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Twig blight, a discasc of native California oaks, has 

been recognized for m<,rc than a dccadc and appears tu 
have become widespread. ‘Three fungus parhugens, 
Gyptoc-line c-inerescem, Discula quercim and Di~~lod~u 

rmtil~, apparently are involved as causes of the disease. 
The first two are commonly considered to he anthracnose 
fungi causing both leaf spots and young branchlct dic- 

back. DipIodia rnutila is a typical canker-causing fungus 
which can colonize older woody tissue and awe death of 
larger branches. The disease may be associated with in- 

SCC~S as well, specifically a pit SC&, Asterolecmirrm mi- 
nus, which is a native of Europe. 

The disease often renders oaks unsightly and occasion- 
ally will kill them. Thus, a project was initiated IO gain 

knowledge of the fungi involved in twig blight, environ- 
mental factors associated with disease incidence, disease 
management through integrated control, and interactions 
with insects and other pathogens. Our studies involved 

an assessment of the distribution and severity- of the dis- 
ease, control through application of fungicides, pruning 

and host resistance, and inreractions with the pit scale and 
with root pathogens, Amrilluriu me//m and Phytophthorn 
species. 

Distribution of Oak Twig Blight 
There has been no extensive effort to determine rhe 

distribution and severity of oak wig bligbr in California. 

To obtain an estimate of the extent of the problrm, a 
questionnaire was mailed in 1986-87 with the coopera- 

tion of the i%rure Conservancy and Sunset Mngzim NI 
horticulturists, other professionals and the gcncral public. 
Of 210 respondents, S2 percent considered the disease 

moderate to serious, 20 percent observed the disease hut 
considered it not a problem, and ‘18 percent had not ob- 

scrvcd it. Thr accompanying map of California shows 
whcrc the problem is considered moderate to serious 
(practically all arcas of the State) and where it has not 

been ohscrvcd, possihiy because fewer oaks occur in those 
areas. One third of rhc respondents bcliuved that the dis- 
ease was mcreasing in scveriry. 
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Dtstrtbutton of tw@ bitt&t 
based on results of a qws- 
tlonnaire mailed to z4grlcul- 
turd apefits, submists, and 
interested members of the 

0 Problem: not observed 
0 Problem: moderate-serious 

Oak twig blight was reported on all eight of the oak 
species listed on the questionnaire, but reports were most 
common on coast live oak (Q. agrifolia) and valley white 
oak (Q. lobata). Moderate numbers of reports were made 
of the disease on interior live oak (Q. wislizenii) and black 
oak (Q. kellogii), and fewer than 10 percent reported the 
disease on blue oak (Q. dor+&sii), mountain live oak (Q. 
chrydepk), Oregon oak (Q. gariyana) and mesa oak (Q. 
engelmanii). 

Respondents were also asked whether they had ob- 
served an association with pit-scale insects. Although a 
majority did not respond, of those who reported observa- 
tions, twice as many had seen an association with scales as 
had not. 

Control Treatments 
Treatmenrs to control or manage oak twig blight were 

continued during 1987, and data were taken and analyzed 
during 1988. In rhe Stanford University Arboretum ma- 
ture coast live oaks with visible symptoms of twig blight 
were treated with the fungicide Benlate alone, Benlate plus 
pruning, or pruning alone. B&ate was applied by grounds 
personnel at the rate of 1 pound or 4 pounds per 100 
gallons of water. Pruning involved removal of all blighted 
branches and dead wood. 

The results indicated that twig blight of live oak can 
be reduced ro a visually acceptable level (20 percent or 

8 

less of the crown affected) for at least a year hy pruning 
alone, by the Benlate solutions, or by pruning plus Ben- 
late. Disease reduction by the stronger Benlate solution 
carried over to a second year, and re-treatment in the 
second year was also effective. Assessment of second-year 
effects was complicated by the generally low level of natu- 
ral infection in 1987, a relatively dry year. In July, 1990, 
rhree years after treatment was terminated, effects of the 
4-pounds-Benlate-plus-pruning application were still in 
evidence on at least two of the five frees that received this 
treatment. 

Choice of treatment depends on cost-benefit consider- 
ations. Pruning is time-consuming and difficulr in large 
trees. Spraying requires special equipment, and E&ate is 
currently registered for use only at 1 pound per 100 gal- 
lons for oaks. Trees vary in the degree to which they are 
damaged by twig blight, and the extent of blight varies 
from year to year. People with oaks may want to keep 
records of which frees are highly susceptible and to re- 
strict control applicarions to those trees in which unac- 
ceptable disease buildup is imminent. Pruning versus 
spraying may depend on initial levels of infection, espe- 
cially when disease is so severe that pruning would have 
to be extensive. 

