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EFFECT OF APPLICATION OF MINERAL FERTILIZERS CONTAI NING BIOLOGICAL
ADDITIVES ON BOTANICAL COMPOSITION, NITROGEN STATUS AND YIELDING OF
GRASS-LEGUME SWARD

Summary

The research was based in Experimental StatiorhefRepartment of Grassland and Natural Landscapierses at
Poznai University of Life Sciences located in Brody Expental Farm. Research on the influence of varidoses of ni-
trogen fertilizer N-14, Physioactiv, PhysiostartdaRinKstart fertilizers applied in grass-legume tane was conducted in
the years 2016-2017. The following variants andesasf fertilizers were applied in the experimerit300 kgha™N-14 un-
der each regrowth (total of 900 kg-Hat+ PK; 2/ 300 kgha' N-14 under the first regrowth and 180 kg*haf ammonium
nitrate 34% N under the second and the third reghow PK; 3/ standard fertilization — 180 Kwa* of ammonium nitrate
34% N under each regrowth + PK; 4/ Physioactiv ifezation in a dose of 300 kua® before vegetation and 180-kg* of
ammonium nitrate 34% N under each regrowth + PK;Pblysiostart in a dose of 20 kg’ before vegetation and 180
kg-ha' of ammonium nitrate 34% N under each regrowth + BKPinKstart in a dose of 20 kg* before vegetation and
180 kg-ha of ammonium nitrate 34% N under each regrowth + PKabsolute control — no fertilization. The highgield
of a dry matter of a grass-legume mixture in the jwars of utilization was a result of an applicatiof a nitrogen fertil-
izer N-14 which was applied under every regrowtl &na variant of application just under the finrgtgrowth, together
with a dose of phosphorus and potassium. A bioddgidditive on the basis of sea algae (Pheoflomaglex) in N-14 fertil-
izer resulted in higher yields of the sward, despginaller dose of nitrogen when compared to vasidettilized with am-
monium nitrate. An application of a calcium fesdr Physioactiv with aminopurine resulted in anr@gase in a share of
white clover in the sward and in a better nutritiohplants with nitrogen which was visible in thighest values of a leaf
blades greenness index both in the case of whiteecland perennial ryegrass. It may be presumettti@positive effects
of the application of the analyzed fertilizers mighiginate from their formulation due to the joiot mineral components
used in traditional fertilizers with biological adives which stimulate a root system, activate’sdibra and therefore en-
hance the state of rhizosphere.
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WPLYW STOSOWANIA NAWOZOW MINERALNYCH ZAWIERAJ ACYCH DODATKI
BIOLOGICZNE NA SKLAD BOTANICZNY, OD ZYWIENIE AZOTEM
| PLONOWANIE RUNI TRAWIASTO-BOBOWATEJ

Streszczenie

Badania przeprowadzono w Stacji #adczalnej Katedry ékarstwa i Krajobrazu Przyrodniczego zlokalizowaweRGD
Brody Uniwersytetu Przyrodniczego w Poznaniu. Priaagawcze nad wplywem stosowanigaitowanych dawek nawo-
z6w mineralnych N-14, Physioactiv, Physiostart nk&tart w zasiewie mieszanki trawiasto-bobowatewadzono w la-
tach 2016-2017. Zastosowano rgstizce warianty i dawki nawe@nia: 1/ 300 kgha™ N-14 pod kady odrost @cznie 900
kg-ha') + PK; 2/ 300 kgha' N-14 pod pierwszy odrost i 180 kg hsaletry amonowej 34% N pod drugi i trzeci odrost +
PK; 3/ nawdenie standardowe NPK — 180-kg* saletry amonowej 34% N podzsy odrost + PK; 4/ nawienie Physio-
activ w dawce 300 kiga' przed ruszeniem wegetacji i 180-Haj* saletry amonowej 34% N pod X&fy odrost + PK;

5/ Physiostart w dawce 20 kg przed ruszeniem wegetacji i 180 kg'saletry amonowej 34% N podzdy odrost + PK;

6/ PinKstart w dawce 20 Ko’ przed ruszeniem wegetacii i 180 kg*lsaletry amonowej 34% N podzdy odrost + PK;

