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Spring Control of AlImond Diseases

by Brent Holtz, Ph.D., UCCE Madera County

Almond trees are susceptible to
bloom and foliar diseases when it
rans at bloom, and the decision of
when to soray and what fungicides to
use can be quite difficult. In the San
Joaquin Valeyweare usudly inalow
precipitation region and we cannot
predict when and how much it is
going to rain. We often receive ran
during bloom which can result in
favorable conditions for severd plant
pathogenic fungi to cause saring time
dissases of dmonds. The man
diseases in dmonds are Brown Rot
Blossom Blight, Green Fruit Rot or
Jacket Rot, and Shothole. Other less
familiar diseases indude Scab, Rug,
Leaf Blight and Anthracnose. The
fung that cause these diseases are
usudly adways present in amond
orchards, sometimes in higher or

lower amounts depending on the
previous years disecase levds and
current environmental conditions.

Fungicide Control Programs
Generdly, a good disease control
program is based upon awise choice
of fungicides and good timing and
coverage. Growersshould assessthe
diseases present in their orchardsand
sdect materids carefully. Not al
fungicdes are equdly effective on dl
diseases (fig. 1). Itis agood ideato
use more than one kind of fungicide
for a broader spectrum of activity.

Usudly two sprays are made for
brown rot control. Thefirg isusudly
done a 520 % bloom using a
sysemic fungicide such. Some of
these fungicidesmay requirea contact
fungidde to reduce resistance.
Resstance to these fungicides can
develop over time and repeated use,
thus try to rotate the fungicides you
use. The second spray should be
done at about 80% to full bloom or
two weeks after thefirg soray. Thisis
the mogt effective brown rot spray
(fig. 2). Depending onthe wesather, a
third

spray may be necessary if rans
persst and two weeks of protection
have gone by. Since we cannot

predict the weather at bloomtime, we
mud at least take some initial action
to protect our crop. Application
techniques are aso important.
Usudly ground gpplication is better
than air; but care must be taken that
both are applied correctly. In
generd, use properly caibrated and
directed nozzles and maintain adow
Speed.

Brown Rot and Shot Hole

Most orchards are treated at least
once during bloom for brown rot.
The brown rot fungus (Monilinia
laxa) attacks the tree by invading the
anthers and pidtils of the flower when
itisopen. From therethe fungus can
move into and kill the sour or shoot.
Young fruit are aso susceptible in
early spring and infection of fruit may
extend to and kill spurs and shoots.
Although dl cultivars of dmond are
susceptible to brown rot, they vary in
thelr degree of susceptibility; Butteis
the most susceptible variety followed
by Camd. Ne Plus Ultra and
Mission are only moderately
susceptible, while Nonparell and
Peerless are the least susceptible to
brown rot. Varieties that are
susceptible to Green Rot or Jacket
Rot (caused by Monilina laxa,
Botrytis cinerea, Sclerotinia
sclerotiorum) are Butte, Ne Hus
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Ultra, Merced, Carme, Price or any
variety with tight clusters. Nonparell
can be affected by this disease if the
right environmenta conditions occur.
The time of infection for Green Fruit
Rot or Jacket Rot is from flower
opening to petal fal. Brown Rot
Blossom blight is usudly controlled
pink bud and ful bloom trestments
withthe full bloom trestment the most
important in my opinion. A third
petal fdl spray may be necessary in
years favorable to disease (rain). If
bloomis strung out and the weether is
wet and rainy, no more than ten days
should e gpse between treatments.

Shot Hole

The Shot Hole fungus (Wil sonomyces
carpophilus) is notorioudy more
prevaent in wet years. This fungus
requires water for dl itsactivities, so
periods of extended rainfal creste a
gtuationthat favorsShot Hole disease
epidemics.  The fungus can cause
lesons onleavesand fruit, but most of
the time it infects the leaves as they
emerge from the leaf bud. Ledf
infections lead to defaliation, which
usudly occurs in early spring.  Shot
hole infection of young fruit, shortly
after they emerge fromthe jacket, can
cause the fruit to drop. As fruits
enlarge, shot haleinfection resultsina
leson but the frut no longer fdl.
About the fird of May, when the
embryo of the nut beginsto grow, the
hull becomesresgtant to infectionand
no further lesions develop. Shot Hole
is usudly controlled by fungicide
gpplications after bloom.

