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Summary

The purpose of the work was to evaluate the eftdagricultural use of natural fertilizers and rgéraw in the cultivation
of maize for grain. The research was carried ouhgshe variety PR39G12, on the field after a 6+yeld maize monocul-
ture. In the years 2005-2008, two mono-factoriglements were established on two soil complexgsand good wheat.
It was shown, that the use of natural fertilizerslastraw limited the negative effects of maizeivatibn in monoculture.
The application of a full dose of manure on a gadeat complex and plowing of rye straw with theitiold of 40 ni ha™

slurry on a rye complex resulted in an increasgriain yield.
Key words manure, slurry, rye straw, maize, monoculture

WPLYW COROCZNEGO STOSOWANIA NAWOZOW NATURALNYCH IS LOMY

NA PLONOWANIE KUKURYDZY UPRAWIANEJ NA ZIARNO W WIEL

OLETNIEJ

MONOKULTURZE

Streszczenie

Celem pracy byla ocena efektéw rolniczego wykaamyestnawozéw naturalnych oraz storiytniej w uprawie kukurydzy
na ziarno. Badania przeprowadzono z wykorzystaradmiany PR39G12, na polu po 6-letniej monokultikakurydzy.
W latach 2005-2008 zatono dwa jednoczynnikowe @ldadczenia na dwéch kompleksach glebowygmim oraz pszen-
nym dobrym. Wykazanée stosowanie nawozéw naturalnych oraz stomy ograticujemne skutki uprawy kukurydzy
w monokulturze. Zastosowanie petnej dawki obornik&ompleksie pszennym dobrym oraz przyoranie stgmigj z do-
datkiem 40 rha* gnojowicy na kompleksigtnim prowadzito do wzrostu plonu ziarna.

Stowa kluczoweobornik, gnojowica, stomaytnia, kukurydza, monokultura

1. Introduction

Maize (Zea maysL.) belongs to the most cultivated
plants in the world. The last few decades for maiziéva-
tion in Poland was groundbreaking. From a plantmaf-
ginal importance, it has become one of the mosoiapt
cereal species in our country [5]. Such an inteyrsavth of
interest owes to the huge biological progress witich we
have faced in recent years. New hybrids were grdwing
this period, more adapted to production [15], witklds of
grain reaching 10-12 tons per hectare, which ig twie
as high as for other cereals [9]. The growing iegein this
plant among farmers, according to Michalski [8]suls,
among others, from its high efficiency, good graince,
and thus high profitability of production. Accordinto
Sulewska [14], maize does not have high soil resénts
and successfully succeeds at weaker sites belongiclgss
IVb rye complexes, which dominate in Poland.

Corn is an undemanding species as forecrop, tolgra
cultivation in monoculture [7]. In recent yearse tthare of
cereals in the structure of crops has been sysizatiat
growing, which results in the lack of a correctseuce of
plants in the crop rotation. This resulted in limi the
availability of suitable positions for cereal cropscluding
for maize, forcing cultivation in monoculture [Buch cul-
tivation has adverse effects on the plant and #taral en-
vironment [16]. Contraindications to growing planits
monoculture result, among the others, from the roete
tion of phytosanitary status of plants, soil ube accumu-
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lation of pathogens and allelopathic compounds,civfin
turn lead to deterioration of habitat conditiong. [hte-
grated methods of plant protection applicable fra@i4
allow the use of monoculture in the cultivationnadize. As
the methods limiting the risk of yield decreasermianocul-
tures, there is mentioned increased mineral feation,
chemical protection of plants, intensive soil maragnt,
cultivation of catch crops for green fertilizer athe use of
organic and natural fertilization [4]. As reported Wiater
and Kozera [17], the yielding effect of natural arganic
fertilizers is observed in later years due to tfiece of their
cumulative effects, through the growth and stahfion of
soil fertility. The use of fertilization based ontyn mineral
fertilizers is insufficient to maintain soils in pypriate fer-
tility, and especially to keep a favorable balanterganic
matter. Organic and natural fertilizers are an irtga
source of humus in the soil and their use softeasnega-
tive impact of unbalanced mineral fertilization aacidifi-
cation and is almost the sole source of micronoitsi§3].

