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EFFECT OF ORGANIC AND MINERAL FERTILIZATION
AND SOIL FERTILIZER ON THE WEED INFESTATION
OF POTATO PLANTATION*

Dorota Wichrowska, Dariusz Jaskulski
University of Technology and Life Sciences in Bydgoszcz

Abstract. The number of weed species occurring in agricultural crops in Poland ranges
from 300 to 400, and in potato cultivation this number ranges from 29 to 55 species.
Potato is a plant which is heavily grown over with weeds, since it is cultivated in wide
row spaces and is characterized by slow initial growth. The aim of the 3-year study was to
estimate the effect of cultivation practices such as limited mineral fertilization, the use of
farmyard and straw, catch crop cultivation, as well as the use of a soil fertilizer on the
occurrence of weeds in a potato plantation. It was shown that the numbers of weeds
determined in three growing seasons before row closure stayed at low level (2-9 plants per
m?), and before tuber harvest it was only slightly higher. Among dicotyledonous weed
species, the most frequently occurred: white goose-foot (Chenopodium album L.), field
violet (Viola arvensis Murr.), smallflower galinsoga (Galinsogaparviflora Cav.) and
shepherd’s purse (Capsella bursa-pastoris L Med.), and of monocotiledonous — barnyard
grass (Echinochloa crus galli L.) and quack grass (Elymusrepens L.). The lowest weed
infestation, particularly with dicotyledonous species, was recorded after the application of
straw as organic fertilizer. Smallest number of dicotyledonous weeds occurred when the
standard rate of mineral fertilizers was reduced by 50%. Whereas the use of the soil
fertilizer UGmax caused increase in the numbers of monocotyledonous weeds before
potato row closure and of both monocotyledonous and dicotyledonous before tuber
harvest. The smallest weed infestation occurred when straw fertilization was used,
mineral fertilization was reduced by 50% and the soil fertilizer was not applied.
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INTRODUCTION

Regulating of potato weed infestation isan important and difficult crop protection
measure, especially in ecological and integrated production. Weeds, particularly at the
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initial development stages of potato (the first 40-60 days) are very competitive and
cause an increase in yield [Wichrowska 2008a]. Secondary weed infestation in
turnhinderstuber harvest and worsens their quality [Zarzecka 2000, Zarzecka and
Gasiorowska 2002, Zarzecka and Gugata 2004, Dobrzanski 2009, Wichrowska 2008a].

The lack of possibilities for chemical reduction of weed infestation constitutes for
many farmers the main obstacle preventing them from conversion from conventional
farming into organic [Beveridgeand Naylor 1999]. The number and species
compositions of weeds depend, among other things, on weed infestation sources and
soil microbiological activity. A source of diaspores might be: farmyard manure, straw,
post-harvest residues, catch crop biomass. At the same time organic matter can limit the
weed infestation of a plantation through increasing soil microorganisms activity, and
catch crop cultivation through their competitive action [Kraska and Patys 2002,
Gawronska-Kulesza et al. 2005, Rozyto and Patys 2007, Ptaza ef al. 2008]. There are no
studies concerning the effect of the soil fertilizer on the weed infestation of potato
plantations. Soil fertilizer UGmax is a microbiological preparation composed of
yeasts, lactic acid bacteria, photosynthetic bacteria, Azofobacter, Pseudomonas and
Actinobacteria, and: potassium (3500 mg~dm’3), nitrogen (1200 mg-dm’3), sulphur (1000
mg-dm™), phosphorus (500 mg-dm’3), sodium (200 mg-dm™), magnesium (100 mg~dm’3),
zinc (20 mg-dm™) and manganese (0.3 mg-dm™) [Trawczynski 2007].The use of the
soil fertilizer UGmax aims at improving physicochemical soil properties. It accelerates
decomposition of post-harvest residues and organic fertilizers, start nutrients from
minerals or insoluble compounds and improves water relations [Dtugosz et al. 2010]. In
this way, the utilization of elements from mineral fertilizers by plants is increasing,
which in turn allows decreasing their rates and consequently, affects a reduction in
emission of harmful substances to surface waters. Its positive effect on the increase in
potato tuber yield is known as well [Frackowiak-Pawlak 2008, Zarzecka et al. 2011,
Wichrowska et al. 2012]. The research hypothesis assumes that through reduction of
mineral fertilization, the use of different forms of organic fertilization and the soil
fertilizer, it is possible to affect not only the growth of a field crop but also
differentiation of weed occurrence in stand.

