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A  Review of Dormancy and Winter Bud Devel
opment
The physiology of trees during dormancy is high
ly complex. A simplified explanation of what we 
understand is as follows.

1. In late summer, growth inhibitors (natural 
chemicals) build up in fruit buds, which prevent 
them from growing, even though temperatures are 
favorable. This is to prepare the tree for winter 
and is called summer dormancy. This type of dor
mancy is the reason we can summer prune in the 
month of August and not cause regrowth o f the 
shoots, whereas such summer pruning in June will 
cause shoot regrowth.

2. As trees expencnce cold but non-freezing 
temperatures in the fall and winter, the level of 
inhibitors in the buds gradually declines. W hen 
inhibitor levels are high, buds will not begin to 
grow even i I warm temperatures are experienced. 
This is termed "rest". A t some point in the winter, 
when enough cold temperatures have been expe
rienced, the level of inhibitors is lowered enough 
in the buds that they will begin to grow if warm 
temperatures are experienced. This point is called 
"rest completion".

3. The internal physiological events as
sociated with rest completion are still 

unclear, but the progression from 
summer dormancy to rest comple
tion has been modeled using accu
mulated cold temperatures. A tem
perature accumulation unit termed 
'a chill unit" was developed, which is 

defined as 1 hour at the optimum tem
perature for chilling (45°F). Experimental 

data has shown that temperatures in a  15-degree 
band above and below 45 have a  positive effect on 
chilling and contribute a  partial chill unit for each 
hour of such temperatures. In contrast, tempera
tures above 65°F have a  negative effect on drilling 
and subtract a  partial or whole chill unit from the 
total. Experimental data has also shown that many 
apple varieties require 1000 to 1200 chill units to 
reach rest completion. To predict when enough 
chill units have been accumulated for rest com
pletion, chill units are summed beginning at the 
onset o f summer dormancy in late July. Hourly 
temperatures are assigned either a  positive, neg
ative or fraction o f a  chill unit. Usually the warm
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temperatures in August and early September result in 
a  negative chill unit accumulation which does not help 
end rest. However, with the arrival o f cool tempera
tures in late September and early October, positive 
chill units are usually accumulated. Once positive 
chill units begin to accumulate, a  running total is cal
culated from that point forward and the end o f rest is 
predicted when 1200 chill units have been accumulat
ed. In New York, this usually occurs in late December 
or early January.

4. Once rest is completed, buds can respond to 
temperatures greater than 40°F. However, a  significant 
accumulation o f warm temperatures (above 40°F) is 
required before visible bud development can be seen, 
although non-visible development inside the closed 
bud is occurring with each hour o f warm temperature. 
This process is termed heat unit accumulation and the 
units used to measure it are growing degree hours. 
Experimental data has shown that about 2500 growing 
degree hours (base 40°F) are required from the end of 
rest completion until green tip. In most winters in NY, 
the cold temperatures of Jan., Feb. and early M arch 
limit heat unit accumulation so that, even though rest 
has been completed in late December or early January, 
buds do not begin to develop until warmer tempera
tures arrive in late M arch and April.

Chill Unit and Heat Unit Accumulation During the 
Winter of 2013/2014

We used the chill unit model developed in North 
Carolina, which is an improved version o f the origi
nal chill unit model from Utah, to estimate when chill 
units began to be accumulated in Western NY. Data 
from Wayne County (Williamson) showed that the 
fall of 2013 was quite normal, with chill unit accu
mulation beginning in mid-Sept. (~Sept. 13) and pro
ceeding with normal chill unit accumulation until late 
November, when a  colder than normal winter began. 
The very cold winter (many days with below freez
ing highs) slowed the accumulation o f chill units in 
late November and December, so that by the end of 
December we had only accumulated 926 chill units 
o f the 1200 needed. In m ost years, by January 1 we 
have accumulated the required 1200 units. The very 
cold January and February of 2014 essentially stopped

chill unit accumulation from Jan. 15 to Feb. 15. Our 
estimates o f chill unit accumulation in W NY did not 
reach 1200 units until M arch 19 (Fig. 1). It should 
be noted that low chill varieties of stone fruits, which 
require less than 1200 chill units, probably completed 
rest by about January 1.

