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Incidence of Bipolaris and Exserohilum Species in Corn Leaves in North Carolina
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ABSTRACT
Leonard, K J.. Thakur, R P and Leath, S 1988 Incidence ot Bipolaris and Exserohilum species
in corn leaves 1in North Carolina Plant Disease 72 1034-1038

Samples of 42-60 corn leaves were collected without regard to disease symptoms at 2-m intervals
1n each of eight cornfields in western and two in eastern North Carolina in 1985 Samphing dates for
the 10 fields ranged from 16 July to 8 August The leaves were surface-sterilized and incubated in
moist chambers for isolation of large-spored species ot Bipolarisand Exserohilum Incidence of B
zercola infection was high (41-817¢) 1n leaves from nine of the 10 fields B mavdis and £ trcicum,
which are more aggressive pathogens of hybnid corn than B zeicola, occurred at lower incidences
of 0~486z and 0-507, respectively . in leaves from these fields at the time of samphing  This indicated
that initial population densities of these aggressive pathogens were much lower than that of 8.
zewcola Forty-fiveisolates of £ rurcicum collected before 28 August were all race | Three ivolates
of race 2 were obtained later from fields of hybnids with the Hr/ gene tor resistance to ruce I Al 75
1solates of B maydis obtained from the 10 extensively sampled fields were race O, they were equally
virulent on inbred line B73 with normal cytoplasm or B73 with C, S, or T male stenle cytoplasm
Frequencies of mating types ot B maidiy and B zeiwcola varied from field to tield, with no
correlation between the frequencies in the two species Races 2and 3 of B zewcola, however, had
similar mating type (requencies in these ficlds B vorohimana was 1solated from leaves from aix of
the 10 ficlds, the greatest incidence was 377 E rostratum was found in leaves from five tields at
cidences up to 18¢c and £ holmu occurred in leaves in one field at 116 incidence T'hese data
indicate that a variety of species of Bipolaris and Exserohilum are able to infect green leaves of
mature corn plants in the tield Thus, corn may contribute to the survival of species that are
primarily pathogenic on other gramineous hosts

Additional keywords Cochliobolus carbonum, € heterostrophus, maize, northern leat bhght,

southern leaf blight, Zea may

As a continuation of studies of genetic
variation 1n populations of Bipolaris
zeicola (Stout) Shoemaker (tehomorph
Cochliobolus carbonum Nelson) (14,19),
we sampled leaves of corn (Zea mays L.)
in 10 fields in North Carolina in 1985 In
1solating B. zeicola from these leaves, we
realized that several species of Bipolaris
and Exserohilum were present at
relatively high incidences 1n leaves from
many of the fields. Not all of the species
we found are generally regarded as
pathogens of corn, and those specics that
are known as important corn pathogens
were not always found with the greatest
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frequency. Consequently, we expanded
the study to include all of the large-
spored species of Bipolaris and Exsero-
hilum that occurred in the leaves
collected. A more detailed analysis of
genetic variation within the B. zeicola
populations 1n these ficlds will be
reported 1n a separate paper.

In this paper, we report on virulence
and mating types of two important leaf
blight pathogens of corn: Bipolaris
maydis (Nisikado) Shoemaker (telio-
morph C. heterostrophus Drechs.), the
cause of southern corn leaf blight, and
Exserohilum turcicum (Pass.) l.eonard &
Suggs (teliomorph Setosphaeria turcica
(Luttrell) Leonard & Suggs.). the cause
of northern leaf blight. Two races, race O
and race T, of B. maydis have been
described in the United States, although
race T, which 1s specifically virulent on
corn with Texas male sterile cytoplasm
(cms-T), has not been important in recent
years (13,15). In China, Wei et al (28)
recently discovered a third race, race C,
which produces a host-specific toxin
specifically active against corn lines with
C male sterile cytoplasm (cms-C). Cms-C
has been used, although sparingly, as an
alternative to cms-T in the production of
hybrid corn seed in the United States, so
we felt that it would be important to
screen our isolates for virulence not only

oncorn with cms-T but also on corn with
cms-C.