The aim of the research was to assess the effectwaral
fertilization and straw application on the yield ro&ize culti-
vated for grain. In addition, it was intended tdigate which
fertilizer combination reduces the risk of a deseedn the
yield of maize cultivated in a multi-annual mondaate.

2. Materials and methods

In the years 2005-2008, in the fields of Experitagn
Station Gorzy, branch in Swadzim belonging to the Uni-
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versity of Life Sciences in Pozfiatwo series of strict field (30t-ha) or rye straw with the addition of 40°rha® of
trials were conducted with maize variety PR39G1@wgr  slurry. Obtaining such effects indicates improveater and
in monoculture for grain harvest. The trials westab- air conditions at these sites, which helped thevtroand
lished in the fields where maize was cultivatednonocul-  rapid development of young seedlings. It can beirassl
ture for a period of six years. The first seriegxfperiments that the addition of organic matter, which was &ablas
was conducted in the years 2005-2007 on soil didbs natural fertilizers, led to an intensive developimaibene-
good rye complex, while the second one was estaddlisn  ficial soil microflora, thanks to which a fasterodenposi-
2006-2008 on soil belonging to the llla bonitatidlass - tion of post-harvest residues took place. Thisoisficmed
good wheat complex. Both experimental fields weme i by the results of research carried out by Burasks and
close distance to each other. In each of the looatide- Ceglarek [1]. Niewiadomska et al. [10] in reseaocchthe
scribed above, mono factorial experiments wereieiwut  dynamics of the development of proteolytic and amifye
in a randomized blocks design in four trial repigsa The ing bacteria in the cultivation of maize indicatbst the
experimental factor included the type of fertilioat ap- development of soil microorganisms is determinedragn
plied (natural or with the use of straw) with tr@ldwing  other things by the type of organic fertilizatidrhe author
levels: control plant (mineral fertilization NPKjull ma-  noted the highest amount of ammonifying bacterierdér-
nure dose (30 t-H3, half manure dose (15 t-Hastraw + 5 tilization of maize with a full dose of manure. Sttcal
kg N/t fresh straw weight and straw +4G-ha' of slurry.  analysis of the quantitative status of plants efarvest in
The effects of using natural fertilizers were ewaddd both locations showed no significant changes uttakerin-
against the background of the mineral fertilizedtonl ob-  fluence of the applied fertilization. It should &phasized,
ject in the following doses: N - 110 kg-hahosphorus - 35 however, that the positive effect of the appliedilfeation
kg-ha' and potassium - 100 kg-haEvery year, after grain on the values of this feature was observed on thjnity
harvest, the straw remaining on the crop (6.5-@%;twas  of objects. According to the literature on redustaf maize
crushed and plowed down. Straw with an amount®h&"  density during the growing season, a number obfacin-
was applied on the object with straw plowing-do&mery  terfering with the course of life processes mayuigrfce,
year, on the same experimental plots, in the autbefore  which leads to the dying of young plants. In oumostud-
pre-winter plowing, natural fertilization was amai Im- ies, the percentage of plant disappearance dunmgow-
mediately prior to the spring pre-sowing cultivaticaddi- ing season was small and was related to the typ@mfed
tional mineral fertilization was applied to thesgjexts to fertilization and the soil class (Table 1). The é&stvnumber
supplement the amount of nutrients found in thé widh  of plant disappearance, regardless of the typertififation
natural fertilizers and straw. For this purposesayrsingle applied, was found on the better soil (llla) andits lower
granulated superphosphate and potassium salt vea®. u by 2.5 pcs-fthan on the weaker soil (IVb). It can be as-
Maize was sown with a precision pneumatic seed drilsumed that on the soil weaker in worse soil cood#iseed-
Monosem, in 4 rows with a spacing between rows.8f®  lings died during the sunrise or died later. Itiddoalso be
and the distance of plants in a row 15.5 cm togtldef 5  noted that on soil class IVb there was a signitiéaarease
cm. The area of the trial plots on the sites latair soil in the disappearance of plants compared to theraooib-
class IVb was 42 m(21 nf for harvest), while in the sec- ject, after the use of rye straw with the addité®0 n7-ha
ond location (soil class Illa), the plot area was42nf ' of slurry. However, on the better soil (llla), thee of half
(11.2 nf for harvest). During the trial period, the plantthe manure dose and rye straw + mineral nitrogkmwat
greenness index [SPAD] was determined, in the ftowge to reduce the disappearance of plants, which haenefi-
phase of the ear and maize tassels (BBCH 61-67hen cial effect on obtaining a satisfactory plant dgnsi
leaf below the ear, using the Hydro N-Tester, ieehrepli- The size of the maize grain harvested was changinrg
cates. In the phase of full grain maturity (BBCH 8amples der the influence of the applied fertilization, whiwas es-
to determine harvest components were taken. Thetunei pecially evident in the weaker soil (IVb), where thpplica-
content of the grain at harvest was determined candom tion of natural fertilizers and straw was able tonpensate
sample of 250 g of grain using an automatic gragistare for worse soil conditions leading to a grain yiéhdrease
meter. Grain yield was converted to 15% moisture. compared to the control object (Table 2) . Theedase in
The collected research results were analyzedsstally  grain yield after application of rye straw with thddition
using the analysis of variance (ANOVA) for monotta@l  of 40 ni-ha® of slurry, compared to the control amounted to
experiments. All calculations were performed usamgEx- 8.6 dt-h& (13.0%), while after the full of manure dose was
cel spreadsheet in a Windows environment using thslightly lower, but still statistically significantand
STATISTICA 10 package. Significance of differendes  amounted to 5.6 dt-Ha(8.5%). It should also be empha-
tween the tested factor levels was assessed bgrisighst sized that the use of other fertilizer combinatjcas com-
at the significance level of P <0.05 (*) and P 40(®*) to  pared to the control object, also led to an inadasgrain
form homogeneous groups marked as a, b, c. Iniaddit yield. Similar relations were also found on theté&esoll

