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A FLOWERING CALENDAR FOR KAR.R.AGULLEN,
A NORTHERN JARRAH FOREST LOCALITY
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ABSTRACT

A 1.2 ?n al,ea of Jaru,ah forest, uhich uas bumt ouer part of
its oyea in Ma,rch 1978, uas monitored foz' floaer"Lng of plants
betueen Eebruary 197I md AprLL 1979. ane hzadred ctnd A)o speaLes
flou:ered d,Lz,i,n4 this perLod uith a peak peri.od occuz,r'Lng in )ctober,.
Speci.fic flouen coLours, ahich may be related to the type of
poLlinating agent, dLd not seem to be associated uith season.

INIRODUCTION

An investigation into the ecology of an ant corrununity in the Jarrah
forest  near  Karagul len,  W.A.  has just  been conpleted (Majer ,  unpubl ished
data). Anongst the inportant influences on the ant connunity are seasonal
environmental factors, fire history and food availability.

The seasonality of flowering was investj.gated in the area since many
ar ts  ut i l ise nectar  produced by f lowers (Wi lson,  1971J,  and aLso seeds
comprise a najor component of the diet of certain speci-es of ants (Berg,
1975) .  The major  aspects of  the ant  s tudy wi l l  be repor ted e lsewhere
although the data on flowering are presented here sj-nce they provide a
record of the plants present in the area, sone infonnation on species of
plants which flower soon after fire and also because they are of general
in terest  to  apiar is ts  and invest igators of  po l l inat ion or  genera l  forest
and plartt ecology. The data may also provide an interesting cornparison
wlth sinultaneous investigations perfomed in Banksia woodland at Jandakot
( lv t i lewski  and Davidge. ,  1980)  and at  Cannington (BeI1 and Stephens,  1979) ,
both near  Per th.  Western Austra l ia .

SITE DESCRIPTION AND I\MTHODS

The 2,4 ha study area was s i tuated near  Karragul len in the Forests
Departnent  Vic tor ia  

'B lock 
(32004'S,  116007'E;  Gr id A265 on Forests Department

Mundar ing 80 map).  The vegetat ion consis ted of  ta l1  c losed sc lerophyl lous
forest dorninated. by EucalAptus matginata (Jarrah) and an admlxt:ure of Eucalgptus
caLophy LLa (Marri). There was a dense shrub understorey with a scattered
lower tree st orey (Banksia spp. and Persoonia Lrngifolia R.Br.). The soil
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was a la ter i t ic ,  wel l  dra ined gravel  and the c l j ,nate was typ ica l ly
Mediterranean with cool, wet, winters and hot, dry surnrners. The site was
previously prescription burnt in the spring of 1975 and the forest was
generally healthy although Jarrah die-back, caused by phTtophthot:a atnnonomt
Rands,  had af fected vegetat ion in  nearby low- ly ing areas.  The study area
occupied gently sloping ground adjacent to l\,funday Brook (Fig. 1). Two 20 x
25 n p lots  were selected for  mapping of  vegetat ion and ant  nests (F ig,  1 j .
Monthly nonitoring of ant activity, and ant food source, was then initiated
in February 1978.  One pLot  (burn p lot ) ,  and a surrounding buf fer  zone,
were prescr ip t ion burnt  wi th  a 150-200 kW/n f i re  on 29 March 1978,  This
fire renoved all green vegetation fron the area. Monthly monitoring was then
continued until April 1979 in order or observe the effects of fire on the
ants and thei r  food sources.

Flowering was recorded by traversing the entire 2,4 ha strtdy area at
approxinately fourteen-day intelvals. Representative specinens were collected
fTon burnt and unbumt areas and preserved. The predoninant colour, or
colours,  o f  the coro l la ,  caLyx,  f lora1 bracts,  in f lorescence or  capi tuh.mr
was noted for  each species,  In  the case of  grasses and sedges where f lower
colour  was not  obvious,  no record of  co lour  was nade.  Those species f lower ing
in the burnt area were also noted although the method of recording did not
state if flowering was confined to the burnt area.

Voucher specinens of species collected during this study are lodged in
the herbarium of the Western Australian Institute of Technology Biology
Depa rtment

I\4ap of the 2 .4
showi.ng the ant
burn .

ha Karr:agul1en study area (delinited
study plots and linit of the March

by outer  box) ,
1978 prescr ip t ion

F i g .  1 .
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Monthly means
Forests Deparlnent
a lea.

Flowering calendar f61 Karragu 11en

ard totals for neteorological data were taken fron the
Mundaring Weir station which is 14 kn north of the study

2 7

RESULTS

Qne hundred and two species were observed flowering in the area (Table
1) .  These belong to 30 fani l ies,  g iv ing an average of  3.4 species per  fami ly .
F ive species,  Mac:rozatnLa rLedle i  (Gaud.)  C.A,  Gardner ,  Cycadaceae;
MesomeLaeno sp. nov., Cyperaceae; Leptocaz,pus s car"LosuB R.Br., Restionaceae;
Pa1;ersonia r.udLs End!., Iridaceae, and. Pers oonia LongLfolia, Proteaceae were
also present in the arga but were not observed in flower.

