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Annual variations in the size of a population of
Cardamine impatiens L.

L.  R.  WILLIAMS
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ABSTR \CT

A p<rpufat icrn o l 'Ctrr t lut r t inc i t r t l tot i r :n.s Nartow leavecl  Bi t tercrcss was rnoni tnred by annual  counts o l  thc
numbcl  o l  p lar t ts  dur ing the decadc 1988- l9t )8 at  Frycnt  Country Park,  Middlesex (v.c.  2 l  ) .  Thcr-c were largc
annuul  var iat ions in the number of  indiv idur ls.  both in tota l  and l t  cach cokrny.  Var iat ions apperrcd to be duc
to the cycl ic  n i l turc o l  populat ions i r t  cach ct l lonv,  to uncrpla ined var iat ions possib ly rc l l tcd to thc wcather,
rund to g lound distu lbarrce.  Thc spccics incrcascd i r r  rcspcuse 1o occasional  grouncl  r l is turbancc.  The
reappcarance o1'p lants whcre i t  hacl  not  becn observcd lor  sevcral  years,  susgested thc lo le of  a bur ied scccl
bank. Thc averasc spread, in a south-casterly dircctirln, u,as I 7 nt a ycar o\icr thc clecaclc.

Kt- : t ' t l ' (>t i l rs :  Nu'r 'ou - lc i rvet l  Bi t lcrcre ss.  Blassic i rccac.  nroni tor ing.  l \ t rddlesex.  hct igerc lu,s.

INTRoD( iC'1 ' ION

Curdurni t tc  int l tLr t i t ' t t . t .  Nalr t>w- leavecl  Bi t terc less is  a scarce plant  in Br i ta in wi th scat tered
populat ions nat ional ly  (Stewart  er  a l .  1994).  I t  is  a p lant  of  var ied habi tats inc luding shady
woodland.  rocks ancl  screes.  s l tady banks of  s l reams and r ivers and of  d:r rnp roadsic les.  l t  occurs on
both calcarcous arrc l  neutra l  soi ls .  ln London ancl  in N,{ idc l lesex (r ' .c .21) i t  wirs corrs idered ext inc(
(Kent l t )75:  Bul ton 1983) unt i l  a populat ion was rediscovr-red in 1985 at  Fryent  Cor.rnt ly  Park,
(TQ/ lgt t . lJSl) .  in  thc fbrmer par ishes of  Kingsbury and Wemblcy.  Pr ior  to that  the nlost  recent
record hacl  been 

'near 
Harrou" in I90 l .  Wemblcv was part  o l ' thc Harrow par ish unt i l  l89zl .

N4crrr i t r r r inq <: l  C.  i r t tpt r t ierr  conuuencer l  in 1988 ui th the ui rn of  provid ing in l i r r r lat ion ()n how
best  to conscrve thc spccies krcal ly .

N,ll'. ' l llot)

Thc invest igat ion rvas undertaken at  Fryent  Country Park.  approximit te ly l -5 kn-r  north-west  of
centru l  Lonclon ancl  in thc l -onclon Borough ol '  Brcnt .  Thc Country Park covcrs an arca cr l '
rpproxinratelv l (X) hcctares of  lowland countrysic le surrounclecl  by suburhia and bisectcd [ ]y  the
A-1 140 r 'oad.  Thc landscape is of  hay nrcadows cLrt  annual l \ .  wi l l . r  hedgerows. woodlands.  ponds.
i lnd areas of  scrr , rb.  rou-9h glassland.  ameni ty grassland and horse grazing.  The park is  on London
Clay.  wi th a pH t l l ' lbout  6.5.  though Barn Hi l l .  to the south.  is  capped rv i th -uravel  arrd more acic l
soi ls .  The al t i tude val ics betwecrr  45 t l3 nr  O.D. The I 'krra o l ' the park rvrs dcscr iber l  bv Wi l l iarns
(  1996 )  r nd  t he  l andscape  bv  W i l l i ams  &  No r thc l o l t  ( 1992 ) .

Counts were rnade by the ruthor to esl imate the rrumber of  indiv idual  p lants.  Each more-or- less
cont inuous group of  p lants was mappcd as a "colony".  Obviously thele wcre l in l i tat ions to th is
approach.  s ince sonre of  the colonies nrergccl  dur ing the invcst igat ion.  Counts wcrc-  r lade torvalds
thc  cnd  o l  May  ( t r r  ea l l v  Junc )  i n  each  o f  l he  yca l s  l 9U8  t o  l 99 l J .

It F]SLILTS

The nunrber of  indiv iduals at  each cokrny are givcn in Table l .  Thc species was lbund in the
northern. central pi.rrt of the Cour-rtry Park. Rccords wcre fl'onr both the Kingsbury and the
Wcnrbley par ish arcas.  and f rorn the park on both s ic les of  the ,A4140 r<xrc l .  There was considerable
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variation in the population size from year to year (Table I and Fig. l). The highest count was in
1997 (9977) and the lowest in 1995 (504), though the 1994 count (1076) would probably have
been lower if it had not been for two new colonies, on disturbed ground, totalling 900 plants.

