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PHYTOPHTHORA 
ROOT AND 
CROWN ROT 
(Bill Turechek, 
Plant Pathology, 
Geneva)

❖ ❖  Last year’s particularly wet 
season set the stage for the appearance of 
Phytophthora root and crown rot this year. 
Unseasonably wet weather last year created con
ditions that were very suitable for the develop
ment of Phytophthora spp., the fungal pathogen 
responsible for causing the disease. This al
lowed for the initiation of several new infections 
and the progression of established infections. 
The disease is now becoming apparent as the 
summer progresses and temperatures heat up, 
and plants become stressed as a result of their 
maturing fruit load.

Apple, cherry, peach, and apricot trees are 
usually more susceptible to infection than are 
pear and plum trees. The symptoms on trees 
usually develop over several seasons, becoming 
progressively worse over time. The rate of 
disease development is dependent upon the in
herent susceptibility of the variety/rootstock, 
environmental conditions, the degree of fungal 
infection, and the overall physiological and nu
tritional health of the tree. Disease symptoms 
may become noticeable in early spring as de
layed bud break and possibly tip dieback. These 
symptoms are not a result of direct infection at 
these points, but are characteristic of a plant 
under stress. Often, these early symptoms may 
not appear or simply pass unnoticed. Infected 
trees often have a normal bloom, giving a false 
impression of good health. However, develop
ing fruits typically remain small, leaves begin to

wilt and drop, and the tree shows a gen
e r a l  decline. The decline generally 

progresses until the trunk is girdled 
and the tree dies.

It should be noted that the general 
decline and wilting of trees associ

ated with Phytophthora infection can 
be associated with a variety of causes 

other than Phytophthora. Rootstock blight 
(caused by fire blight), “wet feet” (root asphyxi
ation), borers, winter injury, graft union necrosis 
(tomato ringspot virus), etc. are often misdiag
nosed as Phytophthora. To d istinguish  
Phytophthora from these other possibilities is not 
always so simple. Diseased tissue often shows a 
characteristic reddish-brown discoloration of the 
inner bark several inches below the soil line 
(where the fungus first enters the tree). Also 
characteristic is a clear-cut margin of diseased as 
opposed to healthy tissue. Aside from the diag
nostic symptoms^ the only other means of posi
tively diagnosing the disease is to isolate and 
culture the pathogen in the laboratory; this may 
take several weeks.
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Disease Management. Successful control of 
Phytophthora can be accomplished through a com
bination of cultural and, when necessary, chemical 
practices. The most important factor in disease 
management is choosing and preparing your plant
ing site. Sites that drain poorly, are slow to dry, and/ 
or experience periodic flooding should be avoided. 
In many cases, marginal planting sites can be greatly 
improved with the installation of drain tiles and 
water-management ditches. The fungus needs stand
ing water to infect. Planting trees on berms or 
ridges, particularly stone fruits, is highly recom
mended because it raises the crowns of the tree 
above the portion of soil where pathogen activity is 
the greatest. For example, in a berm that stands 4 
inches above a flooded orchard floor, fungal activity 
is reduced 90%; at 10 inches above the flooded floor 
the fungus is virtually inactive.

In New York, the proper selection of rootstock 
and variety is perhaps as important as proper site 
selection and preparation. Apple rootstocks, as well 
as plum, peach, and cherry rootstock, vary tremen
dously in their susceptibility to Phytophthtora. 
Among the apple rootstocks, seedlings, M.9, M.2, 
M.4, and M. 111 are the most resistant; M.7, M.26, 
and M M .lll  are moderately susceptible; and 
MM. 106 and MM. 104 are very susceptible.

Among the stone fruit rootstocks, the plum 
rootstocks ‘Myrobalan’ and ‘Marianna’ are rela
tively resistant. Most peach rootstocks used in 
production are seedling rootstocks and are therefore 
genetically variable and lack uniformity in their 
performance for many traits, including disease re
sistance. ‘Lovell’ and ‘Halford’ are commercially 
available seedling rootstocks and are considered 
susceptible to Phytophthora. Little information is 
available about ‘Bailey’, an increasingly popular 
peach stock in the Great Lakes region. ‘Myrobalan’ 
and ‘Marianna’ are also used in peach propagation, 
and although they may confer Phytophthora resis
tance to the tree, the grafts do not always produce a 
horticulturally desirable tree. Among the cherry 
rootstocks, ‘M ahaleb’ is the most susceptible. 
‘Mazzard’ and ‘Colt’ are more resistant and would

be recommended for heavier soils. The Gisela 
series rootstocks (Gisela 5, Gisela 6, Gisela 7, 
and Gisela 12) are semi-dwarfing to dwarfing 
rootstocks and have only recently become com
mercially available. In test plantings, the 
rootstocks appear to be relatively resistant to 
Phytophthora. The MxM series rootstocks like 
MxM2, MxM60, and MxM 14 are becoming 
more important as a rootstock for both sweet and 
tart cherries in the Finger Lakes region, espe
cially where greater tree vigor is sought. Better 
knowledge of their susceptibility or resistance to 
Phytophthora will be acquired as they become 
more widely planted.

