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ABSTRACT

Nalim, F. A., Starr, J. L., Woodard, K. E., Segner, S., and Keller, N. P.
1995. Mycelial compatibility groups in Texas peanut field populations of
Sclerotium rolfsii. Phytopathology 85:1507-1512.

Sclerotium rolfsii isolates (366) collected from 1985 to 1994 in Texas
peanut fields were placed in 25 mycelial compatibility groups (MCG)
based on the formation of an antagonism zone between incompatible
mycelia of paired isolates. The same MCG were often detected in several
geographically distant counties in Texas. Individual peanut fields contained
one to five MCG, whereas individual plants were infected with isolates
from one MCG. Two fields sampled extensively in 1992 maintained the
same MCG in 1993: MCG 6 and 7 in Galen and MCG 1, 2, 3, 4, and 12
in Grissom. However, MCG 11, which consisted of a single fungicide-
tolerant 1985 isolate of S. rolfsii from Galen, was not found among the

366 isolates collected nor was the trait of fungicide tolerance. DNA
amplification patterns resulting from the use of the 18-base oligo-
nucleotide primer NK2 and from restriction digests of the internal tran-
scribed spacer (ITS) region of the rDNA were examined in a subset of
80 isolates from four fields to determine the genetic similarity of isolates
within and between 12 MCG. Three NK2-amplified DNA patterns in
genomic DNA and four Mbol restriction digest patterns of the ITS re-
gion were found. All isolates within a MCG gave identical patterns for
each marker, and some MCG shared the same ITS and NK2 patterns.
MCG sharing the same DNA patterns were often from the same field.

Additional keywords: Athelia rolfsii, fungal genetics, southern blight, vege-
tative compatibility.

Sclerotium rolfsii Sacc., causal agent of southern blight of pea-
nuts, is distributed worldwide and causes disease in over 500 plant
species (3). In the United States, the disease is a problem in all
peanut-producing states and is controlled primarily by the use of
fungicides, particularly pentachloronitrobenzene (PCNB) (3,9,19).
S. rolfsii does not produce asexual spores, and it overwinters in
soil and on plant debris as sclerotia, the primary inocula (21,24).
Although the basidial state, Athelia rolfsii (Curzi) Tu & Kimbrough,
has been induced in the laboratory (22), the sexual stage is not
thought to commonly occur in nature. Spatio-temporal studies on
S. rolfsii have revealed that southern blight is a monocyclic
disease (25,27).

Studies by Punja and Grogan (22,23) have shown that S. rolfsii
can be placed in mycelial compatibility groups, (MCG), based on
myecelial interactions similar to those described for vegetative com-
patibility groups (VCG) (14). Recent studies have suggested that
the role of MCG and VCG is important in defining field popu-
lations and in facilitating genetic exchange in fungi in which the
sexual stage has minimal impact on the disease cycle (11,14). Intra-
specific grouping based on vegetative or mycelial compatibility
has been shown in ascomycetes and deuteromycetes, including
Aspergillus flavus (4), Cryphonectria parasitica (1), Fusarium oxy-
sporum (10), E sambucinum (20), and Sclerotinia sclerotiorum (11),
and in the basidiomycete Rhizoctonia solani (2,28,29). Except for
the intraspecific groups in R. solani, VCG in the above fungi are
composed of isolates that are clones. Genetic exchange appears to be
confined to members of the same MCG/VCG in A. flavus (4),
Sclerotinia sclerotiorum (11), and E oxysporum f. sp. lycopersici (10).
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Although several MCG have been described for a limited world-
wide collection of S. rolfsii isolates (8,22,23), no data has been
gathered to establish the role of MCG in field populations. There
are no data on the number or longevity of MCG found in a single
plant, crop, or field nor on the amount of genetic variability with-
in or between MCG. Aside from understanding the basic biology
of S. rolfsii MCG, the putative role of MCG in maintaining ge-
netic traits in a field population is important in light of the dis-
covery of PCNB-tolerant strains of S. rolfsii isolated from a Texas
peanut field in 1985 (19). Could this trait spread in a field popu-
lation of S. rolfsii? If S. rolfsii MCG are clonal in nature, it is
likely that genetic exchange would be limited to isolates within a
single MCG and that the maintenance of such a MCG would be
paramount to maintenance of a particular genetic trait. Our aims
were to assess the occurrence of MCG of S. rolfsii and their dis-
tribution in peanut plants and fields in Texas and to establish a
baseline on the level of variation within and between MCG.