7/ kontrola absolutna — bez nayemia. Przeprowadzone badania wykazag/najwysze plony suchej masy runi mieszanki
trawiasto-bobowatej w ggu dwoch lat gytkowania stwierdzono w ngpstwie stosowania nawozu azotowego N-14, ktory
byt podawany pod kdy odrost oraz w wariancie aplikacji tego nawozlkaypod pierwszy odrost, wraz z dodatkosaw-

kq fosforu i potasu. Dodatek biologiczny na bazieiwge z alg morskich (kompleks Pheoflore) w nawozis4Npomimo
wprowadzania do gleby fsizej dawki azotu, w poréwnaniu do wariantdw nzamych saleis amonow, skutkowat uzyski-
waniem wyszych plonéw runi. Aplikacja nawozu wapniowego Riagdiv z dodatkiem aminopuryny wplya na zwigksze-
nie w runi udziatu koniczyny bialej oraz na lepseywienie rglin azotem, co przejawiatoguzyskiwaniem najwgzych
wartasci indeksu zielongi lisci, zaréwno w przypadku koniczyny biatej, jak réariycicy trwatej. Istniej uzasadnione
przestankize korzystne efekty stosowania badanych nawozéw tm@gskutkiem ich formulacji ze wzglu na kczenie
sktadnikobw mineralnych wykorzystywanych w tradyatinnawozach wraz z dodatkami biologicznymi styjacymi sys-
tem korzeniowy hin oraz aktywizujcych flore glebow; poprawiajcq stan ryzosfery.

Stowa kluczowenawozy mineralne, dodatki biologiczne, mieszankaiasto-bobowata, plon runi
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1. Introduction and aim of the study

An aim of fertilization is to maintain soil's felity, all
the physical and chemical parameters, biologicavie of
microorganisms and abundance in necessary nutrieets
tilization should be conducted with components dfich
there is deficiency in a soil complex and in suckay that
provides maintenance of soil’s fertility [11]. Inrd®r to
reach yield-forming of tillage, it is crucial togelate soil's
reaction as well as to provide a plant with all trezessary
mineral nutrients and water. If these requiremearen’t
met, not only is the yield low, but also profitatyilof pro-
duction drops [7,8]. Changes in law and requireseon-
cerning the use of nitrogen force agricultural progts to
keep a fertilization balance which allows for chelapro-
duction and minimizing of costs and environmentigrfdly
actions at the same time [12]. The knowledge abdub-
gen and phosphorus cycles and their balancingtseisuthe
drop of arable production waste and efficient mamagnt
of these components [1]. Fertilization balancevedidor the
monitoring of changes in the farm concerning thpliap-
tion of fertilizers, doses of nitrogen and the w$ea crop
stubble which is rich in nitrogen [7].

Nowadays, numerous complex fertilizers are avadlabl
They contain nutrients easily available for plaatsl highly
concentrated in a fertilizer. By distribution ofroplex fer-
tilizers, both basic nutrients and many other maara mi-
croelements are provided. A small amount of theroris
cial for proper growth and development of plantpa’
from nitrogen, potassium and phosphorus, compleiife
ers may contain Mg, Na, Ca, S and B. Currentlyfpmu-
lation and production of nitrogen fertilizers, stadyxes
which enhance the speed of rooting are added, wigeh
sults in the stimulation of cell division in roats introduce
culture medium which activate soil's microflora [13n
1980s also slow-release nitrogen fertilizers suchgramid
and agroform were paid special attention to [3]rakuid
was produced on the basis of granulated urea wihah
coated with sulphur; therefore, the fertilizer dissd
slower when distributed in a soil. Chadat al. [2] con-
ducted research on its usefulness in the fertitimabf
cocksfoot. The aim of biological additives usednindern
nitrogen fertilizers is to boost the effectiveneggheir in-
take by plants at smaller doses when comparedatti- tr
tional nitrogen fertilizers such as ammonium nérat urea.