There was an increase in the number of colonies during the investigation, mainly within the
original range. However the linear spread, in a south-easterly direction was approximately 170 m,
or an average of l7 m a year. At the end of the investigation the range of the species covered about
25 ha, or about a quarter. of the park.

Cardamine impatiens was predominately associated with hedgerow edge habitats. In almost all
other cases it could be found within l0 m of a hedgerow, for example, on ditch and streamsides, in
nearby scrub and on ground that had been disturbed near to hedgerows. C. impatiens preferred the
herbaceous hedgerow edge, but was occasionally found under the hedgerow canopy in the centre
of the hedgerows. The flora and history of the hedgerows has been described by Williams &
Cunnington (1985), and in Williams er al. (1987).

A few plants were found in the adjacent hay meadows, probably as a result of ground
disturbance or poaching of the ground. It was however, unable to survive in hay meadows beyond
the first year. A colony established on an adjacent railway cutting. It survived as a weed in the
garden of one property backing onto a hedgerow. Several plants were found in the drying mud of
seasonal ponds.

In addition to the annual variation in the total population there was considerable variation in the
counts of each colony. The relative variation in the numbers at individual colonies did not
necessarily reflect the overall changes. Three main factors appeared to be responsible for the year
to year variations in the population at each colony. These factors were cyclic variation, the weather
and ground disturbance. In addition, the total population may have increased as a result of the
establishment of new colonies.

At each colony there appeared to be a cycle as the population increased and then decreased. The
duration of these cycles was difficult to estimate due to the other factors involved, but two to four
cycles per decade appeared to be the norm. To some extent the cyclic nature would be expected
from a biennial species, but the cycles could also be a facet of the weather-related variation.

The weather was pcssibly a significant factor affecting the population, particularly when the
populations at most colonies increased or decreased in synchrony. Thus 1994 and 1995 were years
of low populations, while the highest number of plants was recorded in 1997. It is not known
which weather factors were responsible for these effects and at which stage/s in the life cycle. [n
1990 many of the plants were smaller than usual, possibly as a result of the dry conditions of that
year. Nevertheless, many plants were flowering even though they were less than 20 cm tall. In
1995 many of the young rosettes were affected by a late frost.

1988 1989 1990 1991 19ln 1903 1904 1995 1906 1997 1998

FlcuRE l. Changes in the population of Cardnmine impaiens at Fryent Country Park, Middlesex, 1988-1998.
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Ground disnrbance was responsible for some major fluctuations in populations. During the
investigation ground disturbance rvas often a result of mechanical works on the park. The effect
was also noted after rvork by consen'ation volunteers on hedgerorv edges. ponds and streamsides.
This suggested germination of seeds fiom a buried seed bank and/or from seeds released by
adjacent plants. The evidence for a buried seed biink gains support from the observation that in
some years no plants could be found at some colonies. and yet the colonies would revive in later
years (Table I ).

DISCUSSION

It is accepted that counting errors could affect the results. though the results probably give a
reasonable indication of the numbers of individual plants and of changes in abundance. Hutchings
(19911 suggested a number of recording problems during counts of plant populations. Possible
reasons for error include reductions in lhe number of seedlings sun'iving through the course of the
growing season. Whilst the surv'ey was undertaken in late May (to early June) each year, it is
possible that in a "late' season, more seedlings would have appeared subsequently. Hutchings
(1991) emphasised that the growing plants do not necessarily reflect the size of the population of
anv dormant viable seeds in the soil. Indeed, it was obvious from the results that the seed bank
played an important role in the reappearance of C. impatiens at sites where it had not been
obsen'ed for one or more years.

The effect of ground disnrrbance on the maintenance of populations of C. intpatiew was noted
by Stewart et al. (1991) and by Briggs (1990). Where C. impatiens is present in southern
ashwoods. seedlings appear in cleared sites within the year following felling. After three years.
very few plants survive against the competing vegetation. The dormant seed buried in the soil,
however, remains viable for many years. Corner ( 1988) described the habitat of a population of C.
impatiens in Scotland where it occurred on scree in old woodland and noted that there was some
ground disnubance at that site as a result of cattle and sheep grazing. Sinker er a1. 11985) also
noted that C. impatiens was intolerant of competition, but invasive in recently disturbed habitats.
At Fryent Counqv Park, C. inpatiens rvas recorded on recentl)i re-dug garden soiis adjacent to a
hedgerow colony of the plant.

Whilst the species spreads mainly by the explosive release of seeds, it is possible that some of
the new colonies, assuming that they are new, were established bv seeds carried by other means.

In the London investigation, C. impatier?s was largely associated with the hedgerow edgel a
habitat additional to those listed by Rich (1991), but consistent rvith the shade preference of this
species. The results suggest that locally. the species is best able to sun,ive in light herbaceous
vegetation, and on recently disturbed or exposed ground. It prefers moderate shade and limited
competition from other plants.
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