Pearson's linear correlation coefficients werewated. (Ila), where the application of natural fertilizeallowed to
limit the negative effects of maize cultivation nmonocul-
3. Results and discussion ture. The highest increase in grain yield was reéedrafter

application of full dose of manure (5.4 dt'haand rye

The applied fertilization significantly diversifieplant straw with the addition of 40 ha' of manure (3.3 dt-ha
density in the initial period of maize growth (Tall) and %), differences in relation to the control objectrav@ot sta-
in the majority of cases it influenced the densifyplants tistically proven. Similarly in the cultivation qfeas fertil-
after emergence. This was particularly evident@ihdass ized with organic fertilizers (straw or intercropjth appli-
llla, where significantly the highest number of g after cation of mineral fertilization proved the best gwotion
emergence was found after using the full dose afiur@ results (seed and protein yields) [6]. The relatifound in
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our study has been confirmed in the results obthimg
Sulewska et al. [13] concerning the cultivation siiige
maize. In these studies, the author indicates gtstimulat-
ing effect of straw with N mineral on the yield sfems.
The author believes that the achievement of sudctsf
was associated with the rate of straw mineralipatind
high availability of nutrients for maize, espegialh the
first period of growth and stem formation. In owroex-
periments, the fertilizing effect of straw was degent on
the type of soil. On the weaker soil (IVb), straertilization
stimulated yielding more strongly, which was notvgible
on soil class llla. Such a reaction of maize plaotthis ad-
ditive could have been caused by the formationnoingau-
lating layer obstructing the soaking of water fraieeper
soil layers. The negative effect of straw fertitiza on the
yields volume was also found by Spiak and Piszd%, [@s-
pecially in conditions of moisture deficiency. Gretother
hand, research carried out by Sulewska et al. pt@yed
that the highest yields of maize grain cultivated adass
llla soil were collected after applying 30 tonndsv@anure

the applied natural fertilizers on the moisturetean of the
grain during harvesting has not been proved. Sikavet
al. [12] indicate that the use of a full manureaém maize
can lead to slight grain moisture increases. Ovaearch
also showed that regardless of the soil classedinerolume
on the control object on which only mineral feriltion
was applied was worse than after using the fuledafsma-
nure on class llla soil and rye straw with the &ddiof 40
m®-ha of slurry on soil class IVb (Table 2).