mac, Physioactiv, starter fertilizers Physiostart! &inK-
start, phosphorus-potassium fertilizers applied BG-6
Milkway Super grass-legume mixture produced by Bare
brug, was conducted in the years 2016-2017. N-ttdgen
fertilizer contained 14% of nitrogen (7% in an anmiao
form and 7% - in an amide form), 22% of CaO, 2% of
MgO, 28% of S@Qand Pheoflore complex. The complex is
based on the extract of sea algae, rich in carbalys and
polypeptides and, according to the producer, itvatss
soil's bacterial flora, which optimizes organic teatman-
agement and enhances a mineralization processhvaihic
lows for the increase in nitrogen and phosphorusiave
in soil for the plants. Physioactiv is a calciuntifezer
which contains 76% of CaG0n a form of Mezocalc, 3%
of MgO and aminopurine - a natural extract from skeme
which provides bio-stimulation of plants’ root sgwsts.
Also starter fertilizers such as Physiostart amKBiart in a
form of a microgranules were used in the experimé&he
first fertilizer contained 8% of ammonium nitroges% of
CaCQ, 23% of SQ, 28% of BOs, 2% of Zn and Physio+
complex which boosts physiological stimulation afrlg
development of plants’ root systems (especiallyradt
hair). The PinKstart contained 48% of Caz@.5% of
SO;, 28% of BOs, 5% of KO and Physio+ complex (like
in the first one). In this additive, cooperation of
aminopurine and Mezolac (highly reactive calciunmboa-
ate) was used, which stimulates intensive growtplafits’
root systems (especially of root hair). Accordinghe pro-
ducer, its application results in more effectiviake of cal-
cium and intensive development of a root systermftbe
beginning of vegetation. It also prevents plantsrithe ef-
fect of “a lazy root” as plants build a root systelespite
favorable conditions connected with an optimal kamlity

of nutrients.

The following variants and doses of fertilizers &eip-
plied in the experiment: 1/ 300 kg-hi-14 under each re-
growth (total of 900 kg-HY + PK; 2/ 300 kg-haN-14 un-
der the first regrowth and 180 kghaf ammonium nitrate
34% N under the second and the third regrowth + BK;
standard fertilization — 180 kg-haf ammonium nitrate
34% N under each regrowth + PK; 4/ Physioactivilieat
tion in a dose of 300 kg-Habefore vegetation and 180
kg-ha' of ammonium nitrate 34% N under each regrowth +
PK; 5/ Physiostart in a dose of 20 kg'teefore vegetation
and 180 kg-haof ammonium nitrate 34% N under each

A list of non-compound fertilizers and compound ®ne regrowth + PK; 6/ PinKstart in a dose of 20 kg' hafore

with additives that stimulate growth of both plaatse soil
microorganisms, is systematically becoming longed a
longer which makes it necessary to learn theirctiffeness
and action in fertilizing various arable crops gndsslands.
The aim of the research was to assess the influgihnew
generation mineral nitrogen fertilizers, started aalcium
micro-fertilizers with biological additives on a taoical
composition of swards and yielding of grass-legumig-
ture as well as on nitrogen status of its seleptadts com-
ponents.

2. Material and methods

The research was carried out at the Experimenaaiost
of the Department of Grassland and Natural Lands&a-
ences at PozmaUniversity of Life Sciences located in
Brody Experimental Farm. Research on the influeate
various doses of nitrogen fertilizer N-14 produdsd Ti-
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vegetation and 180 kg-haf ammonium nitrate 34% N un-
der each regrowth + PK; 7/ absolute control — mtilifea-
tion. Phosphorus-potassium fertilization with griated
triple superphosphate 46%@2 and potassium salt contain-
ing 60% of KO was applied once a year, in spring, before
vegetation in every variant of fertilization in d@ssof 80
kg-ha' P and 80 kg-hhK, apart from an absolute control.
The experiment was conducted in a soil of clagsfiifmed
on a light clayey sand with 30 cm thickness of enbis ho-
rizon. Physical and chemical parameters of the weile:
content of humus — 1.24%, share of floatable part€%,
mildly acidic reaction of a soil (pk = 6,5), content of
macro components - 57.0 mg of2, 20.7 mg of KO and
3.8 mg of Mg per 100 g of a sail.

Seeds from a grass-legume mixture were seeded manu-
ally in September 2015 in the plots of 15 each (1.5 m x
10.0 m) in randomized block design, in three repians.

A seed rate of a mixture was 40 kg*tend its content was:
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perennial ryegrass 2N — 20%, perennial ryegrass 28%,
Italian ryegrass 2N — 10%, meadow fescue - 15%fdal

percentage share in weight of green mass was deggim
Plants’ nutrition with nitrogen was assessed befoosving

cue — 5%, timothy — 20%, white clover — 10%. Weantheeach regrowth with N-tester (0-800 scale). An indéxeaf

conditions in March — September in the years 200672
were presented in Table 1.

