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Studies of the air sporn acre made at tuo sites: one on an exposed prairie hilltop, 
the other in a woodland ravine at the base of the hill. Collections were made hourly 
xith a Kramer-Collins Spore Snmpler at various times of the year during periods of 
different environmental conditions i.n the spring, summer and fall of 1968 and 1969. 
Daily periodicity in the occarrenoe of the sarious spore types was most pro- 
nounced at the woodland site, indicating that a larger proportion of spores collected 
there uzre from local rather than distant sources. Hourly variation was greater and 
daily periodicities less distinct at the erposed prairie hilltop than at the woodland 
site, indicating that a greater proportion of the spores collected were being trans- 
ported in the atmosphere from remote sources. 

Surveys of air qjora have been made in many different types of habitats 
throughout the world.*-’ However, o111y a few studios have been made to com- 
paw two contrasting ccologival sittes located near one another. Ilamiltonj noted 
that the most abundant sport groups at a country site in England were the 
same and had similar patterns of occurrence as those in the city, but their 
concentration was much less in the city than in the country. Adams and asso- 
viatcs” collected similar spores (which also had similar occurrence patterns) 
in hroadl(aaf and coniferous wootllands and in the city of Cardiff, Great Britain; 
Ijut the- found that the avcragc concentrations of fungal spores at the wood- 
land sites wcrc t.wo times that at C&cliff. Lacq.7 who compared the summer 
air spora of a protevtwl woodlot near a stream and an adjacent exposed grassy 
hilltop (,at. Silwood Park near Ascot, Berkshire, England), found 2.6 times 
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RESULTS 
Series I, August 11 to 16, 1968 (Fig. 1 I 
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The preceding month had hecn wetter than normal, and it rained the da! 
before sampling was started. Hence, conditions were excellent for growth and 
sporulation of fungi in the surrounding areas. 

Tn this series, spore numbers were consistent.ly greater at the woodland site, 
primarily because of ascospores and of basidiosporca (counts of which often cs- 
ceeclcd those of the prairie site 1)~ 4 or 5 times). At both sites, daytime maxima 
wrc widcnt in Cladosporium mid Altcrnaria, and ascospores and basitliospores 
were more abundant during bhe night than during the day. However, t.he peri- 
oclic: pattern in ascospores and hasidiospores was not so distinct at t.lic Iwairic 
as at the woodland sit.c. 

Series II, October 28 to November 2, 1969 (Fig. 2) 

:1lthough moisture was plcntii’ul, tcmpcratures were too low to offer the 
most. fa\-urablc conditions for growth and sporulation of fungi. Iiain occurred 
almost. continuously for the 24 hour periocl of October 29 ; 0.5 inch fell on Oc- 
toher 3 1. 

Although spore numbers ditl not reach the concentrations of Series I, bhe> 
\v(lr(! again higher at the wwdland site, primarily Iwausc of more ascosporcs 
an(l hasidiospores at that site. There were no consistent periodicities in the 
owurrcnw of iIn\- spore type. 

Series III, May 27 to 30, 1969 (Fig. 31 

J)uring this series, moderate tcmIwratures, high humitlitics, ant1 4.16 inches 
of rain cluring May made conditions falorahlo for fungal growth and sporula- 
tion at hot h sites. Fnr 24 hours aft.cr a rain of 1 .I2 inches on May 29, sport 
numbs of most types increased tlecidetll~. At the prairitt site, spore numbers 
were approximately double those at, the wootllancl site both before and afber 
the rain. 1)istinct pcriodicitics wcrc evident in tlic occurrence of all major spore 
ywps at. the woodlantl site. At the prairie site, however, there was considcrahle 
hour-to-hour variation, which olwurctl ilIly Iwrio(lic: Ibattern. 

Series IV, September 12 to 16, 1968 (Fig. 41 

The wathcr was clear with moderate teniIwraturos: no rain fell during or 
for :! weeks prccetling this writs. I1s a result., con~litions generally were unfavor- 
ilhlt’ for growth and sporulation of fungi. At the wootllantl site, spore numbers 
gratlually tlccrcascd as enviroiimrntal contlitions became less favorable. There 
\vas cwlsitleral~le variation from hour to hour, especially at, t.hc prairie site. 
(‘latlosporium, hyphal fragments, am1 Alternaria counts wrc highest at the 
prairie site, with peak numbers generally corresponding to strong daytime 
winds. itscospores wrc low in this series and did not exhibit daily maxima. 

