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The biology and non-chemical control of Common Poppy (Papaver rhoeasL .)
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Common poppy

(blindy-buffs, bledewort, canker rose, cheesebowl, cockrose, copper-rose, corn poppy,
corn rose, cuprose, field poppy, redweed, soldiers, thunder flower, yedwark)

Papaver rhoeasL.

Ocaurrence

Common poppy is a summer or more rarely winter annual native in arable land,
roadsides and waste places throughout the UK (Stace 1997). It is not recorded above
1,000ft (Salisbury, 1961). Common poppy is found primarily in disturbed habitats.
It is awed of cornfields on light, dry, sandy and gravelly soils (Long, 1938. In an
ealy survey of Bedfordshire and Norfolk, common poppy was one of the commonest
weeals. It was found chiefly on sand, and was frequent on light loams and chalk
(Brenchley, 1913. It isless frequent on clay and peda soils (McNaughton & Harper,
1964). Common poppy is mainly associated with soil of pH 6.0 to 8.0 (Grime et al.,
1988. In the UK, it is common in England and SE Scotland but rarer in Wales and
much of Scotland. The potential distribution of common poppy has been mapped
using botanical survey and soil survey data (Firbank et al., 1999. The probable
distribution was seen to be mainly in south and eastern Britain but was not related to
soil type. Common poppy can occur as a birdseed alien (Hanson & Mason, 1985.

Common poppy appears to be discouraged by root crops (Brenchley, 1920. In a
survey of weals in conventional cereals in central southern England in 1982 common
poppy was found in 3, 1 and 2% of winter wheat, winter barley and spring barley
respedively (Chancdlor & Froud-Williams, 1984). In a survey of conventional
winter oilseed rape in central southern England in 1985 common poppy was present
in 21% of fields (Froud-Williams & Chancellor, 1987). Common poppy was shown
to be ahighly competitive weed in oilseed rape (Lutman et al., 1995. In a study of
some aable soils in the English midlands sampled in 19723, common poppy was
recorded in 59% of fields smpled in Oxfordshire and 196 in Warwickshire (Roberts
& Chancellor, 1986. Where it occurred it was often found in large numbers, up to
21,600 seads per m?>. Common poppy seed was not recorded in a survey of arable
soils in Scotland in 19721978 (Warwick, 1984. In a sealbank survey of arable
fields in France in 198385, it was common in the seadbank and relatively more
frequent in the standing vegetation (Barralis & Chadoeuf, 1987. In a series of 4
national weed surveys made in Hungary between 1950 and 1997 common poppy
moved from 24" to 20" placein the rankings (Téth et al., 1999 1997). In trials in
Denmark from 19691988 common poppy was common in autumn-sown arable
crops (Jensen, 1991).

Numerous forms and varieties of common poppy have been recognised. Leaf shape
and hairiness are very variable (Clapham et al., 1987. Albino and tricotyledonous
sedllings occur occasionally at a ratio of 1 in 63,000 and 1 in 4,000 respedively
(Brenchley & Warington, 1936. The different species of poppies often occur
together but few natural hybrids have been found. Hybrids between the common and
the long-headed poppy (P. dubium) creded artificially often die prematurely or suffer
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various growth distortions (McNaughton & Harper, 196(). Populations with
resistance to 24-D and the sulfonylurea herbicide tribenuron-methyl have been
reported in Europe (Cirujeda et al., 2001).

Common poppy is unpalatable and is poisonous to livestock only if eden in large
quantities (Grime et al., 1988 Forsyth, 1968. The adive principle is rhoeadene, the
opium alkaloids are not present in common poppy. The seeads produce afine oil and
are sometimes added to bread and cakes (Barker, 2001). Common poppy has
medicinal uses including as a mild sedative. An infusion of the petals applied to the
skinis said to reducewrinkles.

Biology

Common poppy flowers from June to October (Clapham et al., 1987). Fowering
begins in mid-June with flushes in late-June and ealy-July and then intermittent
flowering continues to October. A second flush of flowers may appea in the stubbde
after cereal harvest (Grime et al., 1988. Common poppy is normally the last of the
poppies to start into flower and to finish. A common poppy plant may produce 1 to
400flowers and seed capsules depending on soil fertility and the density of vegetation
(McNaughton & Harper, 1964). Poppies are normally insed pollinated, honey and
bumble bees being the main pollinators (McNaughton & Harper, 196(3). Bees tend
to keep to one species of poppy and this restricts inter-species pollination. Also,
common poppy is more or less <lf-fertile and the anthers dehisce before the flowers
open so self-pollination can occur aheal of crosspollination.

Although it is generally the last poppy to flower its ed cgpsules ripen faster than
those of the other poppies. Seed is %t from July onwards and is shed 3-4 weeks after
flowering from pores round the lid of the sead capsule (Grime et al., 1988. Common
poppy produces the largest number of seeds per capsule (Harper, 1966. The average
sead number per cgosule is around 1,300 (Salisbury,1961;, McNaughton & Harper,
196(). The average seal number per plant is quaed as 14,500 to 19,500 by
Salisbury (1961) and 36723 (Pawlowski et al., 1970. Other authors give the seal
number per plant as 10,000 to 60,000 (Guyot et al., 1962 Long, 1938. The viable
sead number for a plant grown in isolation was estimated at 531,273 (Wilson et al.,
1988. In competition with winter wheat the number of seeds per plant ranged from
6,2211t0 41,059 depending on crop density. Seed numbers correlated well with plant
dry weight. The time from germination to fruiting is around 100 dys (Guyot et al.,
1962.