The Hil gene for chlorotic lesion
resistance to northern leaf blight has been
widely, although not exclusively, used 1in
corn hybrids grown in the United States.
Because northern leaf blight 1s generally
less important in thé southeastern United
States than in the Corn Belt, Hr/ has
been less widely used in the Southeast.
Berquist and Masias (2) first reported the
occurrence of race 2 of E. rurcicum,
which was not controlled by Hr/
resistance, 1n corn in Hawaii. Race 2 was
found 1n Indiana in 1979 (26). By 1981,
race 2 had been found throughout the
Corn Belt as well as 1n New York,
Pennsylvania, and Florida (5,18). The
development of a northern leat blight
epidemic 1n August 1985 1n corn in
several counties of western North
Carohina, where Mt/ had not been used
widely, provided an opportunity to
examine relative frequencies of races |
and 2 in the absence of strong host
selection lor race 2.

Kline and Nelson (6,22) reported that
many species of Bipolaris have rather
broad host ranges and that species
commonly associated with grasses or
small grains can infect corn seedlings in
the greenhouse. Their tests were done
with high noculum doses and under
conditions extremely favorable for
infection. The occurrence of several
Bipolaris and Exserohilum species in leat
samples {from the fields in 1985 provided
a test of the ability of some of these grass
and small grain pathogens to infect and
survive 1n corn under field conditions.
The results reported herein provide
insightinto the role of alternative hosts in
the survival of leaf-infecting species of
Bipolaris and Exserohilum.

The corn leaves 1n the sampled fields
were collected without regard to disease
symptoms. Thus, our objectives in this
survey were to obtain an unbiased
estimate of the relative prevalence of
Bipolaris and Exserohilum species in
leaves of corn plants in the field and, in
the case of important corn pathogens, to
obtain estimates of the prevalence of
pathogenic races and of mating types
among the isolates obtained.

MATERIALS AND METHODS

Ten cornfields in North Carolina were
sampled extensively for leaf-inhabiting
species of Bipolaris and Exserohilum in



1985 One leal was taken per plant at
approximately 2-m intervals 1n 4
portion of each field The sampled leaves
were among the oldest leaves that had not
yet senesced on the plants. and they were
collected without regard to symptoms
Leaves from 60 plants were collected 1n
fields 1-9 and from 42 plants in field 10

Six of the sampled fields were 1n
Wilkes County which hes just east of the
Blue Ridge Mountains in western North
Carolina (Fig 1) Elevations of these six
fields ranged from 283 to 450 m Iwo
other sampled fields also were in western
North Carohna field 6 (elevation 326 m)
in Yadkin County just east of Wilkes
County, and ficld 9 (elevation 370 m) 1n
McDowell County, southwest of Wilkes
County and just cast of the Blue Ridge
Mountains The other two sampled ficlds
were in Wake County (elevation 102 m)
and Edgecombe County (clevation 38 m)
in eastern North Carohina Each field was
sampled once with samphng dates
ranging from 16 July to 8 August 1945

In early August 1985 northern leaf
blight lestons were reported in many
fields 1n western North Carolina so we
collected symptomatic leaves from 14
additional ficlds all but one of which
were 1n five western North Carolina
counties (Fig 2) Isolates of £ rurcicum
were obtained from one or two northern
leaf blight lesions from each of these 14
fields

The leaves from the extensively
sampled fields were dried 1n a plant press
and kept at room temperature until they
could be incubated for isolation of
Bipolaris and Lxserohilum species
Because comdia deposited on the surface
of corn leaves either in the field or in the
laboratory as contaminants can germinate
and produce sporulating colonies on the
leaf surface within 2 or 3 days (9), it was
necessdry to surface-sterihze the collected
leaves immediately before incubation
Pieces up to 8 cm long and several
centimeters wide were cut from each leat
and surface-sterilized by immersion for
30 sec 1n 709 ethanol followed by 30 sec
in 0 5% sodium hypochlonte solution
The leaf pieces were rinsed 1n tap water
and incubated on wet filter paper in petri
dishes at room temperature under
fluorescent hight with a 12-hr photoperiod