The aim of this study was to estimate the effect of cultivation practices, such as:
limited mineral fertilization, the use of farmyard manure and straw, catch crop
cultivation, as well as the application of the soil fertilizer on weed growing in the potato
plantation.

MATERIAL AND METHODS

The field experiments were conducted in 2009-2011 in Mochetek at the Research
Station of the University of Technology and Life Sciences in Bydgoszcz. They were
located in lessive soil, formed of boulder clay classified as the good rye complex, of
quality class IVb. The three-factorial experiment was established in the randomized
complete block design with three replications. The first factor (A) was the kind of
organic matter introduced into soil: cattle farmyard manure, wheat and barley straw,
biomass of a stubble catch crop — pea, lack of biomass as the control treatment. The
second factor (B) was mineral fertilization (100% and 50% of NPK rate resulting from
potato fertilization needs). The third factor (C) was the application of the soil fertilizer
UGmax and its lack. The previous crop of potato was cereals, depending on the year of
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the study, winter wheat or spring barley. The soil fertilizer was used in three rates: in
autumn before winter ploughing in an amount of 0.6 I‘ha”’, in spring before planting
tubers in the course of tillage in a dose of 0.3 dm™ha" and on leaves at a height of
potato plants of 15-20 cm in an amount of 0.3 dm’-ha”'. Mineral fertilizers were applied
in spring before potato planting, in rates taking into consideration the soil abundance
and plant nutritional needs, and in accordance with the levels of factor B. The full rate
of NPK amounted to: 100 kg N-ha", 43.7 kg P-ha', 124.5 kg K-ha™'. The following
fertilizers were applied: ammonium nitrate (34%), triple superphosphate (46%),
potassium sulphate (50%). In treatments with stubble catch crop after harvest of the
previous crop, field pea was sown (40 kg-ha™), which was ploughed in autumn. Straw in
the amount of Mg-ha'1 was introduced into soil after the harvest of the previous crop
plant and covered with skimming. Before winter, deep ploughing on 25 cm was made in
all treatments after previous spread of farmyard manure at a rate of 30 Mgha
according to the experimental scheme. The other cultivation practices were performed
according to the cultivation requirements of potato. Crop protection against diseases and
pests was made according to the optimal cultivation standards and recommendations of
the Institute for Plant Protection, as well as the needs for control depending on the
course of the weather conditions. Mechanical cultivation involved harrowing and
ridging. Afalon 5S0WP 2dm’-ha” was applied against weeds. The number and floristic
composition of weeds in the potato plantation (in spite of herbicide application) were
determined in two Times: before potato row closure and immediately before tuber
harvest in three randomly selected areas of each plots determined with a frame of 160
x 31.25 c¢m (0.5 m?). The number of dominant species were listed according the
5-degree scale [Walczak er al. 2002], where: 1 — denotes a slight number (1 plant per m®),
2 — small number (2-9 plants per m’), 3 — moderate number (10-30 plants per m?),
4 — large number (31-50 plants per m®), 5 — very large number (>50 plants per m®). The
effect of experimental factors on the real total number of both dicotyledonous and
monocotyledonous weeds was verified statistically. Analysis of variance was performed
according to the model appropriate for the three-factorial experiment. Significance of
differences was assessed with Tukey’s test at P = 0.05. Calculations were made using
program Statistica 8.0.