Following the completion o f rest, fruit trees re
spond to warm temperatures (accumulating heat units) 
with non-visible bud development leading toward bud 
break. The models we use to estimate the date of rest 
completion are imperfect. It seems unlikely that apple 
trees in W NY did not complete rest until M arch 19. 
Thus for the purposes o f accumulating heat units to 
predict bud break, we decided to assume they prob
ably were close to completing rest by mid-January, 
when the month-long cold spell arrived. W hen start
ing the heat unit accumulation "clock" in early Janu
ary, the weather data shows there was very little heat 
unit accumulation in January and February, thus it re
ally doesn't matter if we start the clock in January or 
in early March, when the rest completion model indi
cates rest was complete.
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Calculations of growing degree hours in Western 
NY (Williamson) since early January show that trees 
have accumulated only 658 growing degree hours 
by April 7th, of the 2500 hours needed for green tip 
(Fig.l). (Recall that in 2012, we reached the 2500 
hour level by M arch 22, and in 2013 we reached that 
level on April 18). This year, we currently have only 
about 26%  of the 2500 total hours needed to reach 
green tip. This indicates we need significantly more 
heat units before we reach green tip o f apple.

Forecasting Bud Break in the Spring of 2014
Using forecasts for the next 10 days (until April 

17), it appears we will rapidly accumulate growing 
degree hours (820 new growing degree hours between 
April 7  and April 17), for a  total o f 1478 GDH by April 
17. This will still be 1000 GDH short o f what we need 
to reach green tip. We can accumulate that amount in 
a  warm week; however, the forecast is for continued 
cool weather. However, we don't have confidence in 
weather forecasts longer than 10 days, thus we have 
not calculated a  predicted date to reach 2500 GDH, 
but it is likely to be 7 -1 0  days after April 17. If green 
tip in W NY is around April 24 or later, this will allow 
growers 3 more weeks to finish up winter pruning and 
get spraying equipment ready. ♦♦♦❖

Fig. 1. Hourly temperatures at Williamson, NY over the fall 
and winter of 2013/2014 through April 7, 2014 with forecast
ed temperatures from April 7-April 16,2014.

Fig. 2. Accumulated chill units after Sept. 13, 2013 (blue line) and 
accumulated growing degree hours after Jan. 1, 2014 (pink line) at 
Williamson NY during the fall and winter of 2013/2014 through 
April 7 ,2014  with forecasted temperatures from April 7-April 16, 
2014
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JUST
PSILLY

EARLY M A N A G EM EN T 
O F PEA R PSY LLA 
(Peter Jentsch,
Entom ology, H ighland; 
pjj 5 @ cornel 1. edu)

♦♦♦♦♦♦ A t the H udson Valley R esearch Lab 
in  H ighland, NY, it appears green tip  is still a

few  days off. A s o f our 
M onday observations 
(A pril 7th) o f 100 buds 
on Bartlett, we have ob
served adults flying and 
4  eggs tucked into bud 
scales o f a single bud. 
So w hat's the rush? 
A nd what's to be gained 

from  early season m anagem ent o f pear psylla 
during the early stage o f the season?

To start, the pear psylla, Cacopsylla pyri- 
cola, is a tenacious adversary, causing yearly 
econom ic loss to European pear varieties by 
w ay of fruit russet, pear decline and "Psylla 
Shock", a toxic response to psylla feeding. A t 
high densities, pear psylla causes tree stunting, 
prem ature leaf drop, reduced fruit size, and 
prem ature fruit drop, resulting in substantial 
losses in yield. Tree decline and often death of 
sensitive pear varieties such as Bose can occur 
if left unm anaged. The deposit o f "honeydew" 
or the shunting o f excess sugars from  the psylla 
nym ph onto the leaf and fruit, acts as the sub
strate for sooty m old developm ent, causing leaf 
scorch and russetting o f fruit a t harvest. N ym ph 
and adult m ovem ent throughout the canopy 
can increase the spread o f Fabraea macula-

la spores, in
creasing infec
tion that m ay 
increase fruit 
infection and 
early leaf drop.

In the overw intering stage, the adult lingers 
about the orchard and w oodland edge from  fall, 
through the w inter into spring. A dults are often 
seen in flight during the w arm  hours o f the day, 
w ith increasing m ovem ent o f w oodland adults into 
the orchard over the next few  weeks. A fter m ating, 
fem ales begin to produce the first o f  three to four 
generations, beginning w ith egg laying and nym ph 
hatch from  late M arch through June. W hen scout
ing fo r early egg laying, focus on the term inal end 
o f the fruiting branches using m agnification along 
the basal plates o f buds.

