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Incidence and Distribution of Airborne Spores of Aspergillusfiavus in Missouri
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MATERIALS AND METHODSABSTRACT Spores were collected with three
HOLTMEYER, M. G.,andJ. R. WALLIN. 1981. Incidence and distribution ofairborne spores of atmospheric samplers: the Rotorod
Aspergillusflavus in Missouri. Plant Disease 65:58-60. sampler (Metronics, Palo Alto, CA) (1),

Airborne spores of Aspergillusflavus, a fungus that may produce aflatoxin, were collected with the Burkard version of the Hirst
three air samplers at several sites near cornfields in Missouri during 1976-1978. "Decapped" corn volumetric spore trap (Burkard,
kernels and Aspergillus differential medium (ADM) were used to detect A. flavus spores. The Rickmansworth, Herts., England) (7),
percentage of days on which spores were collected at each site differed from year to year but was and the Andersen six-stage viable particle
never below 17%. In 1976 and 1977, spores were caught on the highest percentage of days at sampler (Andersen 2000 Inc., Atlanta,
opposite ends of the state (northwest and southeast Missouri). ADM was more efficient than GA) (2).
decapped kernels for detecting and estimating the concentration of airborne A. flavus spores. For the decapped kernel method used

in 1976 and 1977, the collecting surfaces
(double-stick cellophane tape) from the

In 1964, a summary of airborne mold 14-17), spores were collected and Rotorod and Hirst samplers were placedsurveys (13) ranked Aspergillus fourth identified on solid agar growth medium exposed-side-up on filter paper in sterile
among dominant airborne spores in in petri dishes exposed to the air. In this 15-cm petri dishes. Corn kernels were
frequency; no species were distinguished. method, spores are deposited on the agar surface disinfested by soaking for 2 min in
Airborne spores of Aspergillusfiavus Lk. by gravity and wind; they are not a 1% solution of sodium hypochlorite,
ex Fr. have been identified at various sites differentiated according to their ability to then rinsed twice with sterile distilled
(4,8,9,11,14-17). In most cases (4,11, germinate and grow in corn kernels and water. Tops of the kernels were cut off

produce aflatoxin. with a sterile razor blade, and kernels
A new method (18) uses "decapped" were placed cut-side-down on the tapes in

Journal Series paper 8509, Missouri Agricultural corn kernels in a presumptive test of the petri dishes. The filter paper was
Experiment Station, Columbia. Portion of a thesis material collected by air samplers for moistened with sterile distilled water, and
submitted by the first author in partial fulfillment of
the requirements for the M.S. degree, University of growth of A. flavus and production of the plates were incubated at 27 C for 7
Missouri, Columbia. aflatoxin. Furthermore, Aspergillus days. Cut ends of kernels were then

differential medium (ADM) (3,6) has checked microscopically for A. flavus
Mention of a trademark, proprietary product, or been used for rapid detection and growth and examined under long-wave
vendor does not constitute a guarantee or warranty of ietfcto fA lvsadrltd utailtlgtfrbih reihylo
the product by the USDA and does not imply its ietfcto fA lvsadrltd utailtlgtfrbih reihylo
approval to the exclusion of other products or organisms in the A. flavus group. We fluorescence, which is regarded as a
vendors that may also be suitable, used the decapped kernel technique and presumptive test for A~flavus infestation

ADM to estimate the incidence and and aflatoxin contamination (5,12,19).
___________________________ distribution of airborne spores of the Aspergillus differential medium was

0191-2917/81/01005803/$03.00/0 fungus near Missouri cornfields before, used to detect A~flavus on the collecting
©1981 American Phytopathological Society during, and after harvest, tapes of the Rotorod and Hirst samplers
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in 1978. Sterile toothpicks were asepti- on more than 70% of the days on which placed on these comparisons.
cally placed on the unexposed surface of air samplers were run at Spickard and In 1978, A.flavus spores were collected
tapes to facilitate the rapid removal of the Portageville (at the northwest and on 43% of the days the Andersen sampler
tapes from the Rotorod collecting arms or southeast ends, respectively, of the state), was operated at Novelty (Table 2); viable
Hirst collection drum and to aid in the but on less than 41% of the days at Mt. spores per cubic meter of air averaged
later handling of the sticky tapes. The Vernon. In 1978, spores were collected on 23.9, and spore count was highest (56.5)
tapes were placed exposed-side-down 88% of the sampling dates at McCredie. on 1 July. At McCredie, spores were
(toothpick-side-up) on the surface of In contrast to the two earlier years, spores collected on 38% of the days, viable
ADM agar in plastic petri dishes. A. were collected on 30% and 17% of the spores per cubic meter averaged 14.1, and
flavus colonies on plates were counted sampling days at Spickard and Portage- the count was highest (28.3) on 1 August.
after a 72-hr incubation at 28 C. ville, respectively, in 1978, and on 54% of At Bradford, spores were collected on