RESULTS AND DISCUSSION

As a result of the application of herbicide Afalon 50 WP, the average number of
weeds in the potato plantation before row closure stayed at a low level (2-9 plants per
m®), an before tuber harvest it was only slightly higher. According to many Polish
[Dobrzanski 1999, Szwejkowska and Szwejkowski 2004,Woznica 2008] and foreign
studies [Bridges 1995] weeds are divided into classes of monocotyledonous (Liliopsida,
former name Monocotyledones) and dicotyledonous (Magnoliopsida Dicotyledones).
During the experiment, dicotyledonous weeds predominated in the potato plantation,
both before row closure — on average about 75% of the number of weeds, and before
potato tuber harvest — about 76%. Among dicotyledonous weed species, the most
frequently occurring before row closure and potato harvest were: white goose-foot
(Chenopodium album L.), field violet (Viola arvensis Murr.), smallflower galinsoga
(Galinsogaparviflora Cav.) and shepherd’s purse (Capsella bursa-pastoris L Med.)
(Tables 1, 2).

Agricultura 13(1) 2014



D. Wichrowska, D. Jaskulski

I0ZI[1)19] [10S JO SN oY) UM

— 030M0q9][S BZORIUZAZN WAIUBMOSOISEZ Z — ()7 “I9ZI[1}I3] [I0S JO 9sh AU} INOY}IM — 030M0qI[S BZORIUZAZN BIUBMOSO)S Zoq — g :S[QAQ] J0JOR] — D) J0JoR] — e)Iuukzo Awoirzod — O J1uukzo
UOLBZI[1)19] [eIOUIW JO d)el

1IN} — oSauyeIouIW BIUSZOMEU eYMEp Bupd — (0] ‘UOIIBZI[T)IO) [BISUIW JO d)l J]ey — OSAUBIdUI BIUSZOMEU IYMEP BMOJod — ()G :S[9AQ] 10J0B) — d 10)0B) — BYIUUAZD Awo1zod — g YIUuAzo
aInuew preAuLey — JIUI0qo — gO ‘mens — ewoys — }S ‘(ead) doo yoyeo

a1qqnis — (Y0013) Amosysturaros uoidAzpdrur — A ‘(10pew orueSio noym) jonuod — (fduzorueSIio 1Isjew Zoq) B[ONUOY — O (S[OAJ] 1030B] — Y 10398] — ey1uukzd Aworzod — y Y1uukzd
’ ISJUBLIBA [RIUSWILIDAXH — BIUSZOPRIMSOP AJUBLIBAN

"] PnuuD DOg SSeIIAN|q [eNUUE — T DRUUD DOJ BUZIOL BUI[YIIM — NVVOd ‘1 Suada.r snud]sg sseid yonod — 1 suada.as nudjg Amiosepm zidd

— AT “T 17108 sn.id vopyoouryd7sseIs pieAureq — T 17703 snid vopydou1ydy euuonsoupal edrmsemyd — DOHDT “GOM 2]PUIILJO wWnoDXD.19] UOT[dPUEP UOWWOD — ‘QOAN 2]PUIILJO
WNODXDAJ DISILNQ] NOzSIUW — JOYHL T PLOpul PLIDIYINGY POIMABW SSA[IUIS — ] DALOPUL DIDIINJY BUUOMZIQ BUNIRW — NITNIN 1 Suada4 sninounuvy 100§smo1d Jurdoaro —
" suaSa. snpnounuvy KAmoZ0§zol onysel — TUNVY T SHUDINA DIS1ud)L)y POOMULIOM UOWWOD — T SLIDIIna pistualy eyjodsod eoljAq — NALYV 1 SIsuaa.p Stuayjuy paamAewt poyy
— 1 stsuaaap stuayiup Aujod uerunt — YV INV “POIN 1 storsvd-vsing vjjasdp)y asind s pioydoys — "pajN T sui01spd-vs.ang vjjasdp) Arjodsod yuzsey — Jqdv) <1 asuaa.v 1dsojy |
ssa1oAuuad pioy — T asuaaup 1dsvjyy sujod 10qo) — YV THL ¢ S17najoauod wunuo3Ajog sseidiou] yoe[q — I snjnajoauod wnuodfjog Amofomod 1sap1 — O TOd 1 PLopul vLImIRINN
PpoomAeW SSAUIIS — T DLOPUI DLIDIINFY BUUOMZIQ BUNIEW — NILVIN “LINJA SISU2AD DJo14 II[OIA P[Olf — LN Sisuaan vjoiq Aujod ojo1y — YVOIA “AeD viojfiaind p3osuiinn
edosur[es 1omop[ewss — ‘Ae) niopfiaand p3osulypn eMOIRIMIOUQOIP BIHOZ — VISVD T wngip wnipodouay?) 100J-0s003oym — T wngp wnipodouay?) epeiq esowoy — TVIHD

