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Abstract. Peach tree fungal gummosis caused by Botryosphaeria dothidea [(Moug.:Fr.) 
Cos & de Not.] is widespread throughout the southeastern United States. Until recently, 
its economic impact on peach [Prunus persica (L.) Batsch] has been im pos si ble to esti-
mate, since no effective controls were known. Significant, though not total, suppression 
of gummosis on ‘Summergold peach trees was achieved with an intensive 5-year spray 
program with captafol. Captan was far less effective than captafol. Both trunk diameter 
and fruit yield were negatively cor re lat ed with disease severity. After eight grow ing sea-
sons, trees treated with captafol were 18% larger than the untreated trees. Yield of mature 
captafol-treated trees was 40% to 60% high er than that of untreated ones. Following 
termination of the spray program after 5 years, disease severity gradually increased on 
both captafol- and captan-treated trees. However, through eight growing seasons, dis-
ease se ver i ty was sig nificant ly lower on captafol-treated trees. This study demonstrates 
that peach tree fungal gum mo sis significantly depresses tree growth and fruit yield on 
susceptible peach cultivars.

Aside from de tailed prun ing to re move in fect ed 
wood and flail mow ing to speed de com po si tion 
of in fect ed prunings that would oth er wise serve 
as a source of in oc u lum, there are no rec om -
men da tions for the man age ment or control of 
this disease in the South east. How ev er, Pusey 
and Okie (1994) dem on strat ed that an in ten sive 
spray program with fun gi cides might pro vide 
ef fec tive con trol of gum mo sis, thus mak ing it 
feasible to study the economic impact of this 
problem. The pur pose of this project was to 
determine the effect of peach fungal gum mo sis 
on growth and fruit yield of peach. 

Materials and Methods 

Trees of ‘Summergold / Lovell peach 
were planted in Feb. 1990 at a spacing of 6.1 
× 6.1 m at the Southeastern Fruit and Tree Nut 
Research Laboratory, Byron, Ga. Ex per i men tal 
plots were established in a randomized com-
plete-block design with 10 three-tree rep li cates 
of each fungicide treatment (row = block). 
Trees were maintained ac cord ing to standard 
com mer cial recommendations (Myers, 1989), 
and they received no sup ple men tal irrigation. 
‘Summergold was selected as the scion cul-
ti var because of its known susceptibility to 
gummosis (Britton et al., 1990). 

Work by several researchers (Pusey, 1989a; 
Pusey et al., 1985; Weaver, 1979) in di cated that 
inoculum may enter a new or chard either as 
airborne ascospores or through rainsplash from 
nearby infected trees. There fore, ‘Redglobe

trees of the previous orchard were left intact to 
provide an inoculum source. The experimental 
block was surrounded by severely diseased 
15-year-old ‘Redglobe peach trees (two rows 
on each side). 

Experimental fungicidal treatments are out-
lined in Table 1. With the exception of Whiton 
powder, fungicide treatments com menced 30 d 
postbloom (typically mid-late April) and were 
repeated at 2-week in ter vals for a total of 8–10 
treatments each year. Each spray was applied to 
the trunk and scaf fold limbs to runoff. Whiton 
powder was applied to the trunks and scaffolds 
once an nu al ly prior to budbreak. An additional 
control treatment differed from the water con-
trol in that Botryosphaeria-infected prunings 
were placed in the canopy each spring to pro-
vide additional inoculum pressure. Infected 
prunings were prepared by spraying peach 
prunings to runoff with a spore suspension 
of B. dothidea (105 spores/mL). Isolate was 
a known virulent strain (PI-5) collected from 
peach in Georgia (Pusey, 1989b; Pusey et al., 
1986). Following inoculation, prunings were 
piled for at least a 3-week period at the edge 
of a wooded area before use. Treatments were 
applied from 1990 through 1994 during each 
growing season and were then suspended 
there af ter to determine whether the disease 
sup pres sion achieved would persist in the ab-
sence of a spray program. This decision was 
based on the apparent relationship between bark 
age and disease susceptibility. Weaver (1979) 
artificially inoculated peach bark varying in 
age from 1- to 3-years-old and noted reduced 
symptom expression on the older bark. Sim-
i lar ly, in an orchard study to determine when 
peach trees were infected, it was noted that 
the portion of the trunk of peach trees that had 
been protected with covers for the first 2 years 
following planting were still essentially free 
of gummosis at 5 years of age; unprotected 
portions displayed severe symp toms (Pusey 
and Bertrand, 1993; Pusey and Okie, 1994). 
Hence, it appeared possible that control of 
fungal gummosis might be nec es sary only 
during the first few years following orchard 
establishment.

