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Introduction .
national weed surveys

ing

three radical changes infand ownership in:Hungary in the -Twentieth:Century.

First radical change following the land reform after the World War |
the large estates were replaced by smatleasant farms

First National Weed Survey:
was carried out by Miklés Ujvarosi in arable crops,
in the vicinity of 80 villages
the weed flora of smallscale agricultural production
weed control was made mainly by hand
mainly in winter wheat, maize, rye, barley, oat, potato,
beet, sunflower, stubble

National Weed Surveys Period
First 1947-53
Second 1969-71
Third 1987-88
Fourth 1996-97
Fifth 2007-08

Q,i

Dr. Miklds Ujvarosi
(19131981)




Iniodue i national weed surveys

Second radical changecollective largescale farms were

organized between 19558 and these become predominant National Weed Surveys Period

r  SecondNational Weed Survey: First 1947-53

r large-scale farming systems, the growing of maize Second 1969-71

in a monoculture,increased use of fertilizers and Third 1987-88

changesin the crop rotation Fourth 1996-97

in the sixties: the selection and spread of herbicide Fifth 2007-08

tolerant weeds and herbicide resistant weed
biotypes

National weed knowledge coursg

r i Period

under Dr. Miklés Ujvarosi's guidance
Third National Weed Survey : First 1967-68
r large-scale farming systems Second 1968-69
r  herbicides had been in general use for two decadg Third 1975-76
Third radical change: after the change of political regime Fourth 1980-81
(20 years ago), small land ownership prevailed again under Dr. Karoly Horvéth's guidance
r  Fourth National Weed Survey : Fifth 1985-86
r at the beginning of th Sixth 1989-90
small-scale production units increased due to the Seventh 1993-94
privatization and compensation processes Eigth 1998-99
Large acreages of arable fields were not cultivatec Ninth 2002-03

(left fallow)

The fifth national weed surveys

Hungarian agriculture has undergone an immense transformation

Ownership of the fields has changed due to the privatization and
compensation

U the number of farmers working in smattale production
units and the proportion of the smatlale production areas
has increased
reductionof the areaunderchemicalweedcontrol
spreadf newinvasivealienweeds




The Fifth National Weed Survey
It was coordinated by the Central Agricultural Office, Directorate of Plant Protection, Soil
Conservation and Agri-environment in cooperation with Ministry of Agriculture and Rural
Development and Hungarian Weed Research Society
It was sponsored by the Interdepartmental Committedor the Common ragweedFree Hungary

52 herbologist took part in the work
Ckos Bal ogh, Dr . | mre B®res, D8vi d Bl ask:
Csontos, Istvan David, Adrienne Dellei, Csaba Doma, Béla Domak, Dr. Zita Dorner, Krisztini
Erdeélyi, Zoltan Fari, Sandor Gara, Dr. Maria Torma Gazdagnée,
Marta Biczo Godané, Lajos Gracza, Balazs Gyulai, Zsuzsanna Pathy Hoffmanné,
Dr. Laszl6 Hodi, Attila Hornyak, Dénes Horvath, Ferenc Jager, Balazs Kadaravek,
Andrea Guttyan Kadaravekné, Dr. Gabriella Kazinczi, Attila Kovacs, Dr. Eva Lehoczky,
Dr. Janos Madarasz, Ferenc Molnar, Dr. Erzsebet Iharosi Nadasyne, Margit Nagy,
Dr. Imre Németh, Sdndor Németh, Dr. Robert Novak, \Dr. Robert Pal, Zoltan Papp,
Péter Partosfalvi, Dr. Karoly Penksza, Dr. Attila Percze, Jozsef Perényi, Janos Péter,
Dr. Gyula Pinke, Laszl6 Szabd, Roland Szabo, Tamas Szojka,
Dr. Lajos SzRke, i Cd&m T-th, L8sz
Dr. Laszl6 Varga, Laszlo Vas and Laszlo Vasas

Materials and methods
r the weed flora was investigated with the same method and from
the second national weed survem the same202settlements

Settlements of the National Weed Surveys

100 kilométer

Made by GIS Laboratory, Central
Agricultural Office, Directorate of
Plant Protection, Soil Conservation
and Agrienvironment, 06. 03.2008.