Strategies to m anage pear psylla include pre
bloom  applications o f ovipositional deterrents, 
ovicides and insecticides aim ed at the adult and 
nym ph populations. Early m anagem ent should be
gin upon the first appearance o f the eggs, w hich 
will likely occur this week. To delay the insect 
from  laying eggs, Surround W P  or oil, both acting 
as a barrier film, can be used. E ither o f these prod
ucts will reduce egg laying by adult pear psylla. 
D elaying oviposition o f the adults buys tim e for a 
greater num ber o f overw intering psylla to enter the 
orchard from  the hedgerow s and w oodland for a 
later adulticide application.

The econom ics in m anagem ent options is a  driv
er in decision-m aking. Surround W P is m ost effec
tive at the h ighest labeled rate o f 50 lbs/A (roughly 
$1.00 per pound), costing about $50.00/A . Two to 
three applications during the prebloom  and petal 
fall period have show n to be a  viable approach to 
early psylla m anagem ent. H ead to head, a  single 
application o f 50 lb/A  Surround w orked equally as 
well as a  single 2%  application o f Dam oil in re
ducing oviposition over tim e, yet perform ed better 
in  reducing nym ph presence in foliage assessm ents 
(Table 1). The stratification o r layering o f the ka
olin  clay, the active ingredient o f Surround, builds 
on the lim bs to m aintain the product on the tree 
(Fig. 3.). Early  season applications through to  petal 
fall have the additional benefit o f  controlling plum  
curculio, along w ith reducing egg laying from  the

continued...
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1st generation 
o f psylla  adults. 
Surround has not 
been shown to 
actually be tox
ic to the insect, 
and as such, is 

an im portant tool for use in resistant m anagem ent 
strategies for this insect. The 2012 Scaffolds arti
cle addressing early Surround W P follow ed by 1% 
oil strategy in can be found here (http://ww w.scaf- 
fo lds.entom ology.cornell.edu/2012/SC A FFQ L D S 
3-26-12.pdf).

The advantages o f using oil to  control this in 
sect are many. Oil is still a relatively inexpensive 
m aterial for w hich no m echanism  has been found 
for the insect to develop resistance. It provides a 
degree o f egg laying deterrence to treated buds and 
w ood lasting a w eek or two, depending on rates and 
weathering. H igher rates w ould be applied at the 
dorm ant stage this w eek, using one spray o f 3%  oil, 
or tw o o f 2%  to green cluster. This rate will also re
duce overw intering populations o f San Jose scale, 
European red m ite, pear leaf b lister mite, and C om 
stock m ealybug. If you begin a t sw ollen bud, one 
spray at 2%  or tw o at 1% up to white bud w ould 
suffice. Contacting the adult w ith oil droplets will 
cause m ortality, w hile applications over the top o f 
the egg will reduce adhesion, often causing them  
to dislodge from  the tree. Oil applied prior to  ovi- 
position acts to  delay and synchronize egg laying

continued...

Fig. 3

Table 1. Evaluation o f insecticides for controlling pear psylla on B artlett pear (1), N Y SA ES, 
H udson Valley Lab., H ighland, N.Y.-2006

Form ulation
Treatm ent

Am t/ 
100 sal 3 A orlB )

Eggs/bud o r leaf 
10 Apr(L) 24 Aor(L) 1 M av(L) 19 M av(L)

Damoil 2.0 gal 1.0 b 0.9 a 1.5 a 0.6 ab 0.3 a
Surround W P 12.5 lbs 0 .4  a 0.8 a 0.3 a 0.2 a 0.2 a
U ntreated — 2.8 c 3 .5  b 9.0 b 1.2 b 0.9 a
B = buds, L  = leaves

Form ulation
Treatm ent

Am t/ 
100 gal

N ym phs/leaf 
24 A pril 1 M ay 19 M ay

Dam oil 2.0 gal 0.13 a 0.42 a 0.60 b
Surround W P 12.5 lbs 0.04 a 0.04 a 0.20 a
U ntreated — 0.14 a 1.92 b 1.40 c

1. Swollen bud (SB) on 30 March, late swollen bud on 3 April, bud burst on 10 April, TC on 14 April, 30% bloom on 24 
April, PF on 1 May @ 10-30% PF of Bartlett. lOdp PF on 23 May, 2C on 6 June, 3C on 21 June, 4C on 30 June.
Mean separation by Fishers Protected LSD (P=<0.05). Treatment means followed by the same letter are not signilicantly 
different. LTntransfonned means are presented.
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later in the season, producing a  m ore concentrated 
nym phal em ergence period that enables m anage
m ent using a  single insecticide application. One 
negative observable im pact o f oil applications has 
been enlarged lenticels on developing stem s, which 
m ay have an im pact on plant respiration.