The natural fertilization and straw applicatiorpbgd in
both locations was favorable for the setting ofseby
maize plants and the filling of kernels with a regiT KW
(Table 3). Irrespective of the type of soil, thedency to
set up more ears was found on sites where a fig df
manure or rye straw with the addition of 4C-na' of
slurry was used. On the other hand, the developroént
kernels with a larger thousand weight (TKW) was -sup
ported mainly by rye straw with the addition of emal nitro-
gen or slurry. The weight of thousand kernels @sdtobjects,
compared to the control, was higher by an aver&dd 6 g.

or 40 nf of pig slurry. These studies also indicate that th The obtained relations were confirmed by studiegechout

productivity of natural fertilizers and straw exgsed by
the level of maize grain yield was higher on sdélss Illa
than on soil class IVb. Differing results were obéal in
the own research, where the higher grain yield varage
by 4.2% was obtained on the weaker soil (IVb).
Extension of plant vegetation, expressed in tlceeise
of grain moisture in harvest (Table 2) took place swil
class llla, after the use of rye straw with the itidd of
mineral nitrogen. The grain moisture increase lamntsta-
tistically proven, and compared to the control objewas
1.2%. However, on the weaker soil (IVb), the inflae of

by Sulewska et al. [12]. Also, later studies comedicby

Sulewska et al. [13] show that after ploughing dawuall dose
of manure or straw with slurry it is possible tatadb an in-

crease in the number of productive ears by as nasch.8

units-nf. The use of rye straw with the addition of sluarnyd

the full manure dose on the weaker soil (IVb) #&sbto a sig-
nificant increase in the number of kernels in tbmear (Ta-
ble 3). However, on the better soil (Illa) the kEsgincrease in
the number of kernels in the ear was visible afterintroduc-
tion of rye straw with the addition of 40°*a’ of slurry and it
was 10.4% compared to the control.

Table 1. Plants number (pc$)rand plants losses (%) depending on the appligitiZation
Tab. 1. Liczba rdin (szt-m) oraz zanikéw rdlin (%) w zalenasci od zastosowanego nasemia

Plants number after emergencélants number before harvest Plants losses
Combination Sail class Soil class Soil class
Il a IV b Il a IV b Il a IV b

Control (NPK min.) 7.51 bc 7.64 a 7.63 a 7.53 a @F4 2.26b
Manure 30 t-ha 7.78 a 7.77 a 7.74a 7.57 a 16la 2.2Bb
Manure 15 t-hia 7.57 abc 7.73 a 7.62a 7.56 a 0.38b  269b
Straw + N min. 7.35¢C 7.67 a 7.60 a 751 a 0.36®41 ab
Straw + slurry 7.76 ab 7.78 a 7.90 a 7.36 a 1.67648 a
Mean 7.59 7.72 7.70 7.51 0.95 3.4p
p value 0.009 0.396, 0.438, 0.55Q, 0.048 | 0.003

* — statistically significant differencep €0.05), ** — statistically highly significant diffences ¢<0.01), ns — no statisti-
cally significant effect on tested trafix0.05), a, b, ¢ — homogeneous groups (NIR Fishiessp<0.05)

Source: own studyZrodio: badania wiasne

Table 2. Grain yield (dt-H3 and moisture (%) as well as maize ears capawity) (depending on the applied fertilization
Tab. 2. Plon (dt-h3 i wilgotnas¢ ziarna (%) oraz pojemisé kolb kukurydzy (chhw zalénasci od zastosowanego nasenia