Table 1. Weather conditions during the vegetatienqal in
Brody in the years 2016-2017

Tab. 1. Warunki atmosferyczne w okresie wegetagjrav
dach w latach 2016-2017

Average daily air .
Month tempegrature)E°C) Total rainfall (mm)
2016 2017 2016 2017
1] 4.0 6.7 12.0 40.5
[\ 8.8 7.7 26.4 25.7
V 15.3 14.0 45.9 49.2
VI 18.2 17.7 54.5 106.0
VII 19.1 18.4 57.3 160.8
VIII 17.9 18.9 53.8 150.6
IX 16.8 13.6 50.3 54.8

Source: own studyZrédio: opracowanie wtasne

It turned out that both an average daily air terapee
and a total rainfall varied significantly in eactomth of a
vegetation season in the following years. In therser of

greenness, stated in a value of SPAD (Soil Plaralysis
Development) i.e. the difference between absorpiiolight
of 650 nm and 940 nm was marked. There is a pesitivre-
lation between a content of chlorophyll dyes aredfatus of
plants’ nitrogen nutrition [5,6]. Two measurementere
made on well-developed leaf blades of perenniagnass
and white clover uptake randomly from each festiian
variant. In the first year of utilization (2016et first re-
growth was harvested on May,*3the second regrowth — on
July, 12", the third regrowth — on Septembef, & the sec-
ond year of utilization (2017) the regrowths weerviested
as follows: May, 2%, July, 11" August 28. Statistical
analysis of the results was completed with StatistAnal-
war 5.2 FR and MS Excel. The significance of diferes
between the means were verified with Tukey’s testha
level of significance of p=0.05.

3. Results and discussion
The best effects of yielding of a grass-legume omixt

in the first year of the research were obtainedairiants N-
14 (900) + PK and PinKstart + NPK (Table 3). In tbot

2017 rainfall was higher when compared to mean a@nnucases, an annual yield of sward per hectare reatied

precipitation. In order to present moisture colwdisi in
each vegetation month in these years, Sielianindw's
drometrical indexes were calculated (Table 2)hipgeriod
from April to September 2016, moisture conditionsrev
permanent - dry/fairly dry. 2017 was more favorabk

level of 13.4 t DM. In the second year, variantdA¢900)
+ PK and N-14 (300) + PK were the most effectiutilfe-
ers with the yield of 17.27 and 16.85 t DM, respety.
Such extremely high yield in 2017 was also due ¢éativer
conditions i.e. above average amount of precipiteith the

conditions marked on a scale (K) in May and Juneewe vegetation season. An impact of an applied varrfer-

fairly dry, in September — optimal, in April and n&—
fairly moist and in July and August — even very ghoi

Table 2. Value of hydrometrical index of SielianmgK)
in individual months and study years

Tab. 2. Warté¢ wspéitczynnika hydrotermicznego Sieliani-

nowa (K) w poszczegdlnych migsich i latach bada

Study years Month

1 [\ \Y VI (v v [IX
2016 0.96/ 1.0 0.9Y 0.99 0.96 0.7 1/00
2017 195 111 1.13 199 281 257 1/34

The characteristics of a moisture-month determme&kowera and
Pakuta [13] depending on the K value: extremely<liy, very dry —
0.4 <K <0.7, dry — 0.7 <K <1.0, fairly dry — 1.0 <K..3, the optimal
— 1.3 <K <1.6, fairly moist — 1.6 <K <2.0, mois2-0 <K <2.5, very
moist — 2.5 <K <3.0, extremely moist — K> 3.0

Source: own studyZrddio: opracowanie wiasne

In the utilization years, three regrowths of swarere
collected at the same time. Its botanical compmsityield of
a dry matter of each regrowth and nitrogen stafyslamts
were examined (the last one — with an N-testergldéi of
dry matter of sward were assessed with a methackjueri-
mental cuts in an area of 7.5 im each plot and determina-
tion of the content of dry matter in the sampleswérd with
a dryer-weight method using Binder's chamber drpebo-
tanical composition of sward of a grass-legume unéxtvas
examined in the third regrowth with Stebler’s amdhi®ter's
weight-botanical method modified by Filipek [4].rBples of
sward were harvested randomly from each varia@tnoéx-
periment from representative places in each plektNresh
plant material was divided into sward components teir
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tilization on the yield of a grass-legume mixture hoth
years of utilization was significant. In the anadysf an av-
erage yield of a dry matter of sward obtained ia tivo
years of utilization, it is visible that - aparbfn an absolute
control - the lowest yield was harvested from aarr of

Physioactiv + NPK. In both cases, such a result was

strongly determined by a high share of white clowethe
sward, i.e. 55% and 38% in the second year, reispbct
(Table 6). The reaction of plants in grass comniesito
the application of calcium in fertilizers, has aldy been
well recognized. The main aim of liming is to nelize a
harmful impact of aluminum and to boost the conteht
calcium in a soil [9].