MATERIALS AND METHODS

Fungal collection. In 1992, isolates of S. rolfsii were collected
from peanut plants with symptoms of southern blight from four
fields (Galen, Eves, Grissom, and DeLeon) in the central Texas
counties of Comanche, Eastland, and Erath (Table 1). The four
fields were within 25 km of each other. One field, Galen, con-
tained PCNB-tolerant isolates of S. rolfsii in 1985 (19). Both
Galen and Grissom were resampled in 1993. Diseased plant tissue
was collected from disease foci in the fields, and varying numbers
of sclerotia were collected from each diseased plant. Additional S.
rolfsii isolates collected from 1990 to 1994 were from arbitrarily
sampled peanut fields in different counties in Texas (Table 1).
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Sclerotia recovered from diseased plant tissue were identified
by county, field, plant, and year (17). To establish permanent cul-
tures of S. rolfsii, sclerotia were placed on 1.5% water agar at
room temperature (23°C), and single hyphal tips were transferred
from each germinating sclerotia to petri dishes of potato-dextrose
agar (PDA) (Difco Laboratories, Detroit). Each culture was grown
until numerous sclerotia formed. Sclerotia from dried cultures were
collected and stored in sterile polypropylene tubes at room tem-
perature and at —80°C.

MCG. S. rolfsii isolates were paired on 100 x 15-mm PDA dishes.
All pairings were replicated twice. Controls were paired with them-
selves. Isolates were placed in different MCG based on the pres-
ence of an antagonism zone, which is the basis of incompatibility,
between two paired fungal colonies (Fig. 1). MCG were defined
within each field, and a representative tester isolate from each
MCG was identified and given a special designation (17). Tester
isolates for MCG from one field then were paired with tester
isolates from MCG in other fields.

DNA extraction. S. rolfsii isolates were grown on PDA for 3 to
4 days at 29°C. Aerial mycelia, collected by scraping the agar
surface with a sterile scalpel blade, were used to initiate fungal
colonies in glass petri dishes containing 15 ml of a liquid com-
plete medium (12). After 2 to 3 days of growth at 29°C, mycelial
mats collected by filtering through Whatman No. 40 filter paper
(Whatman, Clifton, NJ) were frozen at ~80°C, lyophilized for at
least 24 h, and stored at —-80°C. Due to an undefined, viscous
material coprecipitating with DNA, several DNA extraction pro-
cedures were tried before a modification of the Stratagene (La
Jolla, CA) method was selected based on successful amplification
by polymerase chain reaction (PCR) (17). The modified method
was as follows: 4 ml of lysis buffer (50 mM Tris-HCI [pH 8.0], 20
mM EDTA [pH 8.0], 2.0% sodium dodecyl sulfate) was added to
~100 mg of lyophilized and crushed mycelial tissue and ho-
mogenized. Another 4 ml of lysis buffer was added, followed by
addition of protease or proteinase K (final concentration 500 pg/ml).
The mixture was incubated at 55°C for 2 h, placed on ice for 30
min, and 0.35 ml of 6 M NaCl was added per ml of lysis buffer.
This mixture was centrifuged for 20 min at 7,000 rpm (JA-20
rotor) at 4°C. The pellet was discarded, and 2.5 volumes of cold
95% ethanol was added to the supernatant. The DNA was pre-
cipitated at 2,000 rpm for 5 min in a swinging bucket rotor at room
temperature, washed with 70% ethanol, air-dried for 1.0 h, resus-
pended overnight in 300 pl of TE buffer (10 mM Tris-HCI, 0.1
mM EDTA, pH 8.0), and stored at 4°C. RNaseA (final concen-
tration 0.1 pg/ul) was added before the DNA was used for PCR.

