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ABSTRACT 

Sclerotinia sclerotiorum and Phomopsis sp. (Diaporthe 
phaseolorum var. sojae) are internally seed-borne in soy-
bean (Glycine max), and may inhibit seed germination in 
vitro and field emergence. S. sclerotiorum was internally 
seed-borne in: 30 of 39 lots of Lee 68 seed harvested 
from six states in 1969 and 1970; eight lots of 1971 
Cutler seed from Kentucky; and one lot of Beeson and 17 
lots of Amsoy 1971 seed from Illinois. When recovery was 
more than 25%, in vitro germination and field emergence 
were reduced. Recovery of S. sclerotiorum from Lee 68 
seed was reduced when stored at room temperature (22 ± 
3 C) after 6 and 24 months, when compared to samples of 
the same seed lots stored for 18 months at 3 ± 1 C. 
Recovery from Cutler seed increased 26% between normal 
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Sporadic outbreaks in the U.S. of Sclerotinia stem 
rot of soybean (Glycine max [L.] Merr.) caused by 
Sclerotinia sclerotiorum (Lib.) d By., has been 
reported (1, 4, 5, 6, 9). S. sclerotiorum was reported 
to be seen-boine in 26 genera of plants (12), with 
particular emphasis being made on sunflower (2, 8) 
and bean (3). Several workers (4, 5, 6) reported that 
S. scierotiorum was associated with soybean seed. 
Chamberlain (4) presented evidence that S. sclero-
tiorum might be seed-borne in soybean, and Nichol- 
son & Sinclair (10) showed that Sclerotinia sp. was 
seed-borne in Lee 63. Factors affecting seed-borne 
aspects and the effect of the fungus on seed quality 
have not been studied. Phomopsis soiae is seed-borne 
in soybean (7, 13, 15, 16). We report here additional 
information on factors affecting seed-borne incidence 
of S. sclerotiorum and Phomopsis sp. and their effect 
oil in vitro germination and field emergence. 

MATERIALS AND METHODS.-T hirty-four Lee 
68 seed lots were as-dytd in 1970 and 1971 jor the 
presence of internally borne microorganisms. The lots 
were harvested, in 1969, in Illinois, Louisiana, Missis-
sippi, South Carolina, and Texas; and in 1970, in 
Kentucky, Louisiana, Mississippi, South Carolina, and 
Texas. Planting date, harvest date, and method (hand 
or machine) of harvest varied for the different lots. 
Results from an assay for the presence of 
Pseudomonas glycinea in the 1969 seed has been 
reported (10, 11). Portions of each lot of 1969 seed 
were stored at either room temperature (22 ± 3 C) or 

and late harvest periods 30 days apart, but harvest 
method (machine or hand) appeared to have no effect on 
percent occurrence of the fungus. S. sclerotiorum was 
first isolated from seed and pods of field-grown plants at 
16 weeks after planting. 

Phopnopsis sp. was internally borne in the following 
seed lots: 12 of 20 Lee 68 lots harvested in 1970 from 
five states; eight lots of 1971 Cutler seed i. am Kentucky; 
one lot of 1971 Beeson seed; and 17 lots of 1971 Amsoy 
seed from Illinois. Phomopsis sp. was recovered from less 
than 25% from any single lot assayed, except for two lots. 
A reduction in in vitro germination or field emergence 
was not detected. 
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in a cold room (3 ± 1 C and 601%", relative humidity) 
for 24 months, and then assayed again using Difco 
lima bean agar (LBA). Seed produced in 1970 was 
assayed on LBA (pH 7), Difco potato-dextrose agar 
(PDA) (pH 5.6 or 7), and Difco cornmeal agar (pll 
5.6). Twenty-five seed from each lot were placed on 
each medium. All seed were surface-sterilized in a 
1.73% sodium hypochlorite ,.olution for 30 sec. In 
vitro germination and percent recovery of various 
microorganisms were recorded after 10 days. 