Common poppy sedls are highly dormant when shed (Holm et al., 1977. In fresh
seals the embryos are underdeveloped and physiologically dormant, and will not
germinate in light or darkness at a range of alternating temperatures. In Petri-dish
tests with seed given alternating or constant temperatures in diffuse light, light had no
effed alone but interaded with alternating temperature to promote germination
(Vincent & Roberts, 1977). The response was improved in the presence of nitrate and
by chilling but germination was not complete. Light, even just a short flash, was
nealed for germination to occur other than at a very low level in seed exhumed after
burial in soil (Milberg & Andersson, 1997). In laboratory tests, germination was
substantially increased when seeds were transferred from darknessto daylight (Froud-
Williams et al., 19840). Even with light there was little germination from March to
June but this increased from July to October (Anderson & Milberg, 1996. See that
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was tested after it had been stratified in soil overwinter gave 4 to 15% germination in
the light or in darknesswith just a 5 seand light flash (Andersson et al., 1997. In
complete darkness there was 6 to 7% germination. There was no significant effed of
treatment. Dormancy was lost during 12 weeks burial in moist soil at alternating
temperatures of 15/5, 20/10 and 2515°C (Baskin et al., 2002. After 12 weeks burial
at 25/15°C, seads germinated 100 in the light at 25/15°C.  Seeds of common poppy
not only require high temperatures to lose dormancy they also need to be imbibed.
Dormancy was not broken in seeds gored dry for 12 weeks at room temperature.
Dormancy is broken by chilling (Grime et al., 1988. There was 75% germination of
seads during a 3-month period of moist storage & 5°C (Grime et al., 1981). Seel
scaification did not improve germination (Holm et al., 1977).

Sedls naturally-occurring in field soil, concentrated down by washing and pu into
dishes germinated best in conditions where temperature fluctuations were aound
16°C (Warington, 1936. When temperature fluctuations were no more than 1°C seed
germination was 95% lower. Seedsthat did not germinate in the first yea survived
and were able to germinate in subsequent yeas. Transferring the dishes to the wider
temperature fluctuations resulted in a marked increase in germination.

In the field, seedling numbers following cultivation at any time of year are usually
lessthan 1% of the number of viable seeds present in the soil seedbank (Roberts &
Ricketts, 1979. Most seallings emerge from February to April with a secondary
flush in August-October (Holm et al., 1977. Seed sown in pans of field soil emerged
from summer through the aitumn and into winter (Brenchley & Warington, 1930.
Sedds showed long periods of dormancy. Seed sown in 75 mm layers of soil in
cylinders sunk in the field and stirred periodically, emerged in spring and autumn
(Roberts & Boddrell, 1984). There were pe&ks in March-April and September-
October but, unlike the other poppies, the main emergence period was in spring. In
plots dug into a grass svard and cultivated at monthly intervals, common poppy
seallings emerged throughout the yea but with peaks from February to May and
August to October (Chancellor, 19869.

Poppy seallings emerge in the aitumn in autumn cereals and in spring in spring
cereals (McNaughton & Harper, 1964). Frost may kill recently germinated seedlings.
Sedls of common poppy sown in closed communities sich as woodland or grassland
failed to establish. Inthe field, 94% of seedlings emerged from the surface 20 mm of
asandy soil and 103 from the top 30mm (Chancellor, 1964). In asandy loam soil,
field seallings emerged from the top 25mm of soil with most coming from the top 15
mm (Unpublished information). Seed sown in soil at different depths, cultivated and
not in pots and boxes out in the field did not emerge when left on the soil surface
sown at 25 mm cultivated or not, or when buried at 75 mmand cultivated in February
(Froud-Williams et al., 1984p). There was some anergence in autumn when seeds
sown at 75 mmwere alltivated in June. In aseocond experiment, a few surfacesown
seads emerged in the spring of the first yea and after cultivation in the spring and
summer of year 2. Seed sown at 50 mm also emerged in low numbers at this time
following cultivation in yea 2. The optimum depth of emergence was 5 to 10 mm
and the maximum was 20 mm.

Persistenceand Spread
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Dry-stored seed gave aimost 80% germination after 5 yeas (Kjae, 1940. Sed
longevity in dry storage is 9 yeas and in soil is 6-8 years or longer (Guyot et al.,
1962. Seals mixed with soil and left undisturbed had declined by 7%% after 6 yeas
but in cultivated soil the decline was 93% (Roberts & Feast, 1973. Common poppy
sedls buried in soil for 5 yeas retained 30% viability. Seeds had a half-life of 11
yeas in undisturbed grasdand. The decline of seeds broadcast onto the soil surface
and then ploughed to 20 cm or flexible tine aultivated to 10-15 cm was followed over
a 6 yea period of cropping with winter or spring wheda grown as commercial crops
(Lutman et al., 2009. The eperiment was made on a clay and a silty loam soil.
Every effort was made to prevent further seed return to the soil. Common poppy had
a mean annual decline rate of 9% and an estimated time to 95% decline of 17 to 50+
yeas. Common poppy seed sown in the field and followed over a 5 year period in
winter whea or spring barley showed an annual decline of around 40% (Barralis et
al., 1988. Emerged seallings represented 8% of the seedbank.