Series V, September 17 to 22, 1968 (Fig. 5) 

This srricbs follouwl iL 3 wwk t11.y l)c~t-io(l ; it IV~IS Iwokt~rl 011ly OII tlw 11;i~ 
Ibviot* to the series I)y 0.4 inch of rain, which was insuficient to produce a 
lN'l'iCK1 f'il\'OIXlJlC for growth ant1 sporulntion of fungi. As in Scrics IV, 



258 Long and Kramer 

Ial 
WOODLAND T 

R. H. O&---e 

TEMP.(F)-0 

PRAIRIE 
5Q 

3m 
WOODLAND l 2m 
PRAIRIE o i 

1000 s ! 

TOTAL SPORES 6oo 1 ., 

ALTPRNARIA 

1 ALLERGY CIIN IMMUNOL 
MAY 1972 

FIG. 1. Series I, August 11 to 16, 1968. Concentrations of total air spore and maior 

components per cubic feet of air plotted at 2 hour intervals for both woodland and prairie 
sites. Shaded areas ore from 1800 to 0600 hours. R. H. =I relutive humidity. This series IS 

included in the summary woodland and prairie wet series of Fig. 6. 
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FIG. 2. Series II, October 28 to November 2, 1969. This series is included in the summary 
woodland and prairie dry series of Fig. 6. 
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FIG. 3. Series III, May 27 to 30, 1969. This series is Included I” the summary woodland 
and prairie wet series of Fig. 6 
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FIG. 4. Series IV, September 12 to 16, 1968. This series is included in the summory 
woodland and prairie dry series of Fig. 6 
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FIG. 5. Series V, September 17 to 22, 1968. This series is included in the summary wood- 
land and prairie wet series of Fig 6. 
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FIG. 6. Meon circodion periodicity curves expressed as percentages of the peak geo- 
metric mean concentration from series taken when environmental conditions for growth 
and sporulation of fungi of surrounding areas were favorable (wet series) and unfavorable 

(dry series) at the woodland and prairie sites. Similar graphs are presented for comparison 
from data obtoined during 1958 to 1962 on the roof of a building on the Kansas State 
University campus. The woodland and prairie dn/ series were compiled from 15 individual 

24 hour series; woodland and prairie wet series were compiled from 9, 24 hour series; 
and the rooftop dry from 13, 24 hour series and wet from 25, 24 hours series. 
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through a 24 hour period. These numbers probably largely rcprcsent Cladospo- 
rium in the atmosphere moving over the sites during these periods. 

li pattern similar to that of t.he woodland site was obt.ained from the rooftop 
sampling station in t.he center of the Kansas State University campus, approxi- 
matcly 3 miles upwind from bhe nearest prairies where large numbers of Clad- 
osporium sports cwuld be released. ‘9 *‘I I2 There, maxima occurred at any time 
of clay or night, tlcpcntling on the concttntration of the spores in the air mass 
p;lssing over the site. 

The pattern with daytime maxima at the prairie site \vas more distinct 
(luring wet than during dry periods, indicating that a larger proportion of 
(Ilatlospurium was from the surrounding grasslands. The somewhat less distinct 
I)attwn during dry periods would indicate that a comparatively largw per- 
wntagc of the spores collwtcd were bransported in the atmosphere from remote 
solll’c’cs. 

Xlternaria had daily patterns similar to Cladosporium at all 3 collwtion 
sites during bot.11 tlry and wet periods. The daytime masima at the prairie site, 
(luring both dry aid wet periods, wrc in fact more ~~ronouncctl than in Clatlo- 
sporium, probably bccausc a grcatcbr pcrcclltage of the Xltcrnaria spores were 
from the surrountling grassland md this more clwsel~ reflected the pattern of 
clay1 ime wItwe. Although some sports of Altcrnaria arltl Cladosporium un- 
cloul~trtlly were relcascd during t.he nighttime, especially when wincls wrc co~ll- 

l)arwtivc‘ly high, it is hclic!ved that most of the spores collcctccl at night wrc 
from remote sourws. 

Sumbcrs of basifliosporcs and uscnsporcw in the atmosphere are influence(l 
by moisture condit.ions of the environment more than conidia of fungi SUCK 
as C’latlosporinm and riltcrnaria. 111 dry wcathw, discharge of basidiosporcs 
;i11(1 nwospows is halted, and spore numbers in the atmosphere decline to a 
Ion, lt~vel. However, conidia of Cladosporium and ,\lternaria which arc formed 
tluring ~vct periods ma\- bewmt: tttmporaril,v lo(lgetl on leaf snrfaws; during 
Iatc‘r (Iry periods, they may bc relcasecl into the air. 
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