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SUMMARY

varíation rn Artemaria spores in the atmosphere of Murcia(sE spain) were studied for 2 years. lJsing a Burkard volume_tric samprer rocated about 1g m above ground rever, sporeswere collecfed and counted hourly Oy fignt microscojy. Theresults suggest that species of Aúemana are present'in theatmosphere of Murcia evety day throughort tà" year. Meandaily concentration of Artemari a-was 2s spores/nf . seasonarvaiations showed the rowest concentrations during wintir andthe híghest ín autumn- rn the monthty pattem two peaks wereobserued every yeat: the first in about Maydune and the sec-ond occuning in october- tn the intradiumat varratiini,-maxi-
mum concentrations were obserued between 5:00s:óo p.*.(spanísh officíat time). The variation of Artemaria ,pii", in n"ahtosphere ín rvrurciaseerns to be rerated to ainàrinl a^oothroughout the year 
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INTRODUCTION

Altemaria is a very common and wert known genus,of cosmopolitan {ungu9. lt include, 
"rornd 

iO .Jr.i.,of plant parasites, which provoke 
"rop 

Oirr".!:"ijgreat economic ross every year througirout thp worrd,an d sapiophyteò ri uke otnór'f u n g r, ii;;;;;oÈoào",
its numerous spores by rereasin-j tnem int"t"'ùrou-
fent airstreams of the atmospheré, alowinó-tfu-rpor.,
to be distributed farfrom their source. Thisàr.ou-Ji, to,,its high incidence in the air. 

---

Along with cradosporíum, Altemariahas been con-
sidered to be the most prevarent of mourd artergens (1,
2). lt has been described as one of the major tu"ngi ,"r-ponsible for inhafation artergies in man (i). In view of
llre fad that sporuration and dispersar depend on bothbiologícal and climatic processes, numerous efforts aremade every year throughout the worrd to determine pat-
tems and rerationships between the airbome spores ofAlte ma ri a and meteororogicar con ditions. The resu rts ofhese investigations are usuarty of great interest, and corn-
bíned with crinicar data courd improve diagnosis, treat-
ment and prevention of respiratory ailergiò diseases.

Because of its geographicar positíon in southeastem
spain, Murcia has a semiarid rainfafr regime teÉó-goo'nm)r with a mean rerative humidity of s-g"/" 

"àd 
,n""n

annualtemperature of 1g oc.'within a radius of 15 km
apqnd the sampling site, a totat of nearty 400,000 peo-
ple five in about s0 towns and viflagei (incruoing tneqity oJ lltúrcia): The incidence of Atteàariàin rhe naìrcia
area accofinq g 91"/" oî the totar ailergenicity to fungi.

of { years of data) variations in the annuar, seasonal
and hourly distributions of the airbome spores of Atter_
naria and find out their conelations with meteorological
factors. Resurts might weil be used in preventiné oir-
eases in conjunction with the previous knowteoge àbout
optimum grovrdh temperatures and rerative humidifi o'g",
in the Murcia area (4).

MATERIAL AND METHODS

. A Burkard votumetri cl4ayrecording spore trap (5)
located at about 19 m above ground rever on the ex-
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l'posed flat roof of the Facutty of Veterindry Scieóéé;:uni: ,
versity of Murcia (110 m a.s.l.; 4 km NW of he'citybf Mur' ,
cia) was in operation from March 1 , 1993 to February
28,1995. There ars no higher buildings in the immedi-
ate vicinity of this faculty. Daily slides from weekly rib-
bon strips were prepared following standard methods
(6) and examined with light microscopy.

Hourty pollen data (Spanish otficial time, GMT +2 in
spring-summer and GMT +1 in autumn-winter) were ob-
tained by countin g all Altemanh spores on four longitu-
dinaltransects. Missed and rainy days (those with rain'
fall above 0.1 Um3) were not taken into consideration
for calculations.