Scab
Until recently, scab (Cladosporium
carpophilum) was considered more
of a curiogty rather than a crop
threstening  disease.

This has

changed! In the last severd years
more and more orchards have
developed scab problems and the
disease is often serious.  The fungus
causes greasy black spots on fruit,
leaves, and green shoots.  The shoot
lesons are the overwintering Sites for
the fungus and the source of new
spores in the spring. No apparent
damage is done to the fruit, but the
leaves fdl. Scab can completely
defoliate a tree in a short time.
Severe defoliation in early summer
was even observed in severd
orchards in Madera County last year.
All cultivars appear susceptible, but
Carmel seems especidly vulnerable.
Scab is controlled by fungicide
applications from 2 to 5 weeks after
bloom. Earlier treatments are not
effective done, but increase the
protection provided by the later
treatment. Applications later than 5
weeks after bloom are less effective,
especidly in the southern part of the
San Joaquin Vdley. Not 4l
fungicides are effective against scab,
thus it is important to indude scab-
active materids inanoverdl trestment

program.

Rust

Rus (Tranzschelia discolor f. sp.
dulcis) can dso cause defoliation.
Both rust and scab are favored by
highhumidity and usudly areworsein
years when late spring rans occur.
Orchard culture that produces humid
conditions for long periodsisided for
bothdiseases. Likescab, rust usudly
appears in lae soring or ealy
summer.  The fungus attacks leaves
but not fruit. On leaves, it produces
amdl, bright yellow dots on the upper
leaf surface, and reddish orange
pustules on the lower leaf surface.
The only materia registered that has

any efficacy is sulfur. One or two
goplications of sulfur inlate gpring can
usudly control rudt.

L eaf Spot

Sill another defoliating disease,
Alternarialeaf spot, isalso new to the
San Joaquin Vdley. Nothing is
known about the disease except that
it appears in early summer, causes
large lesons onleaves, and can cause
defoliation. Carmd, Nonparel,
Butte, Price, Sonora, Misson, and
Peerless are affected. Sonora is
somewhat more susceptible than the
others. Leaf Spot has been around
for severd years, and only at a few
locations has it caused enough
damage to be of concern. But be on
thedert! Rovrd gpplied a 5 weeks
after petal fdl has some efficacy
agang Alternarialeaf spot, but does
not prevent serious defoliation. The
limitaetion of treatment no later than
five weeks after petal fdl may be
patly responsible for the poor
control.

L eaf Blight

The leaf blight fungus attacksthe base
of the leaf petiole and the bud that Sits
between the leaf and shoot. The leaf
dies, tuns a light tan color, and
remains suck tothetree. Later these
leaves are then covered with the
black growth of secondary fung
decomposing the infected |eaves.
Leaf death is of less importance,
however, than the bud death that
accompaniesit. Ledf blight is more
common in Northern Cdifornia and
fortunatdy we see it sdddom here in
MaderaCounty. Generdly, scaband
shot hole programs control leaf blight.




Anthracnose

An extremely damaging fungd
disease, Anthracnose
(Colletotrichum  gloeosporioides)
was severe in some orchards in
Northern Cadlifornia last year.
Anthracnose has been in Cdifornia
for many years, but hasbecome more
severe recently, attacking leaves and
fruit. Leaf lesons have a bleached
appearance and can cause the leaves
to drop, though defoliation is not
usudly very pronounced. On fruit,
Anthracnose causes deep crater-like
lesons, the affected areaturns arusty
reddish brown, and older fruit often
gum profusdly. Indde, the nut mest is
destroyed. The fungusis reported to
invade the wood, and the branches
upon which infected fruit resde
wesken and die. Thus, in addition to
destroying the crop, long term
damage and weekening of the tree
may occur. Vaietd differences in
susceptibility are not clear. It appears
that good scab control programs
appear to provide some control
againg this disease. Orchards which
haveahistory of anthracnose should
be treated during bloom, preferably

UPCOMING EVENTS:

a pink bud, to help reduce
inoculum build-up as much as to
protect blossoms. Trees should be
protected before every rain, thus
repeated applications may be
necessary through spring.