Grafting to Obtain Potentially Resistant Oaks 
Based on numerous observations in Northern Califor- 

nia, oaks appear to vary greatly in their susceptibility to 
twig blight. Commonly in neighboring coast live oak 
trees, one will show severe blight and the orher only a 
negligible amount. In early phases of our studies, results 
of inoculations of potted oak seedlings indicated further 
thar in some trees there may be a high degree of resistance 
which could be useful to arborists. In a June, 1989, field 
test, multiple branches of six apparently resistant, mature 
trees were inoculated with Diplodia mutila. Branches that 
were in rotal shade had very low infection whether in 
apparently susceptible or resistant trees, a phenomenon 
possibly related to a high temperature optimum for the 
fungus. In spite of the shade effect, results showed a trend 
toward differences in resistance. 

To take advantage of resistance in coast live oak, a 
study was initiated to develop rooting and grafting tech- 
niques for this species. Using adaptations of commercial 
techniques used in the Netherlands to graft Q. robur 
f&g&a and Q. frainetto, we successfully grafted well 
over one hundred plants. Twelve, produced from scion 
material collected from mature, apparendy resistant coast 
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crawler stage, from dead areas beneath scales, and from 
margins of infected tissue adjacent to the scales. 

Interactions Between Root Pathogens and 
Twig Blight 

Observations of twig blight on chestnut oak in l&n- 
Sylvania and tan oak in California have suggested that the 
disease may predispose those species to root pathogens, 
especially AmiNuria species. On the other hand, many 
twig blight or canker-causing fungi infect woody plants 
that have been stressed by various factors. If such interac- 
tions occor in the California oaks, the implications could 
be increased disease severity and losses. 

We initiated a series of inoculations in 1988 and 1989, 
to test for possible interactions berween A. m&u and 
Phytophtbora cinnamomi and the twig blight organism 
Diplodia mutila. In one test, rwo-year-old plants of coast 
live oak were inoculated with D. m&la and approxi- 
mately one month later with A. m&a and I’. cinnamomi. 
However, the roots were apparently already infected by 
one or more root pathogens (Pytbiwn, Rhizoctnnia, 
Phytophthora) prior to the inoculations with Diplodia. 
Thus, the data in Table 1 show the correlation between 
percentage girdling by D. mutita and diseased condition 
of the roofs which is not necessarily caused by A. me&x 
or the Phytophthora with which we inoculated. The re- 
sults summarized here indicated that severe twig blight 
and severe root disease tend to occur together and that 
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there may be a threshold effect, that is, the effect is pro- 
nounced only when both diseases are severe. 

In a second test, the coast live oak seedlings were in- 
oculated first with A. me/lea followed by inoculations 
with Diplodia mu& four, five-and-a-half and nine 
months later. The rest was terminated approximately 15 
months after the initial inoculation with A. me&~. Al- 
most all seedlings had evidence of A. me/Lw infection, but 
there was no evidence of a correlation between A. m&a 
infection ratings and severity of girdling by D. muti(a, 
Nor was there evidence of a correlation between percent- 
age of roots diseased as a result of any factor and severity 
of girdling (see Table 2). 

If we consider the results of the two tests, there may be 
some evidence suggesting that infection by the twig blight 
fungus, Diplodia mutila, may increase conditions favor- 
able for root disease pathogens. However, more research 
is necessary before conclusions should be drawn. 

Implications 
There appears to have been somewhat less twig blight 

during the past 2-3 years, probably due to lack of water 
essential for infection by some of the fungi involved in the 
disease complex. However, reports from throughout 
California indicate that the disease is having an impact on 
several of our important oaks and may be increasing. 

On valuable individual trees, the disease can be man- 
aged to an acceptable level with pruning and Benlate ap- 
plications, but these are labor intensive and costly. Use of 
resistance in the hosts may be a more effective approach 
in the long term. While breeding is a possibility, rooting 
cuttings and/or grafting scions from resistant trees may be 
a more practical approach for the ornamental and shade 
rree industry. 

While the native oaks of California may have coex- 
isted with the fungi that cause twig blight for many, many 
years and have survived, they have not evolved with the 
pit scale. Nor have they evolved with insecticides and 
other human factors that could be interacting to enhance 
the activities of the pit scale and fungi. If, as some of our 
results suggest, severe twig blight leads to increased root 
disease, the complex known as oak twig blight bears close 
scrutiny. At this point, we still know too little to predict 
its future impact. 


