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of Murcia fsemi-arid southeastern Spainl

Abstract Annual variations in the abundance of Alter-
naria spores were related to the length of the spore pgti-
od for éata from Murcia (southeastern Spain). To under-
stand the relationship between the number of spores and
climatic factors, Alternaria spore counts for March 1993
to February 1994 were examined by means of correlation
and regression analyses with fourteen different weather
parameters. The results indicated that there was a ten-
dency fot Alternana spore concentrations to increase
with increases in temperaftlre, wind speed and hours of
sunshine. Negative correlations were observed with air
pressure, wind direction and humidity. Theoretical
óurues for Alternarfa spore counts are given in relation
to temperatures during the period studied-
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lntroduction

Alternartais a saprophytrc fungus distributed throughout
the world and" like other fungi, is well known for requir-
ing certain optimum conditions for each phase of its
growth; For example associations with hurnidity and
temperanrre haw been well documented in the mycolog-
ical'literatdiè:r lt'fids :also bee'''established that changes
in weather pròduce fluctuations in the atmospheric spore
concenEation. However, the contents of the airspora also
fluctuate fór biological reasons, such as the growth and
differentiation of spores (Gregory 1973).

'Alternaia together with Cladosporíum has been con-
sidered to be the rnost prevalent of mould allergens
(Budd 1986; Vijay et al. 1991). It has been described as
one of the major fungi responsible for inhalation aller-
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gies in man (Caretta 1992), thus explaining why Alter-
narta spores are counted in many areobiological stations
along wittr airUone pollen. Climatic information is of
great importance in the management and/or prevention
óf respiratory allergic diseases (Hasnain 1993). An in-
vestigation into the effects of these different factors on
the incidence of airborne spores is of particular interest,
in view of the fact that the relationship between airborne
pollen and meteorological conditions is a complex.

Because of its geographical position, Murcia presents
a semi-arid rainfall regime (250-300 mm), with a mean
relative humidify of 587o and mean annual temperafure
of 18o C. Within a radius of 15 km around the sampling
site, a total of nearly 400000 people live in about 50
towns and villages (including Murcia ciry). The aim of
this paper is to investigate possible relationship from 1
March 1993 to 28 February 1994 between the concentra-
úons of Alternaría spores and climatic variables in the
area. Statistical models have been evaluated in an at-
tempt to make initial predictions relating Alternaria
counts in the Murcia atmosphere and climatic parame-
ters.

Materials and methods

From I March 1.993 to Zii reuruary Lgg4,a Burkard volumetric 7-
day recording spore trap (Hint 19t12) was gp9rlted-at about 19 m
abóve gpounà'ldvel on ihe exposg{ flat roof of the Veterinary Fac-
ulry, Eípinardo Campus, Murcil Uniygr-sity.(l 19 m above sea-lev-
el,'i8"dlN, ol"lOtv, 4 km Nw of Murcia city). For recording
purposes, slides were prepared following standard methods (Og-
àen ct ù. lnq and eianrined by light microscopy. The data ex-
pressed as number of sporeVm3 of air werc obtained by counting
àtl l,ttr^oric spores oìr four longinrdinal transects. Those daily
stides spoilcd by insects were ignored-. Meteorologic_al data were
obtaineà from the monthly bulletin of the Centro Meteorológico
Territorial of the lnstituto Nacional de Meteorología in Murcia, lo-
cated I km from the sampling site. The relationship between Al-
ternaría spores and weather variables rya;_9xplo.r9d.by the Spear-
man rank torrelation coeffrcicnt method.'When this index was sta-
tisúcally significant, a numericalapproach to Alternaria spore dis-
Uibutioir wis made by discrete (Poisson) regtession analysis, giv-
ing a theoretical pattern adjusted to a curve and corresponding to:



-r..-ino the period benveen March 1993 and February
7Àî-AArmaria spores were the most common element

i?y{.'!,X,"$Hi;^ff;'à^:í"r##:n"i*:'?X
iíiiA;ra.' Altemaria appeared every day of the year

H.*.'t, the mean daily average being 31 spores/m3 al-

);r""--t nvo principal periods of occurrence were ob-

l is. I Duuly variations of Alternana spores. ^The hoizontal line

i"irclro um"undaily average of 31 spores/m3

:l-.

Fís,.Z Daily meteorological data of rainfall, wind speed, wind di-

...?óo, andsunshine hours

t '  : l : '  t  . :  - . ,

.  _ - :  { : . 1

177
':

;;served: a short season in June,and a longer one during
autumm (Fig. 1). Frbm the total,of 343 diys considered,
140 produced spore counts exceeding 31 spores/m3, 68

,,days presented counts of more than.5O spores/m3 and 8
days presented more than '1 Vo of the total annual count.