Other seed lots (50 seed/lot) harvested in 1970 
were assayed on LBA (pH 7) for S.sclerotiorum and 
Phomopsis sp.: eight lots of Cutler, either machine (6 
lots) or hand harvested (2 lots) at two dates (30 days 
between each harvest) from Kentucky; one lot each 
of Beeson and Amsoy mechanically harvested from 
Ogle County, Illinois; 16 lots of Amsoy mechanically 
harv'- t ed from the University of Illinois Agronomy 
South Farm; and two lots of Lee 68 and one lot of 
Amsoy hand harvested from the South Farm. In vitro 
germination and percent occurrence of the two fungi 
were recorded after 10 days. 

To determine the time of seed infection by S. 
sclerotiorum of soybeans in the field, seed of Amsoy 
and Lee 68 were planted at the South Farm and 
assayed weekly after pod set. The seed were planted 
in a randomized, replicated field plot on 27 May. 
Amsoy flowered on 11 July, and assay of seed began 
on 23 July. Lee 68 plants flowered on 30 August, and 
isolations began on 10 September. Pods were passed 

1261
 



1262 .., !HYTOPATHOLOGY [Vol. 62 

through a flame, dipped in 70% ethanol for 30 sec, 
then teased apart, aseptically. Seed were plated on 
LBA. If lesions were present on the pods, isolations 
were made from their margins, 

Field emergence of seed lots collected in 1969 
(stored at 3 ± 1 C) were planted in the Plant Path-
ology orchard plots (University of Illinois). The field 
emergence data used for the 6-month seed stored at 
22 ± 2 C was reported earlier (11). Lee 68 seed of the 
1970 lots wcic planted at the South Farm in 1971. 
All field ciergence studies at the University of 
Illinois N .ere conduci J using 100 seed/replication 
with foL:r replicatiot seed lot planted in 6.1 m 
rows. Field eiiiereni. was taken 14 days after plant-
ing. 

RESULTS AND DISCUSSION.-S. sclerotiorun 
was internally seed-borne in 14 of 17 lots of Lee 68 
seed-harvested from six states in 1969 and 14 of 20 
lots harvested in 1970. It was isolated from the 
following 1971 seed: the eight lots of Cutler grown in 
Kentucky; the Beeson and Amsoy lots from Ogle 
County (with an incidence of 1 and 2%, respectively); 
the 16 Amsoy lots from the South Farm; and the 
three hand-harvested lots from the South Farm. 

Seeds infected with S. sclerotiorum were often dis-
colored, flattened, and smaller than noninfected seed. 
When S. sclerotiorum grew from individual seed in 
vitro, the seed did not germinate. A seed was 
considered germinated when the radicle was 1.5 times 
the length of the seed. The white mycelial growth of 
S. sclerotioruin on soybean seed was similar to that 
described by Chamberlain (4). 

When recovery of S. sclerotiorun was less than 
25%, there was no apparent effect on the in vitro 
germination. Recovery was less than 25% in all Lee 
68 lots harvested in 1969 and 1970, except for two 
lots (Louisiana) which had 34 and 87% recovery, 
respectively. The in vitro germination was52 and9%, 
raspectively, whereas the lot from which S. sclerot-
iorum was not recovered had 95% germination. 
Recovery of S. sclerotiorun from Cutler seed ranged 
from 32 to 48% in five of eight lots, which had an 
average in vitro germination of 37%; the remaining 
three lots had a range of 12-2G% recovery and an 
average of 80% germination. The ranges of recovery of 
the fungus and the in vitro germination for 16 Amsoy 
lots were 29-58% and 32-64%, respectively. The 
percent recovery of S. sclerotiorum and in vitro ger-
mination for the three hand-harvested seed lots from 
the South Farm in 1971 were: Amsoy 62 and 30%, 
respectively; Lee 68, 52, and 82%, and 40 and 90%, 
respectively, 

Percent field emergence was always lower than the 
percent in vitro germination for all Lee 68 lots. Where 
recovery of S. sclerotiorum was less than 25%, there 
was no apparent effect. Where recovery was more 
that 25%, as in the case of the two lots from 
Lou"Niana, field emergence was reduced to 12 and 5%, 
resfcLtively, whereas the remaining 19 lots of the 
1970 seed had an average of 54%. 