After 2-4 days, the incubated leaf
pieces were examined under a stereo
microscope at 25X for conidiophores and
conidia of large-spored species of
Bipolaris and Exserohilum A repre-
sentative of each type present on each leaf
was collected by picking conidia directly
from the conidiophores with a sterile
needle The conidia were transferred to
potato-dextrose agar (PDA) with 10 gm
of dextrose per liter The resulting
cultures were transferred once to ensure
purity, after which the 1solates were
stored as comidial suspensions 1n 30%
glycerol frozen at =70 C

Inocula for tests of virulence of

Bipolarts and Fxserohilum olates weie
prepared by washing conidia from 7- to
10-dav-old cultures on PDA for Bipolaris
species o1 on lactose-casein hvdrolvsate
agar (25) tor I nwcacum  Comdid!
suspensions were filtered through tour
lavers of cheesecloth The comidal
suspensions were spraved onto corn
seedlings 1n the four- to sia-leat stage
with a DeVilbiss atomuzer attached to an
air pump and the inoculated plants were
incubated overmight ina moist chamber
Atomizers were rinsed with 70¢ ethanol
between noculations  For isolates of
Bipolarts species, seedlings of Pronect
Brand 3369A were noculated in the
initial virulence tests  Isolates of B
mavdiy also were inoculated onto
seedhings of B73 with normal cvtoplasm
cms-C ems=S o1 ems-1 Isolates ot F
turcicum were moculated onto seedlings
of Pioneer Brand 3065 which lacks the
Htl gene for resistance to northern leal
bhght and Pioneer Brand 3535 which
has the Hrl gene Disedse teactions were
evaluated after I wk tor Bipolaris speaies
and after 2 wk for £ turcicum

Mating tvpes of 1solates ot B reicola
and B mavdis were determined by
pairing each 1solate with known tester
1solates of MAT1I-1 and MATI-2
(formerly designated mating tvpes A and
a, respectively) of each species Mycelial
plugs for paired wolates from S-to 7-day-
old cultures on PDA wete placed on
opposite sides of autoclaved l-cm-
diameter disks of senescent corn leaves

on modified Sachs agar (4) in petn
dishes  Pseudothecia formed within 7
davs n ferule combinations and the
pseudothecia were crushed and examined
for asci and ascospores after 21 davs

Maung types of isolates of £ rurcicum
and ! holmu (L uttrel) I eonard & Suggs
(tehomotph Serosphaeria holma (1 uttrell)
Leonard & Suggs) were determined by
paiting myveehal plugs from PDA
cultures of unknown isolates and known
mating type testers approximately 1 em
apart on stenilized barley  grains on
moditicd Sachs agar i petn dishes
Pseudothecia of ' § rurcica it they
formed were crushed and examined for
asct and ascospores after 20-25 days
Pscudothecia of $ holmir were examined
after 18 davs

RESUITS

Incidence. B ceicola occurred at high
frequencies in leaves of comn plants in
nine of the 10 extensively sampled fields
(lable 1) even though the leaves werte
collected independently of the presence
of leat spot symptoms B mayvdis and /
furccum were more erratic in - theu
distribution and occurred at lower
frequencies than B zewola at the time of
samphing from mid-July to early August
Surprisingly B sorokimana (Sacc n
Sorok ) Shoemaket, a pathogen of bailey
and wheat, was present in corn leaves
from six of the 10 tields In two of the
ficlds, the incidence of B sorokimana
was greater than that of either B mavdiy

Sateey

Fig 1 Locations of 10 cornfields in North Caroling that were extensively sampled for incidence of
infections of large-spored species of Bipolaris and Lxserohilum in 1985

Exserohilum turcicum i1solates

Race 1 O
Race 2 [

)

Fig. 2. Distribution of race | and race 2 of Exserohilum turcicum solates collected from cornfields
in North Carolina in 1985 Numbers within the circles and squares indicate the ber of 150l
of race 1 and race 2, respectively, obtained 1n the indicated county
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or E wrcicum

