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»FLAX SPECIALISTS” — WEED SPECIES EXTINCT IN POLAND ?

ABSTRACT

The results of a research on segetal weed communities in fibre flax in Poland are presented, with respect to
different regions of cultivation, and changes in the level of infestation during the past forty years. Observa-
tions on composition and abundance of weed infestations were made in fields in six experimental farms at the
Institute of Natural Fibres and Medicinal Plants. The observations conducted in the period 1967-2008 did not
show the occurrence of weed species from the group of so-called “flax specialists™: Lolium remotum Schrank,
Spergula arvensis L. subsp. maxima (Weiche) O. Schwarz, Camelina alyssum (Mill.) Thell. and Cuscuta epili-
num Weihe Ex Boenn. In Poland, weed populations in fibre flax consist of species typical for cereals and root
crops: Chenopodium album L., Polygonum convolvulus L., Viola arvensis Murr., Stellaria media Vill., La-
mium amplexicaule L., Thlaspi arvense L., Elymus repens (L.) Gould. and Polygonum nodosum Pers.
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INTRODUCTION

Crops are generally associated with unique sets of weed species. The know-
ledge about the level of weed interference in a crop is a key criterion for develo-
ping weed management programs. In fibrous flax, the problem is especially
important as the main yield is straw which is a source of fibre. The status and de-
gree of weed infestations in the crop influences the straw yield and fibre and fi-
bre quality, namely divisibility, thinness, buttery handle, heaviness, strength,
colour, uniformity, etc. The quality — fibre class (Tex) is evaluated according to
organoleptical tests, which determined the fibre ability for spinning, namely the
possibility of producing yarn of given quality. The higher the number of fibre,
the better is its quality. The fibre contaminated by weed remains, is a low value
raw material for the spinning industry.

Despite considerable progress in improvement of cultivation, harvesting and
processing methods of flax, no method for mechanical weed removal from the
straw has been developed so far.
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Observations of weed infestation of fibrous flax in Poland have been conduc-
ted at the Institute of Natural Fibres and Medicinal Plants for over 40 years. This
paper presents the results of research on changes in weed communities over the
last four decades, focusing on former typical flax weed taxa, described as “flax
specialists”. These taxa were common in the first half of 20t century, described
as “flax specialists” which included species like Lolium remotum Schrank, Sper-
gula arvensis L. subsp. maxima (Weiche) O. Schwarz, Camelina alyssum (Mill.)
Thell. and Cuscuta epilinum Weihe ex Boenn.
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Fig. 1. Research Stations of the Institute of Natural Fibres and Medicinal Plants

MATERIALS AND METHODS

Changes in weed infestations in the past 40 years in Poland were assessed
using the results from 321 field experiments on chemical weed control (conduc-
ted in 1967-2008), from six Research Stations of the Institute of Natural Fibres
and Medicinal Plants (RS INFMP) in Poznan (Fig.1) . The research was conduc-
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ted in villages characterized by differentiated agronomy and climate conditions:
Bialobrzezie (dolnoslaskie district), Bukowka (pomorskie district), Kolnica
(podlaskie district), Petkowo (wielkopolskie district), Stary Sielec (wielkopol-
skie district), Wojciechow (opolskie district). Experiments on biological evalu-
ation of herbicides in flax were set according to a randomized complete block
design with four replicates. The experiments included evaluation of weed infe-
station in control plots — where no herbicides were used. Evaluation plants m
of weed infestation was conducted on day of flax harvest. Population density
(plants x m?2) and dry weight (g x m2) were assessed for each weed species. Da-
ta from the 321 field experiments conducted in 1967-2008 were collated in a re-
lational database ( MS ACCESS 2007).

RESULTS

Flax cultivation is associated with weed species typical for root crops and ce-
reals. Results from forty years of observations of segetal weed communities in
fibre flax in Poland showed that the greatest threat to the development of this
crop is posed by: Chenopodium album L., (98,6 % of area — on average 45,0
plants x m?), Fallopia convolvulus (L.) A. L6ve (86.6 % — 11.2 plants x m2),
Viola arvensis Murray (70.0 % — 25.2 plants x m2), Stellaria media (L.) Vill.
(70.0 % — 13.0 plants x m2), Lamium amplexicaule L. (56.3 % — 12.1 plants x
m?2), Thlaspi arvense L. (53.0 % — 15.1 plants x m2) and Agropyron repens (L.)
P. Beauv. (81.2 % — 7.5 plants x m2) and Polygonum lapathifolium L. subsp. la-
pathifolium (55.6 % — 6.0 plants x m2).

Based on the frequency of occurrence and plant density, the second group of
weeds were: Polygonum aviculare L. (44.7 % — 4.5 plants x m2), Sinapis arven-
sis L. (37.9 % — 5.0 plants x m2), Capsella bursa-pastoris (L.) Medik. (35.4 %
— 8.0 plants x m?2), Anthemis arvensis L. (31.8 % — 6.71 plants x m?) Galium
aparine L. (30.0 % — 5.3 plants x m?2), Echinochloa crus-galli (L.) P.Beauv.
(24.2 % — 14.8 plants x m? ) and Poa annua L. (21.3 % — 19.6 plants x m™2).

Quite important in flax fields in Poland were such weeds as: Galeopsis tetra-
hit L. (19.9 % — 9,0 plants x m2), Polygonum persicaria L. (19.9 % — 5.6 plants
x m?), Fumaria officinalis L. subsp. officinalis (18.0 % — 5.1 plants x m-2), Ge-
ranium pusillum Burm. F. ex. L. (15.2 % — 9.5 plants x m?) Galinsoga parviflo-
ra Cav. (14.8 % — 8.5 plants x m2), Spergula arvensis L. subsp. arvensis (13.4
% — 13.6 plants x m?) and Avena fatua L. (12.6 % — 5.2 plants x m?).