Materials and methods Distribution of the surveyed places

according to soil types

r Miklds Ujvarosi elaborated the methods of national - Nu";ber
weed surveys oiitype ilages
r the settlements were selected out of the main soil  [FE TP 6
types (17 soil types and subypes) on the basis of the ElukEat KRS A e 27
genetic soil map of Hungary Pseudogley brown forest soil 6
L ; - R - f i 2
r in winter wheat (and in wheat stubble) and maize Sﬁiﬁfﬁiﬁ%bmw orest 50 93
r at all selected vicinities 1610 sample quadrates Chemozemtype brown forest soll 18
were indicated in winter wheat and maize, Chemozem-type sand 7
respectively Calcareous chernozem 20
r each of the ten quadrats was sited in a different T i
. X X owland salty in deeper horizons 3
field (where this was not possible; two quadrats could S
be placed in the same field) Chernozem-like meadow soil 18
r quadrats were excluded from weed control fﬁ(‘:i’n'(’)‘zifnepe’h"”m“s el .
r the surveys were carried out in early summer and  ryssmepwe. >
in late summer Meadow soil 18
r to reduce the effects of extreme weather conditions [l 11
the surveys were made for. two years FED SIesD g E e S
Haplic fluvisol 11

Materials and methods Values of the BalazdJjvarosi-scale
Values Cover %

method of
Hungarian see 750

5-6 75,00

national weed 556 62.50

5 50,00

- 4-5-5 43,75
SUurveys. s -
4-4-5 31,25

4 25,00

eyl DBalazsUjvarosk e e
quadrates method Do T

3 12,50
2-3-3 10,93
2-3 9,37
. F 2-2-3 7,81
e Only cover percentages are examine . %5

¢ Notintervals, but dominanemean Lz2 .

values are used 1-1-2 3.90
1 3,12

e 4 X 4 metres quadrates were used il 249

+-+-1 1:24
0,62
0,36
0,10

e Balazsmethod was improved




Results The change of total weed cover in maiz
in early summer

The values of total weed cover

01969-71
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0 1947-53 time of weed survey
0 1969-71
| 1987-88
@ 1996-97 The change of total weed cover of maizg
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Spectrum of life-forms according to Raunkiger in winter wheat in early summer

0 1947-53
0 1969-71
W 1987-88
@ 1996-97

—i B 2007-08
T = T T

Therophytes Geophytes Hemi- Hemi- Volunteer  Phanerophytes
cryptophytes  therophytes w eed and
Chamaephytes

Therophytes (Th): annual plants

Geophytes (G): winter buds below ground

Hemicryptophytes (H): winter buds above or just below ground

Phanerophytes (Ph): winter buds at least 50 cm above ground (trees, shrubs, lianes)
Chamaephytes (Ch): winter buds up to 50 cm above ground




Weed flora of winter wheat in early summer

Tripleurospermum inodoru
kept its first place

oY
25 0194753 ol
01969-71 Lt
1987-88 the cover of R\
B 1996-97 Ambrosia
W 2007-08 o . Drawn by
artemisiifolia Zeuranma Abonyi

Scentless Common { oS increased,
RS ragweed : thesecond weed

The changing of cover percent ofripleurospermum
inodorumand Ambrosia artemisiifoliain winter wheat

intensive spreading @éfpera spicaventi Jii§ |

its cover percent almost doubled in the 1 7
®1947-53 20 years. \"icl i
01969-71 XA /

W 1987-88
@ 1996-97 S e Drawn by Zsuzsanna Abol
W 2007-08 . .
the coverpercent ofGalium aparine
considerably reduceceffective weed
Sl el control technologies

. . - its average cover is very high
The changing of cover percent of\pera spicaventiand / . ) . .
Galium aparinein winter wheat it is the fifth most important weed speci

Loose silky-bent

The cover percent of
Papaver rhoeas

increased to a lesq

0 1947-53 extent, keeping
0 1969-71 its 8th place

Weed flora of winter wheat in early summer

B 1987-88
0 1996-97
B 2007-08

The dominance o¥iola
arvensisonsiderably
increased due to the

Field poppy ~ Field violet Iy moderate effectivity 3’.' g I
of herbicides A/
LY \

