUH M YMEHBIIAET COJEp KaHUE BPEIHBIX Be-
HIECTB. YPOXKAHHOCTH SIPOBOM IMIICHUIIBI, KapTOo(deas U caxapHOW CBEKIIbI YBEIMYMIUCh Ha 6,8%, 12,6% u
17,4% cootBercTBeHHO. [Ipu mogkopMKe kapTodelis Ha BApUaHTE C KarcyaupoBaHHoi ¢popmoii Cymneparpo pac-
TYT TOKa3aTeNld COJIEPKAHMSA CYXHX BEIIECTB M KpaxMmalsa, a CoJep)KaHWe HHUTPAaTOB HA00OOPOT yMEHBIIAETCH.
[Tpu monkopMKe caxapHOW CBEKJIbI Ha BapHaHTE C KalCyJIMpoBaHHOW (opmoii Cyreparpo pacTyT nokaszaTesu
COJIepKaHUs CyXHX BEIIECTB, a COAEpKaHUEe HUTPATOB HA00OPOT yMeHbInaercs. [Ipu aToM, coneprkanne caxapa
Ha BCEX BapuaHTax ocTaeTcs 0e3 m3MeHeHui. [IpoBeseHHbIE MCCIeT0BaHuUs MTOKA3aIN, YTO JOOUTHCS TOBBIIIE-
HUS UCIIOJIb30BaHMS IUTATENIFHBIX 3JEMEHTOB B ynoOpeHnn Cymneparpo MOXKHO Ha OCHOBE KalCyJIMPOBaHMUS, C
npuMeHeHneM Ouokiiest (DPyporiact) U TeM CaMbIM CO3[aTh MEIJICHHO-PACTBOPHMbIC yIOOPEHHS C BHICOKHMHU
arpoOXMMHYECKUMH IOKa3aTeasiMH. [1oBBIIEHHAS! BIaroCTOMKOCTh IMHUTATENbHBIX 3JIEMEHTOB B ynobOpeHun Cy-
reparpo IMo3BOJISIET PacCMaTpUBATh KalCyJMpPOBaHHbBIE yJOOpPEHUS KaK NMPOJIOHTMPOBAHHBIE, EHCTBYIOIINX HE
TONBKO B T'OJ] BHECEHHUS, HO M B mocienyronmre. C TOUKH 3peHHsT OXPaHBl OKPYXKAIOIIEH Cpersl, MPUMEHEHNE
ynoOpeHnii B BU/IE KalCyJIMPOBAHHBIX IPAHY] MOXKET CYIIECTBEHHO CHH3WTH 3arps3HEHHE MOBEPXHOCTHBIX U
MOJ3eMHBIX BOJI OT KOMIIOHEHTOB MHUHEPAIbHBIX yao0peHuil. BeiBoabl. KancynupoBanns MUHEpatbHBIX YH00-
peHnii ¢ mpuMeHeHneM Ouokiero (PyporutacT), To eCTh MOKPHITHE TPaHyNl YAOOPeHUH TOHKOW IJICHKOH C He-
3HAYUTEIbHBIM IPOHUIIAEMOCTHIO, TI03BOJISIET 3HAYUTEIBHO MOBBICUTH YPOXKafHOCTh KYJNBTYp M HPOUIUTH CPOK
JeicTBus ynoOpeHnit B mouBe. [IoATBEPXIIEHO TIOJNIOXKHUTEIBHOE BIMSHUE MCIHOJNB30BAaHUS MEIJICHHO-
PacTBOPHUMBIX KallCyJIHMPOBAaHHBIX MHHEPANBHBIX yaoOpeHuil Cyreparpo Ha CesiHIBI COCHBI OOBIKHOBEHHOM,
SIPOBOH MIIEHUIIBI, KApTO(EIs U caxapHOW CBEKJbI.. [loneBble Hccie10BaHusT TOATBEPKAAIOT TOIOKUTEIbHBIN
arposKoJIornyeckuii 3G QexT oT MpUMEeHEHHs KaICYINPOBaHHOM (opMbl yroOpeHuid Cyneparpo npu MoKpbITHH
WX rpaHyn QyparacToM.

