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Introduction

Molds are filamentous (fuzzy or dusty looking) fungi that occur in many feedstuffs
including roughages and concentrates. Molds can infect dairy cattle, especially during
stressful periods when they are immune suppressed, causing a disease referred to as a
mycosis. Molds also produce poisons called mycotoxins that affect animals when they
consume mycotoxin contaminated feeds. This disorder is called a mycotoxicosis.
Mycotoxins are produced by a wide range of different molds and are classified as
secondary metabolites meaning that their function is not essential to the mold’s existence.
The FAO has estimated that worldwide, about 25% of crops are affected annually with
mycotoxins (Jelinek, 1987). Such surveys reveal sufficiently high occurrences and
concentrations of mycotoxins to suggest that mycotoxins are a constant concern. Tables 1
and 2 provide mycotoxin occurrence and concentration of farmer submitted feedstuffs in
North Carolina over several years.

Mycotoxins can be formed on crops in the field, during harvest, or during storage,
processing, or feeding. Molds are present throughout the environment. The spores are
high in the soil and in plant debris and lie ready to infect the growing plant in the field. Field
diseases are characterized by yield loss, quality loss and mycotoxin contamination. Mold
growth and the production of mycotoxins are usually associated with extremes in weather
conditions leading to plant stress or hydration of feedstuffs, to poor storage practices, low
feedstuff quality, and inadequate feeding conditions.

It is generally accepted that the Aspergillus, Fusarium and Penicillium molds are
among the most important in producing mycotoxins detrimental to cattle. The major fungal
genera and their mycotoxins are shown in table 3. The mycotoxins of greatest concern
include: aflatoxin, which is generally produced by Aspergillus mold; deoxynivalenol,
zearalenone, T-2 Toxin, and fumonisin, which are produced by Fusarium molds; and
ochratoxin and PR toxin produced by Penicillium molds. Several other mycotoxins such as
the ergots are known to affect cattle and may be prevalent at times in certain feedstuffs.
There are hundreds of different mycotoxins which are diverse in their chemistry and effects
on animals. It is likely that contaminated feeds will contain more than one mycotoxin. This
paper is directed toward those mycotoxins thought to occur most frequently at
concentrations toxic to dairy cattle. A more extensive review is available in the popular
press (Whitlow and Hagler, 2004).
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Table 1. Percentage of feeds positive for mycotoxins, in all feeds submitted by

North Carolina dairy producers over a 13-year period (Whitlow et al., 1998).

Aflatoxin | Deoxynivalenol | Zearalenone | T-2 Toxin | Fumonisin
n=3266 n=5053 n=4563 n=5136 N=822
LOW, range 5-19 ppb <500 ppb 100-299 ppb 50-99ppb <5 ppm
% 6.4 18.2 7.1 1.5 32.6
H |gh’ range >20 ppb >500 ppb >300 ppb >100 ppb >5 ppm
% 4.0 28.2 8.3 6.6 9.4
Total positive, %/ 10.4 46.2 15.4 8.1 42.0

n = number of samples
% = percentage of samples positive within given concentrations

Table 2. Occurrence of five mycotoxins in corn silage, corn grain and in all feed
samples submitted for analysis by producers in North Carolina over a nine-year
period (Whitlow et al., 1998).

Corn Silage Corn Grain All Feeds

n % Pos mean * s.d. n % Pos mean+s.d. | n % Pos mean =+ s.d.
Aflatoxin 461 8 28+ 19 231 9 170+ 606 |1617 7 91+ 320
Deoxynivalenol | 778 66 1991 + 2878 362 70 1504 £2550 | 2472 58 1739 + 1880
Zearalenone 487 30 525V 799 219 11 206V 175 | 1769 18 445+ 669
T-2 toxin 717 7 569V 830 353 6 569V 690 |2243 7 482V 898
Fumonisin 63 3 37 60 283 28

n = number of samples
% = percentage of samples positive above given concentrations
mean +s.d. = mean of the positive samples plus and minus the standard deviation
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