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ABSTRACT

Brown stem rot symptom ratings were lower in young to a short-day photoperiod. Whether this response was
vegetative soybean plants than in older vegetative plants. associated with floral induction or was an independent
Age did not influence symptom development in plants response to change in photoperiod was not determined.
after floral induction. An increase in symptom rating oc-
curred when young plants were changed from a long-day Phytopathology 62:1334-1337.

Additional key words: Glycine max, Cephalosporium gregatum.

Brown stem rot (BSR) of soybean [Glycine max  ton & Chamberlain (6, 11), and age or stage of devel-
(L.) Merr.] is widespread in North America (8,9, 10).  opment of the host (3, 7, 12). The disagreement on
Disease development is influenced by temperature (1,  the influence of age and stage of development of the
3, 11, 12, 13), soybean cultivar (2, 4, 6, 7, 13), host on disease development (3, 4, 7, 12) may be due
specific isolate of Cephalosporium gregatum Alling- to differences in experimental procedures. However,
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no attempts to separate the influence of chronologi-
cal age from that of physiological age have been re-
ported.

The purpose of these experiments was to deter-
mine the influence of photoperiod and of chronologi-
cal and physiological age of the host on BSR develop-
ment.

MATERIALS AND METHODS.—Production of
soybean plants, cultivar Lee, inoculum preparation
using C. gregatum isolate 5, stem puncture inocula-
tion, and method of disease rating were similar to
those previously described (11). Plants remained in
growth chambers at 24 * 2 C from the time seeds
were planted until disease ratings were made. Inocu-
lum concentration was ca. 2 X 107 spores/ml. The
disease rating scale was 0 to 5: 0 = no internal stem
discoloration; 1, 2, 3, 4, and 5 = discoloration
through the 1st, 2nd, 3rd, 4th, and 5th node, respec-
tively, above the inoculation point (hypocotyl).

All plants within one experiment were inoculated
on the same day with the same inoculum, and disease
ratings were made 28 days later. Different-aged plants
were obtained by planting the seeds on different
dates.

Two long-day photoperiods were used to prevent
flowering: (i) a daily 16-hr light period at 2,300 ft-c
(16-hr photoperiod), and (ii) a daily 12-hr light
period at 2,300 ft-c with a 90-min light period (150
ft-c) midway through the dark period (12-hr + photo-
period). The 12-hr + photoperiod provided a long-day
photoperiod which was similar to a short-day photo-
period relative to time allowed for photosynthesis. To
induce flowering, plants were exposed to a daily
12-hr photoperiod at 2,300 ft-c (12-hr photoperiod),
and remained under this photoperiod until disease
ratings were made. The age of plants, time under a
12-hr photoperiod, and stage of development are pre-
sented in Table 1.

RESULTS.—AIll inoculated plants and none of the
noninoculated control plants developed internal stem
discoloration typical of brown stem rot. Inoculation
apparently did not influence flowering or later repro-
ductive stages, since inoculated and control plants
under the same photoperiod were always in the same
stage of development.

Chronological age.—Chronological age had little in-
fluence on disease development in plants which had
been induced to flower or were in later reproductive
stages (Table 1). However, if the plants remained
vegetative throughout the experiment, young plants
had lower disease ratings than older plants. A change
in susceptibility apparently occurs between 56 and 70
days after planting, since vegetative plants 56 days
old (at time of disease rating) had lower disease rat-
ings than plants 70 or more days old (Table 1). Plants
63 days old had higher disease ratings than younger
plants, but the difference was not statistically signifi-
cant, possibly indicating an intermediate stage be-
tween younger, less susceptible plants and older,
more susceptible plants.

Physiological age.—Physiological age did not influ-
ence disease development in plants 63 days (at time
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of disease rating) or older (Table 1). However,
younger plants (56 days or less) had lower disease
ratings when they were vegetative than when they had
been induced to flower or were in later reproductive
stages (Table 1). This response was apparently not
associated with differences in photosynthesis, since
plants under a 16-hr photoperiod and those under a
12-hr + photoperiod had similar disease ratings (Table
1).

DISCUSSION.—These results demonstrate that
chronological age and physiological age of the host
influence development of brown stem rot in soy-
beans. However, they are not independent, since
chronological age influenced disease development
only in vegetative plants, and physiological age influ-
enced disease development only in young plants.