KoaiodeBble ci10Ba: MeIJICeHHO-PACTBOPHMBIE yJOOpPEHUS, OHOKIICEBOE MTOKPBITHE, IPOJIOHIMPOBAHHOE JICH-
CTBUE YIO0OPEHHH, ypOKaAHHOCTh PACTEHHM, KAYECTBO YpOxKast
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Introduction

With the development of forest and
agrarian production, we face more frequently
the problem of providing the balanced use of
nature: from one side, achievement of high
increase of cultivated plants requires bringing
of a certain set of fertilizers, from the other
side, it is difficult to avoid contamination of
the agro-eco system by surplus amount of the-
se materials.

Numerous researches of world's scien-
tists [1-4] are directed to minimization of nega-
tive influence of fertilizers on the natural envi-
ronment with simultaneous achievement of the
required norm of their provision for the culti-
vated plants. There are new types of fertiliz-
ers and modern agro technologies of their ap-
plication, which are developed and inculcated
in the forest and rural economy on the basis of
these researches. However, despite this, the
question of contamination of agro system by
mineral fertilizers remains actual until now.

Therefore, we conduct the complex of
researches on the search of new forms of min-
eral fertilizers, which would provide minimiza-
tion of fertilizers' losses, and, consequently,
minimization of their negative influence on
agro-ecosystem. One of perspective ways of
their creation is facing a cover of granules
(capsules), which slows the process of transi-
tion of feeding elements into the soil ground
[1]. The slowly solvable capsular form of ferti-
lizer allows them to prolong their action for a
significant amount of time, and therefore re-
duce their number and frequency of introduc-
tion, as well as the loss of nutrient elements in
the environment [2]. Such encapsulated miner-
al fertilizers in their composition contain inhib-
itors with a changed solubility period, as well
as a shell of organic or inorganic origin. The
results of research on this problem, which are
widely presented in the scientific literature,
show the high agrochemical and ecological
effectiveness of such capsular fertilizers of
prolonged action [3-4].

Thus, the purpose of our researches was
explanation of the use of slowly solvable cap-
sular mineral fertilizers and estimation of effi-
ciency of their use. Solution of the noted agro-
ecological problems, which accompanies crea-
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tion and application of slowly solvable capsu-
lar mineral fertilizers, is an actual scientific
direction, which contributes to improvement of
soils' fertility and productivity of the grown
plants, improvement of their biological quality,
protection of environment from chemical pol-
lution and degradation.

Nowadays, better conditions are required
not only for the increase of production of indus-
trial mineral fertilizers, but also to the increase
of efficiency of their influence. A number of
researchers have proved, that the greatest losses
of elements of standard fertilizers happen with
vertical and horizontal flows in the conditions
of the washing water mode, and also in gaseous
form in the first weeks after bringing into the
soil [4, 5]. In this case both in forest and agri-
cultural economy slowly solvable fertilizers are
perspective, and their use reduces the unproduc-
tive losses of feeding elements (first of all nitro-
gen). As compared to traditional fertilizers they
can make 40-60 % [6, 7].

Numerous studies in different countries al-
so recognize the effectiveness of such forms of
mineral fertilizers and reduce their negative
environmental impact on the environment
(soils, groundwater, atmosphere, flora and fau-
na) due to the gradual release of nutrients dur-
ing the vegetative period of plants [8, 9].