Each fall, trunk diameter was measured 
30 cm above the soil line. Previous work had 
demonstrated that symptom development fol-
low ing inoculation required 12–18 months 
(Pusey, 1993; Pusey et al., 1986; Weaver, 
1974). Therefore, starting in Fall 1991, tree 
trunks and scaffolds were evaluated for gum-
mosis severity using the rating scale shown in 
Table 2. Disease ratings were based on visual 
observation of the trunk and the main scaffold 

Peach tree fungal gummosis first appeared 
in Georgia during the 1960s. The disease is 
characterized by numerous gum extrusions 
on trunks, limbs, branches, and twigs. Symp-
toms include sunken lesions around len ticels 
and blisters on surfaces of shoots and twigs. 
Se vere ly affected trees exude large amounts 
of gum from these lesions, especially fol-
lowing extended periods of rainfall. In fect ed 
trees are weakened, exhibiting dieback of 
twigs, shoots, and even limbs. Trees may die 
during pro longed stress periods (Daniell and 
Chandler, 1982; Weaver, 1974). The caus al 
agent has been identified as Botryosphaeria
dothidea (Weaver, 1974). Since that time, it 
has spread throughout the southeastern U.S. 
peach pro duc tion areas (Pusey et al., 1986; 
Reilly and Okie, 1982). Scientists and growers 
alike feared it would be the end of the peach 
industry if fungal gummosis was not con trolled 
(Reilly and Okie, 1982; Weaver, 1976). De-
spite its dramatic appearance, many grow ers 
have come to regard it as a nuisance that can 
be “pruned out” of trees during the dormant 
season and is of no eco nom ic sig nificance
other than in creased pruning costs. How ev er, 
lit er a ture lacks data to support this po si tion. 

Table 1. Fungicide spray treatments (1990–94, 
Byron, Ga.).

Fungicide Application rate
1. Captafol 80WP 4.8 g·L–1

2. Captan 50WP 3.0 g·L–1

3. Tenn-copp 5E 6.3 mL·L–1

4. Whiton powderz +  333 g·L–1

tribasic copper sulfate 53 WP 8.7 g·L–1

5. Control ---
6. Control + 

B. dothidea infected prunings ---
z98.5% calcium carbonate, Shiraishi Cal ci um 
Kaisha, Japan.
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Table 4. Effect of fungicide treatments on trunk cross-sectional area of ‘Summergold peach
(1991–97, Byron, Ga.).

Trunk cross-sectional area (cm2)

Fungicide 1991 1992 1993 1994 1995 1996 1997

Control 28.3  52.5  69.0  92.7  103.6  122.8  126.4 
Control + prunings 26.5  51.6  66.7  93.3  103.9  123.7  125.8 
Tenn-copp 27.0  52.6 --- --- --- --- ---
Whiton + Cu 28.4  53.2 --- --- --- --- ---
Captan 28.0  48.9  68.2  93.7  102.5  115.4  131.3 
Captafol 30.9  59.7  78.8  111.2  120.8  139.2  149.4 
LSD0.05 3.4 5.8 7.7 11.4 12.8 15.1 18.7

limbs only. The fruit crop was har vest ed in the 
years from 1992 to 1994. In order to reduce 
management costs, the experimental plan had 
been to cease collecting fruit yield data and only 
monitor disease severity fol low ing conclusion 
of fungicide treatments in 1994. However, due 
to the marked increase in dis ease severity on 
the captafol-treated trees fol low ing cessation of 
fungicide treatments, an additional fruit harvest 
was performed in 1997 to determine impact of 
disease severity on fruit yield. No attempt was 
made to sort cullage; hence, weights reported 
are total gross yields.