The changing of cover percent oPapaver rhoeasnd
Viola arvensisin winter wheat

01947-53
01969-71
W 1987-88 1
£1996-97 AR Convolvulus arvensisnd
2200708 E Elymus repenis very high [l )
. \ /
. _ - all three species belong td \} | f
Creeping Field Couch- ) t 5 v
thistle bindweed grass Ny et IS the ten mostmportant weeds \ ' /

Cover percent of [l S

Cirsium arvense

bor 2t

The changing of cover percent o€irsium arvense, Co
volvulus arvensisaand Elymus repensn winter wheat




The most important weeds of winter wheat in the order of dominance

in early summer (20072008)

. 1947-53 1969-71 1987-88 1996-97 | 2007-2008
Englscvzzzs of the Latin name of the weeds oD Cover oD Cover oD Cover oD Cover oD Cover
% % % % %

Scentless mayweed  |Tripleurospermum inodorurflL.) Schultz-Bip| 44. | 0,1081| 15.| 0,4203| 1. | 2,1760[ 1. | 2,7968| 1. | 2,0445
Common ragweed Ambrosia artemisiifolial. 20. | 0,3620] 9. | 0,6345| 4. | 0,9990| 4. | 1,6331] 2. | 1,944]
Loose silky-bent Apera spica-vent{L.) P. B. 37.| 0,1516| 22.| 0,2984| 6. | 0,9183| 7. | 0,9777| 3. | 1,8039
Creeping thistle Cirsium arvensg(L.) Scop. 2. 115150 3. | 1,1799| 10. | 0,6431| 2. | 1,8400( 4. | 1,5572
Cleavers Galium aparineL. 103.[ 0,0189| 29.] 0,1925 3. | 1,1418| 3. | 1,6961| 5. | 1,2094]
Field bindweed Convolvulus arvensig. 1. | 55539 2. | 1,7025| 2. | 1,1627| 6. | 1,0316| 6. [ 1,1798
Forking larkspur Consolida regalisS. F. Gray 9. | 0,8390| 13.| 0,5830| 22. | 0,2460| 14.| 0,3845| 7. | 1,0202
Field poppy Papaver rhoead.. 12.| 0,6838| 8. | 0,6606| 7. | 0,8511 8. [ 0,9236| 8. | 0,9598]
Couch-grass Elymus repengL.) Gould 22.| 0,3093] 12.| 0,5976| 18.| 0,2853| 13.| 0,4285| 9. | 0,6902]
\Wild buckwheat Fallopia convolvulus(L.) A. Léve 7. 11,1115 1. [ 1,7366] 11. | 0,5861| 10. | 0,6243| 10. [ 0,6557
Common chickweed |Stellaria media(L.) Vil. 63. | 0,0627| 16. | 0,4095| 9. | 0,6937| 11.| 0,5601| 11.| 0,563
Fat-hen Chenopodium alburh. 10. ]| 0,7692 5. | 1,0480[ 5. | 0,9291| 5. | 1,2400| 12.| 0,5580)
Field violet Viola arvensisMurr. 40. | 0,1214{ 18. | 0,3373| 15. [ 0,3266| 22. [ 0,2080| 13. | 0,5009
Shepherd's purse Capsella bursa-pastori¢L.) Medic. 56. | 0,0722| 42.| 0,1197| 14.| 0,3299| 19. | 0,2882| 14.| 0,3917]
Knotweed Polygonum aviculare.. 4. | 1,4344] 10.] 0,6323| 29.| 0,1756( 17.| 0,3250| 15. | 0,3599
Field chamomile Anthemis arvensis. 26. | 0,2158] 28. | 0,1954| 30. | 0,1496| 21. | 0,2123| 16. | 0,3110]
Ilvy-leaved speedwell  [Veronica hederifolial. 101.| 0,0194] 71.| 0,0453| 21.| 0,2487| 24.| 0,1770[ 17.| 0,306
Oriental larkspur Consolida orientalis(J. Gay) Schrédinger | 31. [ 0,1779| 38. | 0,1459| 28. | 0,1912| 15. | 0,3805| 18. | 0,2850
Volunteer sunflower Helianthus annuud.. 157.( 0,0059| 89.| 0,0290( 12.| 0,5400| 12. | 0,5251| 19.| 0,2696)
Cornflower Centaurea cyanus. 3. | 1,4890[ 6. | 0,8820[ 31. 0,1465| 26. | 0,1662| 20. | 0,2643