Despite the large number of film-forming
materials developed [3, 7], the production of
encapsulated mineral fertilizers is small, main-
ly for nitrogen fertilizers and only 0.4-0.5% in
world production [6]. Such a small amount of
production of encapsulated mineral fertilizers
is associated with a significant increase in their
value compared to conventional granular ferti-
lizers, which is associated, first of all, with the
cost of film-forming compositions. The prom-
ising way to increase the availability of encap-
sulated mineral fertilizers for their use in mass
agricultural production is the use of polymer
waste and the improvement of coating technol-
ogy. Polymer waste of industrial origin is recy-
cled, as a rule, directly at enterprises, and
household polymer waste that could be used as
a part of film-forming compositions, virtually
completely falls into landfills of solid house-
hold waste [9].
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Methods of researches

Theoretical methods were used in the
process of researches, namely: collection and
description of facts, their analysis. Empiric
methods stipulated conduction of the field and
laboratory researches on the base of Regional
workplace PreSov of the Soil Science and
Conservation Research Institute (Slovakia Re-
public). Laboratory analytical researches were
conducted with implementation of ISO stand-
ardized methods of measurements. Processing
and generalization of experimental data were
executed with the help of computer equipment
and application software.

Production of slowly solvable fertilizers
was carried out with physical method by put-

ting cover-up matter on their granules. The
capsular method was tested on Superagro NPK
fertilizer (15:15:15) with application of bio
glue (furaplast), capable to create on granules a
semi-permeable membrane at drying up and to
slow considerably the solubility of mineral
fertilizer. Fertilizer's granules were covered
with 60 % solution of furaplast in acetone 0,8-
1,2 % percent from the mass of fertilizer.
Superagro Fertilizer and its slowly solv-
able modification were brought while sowing
of pine-trees' seedlings at the basic bringing
(during the cultivating before sowing), for
agricultural cultures — on sowing (furious
wheat) and feeding (potato, sugar beet).

Results of researches

In conditions of the opened soil our re-
searches showed, that the use of Superagro
slowly solvable capsular formula with cover-
age of granules with bio glue on the back-
ground without capsulation of Superagro pro-
vides 62 % of standard seedlings of an ordi-
nary pine-tree (on control — 9 %, without cap-
sulation of Superagro — 28 %) (Table 1). Max-
imal increases in growth of seedlings were

noted with the use of Superagro slowly solva-
ble capsular formula.

This can be explained by the fact, that
kinetics of freeing of nourishing elements from
the granules of Superagro slowly solvable cap-
sular formula stipulates more continuous con-
sumption of nourishing elements by fertilizer
seedlings, along with this stress situations for
plants are avoided.

Table 1

Effect of Superagro NPK fertilizers (15:15:15) and its slowly soluble modification at the main (under
pre-sowing cultivation) introduction of the growth of annual pine seedlings

Variant Average Weight of seedlings (average Output
height terrestrial underground of all of stand.
centimeter | % grams % grams % | grams | % seed-

lings, %
No fertilizer 7,9+0,31 |100 | 0,22+0,008 | 100 | 0,10+0,004 | 100 | 0,32 100 9
NsP15K15 9,4+0,35 |120 | 0,23+0,007 | 105 | 0,12+0,003 | 120 | 0,33 103 28
Capsulated 10,6+0,49 (134 | 0,330,011 | 165 | 0,15+0,006 | 150 | 0,48 150 62

N15P15K1s
SSDy 5 0,4 0,02 0,01

On analyzing the influence of Superagro
and its slowly solvable modification on agri-
cultural cultures (spring wheat, potato and sug-
ar beet), we discovered, that Superagro capsu-
lar form with coverage of granules with bio
glue considerably increases the productivity of
agricultural cultures, increases quality of prod-
ucts and diminishes content of harmful mat-
ters. So, from the table 2 it becomes evident,
that the productivity of spring wheat, potato
and sugar beet has increased on 6,8 %, 12,6 %
and 17,4 % accordingly.

Feeding of potato with Superagro cap-
sular form results in increase of the indexes of
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content of dry matters and starch, and the con-
tent of nitrates decreases consequently (Table
3). So, in the variant of non- capsular Super-
agro the content of nitrates is 178 mg/kg of
raw matter, but in the variant of capsular form
of Superagro — 154 mg/kg of raw matter.