Data were analyzed by the General Lin-
ear Models (GLM) program of the Statistical 
Analysis System for personal computer (SAS 
Institute, Cary, N.C.). Mean separation was per-
formed by least significant differences (LSD).

Results and Discussion

Expression of disease symptom was very 
rapid in the control treatments (Table 3), prob-
a bly aided by high inoculum levels pro vid ed 
by the heavily infected ‘Redglobe peach trees 
that surrounded this experimental plant ing. In-
fection in the control treatment that had been 
augmented with infected prunings was only 
briefly more severe than that in the water con-
trol without prunings. Both control treat ments 
subsequently reached the max i mum rating of 
gummosis. Infection and symp tom expression 
were more rapid than expected, and the rating 
scale was not wide enough to cap ture visible 
differences among the most se vere ly afflicted
trees. Through 1992 neither the tenn-copp nor 
whiton powder treatments showed any observ-
able effect on gummosis compared to controls; 
therefore, data col lec tion for these treatments 
was terminated.

Gummosis severity gradually increased in 
all treatments through the end of this study 
in 1997. Both the captan and captafol treat-
ments lagged markedly behind the controls 
in symp tom expression. However, gummosis 
grad u al ly increased in the captan treatment and 
in 1995, one year after all fungicide treatments 
were terminated, was not significantly dif fer ent 
from the controls. Captafol provided sig nificant 
symptom suppression throughout the course 
of this study. Results indicated that while it 
may be possible to reduce symptom expression 
significantly with an intensive spray program 
during the first 5 years following planting, it 
was not possible to suppress symp toms totally 
with the fungicides tested. Thus, a continued 
disease-management program may be neces-
sary throughout the life of an orchard.

Tree growth as expressed by trunk cross-
sectional area was not correlated initially with 
disease severity. However, from 1993 through 
the end of this study, tree growth displayed a 
significant negative correlation with disease 
severity each year ranging from r = –0.18 to 
–0.29 (P < 0.05). Captafol-treated trees were 
larger than those in other treatments through out 
the course of this study (Table 4). At the con-
clusion of this study covering eight growing 
seasons, captafol-treated trees were 18% larger 
than trees in the water control treatment.

Fruit yield of captafol-treated trees re-
cov ered from a slow start and overtook all 
other treatments in 1994 and 1997, resulting 
in the highest cumulative yields through 1994 
or when 1997 yield was included (Table 5). 
This result can be attributed to both the sig-
nificant size advantage of captafol-treated trees 
through out this study and also to their higher 
yield efficiency in 1997 (Table 6). Compared 
to the water control treatment, captafol-treat ed 
trees provided a 40% and 64% increase in yield 
in 1994 and 1997, respectively. In 1994 and 
1997, the 2 years with greatest pro duc tion, 
yield was negatively correlated with symp tom 
severity (r = –0.38 and r = –0.27, re spec tive ly, 
P < 0.0001).

Overall, captafol-treated trees performed 
markedly better than trees in all other treat ments 
in this study. This is only partially reflected in 
the symptom ratings since the scale was not 

Table 2. Rating scale used to evaluate trunk and 
scaffold gummosis (1991–97, Byron, Ga.).