DNA amplification using oligonucleotide primers. Genomic
DNA of S. rolfsii isolates from each MCG was amplified with
oligonucleotide primers using PCR. DNA amplification patterns
were assessed for six 16- to 24-base primers. One 18-base primer,
NK2 (5" AAT TGG TTC CAC TTG GGC 3’) produced repeatable
DNA amplification patterns useful in distinguishing certain MCG,
whereas the other five primers did not give consistent results (this
was partially attributed to difficulties in obtaining clean DNA). Am-
plifications were carried out in a final reaction volume of 30 pl
that consisted of 1 pl (0.2 mM) of primer mix, 2.4 pul (0.8 mM) of
total deoxyribonucleotide mix (dNTPs), 5 pl (4.1 mM) of MgCl,,
0.1 pl (12 units/pl) of Tag Polymerase (Promega, Madison, WI), 3
ul (1X) of 10x PCR buffer (Promega), and 0.5 pl (approximately
100 ng/ul) of genomic DNA template overlaid with 30 pl of min-
eral oil. Temperature parameters for PCR reaction were (i) de-
naturation at 94°C for 1 min, (ii) primer annealing at 48°C for 2
min, and (iii) primer extension at 72°C for 2 min for 40 cycles
using a Perkin-Elmer Cetus 480 thermal cycler (Norwalk, CT). PCR
product (4 pl) was electrophoresed through a 1.5% agarose gel at
60 V for 1 h, stained with ethidium bromide for 15 min (30 pl of
10 mg of stock EtBr per ml per liter of ddH,0), and visualized
under UV light.

PCR amplification of the internal transcribed spacer (ITS)
region. The ITS region of S. rolfsii was amplified using “univer-
sal primers” 1 and 4 (constructed from conserved sequences of
the 18s and 28s ribosomal genes [30]). These primers amplify
ITS 1 and 2 and the 5.8s gene. Amplifications were carried out in
a final reaction volume of 30 pl as described earlier, except the
primers used were a 1-pl total of ITS primers 1 and 4 (6 mM each).
Temperature parameters and number of cycles were as previously
described. The unpurified, amplified products were digested using
nine restriction enzymes. Of these, only Mbol identified polymor-
phisms in the ITS region. Mbol restriction digests of the ITS re-
gion of 1 to 20 representative isolates from each MCG were
compared for polymorphisms. Digested sample (15 ul; ~1.0 pg)
was electrophoresed on a 2.0% agarose gel and/or a 8.0% poly-
acrylamide gel (15) using a Mini-PROTEAN II electrophoresis
cell (Bio-Rad Laboratories, Richmond, CA).

RESULTS

MCG. A total of 263 S. rolfsii isolates were obtained from
Galen (148 isolates), Eves (30 isolates), Grissom (66 isolates) and
DeLeon (19 isolates) in 1992. One to seven isolates of S. rolfsii
were obtained from each diseased plant. Another 103 isolates

TABLE 1. Twenty-five Sclerotium rolfsii mycelial compatibility groups (MCG) found in 10 Texas counties from 1985 to 1994

Region Mce

County Isolates® 1985 1990 1991 1992 1993 1994
West Texas

Gaines 3 16 10 10
Central Texas

Bosque 1 16

Brown 2 7

Comanche 207 11¢ 457,21 1,5.6.7¢ 6.75,20,25

Eastland 30 6,8,9

Erath 90 10 1,2,3.4,6,12¢ 1,234,124
Southern Texas

Atascosa 7 15 14 1

Frio 19 4,18,19 1,22,23,24
Southeast Texas

Lavaca 2 13,17

Waller 5 5

* Total number of isolates collected from each county.

b S. rolfsii isolates collected from 1985 to 1994 belonged to 1 of 25 MCG.
¢ Underlined MCG indicate known isolates from Galen field.

9 Underlined MCG indicate known isolates from Grissom field.
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were collected from symptomatic plants from other Texas peanut
fields for a total of 366 isolates (Table 1). All isolates were
assigned to 25 MCG (Table 1). Ninety-six of the diseased peanut
plants yielded two or more S. rolfsii isolates. Fungal isolates from
the same diseased peanut plant belonged to the same MCG, ex-
cept for one plant infected with MCG 4 and 12 isolates and one
plant infected with MCG 9 and 8 isolates. Mycelia of isolates in
the same MCG intermingled and formed a white ridge of mycelia
(a compatible reaction), whereas mycelia of isolates from differ-
ent MCG formed a cleared antagonism zone in the area of my-
celial contact (incompatible reaction) (Fig. 1). Sclerotia formed
on either side of this zone for most incompatible pairings. In gen-
eral, isolates within the same MCG grew at similar rates and formed
sclerotia in distinct patterns, e.g., many small sclerotia at the edge
of the petri plate, a few large sclerotia in the center of the petri
plate, etc. (17).