Grain yield Grain moisture Ears capacity
Combination Soil class Soil class Soil class
Il a IVb Il a IVb Il a IV b
Control (NPK min.)| 64.4al 65.9¢ 26.1p 25Ha 11.8178.3c
Manure 30 t-ha 69.8a| 715ah 264bh 251ja 208.8a 190|8b
Manure 15 t-ha 66.8a| 68.6bg 26.3K 255ja 190.3]ab 186/6 b
Straw + N min. 66.6a 69.0b 273ja 253a 19B.5486.4b
Straw + slurry 67.7a 745a 266b 251a 197.94889a
Mean 67.1 69.9 26.5 25.3 195.1 188|2
p value 0.715. | 0.000" | 0.003" | 0.711,| 0.049 | 0.000

* — statistically significant differencep €0.05), ** — statistically highly significant diffences ¢<0.01), ns — no statisti-
cally significant effect on tested trafix0.05), a, b, ¢ — homogeneous groups (NIR Fishiessp<0.05)
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Source: own studyZrodio: badania wiasne
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Table 3. Yield components depending on the apiégdization
Tab. 3. Komponenty plonowania w zalesci od zastosowanego navemia

Ears number (pcs@n| Grains number in ear (pc$) TKW (g)
Combination Soil class Soil class Soil class
Illa IV b Il a IVb Il a IV b
Control (NPK min.) 6.95 a 6.45 a 427.7 a 443.8bc 7.2&| 313.14
Manure 30 t-ha 7.03 a 6.73 a 465.0 a 456.8 al] 295/5a 3244a
Manure 15 t-ha 6.87 a 6.12 a 452.6 a 438.5 hg 298/5a 3l17.1la
Straw + N min. 6.68 a 6.48 a 457.0 a 416.6 ¢ 383.2318.2 a|
Straw + slurry 7.06 a 6.58 a 472.4 & 474.1 a 380.2327.7 a
Mean 6.92 6.47 455.0 446.0 296)8 320/l a
p value 0.454,; | 0.814, 0.396, 0.000° 0.54%, | 0.062

* — statistically significant differencep €0.05), ** — statistically highly significant diffences |§<0.01), ns — no statistically significant
effect on tested traip¢0.05), a, b, ¢ — homogeneous groups (NIR Fishesisp<0.05)

The highest stability in years for the grain yield soil
class llla, was found after using the full dosenwdnure,
and the coefficient of variation (CV) was 36.1% lflea4).
In turn, the highest variability of this feature years (CV =
43.4%) was found after using half the manure doss
ploughing rye straw with the addition of 40°ha’ slurry.
Analysis of the correlation between maize graindyiand
yielding components showed that there are a nuwibsig-
nificant relationships between them (Table 4). Tedd of
grain was most strongly related to the number oidds in the
ear on all the tested objects. The strength ofréiegionship
depended on the type of fertilization used, andsthengest
relationship between the tested features occumebeocontrol
object (0.955*%). On the soil of class Vb, the Igievariability
was slightly lower than on soil class llla (Tabjels this loca-
tion the highest yield stability was characteridtic maize
plants, which were grown after plowing rye strawhvthe ad-

dition of 40 ni-ha' of manure. On this object the coefficient of

variation was the lowest and amounted to 26.3%th@mther
hand, the least stable yielding of maize in thes/eas found

Source: own studyZrodio: badania wiasne

on objects where half the manure dose was apptiddoaly
mineral fertilization (control). Obtained resulfsosvn research
do not confirm the research carried out by Sulevesia. [13]
on silage maize. The authors assessing the fertiialue of

a natural fertilizers on different types of soil indied that

greater yield stability in the years was obtainacdbetter soil
(Ia) than on weaker soil (IVb). In our own resgarthe
analysis of grain yield correlation with its compats showed
that on the control object where only mineral fedtion was
applied, there was a strong positive correlatiotw&en the
grain yield and the number of kernels in the ea@6@**).
However, on other objects where different variaritaatural
fertilizers and straw were used, the yield of majegn was
strongly correlated positively with the number afeper 1 i
and the number of grains in the ear. The strenigthese de-
pendencies varied and the correlation coefficiealsulated
ranged from 0.684* to 0.965**, respectively.