The monthly meteorological sunmary and total species in flower at each
observat ion per iod is  shown in  F igure 2.  The najor : i ty  of  the species
flowered in spring with the nain flush of flowering occurring in late October,
a tine of decreasing rainfall and rising tenperatures. Other speci.es had
floweri,ng time coincident with the hotter, drier nonths of the year, Only one
species, Ad.enanthos barbigerws Lindl . flowered continuously throughout the
y e a r ,

3 6 0

320

280

2tO

r  l 6 0
?
2 o o

8 0

o
e-

P
k

d

F

--J

f a o
i1 

-

o

=q
I'

z

E
6

)
5

t978 1979

FLg. 2, Monthly rainfall (histogram), rnear monthly naxirnun tenperature
(.{), and minirnun tenperature (e.<) for the Forests Departnent
Ntrndaring Weir recording station. The lower graph shows the total
species in flower at each recording tine.
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Forty  of  the 102 species f lowered in  the burnt  area wi th in one year  of
the f i re .  Many of  these were herbaceous species,  some of  which were annuals,
I t  i s  n o t e w o r t h y  t - h a t  r i  p e r  c e n t  o f  t h e  d i c o t y l e d o n o u s  s p e c j e s  f l o w e r e d  i n
the burnt area while 56 per cent of the rnonocoty l edonous species produced
f lowers here.

In order  to  see i f  there was any t rend in  f lower co lourat ion,  which in
tu ln may be associated wi th pol , l inat ing agent  (Morcombe,  1968) ,  the tota l
number of species in each broad flower colour class was sunmed for eaqh
season (Table 2) .  The expected nurnber  of  p lants f lower ing in  each c lass was
then calcu lated for  each season us ing the actual  number of  species f lower ing
and the overa l l  propor t ion of  species j -n  each f lower co lour  c lass.  I t  was
not  possib le to  s tat is t ica l ly  analyse the t rends in  f lower co lour  in  v iew of
the low expected f requencies in  cer ta in ce1ls  of  the Table.  However,  v isual
lnspect ion of  data suggests that  there is  no re lat ionship between f lower
colour  and season.

DISCUSSION

The nunber of  species f lower ing in  th ls  area is  h igh compared wi th that
repor ted e lsewhere by other  workers (e.g.  75 over  2 years for  Banksia woodland
ln Western Austra l ia  (Mi lewskl  and Davidge,  1980)  and 85 over  an unspeci f ied
per iod in  heath vegetat ion at  Chel tenharn,  Vic tor ia  (Pat ton,  1933)  .  Specht
and Rayson (1957)  noted 102 species of  p lants in  f lower over  a 5 year  observa-
t j -on per iod at  Dark Is land Heath,  South Austra l ia  whi le  Groves and Specht
(1965)  repof ted 117 species f lower ing over  4 years in  heath vegetat ion on
Wi lson 's  Pronontory,  V ic tor ia .  These studies were not  conf ined to smaLl
p lots  and are hence not  d i rect ly  conparable wj - th  the present  s tudy.

The abundance of  f lower ing at  Karragul lenmay be par tLy at t r ibuted to the
recent  burn.  Al though the method of  data gather ing d id not  show which species
f lowered exc l .us ive ly  in  the burnt  area,  f ie ld  observat ions suggested that  the
f lower ing of  nany species was conf ined to th is  area.  Fami l ies which had
severa l  representat ives f lover ing in  the burnt  area incLuded Asteraceae,
Apiaceae,  Cyperaceae,  Goodeniaceae,  L i l iaceae,  Lobel iaceae,  Orchidaceae and
StyLidiaceae. Sone of the arnual herbaceous species rnay have arisen fron
seeds whose gernination was stinulated by the fire or fron the successful
establishnent of irunigrant propagules. The abundance of nonocoty l edonous
specles fo l lowing the f l re  nay be associated wi th the fact  that  the i r  growing
point  occurs at  the base of  the ptant ,  the region least  l ike ly  to  be af fected
by the f i re ,

The 0ctober  f lower ing peak corresponds c losely  wi th that  observed by
Ml lewskl  and Davidge (1980) ,  Pat ton (1935)  and Groves and Specht  (1965)
although the peak occurred one rnonth later in the South Australian heath study
(Specht  and Rayson,  1957) .  I t  would be r .mwise to corre late f lower ing wi th
clj-matic variabl.es usj-ng such sparse data although sone of the implications
of  th is  peak are br ie f ly  d iscussed here.

The at t ract ion of  insects and b i rds to  f lowers is  genera l ly  par t  o f  a
nutual  re lat ionship,  wi th  the p lant  bej -ng pol l inated at  the expense of  pol len
or  nectar  consuned by the animal .  Spr ing is  a per iod of  h igh pr imary
product iv i ty  and therefore abundance and act iv i ty  of  insects associated wi th
plants.  Late spr ing sees an abundance of  winged insects,  (Majex,
unpubl ished data)  naking th is  an ideal  t ime for  f lowers to  be pol l inated by
insects.  I t  is  l ike ly  that  spr ing f lower ing ls  par t ly  an adaptat ion for
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ensur ing success of  pol l inat ion.  Most  spr ing f lower ing p lants set  seed in
Iate spring or early sunner. Seed production therefore coincides with the
period of maximum activity of seed taking ants, such as Melophoz:us sp, L
(Australlan National Insect Collection species code) and Rhytidaponera inovmnta
(Crawley), in the northern JarraJr forest (Majer, unpublished data). Berg
(1975)  suggests that  p lants wi th seeds bear ing ant  at t ract ive appendages,
terrned elaiosones, may derive benefit fron ants by having their seeds
dispersed and buried by ants which feed on this seed-associated structure.
The close tirdng between ant activj-ty ard seed production nay therefore be
an addi t ional  facet  of  th is  nutual ly  benef ic ia l  re lat ionship,
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