Of the four Texas fields intensively sampled in 1992, only
DeLeon had a single MCG, MCG 6. Grissom contained MCG 1,
2, 3, 4, and 12; Galen contained MCG 5, 6, and 7; and Eves
contained MCG 6, 8, and 9. Isolates of S. rolfsii obtained from
Grissom in 1993 also belonged to MCG 1, 2, 3, 4, and 12, and
isolates from Galen in 1993 belonged to MCG 6 and 7 (Table 1).
No further isolates belonging to MCG 11 have been detected in
Galen field since the original PCNB-tolerant strain was isolated
in 1985. Additionally, no other PCNB-tolerant isolates have been
identified (M.-Y. Shim and J. L. Starr, unpublished data). In fields
containing more than one MCG, isolates from the same MCG
were not grouped in any discernible pattern, although the single
MCG 5 isolate from the 1992 sampling of Galen was collected in
one corner of the field distant from other disease foci (data not
shown).

Many MCG were present in more than one county in Texas.
MCG 6 and 7 were clustered in bordering counties of central Texas,
whereas MCG 1, 4, 5, 10, and 16 were found in distal regions of
the state (Table 1).

Fig. 1. Isolates of Sclerotium rolfsii form an antagonism zone when they are
from different mycelial compatibility groups. S. rolfsii isolates were paired
on petri plates of potato-dextrose agar to test for mycelial compatibility. For
each pairing, mycelia either intermingled and formed a white ridge of my-
celia (a compatible reaction) or formed a cleared antagonism zone in the area
of contact between mycelia (incompatible reaction). A and B are incom-
patible and C and D are compatible.

NK2 amplification. Of six primers tested, only primer NK2
yielded easily discerned polymorphisms unique to the isolates
tested. Three distinct NK2 amplification patterns, designated A,
B, and C, were observed among the 80 isolates examined (Table 2).
These patterns were based only on major DNA fragments that
could be consistently amplified. The size of the major bands in
pattern A were ~1,100 and 1,000 bp; in pattern B the major bands
were at 1,500 and 900 bp; and in pattern C the major bands were
at 1,500, 900, and 700 bp (17; Figs. 2 and 3A). There were other
minor bands that were not always present and, therefore, not scored.
All isolates that were tested within a MCG had the same NK2
amplification pattern (Fig. 2); this analysis was limited to the
extent that some MCG were represented by only one member
(Table 2). The MCG 5, 6, and 7 isolates were characterized by
NK2 amplification pattern A; MCG 1, 3, 4, 10, 11, and 12 iso-

TABLE 2. DNA amplification patterns of 12 Sclerotium rolfsii mycelial com-
patibility groups (MCG)

Group

MCG Isolates® ITS? NK2¢
Group 14

1 7 P1 B

4 12 Pl B

10 1 P1 B

11 1 Pl B
Group 2

3 8 Pl G
Group 3

6 15 P2 A

7 12 P2 A
Group 4

8 4 P3 C

9 1 P3 C

12 7 P3 C

2 11 P3 C
Group 5

5 1 P4 A

* Total number of isolates analyzed in each MCG.

P ITS = internal transcribed spacer region of rDNA. Patterns P1-P4 were ob-
tained from Mbol restriction digests of polymerase chain reaction (PCR)-
amplified ITS DNA.

¢ NK2 = PCR amplification patterns A, B, and C formed using oligonucleo-
tide primer NK2,

9MCG were placed in the same group if their NK2 and ITS DNA patterns
were the same.
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Fig. 2. Agarose gel electrophoresis of NK2 primer-amplified products of ge-
nomic DNA of Sclerotium rolfsii isolates. A, Isolates belonging to mycelial
compatibility group (MCG) 6. B, Isolates belonging to MCG 2. The 1,000-bp
marker is indicated on both agarose gels.
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lates were characterized by NK2 amplification pattern B; and MCG ~ sampled fields. We looked at the DNA amplification patterns of a
2, 8, and 9 isolates by were characterized NK2 amplification pat- random area of the genome using the primer NK2 and the ITS
tern C (Table 2; Fig. 3A). region of the ribosomal DNA (18,30) based on previous studies

Analysis of the ITS region. The size of the amplified ITS re- that suggested that randomly amplified DNA and restriction di-
gion, including the 5.8s ribosomal gene, was 686 bp, determined  gests of the ITS region would be useful for such a purpose (7,8,
by sequencing this region in one MCG 1 isolate (F. A. Nalim, M.- 18,31). We observed three distinct NK2 amplification patterns
Y. Shim, J. L. Starr, and N. P. Keller, unpublished data). All other (Fig. 3A). Significantly, all isolates within a MCG had the same
isolates produced a similarly sized ITS fragment, determined by NK2 amplification pattern (Fig. 2). For additional evidence that
gel electrophoresis. An aliquot of the PCR-amplified region, elec- isolates in an MCG were genetically similar, we looked at the ITS
trophoresed on a 2.0% agarose or a 8.0% polyacrylamide gel, region. Again, all isolates in an MCG had the same restriction di-
confirmed the presence, size, and quantity of the desired product. gest pattern in the ITS region (Fig. 4). However, because the mo-