Meteorological data were obtained from the Teni-
torial Meteorology Center of the National Institute of Me-
teorology in Murcia (1 km from the sampling site). Be-
cause of the non-normaldistribution of he Aftemaríaspore
count, the relationships between conidia and weather
variables were explored using the Spearman rank cor-
relation coefficient method with the computer program
SPSS release 5.0.1 (SPSS Inc., 1989-1992, Chicago).
In graphical representations daily pollen counts (spores/
m3) were standardized into percentages to take into ac-
count the annual variations in pollen abundance-

RESULTS

Overaltquantities of 9,740 and 5,743 sporeVm3 were
obtained from March'-1', 1993 to February 28,1994 and
from March 1, 1994 to February 28,1995, respectively.
The real content was probably higher because Alter-
nariais believed to be strongly underrepresented in the
spore counts at roof level (7). The mean daily concen-
tration varied between periods: 32 sporelms for the
first and 18 spores/m3 for the second. A maximum (182
sporelm3) was reached on June 10, 1993. For the
whole period mean daily concentration was 25 spores/
ms.Although ùrere were differencesin Altemang spore
òóncentraúons between the periods studied, iannual

distribution pattems were similar. Annual stiatistics are
shoam in Table 1.
,1 ,Fói seasonal,variation.(Fig: 1), the highgst ódcerytfa:

tion was seen in autumn (about 40% of the tolal). The

, loqest concentrations were registered in winter (ab.out
706''lo 8olo). Summer presehted higher concentrations
than spring but both ranged from about 25/o to 30Y".
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Fig. 1. Seasonal vaiations in the.daily mean ancentntion ofAltema-

na spores in Murcia

The pattems observed in the monthly variation (Fig.

2) were similar for both time periods (with lower levels

for the second) and peaked twice each year: in May-

June and in September-Octobel with a decrease in sum-
mer due to high temperatures and Iow relative humidi-

ty. Few Attemaria spores were found in winter, when

mean minimum temperature was clearly below (2 to

3 'C) the optimum minimum (13 to 20'C) proposed by

Fíg. 2. Mottiltly vaiations in the daíly mean concentation ofAltemaria

spoàè in Murcia. Horizontal line lndiatas a mean daily avenge of 25

spores/nf .
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Table I
Anngal sîatistics Íor Ntemaría spor€ts.

Totalcount Daily mean Days

Ìî/h9" pedod

lst period
' '1 ,i1. ,;;1;.1 l1, . . .

2nd pèiiod

15,483

9,740

5,743

24.5

31.9

17.5

262

30.3

r'Ò.s

182

182

129

l ro

1.7

1 .1

0

2

0

633

305

328

SE ! Sàndard enor; SD = standard of deviation.
'



spores/m3

100

80

60

40

n

0
1 13 25 37 4S) 61 73 85 97

,
309

' . 1 . . T . , 1  
l ,  I  i - , .  r l  

' -  l
: .  ' .  

i

Itrt Munuera Glner et al. J lf.ryEsr Aueneol Cur.r lnr',ruNot

Fig.3. WeekU wriations of the daity mean concentraùbn ofAltemaria
spores in Murcia.

Munuera et al. (4). Weekly pattem tor Altemara spores
is presented in Fig. 3.

With each hourly count taken at the same time every
day of the year, the mean number of Alteman'a spores
was calculated and an intradiumalvariation model was
obtained (Fig. 4). Throughout the day, low concentra-
tions were found during the night, with the minimum at
about dawn and increasing constantly up to the maxi-
mum from 5:00 p.m. to 7:00 p.m. (Spanish official time).

Graphical and mathematical (Mann-Whitney U test)
comparisons of the meteorological data showed differ-
ences between annual periods, with the second period
being warmer and drier than the first, and the first peri-
od being windierthan the second. However, annualten-
dencies in meteorological factors are both very similar.