The effectiveness of chemical control is de
pendent on how far the disease has advanced, the 
condition of the planting site, and the inherent 
susceptibility of the tree. Trees that show marked 
symptoms or are in a severe state of decline 
typically cannot be revived and should be re
moved. Trees that are planted in sub-optimal 
sites, i.e., where disease pressure is likely to 
occur every year, may be good candidates for 
chemical treatment, depending on the rootstock. 
Trees, however, that show mild symptoms, or 
healthy trees that neighbor declining trees AND 
are planted in a good site will most likely benefit
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from fungicide treatment. These trees may be saved 
or protected from infection when fungicide is ap
plied according to label instructions.

The most effective fungicide for the manage
ment of Phytophthora crown and root rot is Ridomil 
EC. Apply Ridomil EC where crown rot has been a 
problem or in areas of the orchard where marginal 
drainage and rootstock susceptibility is likely to be 
a problem. For apples, make a solution containing 
1/2 pt (8 fl oz) of Ridomil EC in 100 gallons of water 
and apply the solution at the rate indicated in the 
table below. Applications are made just as growth 
begins in the spring and immediately after harvest. 
On new apple plantings, delay the first application 
until 2 weeks after planting.

Trunk diameter (in.)
at 1 ft above soil line Solution (qt)

1 1
1-3 2
3-5 3

5 4

On stone fruit, Ridomil applications should be 
made just before growth starts in the spring and at 2 - 
3-month intervals thereafter if soil conditions are 
very wet. Apply 2 qts. per treated acre (1.5 fl oz/ 
1000 sq. ft.) in sufficient water carrier to obtain 
thorough coverage of the soil under the canopy of 
the trees (material is moved into the soil by subse
quent rains or irrigation). Up to three applications 
can be made per year. On new plantings, delay the 
first application until 2 weeks after planting and 
continue at 2-3-month intervals as described above.
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PREYS-WORTHY 
(Art Agnello, Entomol
ogy, Geneva)

❖ ❖  There are many insects present in apple 
orchards that provide a benefit to growers by 
feeding on pest species. It is important that 
growers and orchard managers be able to recog
nize these natural enemies, so that they are not 
mistaken for pests. The best way to conserve 
beneficial insects is to spray only when neces
sary, and to use materials that are less toxic to 
them (see Tables 5 & 12, pp. 45 and 52 of the 
Recommends). This brief review, taken from 
IPM Tree-Fruit Fact Sheet No. 18, covers the 
major beneficial insects that are likely to be seen 
in N.Y. orchards, concentrating on the most 
commonly seen life stages. Factsheet No. 23, 
“Predatory Mites”, reviews mites that are im
portant predators of leaf-feeding mites.

AND IN 
THIS

CORNER...

C EC ID O M Y IID  LA RV A E (Aphidoletes  
aphidimyza)

This fly (Family Cecidomyiidae) is an aphid 
predator, and overwinters as a larva or pupa in a 
cocoon. Adults emerge from this cocoon, mate, 
and females lay eggs among aphid colonies. 
The adults are delicate, resembling mosquitoes, 
and are not likely to be seen. The eggs are very 
small (about 0.3 mm or 1/85 in. long) and 
orange. They hatch into small, brightly colored, 
orange larvae that can be 
found eating aphids on the 
leaf surface. These predacious larvae are present 
from mid-June throughout the summer. There 
are 3-6 generations per year. In addition to 
aphids, they also feed on soft-bodied scales and 
mealybugs.

SYRPHID FLY LARVAE (Family Syrphidae) 
The Family Syrphidae contains the “hover 

flies”, so named because of the adults’ flying 
behavior. They are brightly colored with yellow

continued...
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and black stripes, resembling bees. Syrphids over
winter as pupae in the soil. In the spring, the adults 
emerge, mate, and lay single, long whitish eggs on 
foliage or bark, from early spring through mid

summer, usually among aphid colo
nies. One female lays several eggs. 
After hatching, the larvae feed on 

aphids by piercing their bodies and 
sucking the fluids, leaving shriveled, 

blackened aphid cadavers. These preda
cious larvae are shaped cylindrically and taper to
ward the head. There are 5-7 generations per year. 
Syrphid larvae feed on aphids, and may also feed on 
scales and caterpillars.