Fungicide Control Programs
Genegdly, a good disease control
program is based uponawise choice
of fungicides and good timing and
coverage. Growersshould assessthe
diseases present in their orchardsand
sdect materids carefully. Not al
fungicides are equdly effective on dl
diseases (fig. 1). Itisagood ideato
use more than one kind of fungicide
for abroader spectrum of activity and
to prevent pathogen populations from
becoming resstart. This will be
epecidly important  with  using
Strobilurin - fungicides  (Abound,
Cabrio, Hint, Sovran, and Prigtine).
Prigine is a Strobilurin fungicide that
is combined with Carboxyanilide to
dow resstance development.

Usually two sprays are made for
brownrot control. Thefird isusudly
done a 5-20 % bloom usng a

systemic fungicide such. Some of
thesefungicides may require acontact
fungicide to reduce resistance.
Resgtance to these fungicides can
develop over time and repeated use,
thus try to rotate the fungicides you
use. The second spray should be
done at about 80% to full bloom or
two weeks after the firs spray. Thisis
the most effective brown rot spray.
Depending on the wesether, athird
Sporay may be necessary if rans
persst and two weeks of protection
have gone by. Since we cannot
predict the weather at bloomtime, we
mud at least take some initid action
to protect our crop. Application
techniquesared soimportant. Usudly
ground application is better than air;
but care mus be taken that both are
gpplied correctly. In generd, use
properly caibrated and directed
nozzles and maintain a sow speed.
The fungicide efficacy and timing for
deciduous treefruit and nut cropsand
grapevines 2004 can be found at
www.uckac.edu/plantpath.  Good
Luck!!!

San Joaquin Valley Dried Plum Day, Tueday, March2, 2004, 8 AM -12 Noon, Universty of Cdifornia Cooperative
Extenson Tulare County, 4437 S. Laspina &t. B, Tulare, CA. Topics. toping dried plum trees, irrigation management in
dried plum, economic analysis of reduced risk practices, new dried plum varieties, integrated prune farming practices
(IPFP), and managing nitrogen in prunes. 2 hours of PCA/PCO/CCA credits applied for.

INTERNET SUBSCRIPTION: The Pomology Post is available onthe I nter netat http://cemader a.ucdavis.edu.
Go to PUBLICATIONS, NEWSLETTERS, THE POMOLOGY POST. All issuesof the Pomology Post are
posted. If you subscribe, the newdetter will be emailed to you assoon asit isposted. CHECK IT OUT!

The University of California, in accordance with applicable Federal and State law and University policy, does not discriminate
on the basis of race, color, national origin, religion, sex, disability, age, medical condition (cancer-related), ancestry, marital
status, citizenship, sexual orientation, or status as a Vietnam-era veteran or special disabled veteran.

Inquiries regarding the University’'s nondiscrimination policies may be directed to the Affirmative Action Director, University of
California, Division of Agriculture & Natural Resources, 1111 Franklin Street, 6 Floor, Oakland, CA 94607-5200 (telephone: 510-

987-0096).




ALMOND—FUNGICIDE EFFICACY

Fungicide Resistance Brown Jacket Leaf Shot  Scab Rust'  Anthracnose Alterna  Silver
risk rod roi blight hole ria leaf
Benlate * high  nnndlE e = o o S— -+ * — - i
Pristine’ medium HHH+ +H+ i +++  +++ ND gt e it
Rovral + oil’ low - H+ 9 +H +f= ++ " "
Topsin M * high i = L — b + —
Vangard high e ? += — 7 7 +* b
Abound high ++ - +H+ +H+ A +++ i
Elevate high +H 2 | . 7 i 7 o)
Flint high + e = e v v o R 5 A =+ mmum
Laredo high -+ — —+ et i 5 e i i
Rovral Jioray +++ + 7 o PR T, el g 10 s
Bravo/Echo * Loy ++ MR MR ++ 2 ME 41 NE W
Captan * low — e ot et - .
Maneb low [ t - e =+ - —
Rally * high e e +- - + —+ T N
Ziram low + | H - e — et +
Copper low +- e s +8 e | b b 7 ?
Sulfur Tomar - /- = Loas EET 44 i i S
PlantShield pary  low ———— R . m——i GEE  whERE Ry Sl -
Raring: 41t = excellent and consistent, +—+= good and reliable, ++= moderate and variable, + = limited and‘or erratic,
/- = minimal and often ineffective, — = ineffective, and 7 = unknown. NE = not registered, ND=na data