O vicides can also  be em ployed to kill the eggs 
prior to hatch. T he use o f Esteem  and Centaur 
w ork as insect grow th regulators (IGRs) to inhibit 
developm ent o f various life stages. Esteem  35W P, 
used prebloom  to kill the egg stage o f psylla and 
reduce the v iability  o f eggs laid  by a  treated adult, 
should be applied prior to  sustained egg laying, 
together w ith 0.25%  v/v horticultural spray oil. 
Esteem  m ay be applied once at prebloom  at 16 fl 
oz/A , or once at prebloom  and once at petal fall at 
13-16  fl oz/A , as a  tactic fo r both psylla reduction 
and as a resistance m anagem ent strategy. R em em 
ber, its m ode o f action is as an ovicide, so it will 
not reduce the adult or nym ph population directly. 
It is m ost effective if  the m aterial is on the w ood or 
foliage prior to the eggs being deposited.

Using an ovipositional deterrent is a  prerequi
site for at least tw o follow -up strategies. One op
tion, after oil, is an adulticide to  kill the adults after 
they have com pleted m igration into pear orchards, 
and before significant eggs have been laid. Adulti- 
cides w ould be em ployed this season from  m id- to 
late April to significantly reduce the adult popu
lation. The choices fo r m anaging adu lt psylla in
clude o lder chem istries such as the neonicotinoids 
A ctara 25W D G  at 5.5 oz/A  and A ssail 30SG  at 
4 .0 -8 .0  oz/A , and the pyrethroids A m bush 25W P 
at 12 .8-25.6  oz/A ; A sana X L  0.66EC at 2 .0 -5 .8  
oz/100 gal; Pounce 25W P at 12 .8-25 .6  oz/A ; or 
W arrior II 2.08CS at 1.28-2.56 fl oz/A.

Cool w eather provides conditions optim al for 
the use o f pyrethroids. How ever, the use o f these 
insecticides over the past 20 years has decreased 
pear psylla susceptibility to  the pyrethroids such as 
A sana (esfenvalerate) and W arrior (lam bda-cyha- 
lothrin). The use o f Incite (Loveland Industries), 
a  piperonyl butoxide synergist, applied preferably

4—6 hours prior to  the pyrethroid application, or 
in a  tank  m ix, will increase the perform ance o f 
the pyrethroid. The PB O  acts to reduce insect 
detoxification, allow ing it to reach its intended 
target site w ithin the insect. ♦♦♦❖

EV EN T
A N N O U N C EM EN TS

REISSIG  RETIR EM EN T PARTY - MAY 17

♦♦♦♦♦♦ Harvey Reissig has recently retired after 40 
years as a  Emit Entomologist at Cornell's NYS Agri
cultural Experiment Station in Geneva Those of us 
who work with tree fruit insects have come to regard 
Harvey as one of the gurus of the field, someone who 
is not only aware of all of the complex interactions 
taking place in the orchard, but who can keep a  handle 
on the practical aspects of what the insects are doing 
out there. During his time at Cornell, Harvey men
tored and collaborated with a  long line of colleagues, 
students, visiting scientists, fruit industry leaders &  in
siders and the general public. We cordially invite you 
to join us in celebrating his retirement, along with that 
of his wife, Nancy, who has been an Administrative 
Assistant in the Entomology D ept for 23 years, by 
attending a  dinner at Geneva Country Club on Satur
day, May 17,2014.

The buffet menu includes Pasta with Tomato 
Sauce, Mixed Vegetable Medley, Eggplant Parmesan, 
Rice Pilaf, Broiled Haddock with Butter Crumb Top
ping, and Baked Chicken; Hnger Lakes wines will 
be donated by area wineries; cash bar available. Cost 
per person: $30.00 (checks only, payable to "Cornell 
University"). For registration and payment, please 
respond to Kate VanHouter (kev35@comell.edu; tel: 
315-787-2331), NYSAES, D ept of PPPMB, 630 
W. North Street, Geneva, NY 14456. Registration & 
payment deadline: May 2. ❖ ❖

HOW
LONG?
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PEST FOCUS

Highland:
Pear psylla egg laying has begun. (4/7) 
Green fruitworm 1st catch 4/4.

UPCOM ING PEST EVENTS

43°F 50°F
Current DD accumulations (Geneva 1/1-4/7/14): 30 6

(Geneva 1/1-4/7/2013): 44 10
(Geneva "Normal"): 109 43

(Highland 1/1-4/7/14): 70 18

Coming Events: Ranges (Normal ±StDev):
Green fruitworm 1st catch 50-152 11-71
Pear psylla adults active 31-99 8-34
Pear psylla 1 st oviposition 40-126 11-53

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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