OD: order of dominance

Spectrum of life-forms according to Raunkiger inmaizein early summer

01964
01969-71
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bl r Therophytes (Th):
B 2007-08 annual plants
—_— Geophytes (G): winter
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Weed flora of maize

The three most important weeds in maize
3122371 fields: Echinochloa crusalli
B 1987-88 Ambrosia artemisiifoliand
B 1996-97 Chenopodium album
W 2007-08 -

Barnyard-grass Common ragweed

The changing of cover percent oEchinochloa crusgalli

and Ambrosia artemisiifoliain maize in early summer . .
Echinochloa crugyalli

was the first weed in

early summer,
0 1947-53
01969-71
m1987-88 Ambrosia artemisiifolia
B 1996-97 had the greatest value 0
W 2007-08 9 .
cover in maize at the
end of summer

Barnyard-grass Common ragweed

The changing of cover percent oEchinochloa crusgalli

and Ambrosia artemisiifoliain maize in late summer

National results - Weed flora of maize

01964

01969-71
B 1987-88
@1996-97
W 2007-08

Lambsquarters  Redroot pigweed

Cover percent of
The changing of cover percent o€henopodium albu Chenopodium album

and Amaranthus retroflexusin maize in early summer . .
COnS|derab|y InCI’eased, Drawn by Zsuzsanna Abon:

Amaranthus retroflexus
considerably decreased in
the last ten years

0 1947-53
0 1969-71
| 1987-88
0 1996-97
W 2007-08

0

Lambsquarters Redroot pigw eed

The changing of cover percent o€henopodium album
: . B Drawn by Zsuzsanna Abon

and Amaranthus retroflexusn maize in late summer




Weed flora of maize

01964
01969-71
W 1987-88
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| in the last 20 years

Velvetleaf Volunteer thei me.nSiVe
SUREIET spreading of

: Abutilon theophrasti
The changing of cover percent oAbutilon theophrastiand

Helianthus annuusin maize in early summer ) and
Helianthus annuus

could be observed

01947-53
01969-71
B 1987-88
@ 1996-97
W 2007-08

Velvetleaf Volunteer
sunflower

Helianthus annuusin maize in late summer

The changing of cover percent oAbutilon theophrastiand \ \& /
a Abonyi

Drawn by Zsuzsann:

Weed flora of maize

01964

01969-71
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Wid proso Hairy H 2007-08 the rapid splreadlng_ of
millet SRS more annual grasseés
Panicum miliaceum

The changing of cover percent oPanicum miliaceum

and Digitaria sanguinalisin maize in early summer

O 1947-53 Digitaria sanguinalis

01969-71
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0 1996-97
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Wild proso millet Hairy crabgrass
Drawn by Zsuzsanna Abonyi

; . o~ Setaria pumiland
The changing of cover percent oPanicum miliaceum

and Digitaria sanguinalisin maize in late summer Setaria viridiscould be observed.




Weed flora of maize

01964
0 1969-71
| 1987-88

0 1996-97
i W 2007-08
Yellow bristle  Green bristle
grass grass

The changing of cover percent oSetaria glaucaand S.
viridis in maize in early summer
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0 1969-71
| 1987-88

| el | |2 1996-97

W 2007-08

Yellow bristle  Green bristle
grass grass

The changing of cover percent oSetaria glaucaand S.
viridis in maize in late summer

the rapid spreading of more annual gragses
Panicum miliaceunDigitaria sanguinalis

Setaria pumila
and

Setaria viridis
could be observed.