The application of diversified natural fertilizati in the
conducted own experiment regardless of the sadlsclaas
favorable to better nitrogen plant nutrition (Tab)e

Table 4. Correlation coefficients and statistidahm@cteristics of grain yield and yield componeatgpending on the applied

fertilization on class soil llla

Tab. 4. Wspétczynniki korelacji oraz charakteryssthtystyczne plonu ziarna i jego sktadowych verakici od zastoso-

wanego nawtenia na glebie klasy llla

Factor levels Specification 1 2 3 CVi% V_alues
min-max
Ears number (1) 1.00Q 10.6 6.0-8.3
.| Grains number in ear (20.781**| 1.000 15.3| 365.3-531}0
Control (NPK min.) 1\ (3) 0.424 | 0.202| 1.00p13.3 | 198.9 — 318.8
Grain yield 0.843*4 0.955** | 0.284| 40.7 | 39.6 — 106.2
Ears number (1) 1.00Q 114 51-7.7
Manure 30 t.14 Grains number in ear (2) 0.431 1.000 8.9| 394.0-527.0
TKW (3) 0.640* | 0.242| 1.000 15.5 | 202.8 — 341.5
Grain yield 0.443| 0.792*}0.081] 36.1 | 43.1 —103.4
Ears number (1) 1.00Q 116 53-8.1
1 | Grains number in ear (2) 0.570 1.000 14,9 303.0-525.0
Manure 15 tha | £y oy 0.296 | 0.752*41.000| 13.2 | 215.7 — 339.p
Grain yield 0.694*| 0.747*10.374| 435 | 33.9-101.1
Ears number (1) 1.00Q 10.9 5.3-8.0
Straw + N min Grains number in ear (2)0.593* | 1.000 10.6| 380.0-562.0
" TKW (3) 0.738**| 0.342 | 1.00Q 13.7 | 206.7 — 338.4
Grain yield 0.706*| 0.5974 0.27841.2 | 32.6 —102.3
Ears number (1) 1.00Q 9.( 6.2-8.1
Straw + slurry Grains number in ear (2)0.584* | 1.000 11.2| 400.6 —532.8
TKW (3) 0.373 | -0.122 1.00010.6 | 237.5—-333.F
Grain yield 0.696*| 0.905*1 0.046| 43.3 | 32.7 —100.4

*statistically significant differenceq( 0.05); **statistically highly significant differeces p < 0.01)
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Table 5. Correlation coefficients and statistidadm@cteristics of grain yield and yield componeatgpending on the applied

fertilization on class soil IVb

Tab. 5. Wspoitczynniki korelacji oraz charakteryssthtystyczne plonu ziarna i jego skltadowych vezrakci od zastoso-

wanego nawtenia na glebie klasy Vb

Factor levels Specification 1 2 3 CV % \(alues
min-max
Ears number (1) 1.000 37.1 0.3-9.0
Control (NPK min.) Grains number in ear (2) 0.571 1.000 17.77 320.8-538.6
I TKW (3) -0.257| -0.024 1.00(¢ 49 280.3-33B.5
Grain yield 0.564| 0.966*1 0.059| 35.5| 35.2-93.1
Ears number (1) 1.00(0 30.7 15-8.9
1 | Grains number in ear (2) 0.508 1.000 16.0 354.1-569.8
Manure 30 tha | Ly oy -0.356| -0.338 1.000 3.4 299.4-338.1
Grain yield 0.708* 0.923** | - 0.300| 33.9 | 36.3-97.1
Ears number (1) 1.00(0 429 0.4-838
Manure 15 t- 4 Grains number in ear (20.764** | 1.000 21.9| 294.9 -588l4
TKW (3) 0.029 | 0.082| 1.004 3.3 300.3-33p.2
Grain yield 0.833* 0.941*| 0.019| 35.7| 30.9-94.G
Ears number (1) 1.00(0 343 1.3-8.7
Straw + N min Grains number in ear (20.757**| 1.000 22.8| 275.6 -511[0
" | TKW (3) -0.095| -0.230 1.00(¢ 3.8 2925-334.6
Grain yield 0.740** 0.965** | - 0.270] 34.9 | 31.7-95.0
Ears number (1) 1.000 327 1.0-9.2
Straw + slurry Grains number in ear (20.742**| 1.000 17.6| 325.1-597/0
TKW (3) -0.330| -0.58771 1.000 | 4.1 | 309.0-344|5
Grain yield 0.684*| 0.928*1-0.513| 26.3 | 46.9—99.3