Soil seadbank numbers for common poppy of between 2.5 and 20 million seeds/ha
have been recrded in vegetable fields in the UK (Holm et al., 1977. Sealbank
decline was dudied in a succession of autumn sown crops (winter whea and winter
OSR) in fields ploughed annually for 3-4 yeas with seed return prevented (Wilson &
Lawson, 1992. Time to 99% dedine was estimated at 8.7 yeas, the anual rate of
loss was 35%, and the annual sealling emergence represented 1.5% of the solil
sealbank. The decline of seeds under a grass svard was monitored after 1, 2, 3, 19
and 20 yeas (Chancellor, 1986. Common poppy showed a mean annual decline of
6% and a half life of 11 yeas.

Sedls are shaken from ripe capsules by the wind and travel up to 3 metres initialy
(Long, 1938. The seeds are small enoughto be further wind dispersed. Birds ed the
sedads and seadlings have been raised from bird excreta (Salisbury, 1961).

In a survey of grassand clover seed samples tested in 196-61, common poppy was
found in 3.6% of Italian ryegrassand 8.7% of Timothy seed of English origin tested
and 4.0% of white clover seed of Danish origin tested (Gooch, 1963. In a survey of
cereal sead sampled in the period 1978to 1981 common poppy seed was found in up
to 3% of wheda and upto 5% of barley samplestested (Tonkin, 1982).

M anagement

Common poppy germinates mainly in the aitumn and has been seen to dedine in
numbers following a series of spring cereals (Rademacher et al., 1970. Spring
germination should be encouraged by keeping seed at or nea the soil surfacewhen
fresh seeding has occurred (Long, 1938. Dee cultivation should be avoided as it
will bring buried seeals to the surface (Morse & Palmer, 1925. Harrowing in dry
wedher will destroy emerged and germinating seedlings. The inclusion of aroot crop
may help to reduce overwhelming populations. Control is aided by ensuring only
clean crop seed is own.

Where a high population of poppy seeds had acaimulated in the surface soil
following 10 years of minimal cultivation, ploughing reduced sealling emergence
(Cirujeda et al., 2008). The effed was gill evident after two yeas but a second
ploughing at that time brought up the buried seeds and seedling numbers increased
again. Annual post-emergence harrowing in cereals with a tine harrow caused a
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remarkable reduction in poppy numbers. A combination of annual harrowing with
occasional ploughing was considered the best option, however, with high poppy
populations additional control methods would be needed. Studies with soil clods of
different sizes and hardness showed that seed germination was less and fewer
seallings emerged from larger clods whether they were hard or soft (Terpstra, 1989.
Both aladk of light and the depth of incorporation in the clods were fadorsin limiting
germination and successul emergence

Common poppy is ensitive to trampling (Grime et al., 1988. Studies of the dfed of
physicd damage on the control of common poppy showed that cutting seadlings at or
below the soil surfacewas more effedive than partial burial (Jones et al., 1995.
Complete burial, alone and after pulling seedlings out, was the most consistently
effedive treament. There was the potential for recovery if seallings were left on the
soil surfaceor if just the roots were buried.

Fallowing ceaeases seadbank numbers (Holm et al., 1977. Seed numbers in soil
showed a gradual reduction during a 1 or 2 yea fallowing resulting in a 50%
reduction after 2 yeas (Brenchley & Warington, 1933. The land was ploughed,
disked and harrowed duing this period. The prolonged dormancy of the seed
prevented a greaer reduction. During cropping with winter whed for the same period
there was a small reduction in seed numbers initially but numbers then remained
stable.  Fallowing every 5" yea over a 15 yea period reduced seed numbers
progressively by 40% in the first fallow yea, 75% in the second and over 90% in the
39 fallow yea. There gpeaed to be little recvery in seed numbers in the
intervening years cropped with winter cereals (Brenchley & Warington, 1945.

Common poppy seadlings that emerge in large numbers at the same time & a winter
whea crop are ale to compete from the ealy stages of crop growth (Wright et al.,
1997. Inthe absence of awell-established crop the weed has the potential to produce
a high biomass that depresses crop yield. In winter whed, crop density is an
important fador in limiting seed production by common poppy through its effed on
weead biomass (Wright, 1993. Sead production may be halved as crop density is
doubled up to 200 crop plants per m?. Competition from other weeds also reduces
growth and seal production by common poppy (Lintell-Smith et al., 1991
McCloskey et al., 1998. However, common poppy can survive after cereal harvest
and may produce alate flush of flowers (Grime et al., 1988.
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