- - 01 - - - - - - €0 €0 01 07T €0 €2 Nz 00l €0
- - 01 - - - - - - - - 0T 07C €0 0z nd 00l €0
- €0 01 - €0 - €0 - 90 - €0 90 91 01 0T Nz oS €0
- - 01 - - - - - €0 - €0 90 €1 €0 0T ng oS €O
- - €1 - - - - - - 90 90 9T 0C 01 €1 Nz 001 IS
- - 01 - - - - - - €0 €0 €1 0 00 0T nd 00l IS
- €0 01 €0 €0 €0 - 90 €0 - - 0T €T 90 0T Nz 0S IS
- 00 90 €0 €0 ~ €0 €0 €0 - - 0T 07 90 01T ng 05 IS
- €0 01 - = - - = - €0 €0 07T 07 €0 0T Nz 001 SW
- €0 91 - - - - - - - €0 07T 07T €0 0T ng 001 SW
~ €1 91 ~ - ~ ~ - ~ - ~ - - - 0T Nz 05 SW
~ 01 01 ~ - ~ ~ - ~ - ~ - - - 0T  ng 05 SW
- - 91 - - - - €0 - - - 0T 9T 90 €1 Nz o001 O
- €0 €1 - - - - - - - 9T €1 €0 0T ng 001 O
€0 - 91 - - - - - - - €1 0 01 0T nz oS O
- - €1 - - - - - - - 01 9T 01 01 nd o5 O
NVVOd dAdTd  DOHOHd JOWAL NITOAN TaNVd NALMV WAVINV NILVAN dVIHL 00704 dddvO  dVOIA VdSVD IvaHd D d Vv
ouuoISIoupaf A1ye1qo 1 nruukz)y
auueISINM( — SNOUOPI[K)0d1(T
mSOﬂOUOTAuOQOQOE sjuauean pue sIojoeq

bznp 0zpieq 9souUqaZII] — G ‘buZOBUZIIU JSOUQIZOI] BZORUZO — | :91Zp3 ‘fomorudo)s -¢

Meys M ([102-6007 8] Z OIUPaIS) BIUIZOPRIMSOP MOMNIUUAZO PO 10SOUZI[BZ M MOPIZI WRIdIeMZ Pazid mo)semyd moxunjed [oAdkMmurwop 9souqazor] ‘| e[oqel
s1oquunu 931e] AI9A — G ‘SIOqUINU

[[eWS S9J0UDP — | :9IOUM ‘O[edS 92139p-G Ul (][(Z-600T WOL UBdW) S10398] [BuowLodxd uo Surpuadop oInso[d Mol 210Joq $a103ds paom jueuIIOp JO sIOqUINN [ 9[qBL

Acta Sci. Pol.



65

Effect of organic...