LADYBIRD BEETLES (Family Coccinellidae)
•  Stethorus punctum : This ladybird beetle is an 

important predator of European red mite in parts of 
the northeast, particularly in Pennsylvania, and has 
been observed intermittently in the Hudson Valley 
of N. Y., and occasionally in western N. Y. Stethorus 
overwinters as an adult in the “litter” and ground 
cover under trees, or in nearby protected places. The 
adults are rounded, oval, uniformly shiny black, and

♦ are about 1.3-1.5 mm (1/16 in.) long. Eggs 
are laid mostly on the undersides of the 

leaves, near the primary veins, at a density of 1-10 
per leaf. They are small and pale white, and about 
0.3-0.4 mm (1/85 in.) long. Eggs turn black just 
prior to hatching. The larva is gray to blackish with 
numerous hairs, but becomes reddish as it matures, 
starting on the edges and completing the change just 
prior to pupation. There are 3 generations per year 
in south-central Pennsylvania, with peak periods of 
larval activity in mid-May, mid-June and mid-Au
gust. The pupa is uniformly black, small and flat
tened, and is attached to the leaf.

•  Other Ladybird Beetles: Ladybird beetles are 
very efficient predators of aphids, scales and mites. 
Adults are generally hemisphere-shaped, and brightly 
colored or black, ranging in size from 0.8 to over 8 
mm (0.03-0.3 in.). They overwinter in sheltered 
places and become active in the spring. Eggs are laid 
on the undersides of leaves, usually near aphid 
colonies, and are typically yellow, spindle-shaped,

and stand on end. Females may lay hundreds of 
eggs. The larvae have well-developed legs and 
resemble miniature alligators, and are brightly col
ored, usually black with yellow. The pupal case can 
often be seen attached to a leaf or branch. There are 
usually 1-2 generations per year. One notable 
species tha t is ev id en t now is Coccinella 
septempunctata, the sevenspotted lady beetle, often 
referred to as C-7. This insect, which is large and 
reddish-orange with seven distinct black spots, was 
intentionally released into N.Y. state beginning in 
1977, and has become established as an efficient 
predator in most parts of the state.

LACEWINGS (Family Chrysopidae)
Adult lacewings are green or brown insects with 

net-like, delicate wings, long antennae, and promi
nent eyes. The larvae are narrowly oval with two 
sickle-shaped mouthparts, which are 
used to pierce the prey and extract 
fluids. Often the larvae are covered 
with “trash”, which is actually the 
bodies of their prey and other debris. Lacewings 
overwinter as larvae in cocoons, inside bark cracks 
or in leaves on the ground. In the spring, adults 
become active and lay eggs on the trunks and 
branches. These whitish eggs are laid singly and can 
be seen connected to the leaf by a long, threadlike 
“stem”. Lacewings feed on aphids, leafhoppers, 
scales, mites, and eggs of Lepidoptera (butterflies 
and moths).

TRUE BUGS (Order Hemiptera)
There are many species of “true bugs” (Order 

Hemiptera) such as tarnished plant bug, that feed on 
plants, but a number of them are also predators of 
pest species. The ones most likely to be seen are

continued...

4



scaffolds No. 18 lunlv 16. 2001

“assassin bugs” orreduviids (Family Redu- /H j 
viidae), and “damsel bugs” or nabids (Fam- 
ily Nabidae). These types of predators M oHKA 
typically have front legs that are efficient 1
at grasping and holding their prey. 1 )

PARASITOIDS
Parasitoids are insects that feed on or in the 

tissue of other insects, consuming all or most of their 
host and eventually killing it. They are typically 
small wasps (Order Hymenoptera), or flies (Order 
Diptera). Although the adult flies or wasps may be 
seen occasionally in an orchard, it is much more 
common to observe the eggs, larvae, or pupae in or 
on the parasitized pest insect. Eggs may be laid 
directly on a host such as the obliquebanded leafroller, 
or near the host, such as in the mine of a spotted 
tentiform leafminer. After the parasitoid consumes 
the pest, it is not unusual to find the parasitized 
larvae or eggs of a moth host, or aphids that have 
been parastized (“mummies”). Exit holes can be 
seen where the parasitoid adult has emerged from 
the aphid mummy.