Table 3. Effect of application of different fertiition vari-
ants on the sward yield in the successive yeauseft-hd
DM)

Tab. 3. Wplyw stosowania zrdcowanych wariantéw na-
wazenia na plonowanie runi w kolejnych latackytkowa-
nia (tha® s.m.)

Fertilization variant| ¥year of use| ™ year of use| Meah
N-14 (900) + PK 13.40 17.27 15.33
N-14 (300) + PK 12.55 16.85 14.70
NPK 12.77 15.88 14.32
Physioactiv + NPK 12.59 14.66 13.62
Physiostart + NPK 12.65 16.28 14.46
PinKstart + NPK 13.48 14.90 14.19
Absolute control 9.32 12.11 10.71
LSDq 05 0.878 1.346 X

LSDy o5 for mean years of use = 2.162

Source: own studyZr6dio: opracowanie wiasne
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The rate of yield increase and changes in the nbofe
this component in the sward in a vegetation se@&sone of
the ways to determine plants’ reaction to the iaseein
available calcium in a soil under grasslands. Adyng effect
of liming should always be assessed in the intienactith
nitrogen which determines yield increase in grasard [8].
In grass-legume sward, calcium enhances the dewelaipof
legume plants by stimulating their growth and bimgstheir
share in the sward, which was observable aftepafication
of Physioactiv. According to the research conduateda
mountain grassland, which is naturally acidic, rafte appli-
cation of calcium, a vyielding effect of nitrogen svenuch
stronger which was visible in higher yields. Indtons fer-
tilized with nitrogen, it was only in the secondjm@wth that
the content of calcium grew significantly [10].

In order to better use nitrogen applied in mindeatil-
izers and present in soils, control of a statuslafits’ nutri-
tion is necessary. A fast measurement of this statyos-
sible owing to an index of a leaf blades greenn®ssthe
basis of conducted research it was observed thahpact
of application of calcium in Physioactiv fertilizersed at

ble 5). The lowest indexes of leaf blades greenmes®
found in the white clover under control (ca. 53¢&rennial
ryegrass had the best reaction to fertilization civhivas
visible in the index higher than 380 in N-14 and/$bac-
tiv variants. A statistical analysis of SPAD valuesn-
firmed a strong influence of fertilization variards the leaf
blades greenness of white clover and perennialragsgin
all regrowths in the first and the second year tiization

of a grass-legume mixture. Values of the indexsgprecific
in the years of utilization, as the effects turioed to be in-
valid for the years of the research.

On the basis of the analysis of a botanical contioosi
of sward, it was observed that the applied fegtlan vari-
ants determined the share of each species in taglgWa-
ble 6). The highest share (42%) of perennial ryggia the
sward was found in the variant N-14 (300) + PK ahttal-
ian ryegrass (over 20%) — in the variants N-14 J90®K
and NPK standard fertilization. The lowest sharetro$
species (8%) was observed under control. A sharehdt
clover in variants with nitrogen fertilizers rangiedm 12 to
16%. One exception to it was a variant in whichrafram

the beginning of vegetation season on SPAD indeas w standard NPK fertilization, additional calcium férer

favorable. In the first year, the highest SPAD idte leaf
blades of a white clover was found in variant Pbastiv +

Physioactiv was applied in spring — this made whitever
boost to 24%. In the sward under absolute contrahare

NPK in the f' and 3 regrowth; 637 and 603 respectively of white clover was 44% and of perennial ryegrag§%.

(Table 4). Index SPAD for white clover in this \amt was
also the highest in an annual average (609). Hahes of
SPAD index were also observed in white clover vsitip-
plement fertilization (apart from standard NPK ifex¢rs)
with starter fertilizers Physiostart and PinKstawhtaining
calcium. In the case of perennial ryegrass, thadsgval-
ues of SPAD index (above 440) in the first regrowire
observed in variants: N-14 (900) + PK, N-14 (300Pk
and Physioactiv + NPK. The highest greenness irafex
perennial ryegrass (377), alike white clover, watamed
with NPK + Physioactiv - calcium fertilizer. LacK tertili-
zation resulted in very low values of greennes®xintbr
perennial ryegrass (Table 4).