. Of the matenals bsted, only sulfur, Abound, and Flint are repistered for use in late spring and early summer when treatment is
recommended. Applications af Pristime only &t 3 weeks after petal foll will not adequately control late-season diseases,

2. Benlate label withdrawn. Strains of the brown rot fungi Monilinia laxa md M. fruciicola resistant o Benleie und Topsin hove
been found in some California elmond orchards, Resistanl strains of the jacket rol funpus, Beirpdis cimerea, have been reporied
in California on erops other than almond and stone fruits.  Keaistant straing of the scab fungus, Cleaosparium carpaphilum,
hatve been reported on other craps but not i Califormia,

3. Odlis a “light” summer oil, 1 to 2% volume/volume.

4.  Echo, Bravo Ultres, and Brave Weather Stk are currently regiztered.

5. Do oot use in combination with or shortly before or eller ¢il tregtment.

6. Ffficacy is better in concentrate (R0-100 gal‘acre) than in dilute sprays,

7. Excellent control obtained with eombination of Benlole and Crptan; setivity of Topsim should be similar to that of Henlate.

£ The low rates necessary to avoid phytotoxicity in spring reduce the efficacy of copper.

9. Motregistered for usc later than § weeks after petal fall: three spring applicatinns improve the affectiveness of Akound summer
trecatmands.

10, Lfficacy reduced at high temperatures and relative humidity, exparimental for Alternaria

fig 1.




ALMOND—TREATMENT TIMING

Note: not all indicated timings may be necessary for disease control.

Disease Dormant Bloom Spring * Summer
Pink Full Petal W 5W May  June
bud bloom fall

Alternaria e — e S s e o -

Anthracnnze ® maen - - — ek ek 4+ -+

Brown rot R — —t + — Eiags —_

Green fruit rot - 4 e i e i s

Leaf blight R - 1 i e i

Scah + i + + ++ o — -

Shot hole 4 + € + ++ +H+ I | )

Rust - o o

Rating: ++ = mast effective, ++ = moderately effective, + = least effective, and --— — ineffective

b

Two (2W) and five (5W) weeks after petal fall are general timings to represent early post bloam
and the latest time that most fungicides can be applied. The exact timing is not critical but
depends more on the occurrence of rainfall.

[f anthracnose was damaging in previous years and temperatures are moderate (63F or higher)
during bloom, make the first application at pink bud. Otherwise trearment can begin at or
shortly after petal fall. In all cases, application should be repeated at 7- to 10-day intervals when
rains occurs during periods of moderate temperatures. Treatment should, if possible. precede any
late spring and early summer rains. Rotate fungicides, using different fungicide classes, as a
resistance management sirategy.

Early treatments (during bloom) have minimal effect on scab; the SW treatment usually is most
effective. Treatments after SW are useful in northern areas where late spring and early summer
rains occur. Dormant treatment with liquid lime sulfur improves efficacy of spring control
programs.

If pathogen spores were found during fall leaf monitoring, apply a shot hole fungicide during
bloom, preferably at petal fall or when young leaves first appear. Re-apply when spores are
found on new leaves or if heavy persistent spring rains occur. 1f pathogen spores were not
present the previous fall, shot hole control may be delayed until spores are seen on new leaves in

Spring.

Dormant copper treatment seldom reduces shot hole infection, but may be useful in severely
affected orchards and must be followed by a good spring program.

Treatment in June is important only if late spring and early summer rains occur.

fig Z.
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Almond Frost Protection

Joseph H. Conndl, UCCE
Farm Advisor, Butte County

Whenever we discuss frost
protection we' re usudly taking about
mild, radiation frogts that occur on
dill, clear nightts, often with the
development of a gtrong inverson.
Under these conditions we can often
provide adequate protection by
running water, or, with helicopters or
wind machinesin narrow valeys.