I o1qe], ur suorjeue[dxoe 10y30 — | £joqe; pod erusruselqo oye}sozod

"] pruuD DOg SSeIZAN|q [eNUUE — T DRUUD DOJ BUZIOI BUI[YIIM — NVVOd ‘1 suada.r snudjgs seid yonod — 1 suadaa snudjg Amiosepm zidd
— AT 1 43 sn.o vojyodouydy ssei prekureq — T v snd pojydourydy euuonsoupal eormsemyo — ODJHOH QO 2JPUIDLJO WNIPXD.12] UOI[OPUEDP UOWIWOD — ‘GO 2]PUIILJO
wWnovXD3 ] DISIENA] NOzSIuW — JOYAL T pLopul DLIDIYINH PIIMABW SSIIUIIS — ] DAOPUI DLIVIYINJY BUUOMZIQ eunIew — N[ TNIN 1 SuaSa. snnounuvy 100jmo1o Jurdooro —
" suaSa. snpnounuvy KAmoZ0§zol onysel — PUNVY T SHUDSNA DIS1ud)Ly POOMULIOM UOWWOD — T SLIDIIna pistualy eyjodsod eorjAq — NALYV 1 SIsuaa.p stuayjuy paamAewt poyy
— 1 sisuaaap stuayju Aujod uerunt — YV INV “POIN 1 storsvd-vsing vjjasdv)y asind s proydoys — "pajN T sui01spd-vs.ang vjjasdp)y Arjodsod yuzse) — Jqdv) <1 asuaav 1dsojy |
ssa10Auuad pioy — T asuaaup 1dsvjyJ sujod 1§0qo) — YV THL 1 S1najoauod wnuo3Ajog sseidiou] yoe[q — I snjnajoauod wnuodqjog Amofomod 1sap1 — O TOd 1 PLopul vLIIRINN
PpoomAeW SSAUIIS — T DLOPUI DLIDIINFY BUUOMZIQ BUNIBW — NILVIN NN SISUaAD DJO14 II[OIA P[OY — LN Sisuaain vjoiq Aujod ojo1y — YVOIA “AeD viojfinivd p3osuiinn
e3osurfeS Iomofj[fews — ‘AeD) niopfiaand p3osulpH eMOIRIMNOUQOIP BINOZ — VISVD T wingyn wnipodoudy?) 100J-95003 oyym — T wngyp wnipodouady?) epeiq esowoy — TyHHD

- - 0c - - - - - €l €0 €0 01 €C 0¢ €¢ nz 001 9O
- - 0¢C - - - - - 01 - - 01 €C 9T 0¢ ndg ool 9o
€0 90 0¢ €0 €0 €0 90 90 01 €0 €l 91 91 €l €l nz o0os 4o
€0 - 0¢C - 90 90 - - €0 - 90 90 91 €l 01 nda o0s 4O
- - €C - - 01 - - 01 01 - 91 0¢C €C €C nz 001 1S
- - 0¢ - - 01 - - 01 01 - €l 0¢ 0¢C 0¢ ndg o0l IS
90 90 €1 90 90 01 01 01 01 90 €0 0cC 9 01 0c nz os 1S
- - 01 90 €0 - €0 €0 €0 €0 €0 01 0¢ 01 0¢ nga o0s IS
- 90 0¢C - 01 - 00 - €l 01 €0 0¢C 0¢C 9T 0¢C nz 00l SN
- 90 0¢ - 01 - 01 - 01 - - 0c 0c 0¢C 0¢ nd o0l S
€0 91 0¢C €0 €0 €0 90 90 €0 90 €0 90 01 01 €l nz o0os S
- 01 91 - - - - - - €0 €0 - - 90 €l ng oS S
€0 €0 91 - - - - €0 01 01 01 0c 91 0¢C €C nz 001 O
- €0 91 - - - - - 01 01 01 91 91 91 0¢C ndg oor O
90 90 91 - €0 €0 90 €0 €0 90 90 €l €C 91 91 nz os oA
- - 01 - - - - - €0 €0 €0 €l 0c 91 €l nd o0os oA
NVVOd HAYTd DOHOd JO¥HAL NITAN HINVI NALIV IVINV NILVIN dVIHL OJ10d dddvD dUVOIA VISVD TVHHD O q A
1039€,] NIUUAZ))

BIUSZOPRIMSOP

w:MMMMMMMM%MM W QUULIASINM(] — SNOUOPI[AI0IIT Kuerep
SJUBLIBA
[eruowLdxy

bznp ozpieq 950uqazol] — ¢ ‘buzoRUZIIU JSOUQIZII] BZORUZO — | ‘fomorudoss-g

11e3s M ([ 10Z-600¢ ¥e] Z OIUP2I$) BIUSZOPRIMSOP MONIUUAZD PO [9$0UZI[BZ M M[N] WAI0IqZ pazid moisemyd moxunies yokokmurop 9souqazory g B[oqe],
sIoquinu 931e[ AIoA — ¢ ‘SI9qUINU [[BLUS SyJew — |

‘o1eos 92139p-¢ ur ([10Z-600C WO Uedw) s1030e} [ejuowniadxd uo Jurpuodop ‘IsoArey Joqn) 210Joq sA10ads poom jueurwop Jo soqunN ‘g d[qel

Agricultura 13)1) 2014



66 D. Wichrowska, D. Jaskulski

These are typical taxons occurring in potato cultivation [Rymaszewski et al. 1996,
Urbanowicz 2004, Wichrowska 2008b]. Monocotyledonous weed species were
represented most frequently by barnyard grass (Echinochloa crus galli L.) and couch
grass (Elymusrepens L.), whose numbers in the analysed years amounted to less than
9 plants per m”. Both before row closure and harvest, dominant weed species occurred
most frequently in treatments fertilized with farmyard manure.