The ITS region was digested using several restriction enzymes, lecular markers used in this study were shared by several MCG
with only Mbol identifying consistent length polymorphisms. The (Table 2), we cannot prove that S. rolfsii MCG are clonal. Never-
2.0% agarose gel did not resolve differences of less than 50 bp; theless, the identical DNA amplification patterns of isolates with-

therefore, a 8.0% polyacrylamide gel was necessary to accurately  in a MCG, the morphological similarity of these isolates, the na-
differentiate the digestion patterns. There were four Mbol restric-  ture of hyphal fusion in S. rolfsii isolates in the same MCG (22),
tion digest ITS patterns: P1, which was common to isolates of  and the fact that all but 2 of 96 diseased plants were infected with
MCG 1, 3, 4, 10, and 11; P2, which was common to MCG 6 and isolates of the same MCG all support the hypothesis that these
7; P3, which was common to MCG 2, 8, 9, and 12; and P4, which MCG are clonal. Possibly, those MCG placed in the same DNA
was found in the single isolate in MCG 5 (Table 2). All of the amplification groups (Table 2) share a more recent ancestry, and
isolates in a MCG had the same Mbol restriction digest pattern an extended search for appropriate molecular markers may dis-
(17; Fig. 4). Pattern P3 was the simplest pattern and contained a tinguish between these MCG.

subset of the Mbol fragments present in P1, P2, and P4 (Fig. 3B). Since the sexual stage of S. rolfsii is rare in nature and its role
Several MCG shared the same NK2 and ITS DNA patterns and  in the life cycle of the fungus is unknown, we suggest that genetic
could be placed into five groups (Table 2). exchange in S. rolfsii is largely limited to isolates in the same
MCG. This exchange would be further limited as new MCG arise.

DISCUSSION Previous studies have shown that mycelia of S. rolfsii isolates

from different MCG can anastomose but lyse shortly thereafter,
Several approaches have been used to understand the genetic which may prevent nuclear and cytoplasmic exchange (22). We
structure of fungal populations (5,14,16,26). We chose to look at found that the original PCNB-tolerant isolate of S. rolfsii col-
distribution of S. relfsii MCG in peanut fields in Texas. Our re- lected in 1985 constitutes the sole member of MCG 11 and that no
sults indicated that a rather small number of MCG exist within a  other isolate in our collection maintains the same degree of PCNB
single peanut field, with typically one MCG found on a single  tolerance (M.-Y. Shim and J. L. Starr, unpublished data). This sug-
infected plant. On the other hand, an indefinite number of MCG  gests that this isolate had a unique MCG that may no longer be
exist within peanut fields throughout Texas. These observations present in the field and that PCNB tolerance probably has not
may reflect the mode of reproduction and spread of S. rolfsii (e.g., spread from this isolate.
lack of spores, sclerotial formation, and mycelial growth). MCG One to three S. rolfsii MCG were found in the central Texas
and VCG are considered genetic units in fungal populations, and peanut fields. In studies of MCG in Sclerotinia sclerotiorum, Kohn
accruing evidence suggests that these groups are often clonal (4, et al. (11) found that one field had 26 MCG from 30 isolates, and
11,14). another field had a total of 6 MCG from 33 isolates, with 2 MCG
We hypothesized that isolates within a MCG would be more  predominant. In our study, five MCG were identified from 66
genetically similar than isolates in different MCG. To test this isolates from one field, three MCG were identified from 148 iso-
hypothesis, we examined the differences in the DNA from a sub- lates in Galen, three MCG were identified from 30 isolates in Eves,
set of S. rolfsii isolates in 12 MCG isolated from four intensively and one MCG was identified from 19 isolates in DeLeon, with