An unidentified species of Bipolarts
was found in corn leaves from two fields,
one in western and one in eastern North
Carolina The umidentified species was
morphologically similar to B zetcola but
was completely infertile 1n attempted
matings with mating type testers of B
zewcola Furthermore, 1solates of the
unidentified species induced either no
visible symptoms or only a few small
flecks on inoculated leaves of corn
seedlings The unidentified species also
was distinguished from B zewcola in that
more than 75% of the 1solates of this
spectes failed to grow or grew very poorly
in PDA amended with 100 ug/ml of
carboxin, whereas less than 10% of B
zetcolasolates were severely inhibited by
carboxin at 100 ug/ml All 1volates of B
soroktmana, which 15 morphologically
distinct from the umdentified species,
also failed to grow on PDA with
carboxin at 100 pg/ml

L rostratum (Drechs ) leonard &
Suggs. a species known to have a broad
host range, was found 1n corn leaves from
five of the 10 fields Incidence of L
rostratum was low except in field & in
Wake County in eastern North Carolina
One of the 1solates from tield 8 produced
extremely long conidia, averaging 274 X
156 um, on the incubated leaf This
1solate fits within the range described for
E longirostratum (Subram.) Sivanesan
(24), but Leonard ana Suggs (17)
regarded £ longirostratum as probably a
varniant of £ rostratum lsolates of £
rostratum induced small, round necrotic
lesions on leaves of corn seedlings similar
to, though generally smaller than, those
induced by race 2 of B. zeicola

E. holmu, a leaf blight pathogen of the
wild grass Dactvioctenium aegyptium
(L) Richter (20), occurred in corn leaves
only from the field in McDowell County
in western North Carolina Isolates of £
holmuinduced either no visible symptoms
or only small flecks on inoculated leaves

of corn seedhings

Virulence. The frequencies of race 2
and race 3 of B zeicolan the extensively
sampled fields have been described
briefly (8) and will be reported elsewhere
in greater detail All of the 75 B mavdns
1solates from these fields were race O
None showed any greater virulence to
any of the cms lines of B73 than to B73
with normal cytoplasm

None of the leaves collected from 16 to
28 July had northern leaf blight lesions
(Table 1) In fact, only one northern leaf
bhight lesion (found in field 6 1n Yadkin
County) was observed in any of the fields
sampled during that time Thus, the
isolates of E  rurcicum from leaves
collected on 16 July from fields in Wilkes
and Yadkin counties represented latent
infections 1n the carly stages of an
epidemic that became apparent a few
weeks later (16)

On & August, in response to calls from
extension agents in these counties, we
returned to Wilkes and Yadkin counties
to obtain additional leaf samples In field
10, we collected 42 leaves without régard
1o symptoms and found 509 incidence of
L rurccum  In addition, we obtamned
seven more 1solates from another field 1n
Wilkes County and five fields in Yadkin
County Other leaf samples with
northern leaf blight lesions were sent by
county agents to the North Carolina
State University Plant Disease and Insect
Chnic

Of the 50 1volates of £ turcicum that
we obtained. 47 were race | and only
three were race 2 The three 1solates of
race 2 were collected on hybrids with the
Hil gene for resistance on 28 and 29
August (Table 2) All wolates of E
turcicum except the last 1solate collected
in September were from western North
Carohina (Fig 2)

Mating type. Mating type frequencies
for 1solates of B maydis and B zeicola
trom fields with more than 10% incidence
of B maydis are shown in Table 3 Both