Mathematical analyses showed very significant cor-
relations (p <0.001) between daily spore concentrations
and some meteorological factors fl'able 2): positive with

spores/m 3

o l  60507@11  ,13  15  17  1921  A

Fîg.4.Thre+hourrunning meat Qíntered ònthe seand hour) of the
mean hourly average of Altemaria qncentntions in the atmosphere
of Murcia. i

;
spring and àùumn temliàratuièè; negative with air pres-
sure in autumn; posllive with evaporation except in win-
ter; and positive with wind yelocity during autumn. Other
conelations (p <0.01) were worh noting, inctuding: posi-
tive with minimum temperature in winteri positive with
wind direction in summer (SVV), adumn (NE and SE) and
winter (NE); negative with wind direction in spring (NW,
sumrner (NE), autumn (SVV) and winter (SW and NW).
Correlations with whole periods are shown in Table 2.

DISCUSSION

Comparison of airbome AIte maìaspore concentra-
tion in two different time periods in Murcia indicated that
the concentrations were not the same in both periods;
however, considering thè difference in weather condi-
tions between the two periods, this was to be expect-
ed. DespÌte differences in concentration, trends of sea-
sonal and monthly pattems were too similar for both
periods. Noteworthy differences were not found in daily
variation pattems obtained for every month and sea-
son, indicating that Altemana releases its spores in a
constant daily pattem throughout the year. Total daily con-
centration depended on the time of the year.

Overall quantities of Altemanb spores in the atmos-
phere in Murcia were higherthan those repofted in other
countries: 3 to 6 times higher than in Lucknow (lndia)
(8), 2 to 14 times higher than in Stockholm (Sweden)
(7'),2 to 7 times higher than in Cagliari (ltaly) (9) and 1
to 2 times higher than in Melboume (Australia) (10).

The annual peaks obserued (the first in early sum-
mer and the second in autumn) were consistent with
those obtained in other cities with a similar climate, such
as Cagliari (9), Melboume (10) and Brisbane (Austra-
lia) (11). In Cagliari (ltaly), Altemana peaks from late
April to July and in autumn. More similar pattems to
those obtained in Murcia were recorded in Melboume
and Brisbane (Australia), with peaks in early summer
followed by a second seasonal peak in autumn (10,
11). In all cases, the peaks reverse their relative signifi-
cance in comparison with Murcia, where highest con-
centrations occuned during autumn raffier than summer.

Intradiumal pattem of spore variation in Murcia (Fig.
4) supports the idea that Altemaría is a late afternoon
taxon rather than an early aftemoon one as proposed
by Gregory (12) and Srivastava and Wadhwani (8). Con-
sidering conelations between Ntemana spore concen-
trations and wind direction fl'able 2), and keeping in
mind that occurence curves arc broader and lower and
delaying peaks are a consequence of re_mote pollen
sources (13-15), high Altemaría spore concentrations
in the late aftemoon in Murcia could be due to long dis-
tance fransport and subsequent redepositing in the sampl-
ing site area.

In relation to exposure levels and sensitization and
exacerbation of allergenic symptoms in Murcia, no data
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Table 2
Iilff * *nelation coefft cients

lst period 2nd period Spdng Summer
Whole Period

Wnd

Fúr pressure

Others

Direction
VelocitY

Run
Calms

NE
SE
SW
NW

Maximum
Minimum

Maximum
Minimurn

Min. 15 cm a.g.l.
Mean

Rainfalt
Evaporation

Relative humiditY
lnsolation

4216/.'*
0.0435
0.0084
0.0539
o2428*
0.1682-

4.1737*'
-o.188r*

-0.3661-
-02811-

0.46iÍ13*
0.5257-
0.5264*
0.5175-

0.0178
o.32îî*

4.0655
-0.108r'

{2588*
0.0481
0.0149

{.1002
02840-
o2444n

4.177t*
--0.1859-

-o.3052-
-o.1849-

0.5468*
0.6214-
0.6213-
0.6088'-

4.0412
0.3738-

-0.0419
--0.0944

42052"*
0.0561
0.0421
0.134r
02474"
0.1826-

-0.1532"
-0.17ts4-

-0.4161-
-0.3612."