GENERALIST PREDATORS
There is a diversity of other beneficial species to 

be found in apple orchards, most of which are rarely 
seen, but whose feeding habits make them valuable 
additions to any crop system. The use of more 
selective pesticides helps to maintain their numbers 
and contributes to the level of natural control attain
able in commercial fruit plantings. Among these 
beneficials are:

•  Spiders (Order Araneae): All spiders are pre
daceous and feed mainly on insects. The prey is 
usually killed by the poison injected into it by the 
spider’s bite. Different spiders capture their prey in 
different ways; wolf spiders and jumping spiders 
forage for and pounce on their prey, the crab spiders 
lie in wait for their prey on flowers, and the majority 
of spiders capture their prey in nets or webs.

•  Ants (Family Formicidae): The feeding habits 
of ants are rather varied. Some are carnivorous, 
feeding on other animals or insects (living or dead), 
some feed on plants, some on fungi, and many feed 
on sap, nectar, honeydew, and similar substances. 
Recent research done in Washington has shown 
certain species (Formica spp.) of ants to be effective 
predators of pear psylla.

•  Earwigs (Family Forficulidae): Although these 
insects may sometimes attack fruit and vegetable 
crops, those found in apple orchards are probably 
more likely to be scavengers that feed on a variety of 
small insects.❖ ❖

PEST FOCUS

Geneva:
Apple maggot trap catches increasing. Spotted tentiform leafminer 2nd flight subsiding.
Codling moth model is at 843 DD50. (2nd spray date at 1260-1370 DDS0) Spotted tentiform leafminer 

2nd flight began 6/14. DD43 accumulated since then = 853. (Resample at 840-1149 DD43; see Cornell Recommends 
pg. 64))

Highland:
Apple maggot trap catch above threshold and oviposition evident in early varieties. Spotted tentiform 

leafminer 2nd generation larvae entering tissue feeding stage. Pest mite development slowed by cool weather. Apple 
rust mite and predator mite numbers increasing.

Codling moth model is at 1047 DD50. Spotted tentiform leafminer 2nd flight began 6/11. DD43 
accumulated since then = 978.
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U PCO M IN G  PEST EVENTS

43°F 50°F
Current DD accumulations (Geneva 1/1-7/16): 1786 1176

(Geneva 1/1-7/16/2000): 1807 1123
(Geneva 1/1-7/16 "Normal"): 1777 1217

(Highland 1/1-7/16): 2048 1390
(Hudson 1/1-7/16): 1874 1238

Coming Events: Ranges:
Apple maggot oviposition punctures present 1566-2200 1001-1575
STLM 2nd gen. tissue feeders present 1504-2086 952-1201
American plum borer 2nd flight begins 906-1895 967-1337
Codling moth 2nd flight begins 1355-2302 864-1549
Comstock mealybug 1st flight subsides 1668-2245 1101-1450
Dogwood borer peak catch 1551-1952 986-1306

INSECT TRAP CATCHES
(Number/Trap/Day)

Geneva, NY Highland, NY
m 7/13 7/16 Z/9 7/16

Redbanded leafroller 1.1 0.5 0.3 Redbanded leafroller 1.4 1.7
Spotted tentiform leafminer 428 400 191 Spotted tentiform leafminer 33.8 40.7
Oriental fruit moth 15.1 8.4 4.7 Oriental fruit moth 0.7 0.6
Lesser appleworm 4.0 9.5 10.3 Codling moth 1.4 0.3
Codling moth 1.8 2.6 1.0 Lesser appleworm 0.5 0.5
San Jose scale 0.5 0.1 0.5 Variegated leafroller 0.4 0.1
American plum borer 0.1 0.6 0.2 Obliquebanded leafroller 0.6 0
Lesser peachtree borer 6.9 2.1 7.0 Tufted apple bud moth 0 0
Peachtree borer 1.8 0.3 1.0 Apple Maggot 0.3 1.1
Dogwood borer 1.4* 2.0 0 Dogwood borer 0 0
Obliquebanded leafroller 0.3 0 0.2 Sparganothis fruitworm 0.1* 0
Apple maggot 0.1 0.3 0.3

Hudson. NY (Steve McKav) 6/25 7/16
American plum borer 0 0
Oriental fruit moth 0 0

* first catch

NOTE: Every effort has been made to provide correct, complete and up-to-date pesticide recommendations. Nevertheless, 
changes in pesticide regulations occur constantly, and human errors are possible. These recommendations are not a substitute for 
pesticide labelling. Please read the label before applying any pesticide.
This material is based upon work supported by Smith Lever funds from the Cooperative State Research, Education, and Extension 
Service, U.S. Department of Agriculture. Any opinions, findings, conclusions, or recommendations expressed in this publication are 
those of the author(s) and do not necessarily reflect the view of the U.S. Department of Agriculture.
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