Table 1. Incidence of Bipolaris and Exserohilum species in leaves of Zea mays collected from 10

cornfields in North Carolina in 1985

mating types of B mavdis were found in
all of the fields from which more than five
1solates of B maydis were obtained
Frequencies of MATI-1 1n B mavdis
varied among the five ficlds with greater
than 10% incidence of B mayvdis In these
fields, the frequency of MAT -1 was not
correlated with the frequency of MAT -1
1n B zewcola (r=—0 142) In three of the
five fields, both race 2 and race 3 of B
zewcola occurred at greater than 109
incidence  In those three fields, the
frequencies of MATI-l in race 2 were
significantly correlated with the fre-
quencies of MATI-1nrace 3(r=0 954)
Mating types could be determined for
only 12 of the 50 E rurcicum 1solates
Three race | 150lates were maung type A
and seven were matingtypea Two of the
three race 2 1solates were fertile and were
mating type a All six of the £ holmu
1solates collected from field 9 were fertile,
three were mating type A and three were
mating type a Isolates of £ rostratum
were not tested for mating type because
previous experience had shown that
fertihty 1s rare in this species (12)

DISCUSSION

The high incidence of B :zewcola 1
cornfields may seem inconsistent with ity
relative lack of importance as a pathogen
of corn Although B zeicola s generaily
associated with corn production, it
causes little or no yield loss (3) Race 1 of
B zewola, which can cause severe losses
on inbred lines o1 hybrids of corn
sensitive to 1ts toxin (27), has rarely been
found since the toxin-sensitive genotypes
were removed from corn breeding
programs (14) Fisher et al (3) found no
yield loss in 19 hybrids inoculated with
race 2 of B zeicola, but B mavdis race O
and E turcicum caused yield losses of
0 40and 0 23%, respectively, for each 19
disease severnity at 34 wk after mid-silk
stage (3).

The high incidence of B zeicola in mid-

Table 2. Pathogenic races of Exserohilum
turcicum 1solated from leaves of Zea mays in
North Carolina in 1985

Number of isolates
Fleld® Incidence (%)° County Date Race | Race 2
County no. Date Bz Bm Bs B- Et Er Eh Wilkes* 7/16 3 0
b
Wilkes I TV T 2 3 0 0 0 0 Yadkin®  7/16 1 0
Wilkes 2 7/16 70 13 0 0 0 s 0 Wilkes , 8/8 22 0
Wilkes 3 7/16 67 2 4 0 4 2 0 Yadkin B/8 6 0
Wilkes 4 716 81 3 0 0 0 0 0 Surry 812 1 0
Wilkes 5 716 4l 0 20 0 2 0 0 Yadkin® 8 19 2 0
Yadkin 6 716 77 5 37 0 18 3 0 Iredell 8 28 1 2
Edgecombe 7 7124 66 22 0 0 0 0 0 Burke 829 0 1
McDowell 9 725 1l 12 9 25 0 1 1 Wake 94 ! 0
Wake 8 728 6 48 2 3 0 2 0 Total 4 3
Wilk 10 8/8 95 ;
= - 5 0 0 30 0 0 Two solates from field 3, one from field 5 (see

"Bz = Bipolaris zewcola, Bm = B mavdis, Bs = B sorokmuana B- = unidentified Bipolaris sp ,
Et = Exserohilum turcicum, Ev = E rostratum Fh = E holmu

*See Figure 1 for locations

‘Percentage of leaves from which the indicated species was 1nolated Sample sizes were 60 leaves
cachin fields 1-9and 42 lcaves in field 10 Leaves were collected at 2-m intervals in fields without

regard to symptoms
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lable 1)