The taxa that were found quite frequently but in low number were Cirsium
arvense (L.) SCOP. (degree of stability 28.2 % — average density 3.0 plants X m-
2), Equisetum arvense L. (25.6 % — 1,3 plants X m2), Sonchus arvensis L. subsp.
arvensis (16,9 % — 1,5 plants x m2) and Vicia hirsuta (L.) S.F. Gray, (16,2 % —
2.4 plants x m2). Among rarely found weeds, yet found in high density, were
the following : Lamium purpureum L. (11.2 % of plantations — on average 24,6
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plants x m2), Glechoma hederacea L. (7.6 % — 27.9 plants x m2), Veronica he-
derifolia L. (5,4 % — 39,5 plants x m?) and also Matricaria recutita (L.) Rau-
schert. (5.4 % — 15.4 plants x m™2).

In total, 106 species of weeds were counted in 321 experiments. The average
number of taxa was 10.2 species X m~2. The number of species for a single phy-
tosociological evaluation ranged from 5 to 27 taxa x m™.

Within the last four decades, a systematic reduction of weed population densi-
ty (plants x m?) and biomass (g x m?) was observed. The number of taxa (spe-
cies x m2) remained relatively stable (Fig. 2).
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Fig. 2. The changes in the level of weed infestation of flax plantation in Poland (1967-2008)

No significant presence of weeds described as “flax specialists” was obse-
rved. Examples of such species are Cuscuta epilinum Weihe ex Boenn., Cameli-
na alyssum (Mill.) Thell., Lolium remotum Schrank. and Spergula arvensis L.
subsp. maxima (Weiche) O. Schwarz.

DISCUSSION

Research carried out by the author in 1967-2008 showed no occurrence of we-
ed species known as “flax specialists” in Poland: Lolium remotum Schrank, Sper-
gula arvensis L. subsp. maxima (Weiche) O. Schwarz, Camelina alyssum (Mill)
Thell. and Cuscuta epilinum Weihe ex Boenn. According to Tymrakiewicz
(1952) and Kornas (1959), earlier flax plantations were associated with synanth-
ropic weed communities characteristic for this crop — the so-called “flax speciali-
sts” which included flax dodder. Similarly, Szafer et al. (1986) and Turner
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(1987) documented the occurrence of this species in flax.

A multi-year study conducted at the Institute of Natural Fibres (2543 observa-
tions carried out in commercial plantations in 1978-1984 and evaluation of we-
ed infestations on experimental flax plots in 1967-2008) concluded that flax
plantations in Poland in the last forty year were free of weed species from the
"flax specialists" group (Heller 1992 and 1998).

According to Sicinski (1974, 1976), the reason for disappearing "flax specia-
list" species was sowing of certified seeds and improvements in agronomic prac-
tices. The disappearance of these weed species is also described by
Warcholinska 1986 and 1998 and Korna$ 1961.

"Flax specialists" are the taxa that are most frequently observed in regions
where flax used to be grown and agronomic practices were not adequate. Accor-
ding to Kotle and Fitt (1997), these species were found in countries of the for-
mer Soviet Union everywhere where fibrous flax was grown. Over 1 million ha
of fibrous flax was cultivated in 1980s in the former Soviet Union. Cuscuta epi-
linum Weihe ex Boenn was a big problem for the flax industry of that region
(Safra and Konik 1957, Rogasz ef al. 1967, Rudenko 1961, Emeljanowa 1971).
In Russian literature (Emeljanowa 1971, Fisjunow 1977), despite often contrary
and very general information about the threat posed to flax by "flax specialists",
the predominant opinion is that this problem was being gradually solved. This
was possible due to improvement in agronomic practices and most of all — using
certified quality seeds for sowing that were weed free.

According to Kotle and Fitt (1997), in India, for instance, the flax dodder is
noted in oil flax plantations in Charttisgarh, Madhya and in some parts of Oris-
sa. In Poland, after World War 11, Cuscuta epilinum Weihe ex Boenn was a com-
mon parasite of fibrous flax (Szafer et al. 1986, Schilling and Miller 1951,
Domanska 1970, Tymrakiewicz 1976). As a result of improvement in agronomy,
especially use of weed-free seed, plantations of flax in Poland have been free of
flax dodder for over forty years (Heller 1992 and 1998).

Seeds of Cuscuta epilinum Weihe ex Boenn can be imported to Poland with
flax seeds brought from the zone where agro phage is noted — especially from
East European Countries and Russia. Recently, 800-1000 ton of seeds are impor-
ted annually to Poland from Lithuania, Belarus, Ukraine and Russia for produc-
tion of linseed oil. There is a threat that part of these seeds can be used for
sowing in the following year for oil production purposes. If these seeds are con-
taminated with Cuscuta epilinum Weihe ex Boenn, they pose a potential threat
to our fields.

Additionally, every year 300-400 tons of oil flax seeds from Canada are im-
ported to Poland by oil and paint manufacturers.
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CONCLUSIONS

Plantations of fibrous flax in Poland are associated with weed species typical
for root crops and cereals.

Throughout the last four decades, a systematic reduction of weed density and
biomass in flax grown in Poland has been observed. The number of occurring ta-
xa (species richness) remained relatively stable.

Within last forty years, no weed species known as “flax specialists” have be-
en observed in flax in Poland.
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