Meteorological data used in the analyses included air
pressure, rainfall, temperature, mean wind speed and di-
rection, humidiry and sunshine. Daily variations of the
meteorological data are represented in Fig.2. After
mathematical analyses, significant correlations were ob-
tained between Alternaria spore counts and temperature,
maximum and mean air pressure, wind direction and to-
tal hours of sunshine (Thble 1). The results indicate a
possible dependence of the concentration of Alternaria
spores in the atmosphere on the foregòing climatic fac-
tors. From the theoretical patterns obtained by discrete
(Poisson) regression analysis of these factors, only those
concerning temperatures could be regarded as acceptable
(Fie.3).

Temperature, sunshine and humidiry are meteorologi-
cal factors which are mutually dependent. Thus, a posi-
tive correlation between Alternaría airspore counts and
sunshind could explain, at least partly, the positive corre-
lations of Alternaria with temperatures and negative
ones with humidiry, as obtained in Murcia during the pe-
riod studied (Table 1). Despite the nonsignificant nega-
tive relationship of humidiry with the Alternaría atrspore
count and the positive one with total sunshine it would
seem that temperature is the most important factor af-
fecting Alternaria airspora concentrations in Murcia.

Although the statistical analysis of 1 year's data is ob-
viously insufficient to establish a model for Alternaria
spore concentraúons in relation to climate, we observed
between March 1993 and February 1.99a that optimum
growth temperatures (more than 45 spores/m3) occurred
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Temperature Humidiry

Maximum I 07:00 h 13.00 h 18.00 h Mean

f.iaUte I Spéarrnan's correlatiou
coefEcients (r) for meteorologi-
cal f arameters (independent

, variables) and totalAkernaría
counts (dependent variable)

Signifrcance level:
* 57o (0.195),

** LVo (0.?54),
*** O.tEo (0.321)
" OnIy forrainy days

0.5507*** 0.6189'r(**. . 0.6095*** 4.r23r -0.0514 -0.0993 --0.1017

Air pressure Wind Sunshine Rainfall

Maximum Minimum Mean Direction Velocity Duration .q.mount :

4.2990** :'0.1803 4.2351** 4.2725** 0.0436 0.1950* -O.M53.
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Fi& 3 Ntemaría spore counts and theoretical pattcrns relarcd to
temperatuc

.''oVèi mean temperatures rangingtftom 2}"to.n",C, mini-
rtrlrtr temperatufes of 13 to 20o c and maximum temper-
,atufes of 30 to 38" C. According ro the mathematical ap-
:'proximation, mean Alternaria spore concentrations were
more than 31 sporeym3 when maximum temperatures
were higher than 25o C, minimum temperatures were

, higher than 9o C and/or mean tgfnperaturds were higher
than 16o C. However, the spore cóncentration begai to
fall when maximum temperatures were higher ttran 3+"
C; minimum temperanuei were higher than-te" C and/or
mean temperatr:res were higher than 24" C. The opti-

i mum range of growth temperature (mean temperahre
|:2\27o C) wris similu to but about 2" C lower, than was
';1not .A by Fljelmroos (1993) in Stockholm, Sweden.
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At the moment no firm statistical models and no more:
accurate approaches can bp made regarding the influence
on Alternarta spores of individual or combined climatic
factors in the Murcia area. Further studies on several
years' data will perhaps be of help in this task.

We cannot exmpolate results between sites because
locals factors seem to have a great influence on airspora
behaviour. In relation to Alternaia, a number of studies
have been carried out throughout the world relating the
effects of climatic factors on aerial diffusion of spores.
For the best part, temperature and relative humidity have
seemed to be the most important meteorological factors
involved in the release and dispersal of airspora (I-yon et
al. 1984, Kansas, USA; Rosas et al. 1990, Mexico city,
Mexico; Srivastava and Wadhwani 1992, Lucknow, In-
dia), but the results are diverse and some of them also
show correlations with other factors: Hawke and Mead-
ows 1989 (Capetown, South Africa; wind speed and sun-
shine hours); Palmas and Cosentino 1990 (Cagliari and
Sanlury, Sardinia, I,ulyt temperature, humidity and rain-
falt); Cadman 1991 (Pretoria and Johannesburg, South
Africa; wind speed, pressure and rain); Hasnain L993
(Auckland, New Zealand; wind speed); Fljelmroos 1993
(Stockholm, Sweden; temperature, wind speed and hu-
ddity); Fernóndez-Goru[lez et al. 1993 (León, Esparla;
temperature, rain and humidity).
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