0.48€-
0.5179'-
0.4973*
0.530r"

0.0523
o.29:61*

-0.0816
-o.110r

4.168r
4.0925
4.0735
0.1728'
0.10?2
0.092

4.0467
42273"

-o.0168
0.0182

0.5093'-
o.M?2*
0.4?28*
0.5184*

-0.1888'
0.3074*

-0.0490
0.2159*

0.1098
-o.004
4.r/o1"
-{.0073
-{2146*
-o.1087

0.1863'
0.1198

4.11&l
--0.0924

4.1245
-o.1879'
4.1192
4.1812'

0.1027
0.3079*

4.0852
--0.1176

-o.1528'
o2944-
o2127*

42071*
09'341"
o.2&"

42097'
-o.m45

42362*
.0.9724
-o.0046
0.0992
o.22:91*

-o.1213
42314-
4.1644-

Tempera-
tJr€t

4.49m- -0.0158
-o.4445- ' 4.0016

0.4255* 0.081Íl
0.4614* 0.1892'
0.4296* 0.1838'
0.5060-' 0.1466

o.a227 0.0565
o.&74"' 0.1375

-0.1188 0.0996
42033* -0.0941

'p <0.05, *P <0.01, -P <0-001

areavai|ab|eatthemoment,bt j tSomestudiesarenow
underway.Wehopethatresu| tswi | |beab|etobepre-
sented in a few months.

Relationships between airbome Altemana spores

and weather variables fl-able 2) only partly agree with

those found out in other localities. Positive correlations

with winter relative humidity and temperature were re-

portedbyRutherfordefa|.(11)inBrisbane(Austral ia)
as well às Oy Palmas and Cosentino (16) in Cagliari

(ltaly), but in this case the relation was negative with

ietaiive humidity. ln Melbourne (Australia) Mitakakis et

at.(10)reportednegativecorre|at ionwithrainfa||and
positive wifr mean teinperature. In Stockholm (sweden),

i{l"lrroos (7) noticed positive corelations with relative

humidity, temperature: total cloud, air pressure' wind

velocity and Úind direction depending on the yel'

nnhry, wind direction showed negative conelations

wllh Altemaría spore concentrations excepi in summer.

îilfifi.rrrv 
",il.è"qu.n." 

of the positivg plationship
*tf, e"*A wtnOs gustfnom 0o to 180o) and th-e legative
*. vriÙ *.nt"m wúds ffrom 18f to 360.')' *th t" high

..t.d* coune being linked to.northeastem winds (from

0o to'90"). fn rumtét, the highest spore counts seem

io Ué ii"i.O with westem winds (from 180o to 360o)' re-

versingtendenciesincomparisonwiththerestofthe
year. ti Murcia, corelations w€re similai throughout the

iwo periods, showing difierent values for every season'
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RESUMEN

Dunnte2afiossehaestudiadolavariaciónenlascanti-
dades de esporasde Altemana presentes en la atmósfera de

Ia cíudad de Murcia (SE Espafra)' Se ha usado un captador

volumétrico Burkard situado a 19 m de altura para recolectar

las esporas, y microscopía óptíca para su identíficación y re'

cuento. Las esporas de Altem ana estàn presentes en la at'

mósfen de Murcia durante todo el afio' con una concentra'
.cíónmediade25espons/rtf.I-asmenoresconcentraciones

se registran en inviemo y las mayores en otofio' Se obser-

varondosmAximosalokrgodetafro'elprímeroenmayo'iu'
nio y etsegundo en octubre' Ato targo del día se notó un pro'

grríiro aumento de las concentraciones desde prímens

horas det dla (8-g h), haffi alcanzar un mAximo al fínal de Ia

brde(17,19h).b 'presenciadeesponsdeAlternanaenla
atnósfendeMurciapareceestarrelacionadacondístintos

liÀÀrt * meteorológías según el momento del afro'

Pafabras clavez Aftemana'Aerobiología - Esporas aerov&

lliìr, _ v"riación estacionat- Variación mensuat - variación

intt"diut"' Muestreo volumétrico
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