Drawn by Zsuzsanna Abol

Weed flora of maize

01964
01969-71
B 1987-88

@ 1996-97

Creeping Field Couch-
thistle bindw eed grass

The changing of cover percent o€irsium arvense, Convel
vulus arvensignd Elymus repensn maize in early summer

0 1947-53
0 1969-71
| 1987-88

ji ﬁ @ 1996-97

Creeping  Field Couch- 200708
thiste  bindweed  grass

The changing of cover percent o€irsium arvense, Convel
vulus arvensignd Elymus repensn maize in late summer

the cover percent of
Elymus repens

Drawn by Zsuzsanna Abonyi

Cirsium arvense
increased,

Drawn by Zsuzsanna Abon Wh”e

the reduction
in cover percent of
Convolvulus arvensi
continued.

Drawn by Zsuzsanna Abonyi
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Weed flora of maize

01964
01969-71
B 1987-88
@ 1996-97
I: W 2007-08

common yellow nutsedge
milkweed

The changing of cover percent oAsclepias syriacand and

Cyperus esculentus maize in early summer

country,

01947-53
01969-71

W 1987-88

@ 1996-97

I: W 2007-08

common yellow nutsedge
milkweed

The changing of cover percent oAsclepias syriacand
Cyperus esculentuis maize in late summer

Cyperus esculentus

Asclepias syriaca
are spreading in the

!”f‘{ )‘;:I: S
Drawn b} Bdﬁann‘a

\

Abonyi

hardly controlledveeds

Drawn by Euzsanna Abonyi

The most important weeds of maize in the order of dominance

in late summer (20072008)

Engish neme of the Lat - ’ 194(7:-53 1962-71 198(7:-88 1998-97 2007(-:2008
atin name of the weeds over over over over over
weeds oD % oD % oD % oD % oD %

Common ragweed Ambrosia artemisiifolial. 18.| 0,4232| 6. | 1,1931| 4. | 4,1458| 1. | 7,7734| 1. | 8,7159
Barnyardgrass Echinochloa crus-galli(L.) P.B. 7. | 16774| 1. | 75037| 1. [ 85200 2. | 7,6739| 2. | 8,3534
Lambsquarters Chenopodium alburh. 3. | 2,2945| 4. | 3,1110| 3. | 5,2340| 4. | 4,5575| 3. | 6,769(
Yellow bristle grass Setaria pumila(Poir.) R. et Sch. 5.1 1,8024| 2. | 3,5293| 6. | 1,3930| 12.| 0,9431| 4. | 3,1539
Redroot pigweed Amaranthus retroflexus. 13.| 09795| 5. [ 2,9151] 2. | 58790 3. | 7,1573[ 5. | 2,7614
Creeping thistle Cirsium arvensg(L.) Scop. 2. | 24911| 7. | 1,1002| 10. | 0,7749| 8. | 1,7740| 6. | 1,9871
Common thorn-apple |Datura stramoniundi. 107] 0,0101 | 38. | 0,1221] 12.| 0,7519| 5. | 2,0903| 7. | 1,907d
\Wild proso millet Panicum miliaceuni 119, 0,0063|121.[ 0,0065| 15. | 0,5687( 10.| 1,1989| 8. | 1,8984
Slim amaranth Amaranthus chlorostachy@/ild. 62.| 0,0461| 10.| 0,7874| 7. | 1,1028| 7. | 1,8689| 9. | 1,8314
Field bindweed Convolvulus arvensig. 1. [ 10,2992 3. | 3,3405| 5. | 2,7250| 6. | 1,8748| 10.| 1,786(
Johnsongrass Sorghum halepengk.) Pers. 55. | 0,0425| 11.| 0,7736 9. | 1,5704| 11. | 1,4584
Curlytop knotweed Persicaria lapathifolia(L.) S.F. Gray 20.| 0,4038 | 15. | 0,5542| 8. | 0,9870| 13.| 0,9072[ 12. | 1,1142
Couch-grass Elymus repengL.) Gould 32.| 0,2506 | 17.| 0,4083| 18. [ 0,4837| 14. | 0,8681| 13. | 1,063
Flower-of-an-hour Hibiscus trionumL. 16.| 0,4930| 8. | 0,9908| 9. | 0,7848| 15. | 0,7465| 14.| 1,0583
Velvetleaf Abutilon theophrastMedic. 285.] 0,0001( 40. | 0,0904| 16. | 0,5970| 15. | 0,9679
\Volunteer sunflower  [Helianthus annuug.. 182.] 0,0016( 23. | 0,3090| 18. | 0,4532| 16. | 0,8331
Hairy crabgrass Digitaria sanguinalis(L.) Scop. 8. | 1,2137| 13.| 0,5632| 13. | 0,6985| 22. | 0,3772| 17.| 0,8184
Green bristle grass Setaria viridis(L.) P. B. 4. | 2,0222| 9. | 0,8381] 20. | 0,3964| 23. | 0,3658 18. | 0,8099
Common cocklebur Xanthium strumariunt.. 80.| 0,0207 | 69.| 0,0197| 16.| 0,5296( 11.| 1,0731| 19.| 0,6834
Bermuda grass Cynodon dacylor(LyPers. | 9. | 12024} 22.10.2687] 28.1 0.2226] 35. 0.1649 20.1 06520
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Phases oAmbrosia artemisiifoliadistribution in Hungary
(Priszter 1957, 1960, Béres Hunyadi 1991)