One 1solate from unnumbered field, 21 from
field 10

“Isolates from four unnumbered fields in
Yadkin County




July can be accounted for only by high
levels of imitial inoculum Fvidently, B
zeicola 1s better adapted than either B
mavdis or E turaicum for survival during
1ts saprophytic phase in corn crop debns
under the environmental conditions in
North Carolina As the growing season
progresses B mavdis and £ turcicum
populations overtake those of B zewcola
because of their greater capacity for
reproduction on hiving corn leaves The
lesions induced by B zeicola are small
and sporulation generally does not occur
in them unul the leaves senesce (19)
Comdia of B :zeicola however are
capable of infecting corn leaves in all
stages of the plant’s development Thus
B zeicolars effective in establishing itself
mn hiving corn leaves before they can be
imvaded by saprophytes but it causes
little damage to the plant Inthis way B
zercola occupies an ecological niche
between that of an aggressive parasite
and that of an opportunistic saprophyte
To be successtul in the mehe to which it
has adapted B :rewola must sporulate
profusely after the infected leaves senesce
and must compete strongly with other
microorganisms to maintain itsell in the
dead host tissue until the next growing
season The success of B zewola 1s
enhanced by its abihty to invade and
survive in stalks as well as leaves of corn
(1, Inthe comparison of B zeicola with
B maydis 1t appears that by adapting to
increasingly dggressive parasitism  the
pathogen sacrifices part of 1ts ability to
survive saprophytically and vice versa
Wheat and corn often are grown in
adjacent small fields in North Carolina or
1n the same fields 1n successive seasons in
a corn winter wheat, soybean rotation
501t 15 not so surprising that conidia of B8
sorokimana can be found in cornfields
Kline and Nelson (6,21) showed that B
sorokiniana has a broad host range, but
their 1solates were avirulent to corn
seedlings 1noculated 1n the greenhouse
Our results show that B sorokimiana can
tnfect adult corn plants 1n the field In
field 61n Yadkin County, the incidence of
B sorokimiana 1n corn leaves was 37%
This indicates that most of the corn
plants must have carried B sorokiniana
infections 1n at least one leaf Such an
abundance of the pathogen in corn leaves
would provide significant imitial inoculum
for infection of a wheat crop in the field in
a corn, winter wheat, soybean rotation
Northern leaf bhght, as its name
suggests 15 not 4 common problem of
corn in the Southeast The disease occurs
sporadically in North Carolina, with
epidemucs at infrequent intervals of up to
10 yr Because temperatures are cooler in
the mountains and western Piedmont
than 1n eastern North Carolina, E
turcicum 1s found more frequently in
corn in the western counties, as 1t was in
the 1985 survey In contrast, southern
leaf blight caused by B maydis 1s
common in North Carolina and tends to

be more severe 1n eastern than tn western
North Carohina (11) In 1985 B maydns
incidence appeared to be shightly greater
in the two extensively sampled fields in
eastern North Carolina than in the
western fields, but the difterences were
not significant

L rostratum has a very broad host
range and has often been reported in
leaves of corn and othet gramineous
species (12 29) Its pathogenicity to corn
resembles that of B zeicola but the
incidence of £ rostratum in corn leaves
in North Carolina in 1985 was much
lower than that of B zewcola 1t seems
hikely that F rostrarum 1s less efficient
than B zeicolaininfecting green leaves of
adult corn plants Like B :zewcola F
rostrarum caninvade the stalks of mature
corn plants (7) This undoubtedly
enhances its ability to survive saprophy -
tically and produce abundant inoculum
for the following growing season

The presence of F holmu in leaves of
corn plants in field 9 in McDowell
County suggests that Dactvloctemum
the known host of F holmu must have
been abundant around the edges of that
cornfield We suspect that the unidentified
Bipolaris species tound in field 9 s
probably also a pathogen of a grass that
was common at the edges of the field

The presence of F holmu B voro-
kintana and the umidentitied Bipolars
species 1n leaves of adult corn plants at
incidences as high as 379 rawses the
possibility that the coin pathogens B
mayvdis and E turcicum may also invade
leaves of grasses and small grains in the
vicinity ol cornfields Dead leaves of
these plants might sc-ve as sources of
inoculum for corn during the following
growing season

In wvirulence tests, we found no
evidence of a race virulent on corn with
cms-C as reported in China (28)
Whereas this information 1s welcome 1n
terms of the prospects for hybrids with
cms-C 1n the immediate future, 1t does
not ensure continued safe use of cms-C in
the production of future hybrids in the
Umted States Ewvidence from the
epidemic caused by race T of B maydisin
1970 shows that such a race of B maydis

could arise and spread throughout the
corn-growing areas of North Amenica
within a few vears if susceptible hybrids
were to be extensively grown (15) Onthe
other hand the evidence of race T also
indicates that such a race will probably
not arise 1f susceptible hybrids are not
grown in the United States We found no
race Tisolates among the 75 1solates of B
may dis that we collected 1n 1985 This 18
consistent with earhier reports that race T
quickly disappeared from the B maydis
population of the Southeast after the use
of cms- T in the production of hybnd corn
seed was abandoned (13 15)