More damage is likdy when
advection frosts move cold ar into
orchards from accumulation areas
outsde the orchard. Cold air can
drain out of canyons and will fill inlow
spots where ar drainage is blocked.
The cold ar massmay overwhemthe
upwind edge of the orchard for 10 to
15 rows evenwithsolid-set prinklers
running. Advection frosts occur with
wind present but if water is adequate
and the wind is not too strong the
mgority of the orchard may still be
protected. Radiation and Advection
frosts on the same night. Note the
temperature response to the wind
speed and direction that shows the
effect of mixing vs cold ar drainage.

Soil and Groundcover Condition

Groundcover conditioncan affect
orchard minimums with taler
groundcover being a generdly colder
condition. Soil heat storageisreduced
because aunlight is reflected and
water is evaporated. Our work
confirmed that the taler the cover, the
colder theorchard floor, but, oncethe
cover was 4 inches or more n haght
there was litle difference in

temperature. We aso found thet bare,

mois oil is the warmest, but this is
true only when the surface is moidt. If

pre-frost conditions aredry and windy
and adry crust forms on the surface,

then, bare soil can be colder than a
surface with a short (lessthan 2 inch)

groundcover that tends to keep the
surface moigt with dew from the

grasses and weeds.

The ground surface must be moist
for bare ground to be warmest. Bare,
firm, dry surfaces are likely to be
colder. Follow dry windy conditions
withalight irrigationto moistenthe soil
before a frost to obtain the greatest
heat storage. Overdl, bare ground is
best if you can keep the soil surface
moist. Be sure to keep groundcovers
cut short to 2 inches or less during
frost season. Dry soil has many ar
spaces, lower heat storage capacity,
and low heat conductivity resulting in
colder minimums. Moigt soil has more
heat storage in its water, has higher
conductivity, and it will have higher
minmum  temperatures.  Irrigation
should idedly wet the top foot over
the entire orchard surface, soil
moisture should be near fidd capacity,
and these conditions should be
achieved in advance to gain the most
advantage.

Sprinklersand Micro-sprinklers

Under tree sprinklers work to
provide protection because the heat
contained in the water is added to the
orchard system. As water cools, and
thenfreezes, it releases a great dedl of
latent hest. This sensble heat is
radiated or convected into the trees,
thus providing protection. Sprinklers
can be safdy turned off when the
wet bulb temperature

upwind of the protected orchard
isabove the criticd crop damage
temperature or when dl the ice melts.

Insome orchards, frost protection
is limited by the amount of water or
pipe avalable. For those using
movable aluminum pipe, we
compared protection with sprinkler
lines in every middle, every other
middle or every fourth middle. Air
temperature in al sprinkler areas was
1 to 2°F warmer than the unsprinkled
control and there were no differences
between these spacings. Soil surface
temperatures were colder the further
from the sprinklers with the dry
centers between the lines in every
fouth middle as cold as the
ungprinkled control. Line spacing
directly affects soil surface
temperature but ar movement evens
out the benefitss Without air
movement, protection may fall
between the widdy spaced lines. If
theselimitationsapply inyour orchard,
concentrate your avalable resources
(pipes and water) adjacent to the
most frost susceptible variety rows.

We have dso sudied frost
protection with micro-sprinklers
goplying 15, 25, and 40 gallons per
minute per acre. The low gpplication
rate gave less protection than the
higher rate. There was little difference
in observed ar temperatures in our
experiments. However, the exposed
temperatureswere 1 to 2°F warmer at
the higher water rates. Exposed
temperature is what the buds
themsdves experience. The fact that
our low water gpplication gave a
lower exposed temperature indicates
that protectionwith under tree micro-
sprinklers is coming mogly from
radiation rather than convection.




Wefound agreater separation in
exposed temperatures between the
low and mediumhigh rates on the
colder nights Thus, micro-sprinkler 0 | 40
gpplication rate had little effect on air
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For specid assistance regarding our programs, please contact us.

OReprint fredy with credit to: Brent A. Holtz, Ph.D., Pomology Farm Advisor, University of California Cooperative
Extension, Madera, CA.

Sincerdy,

Brent A. Holtz, Ph.D.
Pomology Farm Advisor