The lowest primary weed infestation was observed in treatments fertilized with
straw and a rate of mineral fertilizers reduced by half. Secondary weed infestation with
those species was the lowest in treatments where straw and 50% of mineral fertilization
rate was used and UGmax was not applied.

The use of organic matter significantly differentiated the weed infestation level —
expressed with the total number of weeds before potato row closure. The least
dicotyledonous weeds occurred after the application of straw and the most in the
treatment fertilized with farmyard manure (Table 3). Also reduction of mineral
fertilization by half limited the number of dicotyledonous weeds (Table 3). In this
treatment the number of dicotyledonous weeds was by about 30% smaller than that in
the treatment fertilized with the full rate of NPK. The application of soil fertilizer had
a significant effect on the occurrence of monocotyledonous weeds, resulting in an
increase in their number (Table 3).

Before potato tuber harvest, the total number of weeds, just as before row closure,
was significantly differentiated by organic fertilization. The least dicotyledonous weeds
occurred after the use of straw, and monocotyledonous, in treatments fertilized with
straw and farmyard manure (Table 4).

The number of dicotyledonous weeds before tuber harvest depended on the mineral
fertilization rate. At the full rate, the number of weeds was larger than at the rate
reduced by half (Table 4). Also the soil fertilizer had a significant effect on an increase
in secondary weed infestation with two-and monocotyledonous species (Table 4).

The lowest primary weed infestation was observed in the treatments fertilized with
straw and a rate of mineral fertilizers reduced by a half.

The presence of weeds in stands of cultivated crops is the cause of decrease and
worse quality of yield as well as increasing production costs. According to Dobrzanski
[2009], the amount of losses in yield depends on the species composition of weeds. The
greatest threat is species growing rank and occupying much space or rooting deeply,
e.g. white goose-foot, green amaranth, barnyard grassor jointed charlock, whereas: field
violet, henbit, common stork’s bill have a small effect on yields of cultivated crops.
Particularly large losses are caused by perennial weeds, especially couch grass.
Reduction in the yield of vegetables caused by couch grass may amount to 30-40%, and
of very sensitive plants (e.g. onion) even more. Higher weed infestation is usually
observed after the application of farmyard manure, similarly to the present study, it may
be caused not only by introduction weed seeds into soil, but also by improvement of
growth conditions and stimulating seeds to germinate by nitrates generating in the
process of farmyard manure decomposition. It was found that in the field where
farmyard manure was applied every year for 50 years weed infestation was about two
times higher than in the field where only mineral fertilizers were applied [Dobrzanski
20091].
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Table 3. Total number of weeds on potato plantation before row closure depending on the organic matter
used, mineral fertilization rate and soil fertilizer (mean from 2009-2011)

Tabela 3. Laczna liczba chwastow na plantacji ziemniaka przed zwarciem rzgdow w zalezno$ci od
stosowanej materii organicznej, dawki nawozenia mineralnego oraz uzyzniacza glebowego
(Srednio z lat 2009-2011)