In the second year of utilization, the share oftevltio-
ver in the sward in variants with nitrogen fert&iz ranged
from 24 to 26%. In the plots where calcium feréliz
Physioactiv was applied, an average share of vdhiteer
increased from 24% (in the first year) to 38% whichde it
dominant in the sward. However, the highest shérthe
species was observed in the variant of absolutdraon
(without fertilization), just like in the first yeaAn average
share of this species in the third regrowth was 55%

whereas a share of perennial ryegrass under control

dropped to 15%.
Positive influence of Soleflor calcium fertilizend a
high share of white clover and timothy grass in $herd

In the second year, white clover from Physioactiv +were also observed by Zielewicz et al. [14]. Tladifizer,

NPK fertilization variant reached the highest valuef
SPAD index in all regrowths and in an annual aver@a-

alike Physioactiv, contained an extract from segael
(Pheoflore complex), and CaG&s Mezocalc.

Table 4. SPAD index in white clover and perennjalgrass leaf blades under the influence of diffefenilization variants

in the first year of use

Tab. 4. Indeks SPAD w blaszkacftibwych koniczyny biatejzycicy trwatej pod wplywem ziicowanych wariantow na-

wazenia w pierwszym rokweytkowania

Fertilization variant White clover Perennial ryegrass
1%cut| 2¥cut| 3%cut| Mean| 1%cut | 2%cut | 3% cut | Mean
N-14 (900) + PK 613 562 463 546 447 276 352 358
N-14 (300) + PK 610 553 478 547 443 3211 342 370
NPK 608 584 475 555 436 272 348 352
Physioactiv + NPK 637 589 603 609 442 263 426 377
Physiostart + NPK 612 591 583 595 438 246 300 364
PinKstart + NPK 614 578 546 579 434 28p 352 366
Absolute control 587 529 577 587 224 212 264 233
LSDg 05 3.690| 2.429| 1.52§ X 10.304 3.920 7.864 K
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Source: own studyZrodio: opracowanie wiasne
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Table 5. SPAD index in white clover and perennial rgeg leaf blades under the influence of differentlization variants in the
second year of use
Tab. 5. Indeks SPAD w blaszkagftibwych koniczyny biatejziycicy trwatej pod wptywem zidicowanych wariantéw nawenia
w drugim roku gytkowania

Fertilization variant White clover Perennial ryegrass

15 cut | 2%cut| 3%cut | Mean| 1%cut | 29cut| 3%cut | Mean
N-14 (900) + PK 648 589 502 579 514 428 238 393
N-14 (300) + PK 658 575 487 578 501 42b 226 384
NPK 627 576 489 564 468 432 211 370
Physioactiv + NPK 668 591 517 59p 482 448 235 388
Physiostart + NPK 652 564 498 571 47p 439 227 379
PinKstart + NPK 632 552 509 564 451 426 224 367
Absolute control 609 536 448 531 311 378 189 292
LSDy 05 14.552| 11.901| 10.392| x 14.987| 12.039| 12.071| x

LSDy g5 for years of study: white clover = ns, perennyalgrass = ns

Source: own studyZrédio: opracowanie wlasne

Table 6. Effect of different fertilization variant the sward botanical composition in the succesgdars of use (%)
Tab. 6. Wptyw stosowania zrdcowanych wariantéw nawenia na skiad botaniczny runi w kolejnych latagjtkowania (%)

4. Conclusions

1

The highest yield of a dry matter of a grasshbeg mixture in

the two years of utilization was a result of anligpgon of a ni-
trogen fertilizer N-14 which was applied under gveegrowth
and in a variant of application just under thet fiegrowth, to-
gether with a dose of phosphorus and potassium.

2. A biological additive on the basis of sea aldgakepflore
complex) in N-14 fertilizer resulted in higher yel of the

sward, despite smaller dose of nitrogen when comptoed

variants fertilized with ammonium nitrate.

3. An application of a calcium fertilizer Physiaactwith

aminopurine resulted in an increase of a sharehiewlover in
the sward and in a better nutrition of plants wiitnogen which

was visible in the highest values of a leaf blaglegnness index

both in the case of white clover and perennial r3ssg)

4. It may be presumed that the positive effectthefapplica-

tion of the analyzed fertilizers might originatern their for-
mulation due to the joint of mineral componentsdusetradi-
tional fertilizers with biological additives whichistulate a

root system, activate soil’'s flora and thereforédhace the

state of rhizosphere.
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