1922-1926 1927 -1945

= ] Common ragweed as an arable wed®22,
on the Southfransdanubian part of Hunga
Aiter the repartition of lands in 1945apid

distribution along the transport lines of
agricultural products
From 1947 to 19530n the 21st place
At t he end ofthebige
collectivization period and the forming of
large agricultural concernsturther

impulsion for the spreading

from 1969 to 1972 took the 8th in the
dominance order of weeds

1946-1959

The spreading ofAmbrosia artemisiifoliabased on the National Weed Surveys in Hunga

from 1987 to 1988 the 4th weed
At ~ he begi nnil ohgngesfof the bwaershifs @rd dfghe soil cultivation methaoasnoted its
distribution.
By the years of 1996871 becaméghe number one weed of Hungarincreasedover percent (4,7 %).
Average cover percent increased both in winter wheat and maize in the last ten years.
Common ragweed is the number one weed in wheat stubbles and in maize in late summer, while in
early summer and in winter wheat it is the second weed.

Based on the summarized results of weed flora of winter wheat and coaireon ragweers the most

important weed of arable lands in Hungary nowadays. lts cover percent increased upto 5,33 ¢

0 1947-53 (64)
0 1969-71
W 1987-88
m 1996-97
W 2007-08

T T T
winter wheat wheat maize in maize in late wheat-maize
stubble early summer in late
summer summer
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Ambrosia artemisiifolianfestation in

Hungary based on cover percentages i
1989 year

(Toth i Torok, 1990)

Ambrosia infestation of Hungary based onthe

results of the Fifth National Weed ‘Survey,_—
(2007-2008)

LS Olla Dased O e atliona
p eed e ga
Cover percent
< o Ve o
Wallels under0,19% D pution Of Co 0 agweed could b
.
\- 0,1-0,49% observed toward no 0 ested
° e 05099% o~
: E 1000w pla ould e Tound alBIB3a a
o abowe10% Bereg, Zala, Veszpre omogy, Ba
Made by GIS Laboratongentral
Agricuttural Office, Directorate of -,
Plant Protection, Soil Conservatio dlld badlad d CO <

and Agrienvironment, 05. 05. 2009,

The spreading ofAbutilon theophrastibased on the National Weed
Surveys in Hungary

Until the end of the sixtie#). theophrastiarely occurred on arable lands.
During the Second National Weed Survey, it was detected only in maize in late summer
in one settlement.
It became more widespread from the middle of the seventies.
On the basis of our weed surveys, the rapid spreAdtbieophrastcontinued in the last
20 years, and nowadays it is among the 20 most important weeds of maize

0 1947-53 (64)
01969-71
W 1987-88
0 1996-97
W 2007-08

winter wheat maizein  maize in wheat-
wheat stubble early late maize in
summer  summer late
summer

Velvetleafhad the greatest cover in Tolna, Békeés i
Somogy counties, while low infestation was obser
in BacsKiskun, SzabolcsSzatméaiBereg, Fejér and
Pest countiesA. theophrasthever occurred in
Ndégrad county

13