Other phytopathogens that can affect the germina-
tion and emergence of soybean seed and thus the seed 
quality are Diaporthe phaseolorum var. so/ae (15, 16) 

and Pseudomoas glycinea (11). The apparent lack of 
an effect on the in vitro germination and emergence 
when S. sclerotiorum occurred less than 25% may be 
due to the presence of P. glycinea in the same seed 
lots (11). 

Recovery of S. sclerotiorumfrom Lee 68 seed was 
influenced by storage time and temperature. Survival 
of the fungus was recuced when seed was stored at 
room temperature. In the 1969 lots, the fungus was 
recovered from 10 of 17 lots after 18 months in cold 
storage and from 14 of 20 lots of the 1970 seed after 
12 months. S. sclerotiorum was recovered from only 
five of the 1969 lots after 6 months and only one lot 
after 24 months at room temperature. 

Recovery from Cutler seed was influenced more 
by harvest dates than by type of harvest. The average 
(four locations) in vitro germination of seed at the 
first and second harvest was 76 and 30%, respectively. 
The loss of germination may be due in part to the 
increase in the percent recovery of S. sclerotiorum. 
The average recovery of the fungus at the first harvest 
was 19%; and at the second, 45%. Hand-harvested 
seed at the first and second harvest showed 64 and 
20% in vitro germination, respectively. Both measure
ments were lower than the average in vitro 
germination of machine-harvested seed at the first 
and second harvest, which were 80 and 24%, respec
tively. The increased recovery of S. sclerotiorum from 
late-harvested seed may possibly be correlated with 
rainfall, since a 19-cm rainfall was recorded between 
harvest periods. Hine & Wheeler (6) reported that 
heavy rainfall aid low night temperatures in Arizona 
were significant factors in the disease outbreak of S. 
sclerotiorum on soybeans. 

S. sclerotioruin appears to infect soybean at least 
16 weeks after planting. Isolations made from 
soybean pods and seeds of Amsoy and Lee 68 plants 
grown on the South Farm in 1971 showed that S. 
sclerotiorum was first isolated from Amsoy pods on 
13 August, and from two of 40 seeds in September. 
The following week, none of 40 seeds contained the 
fungus. The fungus was first isolated from Lee 68 
seeds on 7 October, when five of 40 seeds were 
infected. 

Diaporthe phaseolorum (Cke. & Ell.) Sacc. var. 
so/ae (13, 15), the perfect stage of Phomopsis so/ae, 
has been reported to inhibit germination of soybean 
seed (16). The fungus is pathogenic in the seed-borne 
phase, and causes severe losses to soybean by killing 
seeds and seedlings during germination (16). 
Kilpatrick (7) suggested that P. sojae invaded the 
plant systemically, and it was more frequently 
isolated from early maturing varieties than from later 
maturing ones. P. so/ae was isolated frequently from 
seed nearest the peduncle and least from near the tip 
of the pod (7). 

Phomopsis sp. was isolated from 12 of the 20 
1970 Lee 68 lots with an average of 1-14% recovery 
from individual lots. The average of the 16 Amsoy 
lots from the South Farm had 15% of the seeds 
infected. Beeson and Amsoy seed from Ogle County 
had 68 and 82%, respectively. In contrast to S. 
sclerotiorum, the recovery of Phomopsis sp. from 
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Cutler seed from early and late harvests had 18 and 
13% of the seed infected, respectively. In our studies, 
it appeared that Phomopsis sp. did not reduce germi-

to the same extent as S.
nation or emergence 

less that 25%, except forsclerotiorum. Recovery was 
from Ogle County. A greater percent

the seed f47:131-135. 
occurrence may be necessary to measure these 
effects. The real effect of Phomnopsis sp. may not 
have been apparent because of the presence of S. 
sclerotiorum and P. glycinea in the seed lots (11). The 
actual incidence of S. sclerotiorumand Phomopsis sp. 
in the seed may have been greater than these results 
indicate, since Tempe (14) found that surface-sterili-
zation techniques often kill or inhibit growth of 

internally borne microorganisms. 
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