An increase in disease rating occurred at floral
induction or, when plants remained vegetative, some-
time between 56 and 70 days after planting. This
corresponds closely to an increase in rate of stem
browning 55 days after emergence reported by
Kunkel & Dunleavy (7). Chamberlain & McAlister (3)
reported that BSR progressed more rapidly in plants
in the pod-filling stage than in those in the flowering
stage. In this study, no differences in symptom devel-
opment were detected in plants at any stage after
floral induction.

Schneider et al. (12) reported an inverse relation-
ship between plant age at inoculation and the extent
of internal browning in plants inoculated 6, 8, 10,
and 12 weeks, and rated 16 weeks after planting.
Their results indicate increased internal browning
associated with increased time between inoculation
and disease rating. Such a relationship might be ex-
pected if plants 6 weeks or older at inoculation were
uniformly susceptible,as indicated by the results of
this study.

The effect of photoperiod length on vascular dis-
ease development is not well documented. Foster &
Walker (5) reported more extensive Fusarium wilt in
tomato plants exposed to a 6-hr photoperiod for 30
days prior to inoculation than in those exposed to an
18-hr photoperiod. However, they reported that
plants under short days were lower in vigor and some-
what etiolated compared to those under long days. In
addition, they reported similar results when plants
were kept under the same photoperiod at different
light intensities; i.e., plants kept under low light had
more extensive wilt than those under high light inten-
sities. Thus, it is possible that the response they ob-
served was associated with a difference in photosyn-
thesis and was not a response to length of photo-
period per se.

In this study, little difference in vigor or color was
noted between plants under long or short days. If the
response were relatedto photosynthesis, then plants
under the 12-hr + photoperiod should have responded
similarly to those under the 12-hr photoperiod. How-
ever, if the response were related to length of photo-
period, then plants under the 12-hr + photoperiod
should have responded similarly to those under the
16-hr photoperiod. The latter was clearly the case. No
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TABLE 1. Influence of photoperiod and of age and stage of development of Lee soybeans on brown stem rot caused by
Cephalosporium gregatum

At time of disease rating

Stage of Mean
development@ Age of Time under Stage of disease
at inoculation plantsb short days€ development?@ rating

days days

Experiment 1
\"% 84 0 \" 5.0a
v 84 14 V-F 49a
\% 84 28 F 4.7 a
V-F 84 42 P 49a
F 84 56 P 5.0a
P 84 70 P 45a
\Y% 70 0 A\ 4.8a
A\ 70 14 V-F 4.7 a
\'% 70 28 F 4.8a
V-F 70 42 P 43a
F 70 56 P 5.0a
\" 56 0 v 3.6b
\% 56 14 V-F 4.7 a
A" 56 28 F 49a
V-1 56 42 P 5.0a

Experiment 2
\% 63 0 v 4.4 abc
v 63 7 V-1 4.4 abc
\'% 63 14 V-F 50a
\% 63 21 F 4.6 ab
\" 63 28 F 5.0a
\'% 56 0 \" 3.7¢c
v 56 7 V-I 4.6 ab
\Y% 56 14 V-F 50a
\% 56 21 V-F 4.7 ab
v 56 28 F 49a
v 49 0 A% 3.9 be
v 49 7 V-1 5.0a
v 49 14 V-1 49a
\% 49 21 V-F 49a
v 49 28 F 49a

Experiment 3
\' 49 0 \" 2.7b
\'% 49 0 ve 2.8b
\" 49 7 V-1 4.2a
\" 49 7 V-I¢ 4.2a
\" 49 14 V-I 41a
\" 49 14 V-1¢ 43a

ay = vegetative; V-I = vegetative (flowering induced); V-F = flower buds present; F = flowers open; P = pods present.
From the time seeds were planted. Plants were exposed to a daily 16-hr photoperiod until exposed to short days.

All plants were inoculated 28 days before disease ratings were made.

CPlants were exposed to a daily 12-hr photoperiod and kept under this photoperiod until disease ratings were made.

dMean of 10 determinations — numbers followed by the same letter are not significantly different at the 1% level.
Comparisons valid within experiments only.

CPlants were exposed to a daily 12-hr photoperiod with a 90-min light period midway through the dark period, from
time of inoculation, until exposed to short days.
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