In 1977 and 1978, we used the Andersen the days at Mt. Vernon. 30% of the days, viable spores per cubic
sampler to test the usefulness of ADM for Atmospheric spore concentrations. In meter averaged 12.4, and the count was
estimating A.flavus spore concentrations. 1977 at Novelty, A. flavus spores were
The six collection plates of the sampler collected on ADM with the Andersen
each contained 27 ml of ADM. The sampler on 45% of the sampling days; on
sampler was operated for exposure days when the fungus was detected, viable 60

periods of 1 and 5 min (5 min only in spores per cubic meter of air averaged
1978) on each sampling day. After each 22.7 (Table 2). Spore concentrations were in 50

exposure, plates were incubated for 72 hr highest in June and October and lowest in ( 40

at 28 C, then examined for the August and September (Fig. 1). 0,
characteristic yellow orange pigment On days in 1977 when the concentration 30

under tan, nonsporulating colonies. The calculated with the Andersen sampler t
number of spores per cubic meter of air was greater than 35.0 spores per cubic > 20

was calculated by dividing the total meter, qualitative data from the Hirst and
number of A. flavus colonies on the six Rotorod samplers also indicated the 10

plates by the number of minutes the presence of A. flavus spores in the air. A .
sampler was operated (flow rate of When the concentration was less than JUNE JULY AUG SEPT OCT NOV

sampler = 1 ft3/ min) and then multiplying 35.0, data from the samplers were not in Fig. 1. Atmospheric spore concentration of
the resulting number by 35.315 to convert complete agreement. However, because Aspergillus flavus at Novelty, Missouri, in
from cubic feet to cubic meters (35.315 ft3  the Andersen sampler was run infrequently June-November 1977, as determined with an

= 1 i 3 ). (1 day/ wk), great weight cannot be Andersen six-stage viable particle sampler.

When characteristic colonies had been
counted, mycelial plugs from individual
colonies were transferred to Czapek Table 1. Aspergillusflavus spores collected by Rotorod, Hirst, and Andersen air samplers at eight

solution agar for species verification, locations in Missouri, 1976-1978

Isolates obtained from the air samplers No. of days
were also tested for their ability to operated was detected (%)

produce aflatoxin; results of these tests

have been published (10). Location Samplera 1976 1977 1978 1976 1977 1978

Samplers were located next to Spickard R 35 30 30 80 73 30
cornfields at sites indicated in Table 1. Novelty R 34 64 24 56 67 17

Rotorod samplers were placed 0.3 and 1.8 H 126 154 70 47 41 24

m above the soil surface and were A 20 7 60 43T 128 154 76 54 48 30

operated for 15-min periods 2 days each Norburne R 21 7 48 30

week from time of planting until a few Columbi R 38 46 21 35 4
Columbia R 38 46 21 34 57 48

weeks after harvest (1 day per week at Bradford Farm R ... 46 22 ... 67 50
Norburne in 1977 and McCredie in 1977 H ... 71 ...... 41 ...
and 1978). At some locations, a Hirst A ... ... 13 ... 22
sampler was placed next to the Rotorod T ... 97 22 54 59
samplers and operated continuously McCredie R "" 6 8 ... 67 75
from time of planting until after harvest A 8 38
(about 15 May-l November). Hirst T .. 6 8 .. 67 88
collection drums were changed weekly, so Mt. Vernon R 22 30 24 36 41 54
that exposed tapes of the Hirst sampler Portageville R 18 30 6 78 77 17

represented spores collected from 8:00 aR - Rotorod sampler; H = Hirst volumetric spore trap; A = Andersen six-stage viable particle

a~m. Monday to 8:00 a.m. the following sampler; T - total for all samplers.

Monday.
Table 2. Atmospheric spore concentrationa of Aspergillusfiavus at three locations in Missouri
during the 1977 and 1978 growing seasons, as determined with an Andersen six-stage viable particle

RESULTS sampler
A. flavus was a common spore

component of the air in Missouri during No. of days Days A.flavus
the 1976-1978 goigseasons. The sampler was detected Viable spores of

fungus was collected each year from every Location operated (%) A. flavus/ma

location sampled. The percentage of days 1977
on which spores were collected varied Nety20 45 22.7

from year to year but never fell below Noet
17%. The number of days the samplers 1978

were operated and the percentage of days Novelty 7 43 23.9

that spores were detected at each location McCredie 8 38 14.1
in each year are presented in Table 1. Bradford 13 30 12.4

In 1976 and 1977, spores were collected a Average spore concentration on days when spores were detected.
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highest (21.2) on 1 August. Because the The incidence and concentration of A. 8. HOLTMEYER, M. G., and J. R. WALLIN.
Andersen sampler was operated on only a flavus spores fluctuated with the year and 1978. Incidence of Aspergillus flavus andAnesnsmlrwsoeae nol a fausprsaflatoxin in Missouri. (Abstr.) Bull. Mo. Acad.
few days in 1978, we did not compare season. In 1977 at Novelty, highest spore Sci. 6:7.

these data with the qualitative data from counts in June and October (Fig. 1) 9. HOLTMEYER, M. G., and J. R. WALLIN.
the other two samplers. coincided with the greatest tillage and 1978. Incidence and distribution of Aspergillus

harvesting activities. More frequent flavus and aflatoxin in selected hybrids at
selected sites in Missouri. (Abstr.) Phytopathol.

DISCUSSION sampling with the Andersen sampler and News 12:204-205.
more complete documentation of field 10. HOLTMEYER, M. G., and J. R. WALLIN.Airborne spores of A. flavus were tillage activity will help to clarify the 1980. Identification of aflatoxin-producing

present at all sampling sites in each relationship between the two phenomena. atmospheric isolates of Aspergillusflavus.
growing season. Collected spores were Phytopathology 70:325-327.
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