As we reported earhier (16) our
evidence indicates that the 1985 epidemic
of northein corn leaf blight in western
North Carolina was caused by race | of
Fturcicum Although race 2 did
eventually increase on corn hybrids with
the gene He/ for resistance torace | there
was no signtficant damage from race 2
Either the amount of imtial inoculum of
race 2 was extremely low early in 1985 or
the genotypes of race 2 present are less
aggressive than those of race |

Pedersen and Brandenburg (23)
reported that 27 of 65 1solates of race 2 of
E turcicum collected over a wide
geographical arca from Delaware to
lowa were mating type a and that the
other 3§ 1solates failed to form pseudo-
thecia in any mating tests We also had
difficulty inducing pseudothecial pro-
duction in mating type tests Only two of
our three race 2 1solates were sufficiently
fertile to 1identity mating types, both were
mating type a Although the evidence 1s
not conclusive, the situation seems
similar to that in race T of B maydis 1n
which a single mating type predominated
in the new race of the pathogen,
particularly 1n the Corn Belt and
northeastern United States (10) More
fertile testers of E turcicum must be
identified so that the mating types of a
higher frequency of field isolates can be
determined If, indeed, allisolates of race
2 of E turcicum are mating type a, that
would indicate that hybridization
between race 1 and race 2 has rarely, if
ever, occurred in the field. On the basis of
that possibility and the possibility that

Table 3 Mating type' frequencies among 1solates of Bipolaris zeicola and B maydis 1solates
collected from leaves of Zea mays in five cornfields” in North Carolina i 1985

Frequency of MATI1-1 (%)

Fleld B zeicola

County no Date Race 2 Race 3 Total B maydis
Wilkes 1 7/16 24 8 28 23
Wilkes 2 716 76 67 71 29
Edgecombe 7 7/24 22 46 31 62
McDowell 9 7125 83 43
Wake 8 7/28 59 28
Mean 407 503 494 348

*MATI-1 and MAT1-2 were formerly designated as A and a respectively
"Only fields with greater than 10% incidence of B zeicolaand B maydis in the leaves are included,
fields 8 and 9 had less than 5% incidence of race 3 of B zeicola
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race 2 is less aggressive than race 1, it is
important that every precaution should
be taken to prevent laboratory recom-
binants between the two races from
escaping to the field.

Frequencies of the two mating types of
B. zewcola and B. maydis fluctuate from
year to year and from field to field, but
with the exception of the first years of
occurrence of race T of B. mavdis in the
United States, both mating types can be
found at reasonably high frequencies in
any population of either species. The
persistence of the mating type poly-
morphism is typical of systems of
frequency-dependent selection. In stable
polymorphisms protected by frequency-
dependent selection, whichever allele is
less frequent in the population tends to
have a selective’ advantage. Frequency-
dependent selection would occur if the
sexual stage was essential to survival of
these fungi, but there is no evidence that
pseudothecia and ascospores are even
common in nature, much less essential.

Thus, it appears that some other type
of frequency-dependent or balancing
selection must account for the persistence
of the mating type polymorphism in B.
zeicola and B. maydis Although the
evidence from just three fields is too
limited to be convincing, there 1s some
indication that within fields, selection
may affect mating types in races 2 and 3
of B. zeicola similarly. At least, the
frequencies of mating types of races 2 and
3 appeared to be correlated, whereas the
frequencies of mating types over both
races of B. zeicola were not correlated
with mating type frequencies 1n B.
maydis in the same fields. This suggests
that putative factors responsible for
frequency-dependent selection of mating
types differ for different species of
Bipolaris. L.odge and L.eonard (19) found
a general similarity of mating type
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frequencies in races 2 and 3 of B. zeicola
over rather broad geographical regions
of North Carolina. Further comparisons
of mating type frequencies of races 2 and
3 of B. zeicola in samples from other
fields sampled in 1985 will be reported in
a separate paper.
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