Factor — Czynnik Mineral fertilization — Nawozenie mineralne (B)
useoforganic o o 100% of fertilization 50% of fertilization Mean — Srednia
matter fertilizer 100% nawozenia 50% nawozenia
stosowanie .
" stosowanie
mat'eru . uzyfniacza dicots monocots dicots monocots dicots monocots
organicznej (©) 2-liscienne  1-liscienne  2-liscienne  1-liScienne 2-liscienne 1-liScienne
(A)
Without
fertilizer
Control bez 5.3 1.9 7.0 1.8 6.2 1.9
Kontrola uzyzniacza
with fertilizer =5 2.0 5.0 23 5.4 22
Z uzyZniaczem
Mean — Srednia 5.5 2.0 6.0 2.1 5.8 2.0
without
Stubble fertilizer
catch crop bez 9.0 2.6 1.0 2.3 5.0 2.5
Migdzyplon  uzyzniacza
$cierniskowy with fertilizer
7 wiyniaczem 10.3 2.1 1.0 3.0 5.7 2.6
Mean — Srednia 9.7 2.4 1.0 2.7 5.3 2.5
without
fertilizer 33 1.4 33 12 33 1.3
Straw bez
Stoma uzyzniacza
with fertilizer 5 14 2.7 1.0 2.9 1.2
Z uzyZniaczem
Mean — Srednia 3.2 1.4 3.0 1.1 3.1 1.3
without
Farmyard LT 7.7 13 6.7 13 7.2 13
manure uzyzniacza
Obornik . o
with fertilizer
2 wiytniaczem 8.0 1.3 8.0 1.8 8.0 1.6
Mean — Srednia 7.9 1.3 7.4 1.6 7.6 1.4
without
Mean ferlizer 6.3 1.9 45 1.7 5.3 1.7
‘ . ez
Srednia L
uzyzniacza
with fertilizer ¢ g 1.8 42 2.0 5.5 2.0
Z uzyZzniaczem
Mean — Srednia 6.5 1.9 4.3 1.8 5.4 1.8

LSDy,s (Tukey’s test) — NIR o5 (test Tukeya)
dicotyledonous weeds — chwasty 2-liScienne

A 2.370 B 0.535 C ns —ni

B/A  1.070 A/B 2464 C/A 0.790

A/C 2413 C/B ns—ni B/C ns—ni
monocotyledonous weeds — chwasty 1-liscienne

A ns —ni B ns —ni C 0.187

B/A ns—ni A/B ns—ni C/A ns—ni

A/C ns—ni C/B_ 0.265 B/C  0.385

ns — ni — non-significant differences — roznice nieistotne
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Table 4. Total number of weeds on potato plantation before tuber harvest depending on the organic matter
applied, mineral fertilization rate and soil fertilizer (mean from 2009-2001)

Tabela 4. Laczna liczba chwastow na plantacji ziemniaka przed zbiorem bulw w zaleznosci od stosowanej
materii organicznej, dawki nawozenia mineralnego oraz uzyzniacza glebowego ($rednio z lat 2009-

-2011)
Factor — Czynnik Mineral fertilization — Nawozenie mineralne (B)
use of organic . 100% of fertilization 50% of fertilization Mean —Srednia
use of soil o o
matter o 100% nawozenia 50% nawozenia
. fertilizer
stosowanie stosowanie
materii L 2-liscienne  1-liScienne 2-liscienne 1-liscienne 2-liscienne 1-liscienne
. . uzyzniacza . . .
organicznej ©) dicots monocots dicots monocots dicots monocots
(A)
without
fertilizer
Control bez 7.4 2.0 5.9 2.6 6.7 2.3
Kontrola uzyzniacza
with fertilizer -, 1.9 7.7 1.4 7.5 1.7
Z uzyZniaczem
Mean — Srednia 7.3 2.0 6.8 2.0 7.1 2.0
without
Miedzyplon  fertilizer
scierniskowy bez 114 2.4 5.1 3.6 8.3 3.0
Stubble uzyzniacza
itercrop - with fertilizer ) ¢ 2.9 5.0 2.5 7.9 2.7
Z uzyZzniaczem
Mean — Srednia 11.1 2.7 3.1 3.1 7.1 2.9
without
fertilizer 5.6 1.4 48 0.9 52 1.2
Stoma bez
Straw uzyzniacza
with fertilizer 5 4 2.0 6.6 1.6 6.0 1.8
Z uzyZniaczem
Mean — Srednia 55 1.7 5.7 1.3 5.6 1.5
without
. fertilizer
Obornik bez 8.9 1.6 6.9 1.4 7.9 1.5
Farmyard N
uzyzniacza
MANUTE " with fertilizer
L 9.3 1.5 9.0 2.1 9.2 1.8
7 uzyZniaczem
Mean — Srednia 9.1 1.6 8.0 1.8 8.5 1.7
without
Mean  fortileer 8.3 1.9 5.7 2.1 7.0 2.0
‘. . ez
Srednia L
uzyzniacza
with fertilizer g 2.1 7.1 1.9 7.6 2.0
Z uzyZzniaczem
Mean — Srednia 8.3 2.0 6.4 2.0 7.3 2.0