On feeding of sugar beet with the capsu-
lar form of Superagro, the indexes of content
of dry matters increase, and content of nitrates
decreases consequently (Table 4). So, in the
variant of non capsular Superagro content of
nitrates makes 408 mg/kg of raw matter, and
in the variant of capsular form of Superagro —
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Table 2
Influence of Suprago NPK (15:15:15) and its slowly soluble modification on yield of crops
Culture Yield in variants, h/hectare Increase productivity
N15P15K 15 Encapsulated h/hectare %
N15P15K15
Spring wheat 47,1 50,3 3,2 6,8
Potato 437 492 55 12,6
Sugar beet 396 465 69 17,4
Table 3
Influence of Suprago NPK (15:15:15) and its slowly soluble modification on the quality of potatoes
Fractional composition, % The content Starch Nitrate
Variant of dry content, % content,
is great average small matter, % mg/kg of
raw matter
Ni5P15K 5 59,3 28,1 12,6 22,15 17,64 178
Capsulated 68,1 27,2 5,7 24,42 17,98 154
N15P15K15
Table 4
Influence of Supergragon NPK (15:15:15) and its slowly soluble modification on the quality of sugar beet
Variant Absolutely dry matter, The content of sugar Nitrate content, mg/kg
h/ha of raw matter
N15P15Kss 93 16,8 408
Capsulated NysP15K 15 125 16,9 342

342 mg/kg of raw matter. Thus, content of sugar
inall these variants remains unchangeable.

The conducted researches witnessed,
that achievement of increase of the use of
nourishing elements in Superagro fertilizer is
possible on the basis of capsulation, with the
use of bio glue (furoplast) and at the same time
it helps to create slowly solvable fertilizers
with high agricultural chemistry indexes. In-
creased moisture resistance of nourishing ele-
ments in Superagro fertilizer allows to consider
capsular fertilizers as prolonged, that remain
active not only during the first year of bringing
but also in the followings years. From the point
of environmental protection, application of
fertilizers in the form of capsular granules can
substantially reduce contamination of superfi-
cial and underground waters from the compo-
nents of mineral fertilizers. A number of scien-
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tists define that fertilizers' capsulation also al-
lows to decrease their remaining and water
absorbance, and also to solve the question of
transportation of fertilizers in embankment.
Thus, different bio glue matters can be used
for capsulation [9-11]. In many works, mecha-
nisms of the influence of slowly soluble ferti-
lizer forms on agrochemical properties of soils,
increase of productivity of agricultural and
forest crops, and also on the quality of the ob-
tained products are recognized [11, 12].

In the case of use instead of traditional
types of fertilizers encapsulated, in Ukraine it
would be possible to reduce the introduction of
fertilizers into the soil (subject to the un-
changed effect of fertilizing) by 568 thousand
tons - 16% of the total amount of fertilizers
used in the forestry and agriculture of Ukraine
annually (Fig. 1).
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Fig.1 —Comparative characteristics of the use of capsulated and traditional fertilizers in Ukraine

Conclusions

Our researches show, that capsulation of
mineral fertilizers with the use of bio glue (fu-
roplast), that means coverage of granules of
fertilizers with thin layer with insignificant
permeability, allows to increase considerably
the productivity of cultures and to prolong the
term of fertilizers' action in the soil. We have
confirmed positive influence of the use of
Superagro slowly solvable capsular mineral
fertilizers on seedlings of an ordinary pine-

tree, furious wheat, potato and sugar beet. All
variants with capsular fertilizers have showed
not only the increase of the productivity, but
also amounts of dry matters, starch and de-
crease of amount of nitrates of the probed cul-
tures. Conducted field researches confirm a
positive agro-ecological effect of application
of Superagro capsular form of fertilizers at
coverage of their granules with furaplast.
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