Rating Description

0 No gum sites
1 1 or 2 gum sites or lesions on trunk or 

scaffolds
2 3–10 gum sites or lesions on trunk or

scaffolds
3 11–25 gum sites on trunk or scaf folds
4 26–50 gum sites on trunk or scaf folds
5 51 or more gum sites on trunk or

scaffolds

wide enough to capture dif fer enc es that could 
be distinguished by visual observation. Also 
not reflected in these rat ings is the significant
twig and branch dieback exhibited by severely 
afflicted trees. It was our observation that this 
dead material could not be pruned out each dor-
mant season with out reducing bearing canopy 
volume. Es ti mates of the impact of fungal gum-
mosis on the horticultural performance of peach 
trees are obviously conservative since symptom 
sup pres sion was imperfect with the best fun-
gicide treatment used. Unfortunately, captafol 
is no longer registered for use on peach, and 
captan did not provide sustained suppression 
or control of the disease even when applied 
8–10 times each season in this experiment. 
At this time there is no chemical control for 
fungal gummosis of peach.

Table 3. Effect of fungicide treatments on the gummosis ratingsz of ‘Summergold peach
(1991–97, Byron, Ga.).

Gummosis rating

Fungicide 1991 1992 1993 1994 1995 1996 1997

Control 2.4  3.4  4.5  4.9  4.8  5.0  4.9 
Control + prunings 2.1 3.8  4.6  5.0  4.8  5.0  5.0 
Tenn-copp 2.3  3.6  --- --- --- --- ---
Whiton + Cu 1.6 3.3  --- --- --- --- ---
Captan 0.5  1.1  3.6  4.5  4.6  4.8  4.6 
Captafol 0.1  0.2  1.2  2.3  2.4  3.1  3.1 
LSD0.05 0.6 0.4 0.4 0.3 0.6 0.3 0.3

zRating scale of 0–5 (Table 2).

Table 5. Effect of fungicide treatments on fruit yield of ‘Summergold peach (1992–94 and1997, Byron, 
Ga.).

Total fruit yield (kg/tree)

Cu mu la tive Cumulative
Fungicide 1992 1993 1994 1992–94 1997 1992–94 + 1997

Control 10.3 16.6  41.7  68.6  23.7  88.2 
Control + prunings 13.7 15.6  44.1  71.5  23.0  91.5 
Tenn-copp 12.3 --- --- --- --- ---
Whiton + Cu 10.7 --- --- --- --- ---
Captan 12.2 17.9  48.1  78.1  24.1  95.8 
Captafol 11.7 12.5 58.5  82.7 39.1  119.1

LSD0.05 5.2 2.8 8.7 11.2 9.2 18.0

Table 6. Effect of fungicide treatments on yield 
efficiency of ‘Summergold peach (1992–1994 
and 1997, Byron, Ga.).

Yield efficiency (kg·cm–2)

Fungicide 1992 1993 1994 1997

Control 0.20 0.25  0.46  0.20 
Control + prunings 0.28 0.23  0.48  0.20 
Tenn-copp 0.24 --- --- ---
Whiton + Cu 0.20 – --- ---
Captan 0.27 0.27  0.54  0.23
Captafol 0.20 0.16  0.54  0.27
LSD0.05 0.11 0.03 0.07 0.05
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Although a few resistant peach lines have 
been identified (Okie and Pusey, 1996), most 
of these are “exotic” lines, lacking cultivar 
quality. Hence, at best, it likely will take several 
generations before adapted resistant cultivars 
could become available. None the less, in light 
of the negative impact of gummosis on tree 
growth and fruit yield found in this study and 
the current absence of a proven cost-effective 
chemical control or management strategy, ge-
netic resistance is a goal worth pursuing. This 
is especially so given the questionable cost-
effectiveness and longevity of any chemical 
control program developed in the future if it 
requires a spray application frequency ap-
proaching that used in this trial. 

In the interim, growers will have to rely 
on current orchard management practices, 
hopeful ly augmented with a chemical control. 
Taylor and Sherman (1997) recently dem on -
strat ed the efficacy of phosphorous acids in 
providing at least partial suppression of gum-
mo sis under field conditions. We recently 
tested a range of registered fungicides and 
found several that provided significant sup-
pres sion of Botryosphaeria dothidea in vitro 
(Beckman et al., 1999). The most promising 
of these are currently under trial to determine 
their efficacy in the orchard. 
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