*statistically significant differencep 0.05); **statistically highly significant differeces p < 0.01)

Source: own studyZrodio: badania wiasne

Table 6. Biometric traits of maize plants dependinghe applied fertilization
Tab. 6. Cechy biometryczneslia kukurydzy w zalmaosci od zastosowanego navemia

Plant height (cm)| Height of ear establishing (dm) re€hness index (SPAD)
Combination Soil class Soil class Soil class

Illa IV b Ia IV b I'a IV b
Control (NPK min.)| 263.74 201.4Rhc 95.4 a 86.3 b 6.4® 636.4 b
Manure 30 t-ha 236.8a| 203.8b 94.3 a 89.5 ab 551.6|a 666.6|ab
Manure 15 t-ha 237.7al 196.0c 97.1a 86.0 b 535.8|a 663.8 jab
Straw + N min. 2375a 2114a 99.7 a 93.1a 584.1 687.8a
Straw + slurry 235.7a 206.2 gb 949 a 86.9b 583.7 682.3a
Mean 262.3 203.8 96.3 88.3 540.4 667.4
p value 0.442,, | 0.000 0.298, 0.000" 0.000" 0.001"

* — statistically significant differencep €0.05), ** — statistically highly significant diffences §<0.01), ns — no statisti-
cally significant effect on tested trap0.05), a, b, ¢ — homogeneous groups (NIR Fishiessp<0.05)

This was particularly evident in the better soilg), where
on the control object where only mineral fertilipat was
applied, the nitrogen nutritional status of maitanps was
significantly worse. In both locations, ploughing rye
straw with the addition of mineral N or 4G*a’ of slurry
led to a significant increase in the value of tRABD units
in comparison to the control. On average, for thagects,
this increase amounted to 76.6 SPAD units. Als@wating
to Sulewska et al. [12] the use of fertilizer ire thatural
cultivation of maize for grain favored better greess of
plants. These studies indicate that the best efatthe ob-
tained after using the full dose of manure. On ditieer
hand, the positive effect of using slurry on theegmess
status of maize plants depended on the type of cwil
which it was grown. In turn, later studies conddctey
Sulewska et al. [13] concerning the cultivationnudize si-
lage inform about the relationship between the titedd the
SPAD index and the type of soil on which the maizes
cultivated. These authors showed higher valuehefl¢af
greenness index on the weaker soil (Cl. IVb). Simikla-
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Source: own studyZr6dio: badania wiasne

tionships were also found in our own research. fidight
of plants and the height of setting corn ears wai#d in
monoculture on soil class llla were not signifidgnmhodi-

fied by the type of natural fertilization appliedaple 6).
However, on weaker soil (IVb) plowing of rye stravith

the addition of N mineral or 40 Hna’ of slurry, led to a
significant increase in plant height compared ® d¢bntrol
object. In turn, the plowing of rye straw with thddition of
mineral N or the use of a full dose of manure fadothe
setting of ears at a higher height and the obtautédr-

ences were statistically proven.

4. Conclusions

1. The use of natural fertilizers and straw in ¢h#ivation

of maize for grain limited the negative effectstefcultiva-
tion in monoculture. The use of a full dose of manan
class llla soil and plowing of rye straw with thed#ion of
40 nr-ha' of slurry on soil class IVb resulted in a grain
yield increase of 8.4% and 13%, respectively.
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2. The plowing of rye straw with the addition ofrneral

or 40 ni-ha' of slurry, regardless of the soil class, led to a
better greenness of maize plants, expressed irs wfit

SPAD as compared to the control object.

3. The influence of the tested natural fertilizarsl straw
on individual yield components was different. Refiess
of the soil class, the fertilizers that most stigregimulated
ear formation included manure used at full dosecdn-
trast, plowing of rye straw with the addition of #f-ha’ of
manure or mineral nitrogen promoted the productibra
larger number of grains in an ear with a higherglveper
thousand.
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