LSDy, 5 (Tukey’s test) — NIRy s (test Tukeya)
dicotyledonous weeds — chwasty 2-liscienne

A 2370 B 0.535 C ns —ni

B/A  1.070 A/B 2464 C/A  0.790

A/C 2413 C/B ns—ni B/C ns—ni
monocotyledonous weeds — chwasty 1-liscienne

A ns —ni B ns —ni C 0.187

B/A ns—ni A/B ns—ni C/A ns—ni

A/C ns—ni C/B_ 0.265 B/C  0.385

ns — ni — non-significant differences — roznice nieistotne
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CONCLUSIONS

1. The lowest weed infestation, particularly with dicotyledonous species, was
observed when straw was used as organic matter.

2. The number of dicotyledonous weeds was smaller after reducing mineral
fertilization rates by 50%.

3. The use of the soil fertilizer UGmax increased the numbers of monocotyledonous
weeds before potato row closure and mono- and dicotyledonous before tuber harvest.

4. The lowest weed infestation was noted after fertilization with straw, reduction
mineral fertilization by 50% and the soil fertilizer UGmax was not applied.
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WPLYW 'NA,WOZENIA ORGANICZNEGO I MINERALNEGO
ORAZ UZYZNIACZA GLEBOWEGO NA ZACHWASZCZENIE
PLANTACJI ZIEMNIAKA

Streszczenie. W Polsce liczba gatunkéw chwastow wystepujacych w uprawach rolni-
czych wynosi od 300 do 400, a w uprawie ziemniaka liczba ta waha si¢ w granicach od 29
do 55 gatunkéw. Ziemniak jest rosling, ktora silnie si¢ zachwaszcza, gdyz uprawiany jest
w szerokiej rozstawie rzgdow oraz charakteryzuje si¢ powolnym poczatkowym wzrostem.
Celem 3-letnich badan bylo okreslenie wptywu zabiegdw agrotechnicznych, takich jak
ograniczone nawozenie mineralne, stosowanie obornika i stomy, uprawa migdzyplonow,
a takze stosowanie uzyzniacza glebowego na wystgpowanie chwastow na plantacji
ziemniaka. Wykazano, ze liczebno$¢ chwastow oznaczanych w trzech sezonach
wegetacyjnych przed zwarciem rzedow ksztattowala si¢ na niskim poziomie (2-9 szt. na
m?), a przed zbiorem bulw byla tylko nieznacznie wyzsza. Wérod dwulisciennych
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gatunkow chwastow najliczniej wystgpowaly: komosa biata (Chenopodium album L.),
fiotek polny(Viola arvensis Murr.), z6ltlica drobnokwiatowa (Galinsoga parviflora Cav.)
i tasznik pospolity(Capsella bursa-pastorisL Med.), a jednoliciennych chwastnica
jednostronna (Echinochloa crus galli L.) i perz wihasciwy(Elymus repens L.). Naj-
mniejsze zachwaszczenie, zwlaszcza gatunkami dwuli$ciennymi, zanotowano po zastoso-
waniu stomy jako nawozu organicznego. Mniejsza liczba chwastow dwuliSciennych
wystgpowala wtedy, gdy standardowa dawke nawozéw mineralnych zmniejszono o 50%.
Stosowanie uzyzniacza glebowego UGmax spowodowato natomiast zwigkszenie liczby
chwastow jednolisciennych przed zwarciem rzedow ziemniaka oraz jedno- i dwu-
lisciennych przed zbiorem bulw. Najmniejsze zachwaszczenie wystepowato wowczas,
gdy stosowano nawozenie stoma, zmniejszono o 50% nawozenie mineralne i nie stoso-
wano uzyzniacza glebowego.

Stowa kluczowe: gatunki i liczebno$¢ chwastow, miedzyplon, obornik, stoma, UGmax
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