A NK2 n B rn

A B C bp P1 P2 P3 P4
bp 300- —— < 3

_— —
— -
— -5 100-

- 7
- 8
-%— 9
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Fig. 3. Diagram of the scored DNA fragments of the three NK2 patterns and four internal transcribed spacer (ITS) region Mbol digest patterns. A, polymerase
chain reaction amplification patterns of Sclerotium rolfsii genomic DNA using oligonucleotide primer NK2. The scored DNA fragments are shown on the right:
pattern A contains fragments 2 and 3, ~1,100 and 1,000 bp, respectively; pattern B contains fragments 1 and 4, ~1,500 and 900 bp, respectively; and pattern C
contains fragments 1, 4, and 5, ~1,500, 900, and 700 bp, respectively. B, Mbol restriction digests of the ITS region of S. rolfsii. The scored DNA fragments are
shown on the right: pattern P1 contains fragments 2, 4, 5, 7, 8, 9, and 10; pattern P2 contains fragments 1, 2, 3, 4, 5, 7, 8, 9, and 10; pattern P3 contains
fragments 2, 5, 7, 8, 9, and 10; and pattern P4 contains fragments 1, 2, 5, 6, 7, 8, 9, and 10. Fragments smaller than fragment 7 were shared by all isolates but
were not always clearly visible due to their small size (Fig. 4).
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MCG 6 predominant in three of these fields. Perhaps the selection
for specific MCG is greater in the S. rolfsii population than that of
Sclerotinia sclerotiorum, thus accounting for the smaller number
of S. rolfsii MCG per field. Within the fields, the MCG appeared
scattered within distinct disease foci, and several adjacent plants
in the same focus were frequently infected with S. rolfsii isolates
of different MCG. However, with the exception of 2 of 96 plants,
all plants sampled had isolates that belonged to a single MCG,
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 Sr6/15-4
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Sr6/20-1
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Sr6/32-2
Sr6/16-1

Sr5/8-1

Sr§/20-2
Sr5/24-1
Sr5/26-2
Sr5/28-2
Sr5/30-2
Sr5/31-2
Sr5/39-2

Fig. 4. Polyacrylamide gel electrophoresis of Mbol restriction digests of poly-
merase chain reaction-amplified internal transcribed spacer (ITS) regions of
Sclerotium rolfsii isolates. A, Isolates belonging to mycelial compatibility group
(MCG) 1. B, Isolates belonging to MCG 12. C, Isolates belonging to MCG 6.

The 100-bp marker is indicated on each polyacrylamide gel.

which suggests that the isolates found on a single plant may be
clones.

In a study designed to observe the change in VCG over time,
Bayman and Cotty (4) found that A. flavus VCG changed consid-
erably over a 3-year period in one cotton field. Although our
sample size was not sufficient to thoroughly study the distribution
or change in S. rolfsii MCG over time and space, we did find that
1993 isolates from Galen and Grissom belonged to the same MCG
as the previous year even though the 1985 MCG 11 was no longer
present. This suggests that MCG are fairly stable on a year-to-
year basis. We also observed that some MCG were widely dis-
tributed in Texas. Because S. rolfsii produces no spores, the fun-
gus most likely moves as mycelia and sclerotia from field to field
via infected pods or equipment. Should S. relfsii MCG prove to
be a stable trait, it is possible that MCG may present an easily
scored and novel means to track the role of man as a vector in
transmitting this fungus.

The ITS region of S. rolfsii contained several different Mbol re-
striction patterns (Table 2, Fig. 4); this observation also has been
noted by Harlton et al. (8). In many organisms, the ITS region
within a species is generally conserved (5,11,13), but recent re-
ports have shown that the ITS region has diverged within some
species (6,13,20). For example, sequence variation within the ITS
1 and 2 and the 5.8s ribosomal DNA gene among 86 isolates of F,
sambucinum from diverse geographic locations was reported (20).
Since F sambucinum also has a predominantly asexual life his-
tory, it was hypothesized that the three ITS patterns corresponded
to isolates of three asexual populations, among which sexual repro-
duction rarely occurred (20), although the relationship between
these ITS patterns and VCG was not established. In our and Harlton’s
(8) studies, results showed that the S. rolfsii ITS Mbol fragment
sizes of certain MCG added up to more than the entire ITS region
of ~680 bp. Harlton et al. (8) partially resolved this curiosity by
generating basidiospore progeny from some of these S. rolfsii iso-
lates. The basidiospore strains showed segregation patterns in re-
lationship to their parental Mbol restriction patterns, which suggested
that the parental isolates were heterokaryons (8). Our preliminary
DNA sequencing results (F. A. Nalim, M.-Y. Shim J. L. Starr, and
N. P. Keller, unpublished data) suggest that ITS differences in the
Texas isolates may reflect the presence of both homo- and hetero-
karyons in the field and even ITS heterogeneity within an isolate.
Resolution of this issue will contribute to understanding the biol-
ogy of S. rolfsii populations in peanut fields.
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