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PRUNI NG DECI SI ONS AND EXTREME COLD - Kevin |ungernan

There is no hard and fast rule for when cold is so deep that

cell damage to apple tissue is a foregone conclusion. |If you followed a
recent discussion on Apple Crop concerning when to prune in relation to
severe cold events, you nmay have come away scratching your head. How was it,
that in several nuch mlder areas (relative to here) severe injury and even
tree | oss had been so extensively experienced? In the instance of Nova
Scotia, its maritime climate permts an occasional few days below -4°F (-20
°C) in an otherw se rather bal ny average reginen that hovers around 23°F (-5
C) in January and February. And the seeming mythic artic experience of
Colorado (fromthe telling of it) where they saw 4 (!!) straight nights

bel ow zero in Feb. 1989 (-8, -21, -10, & -14 °F.) as conpared to their
typical winter |lows between 0 and 15°F. If you |look at the potential for
deep cold in our region (see table below), you will see that the
probabilities for our experiencing really cold events are both nore
extensi ve and persistent. The odds for all of our area seeing tenperatures
of -10 F or lower in January for instance is 50: 50. And for severa

| ocations the probability is that they will see a January |low of -39 once
in a hundred years. By ny reckoning, sone |ocations may be having their
once-in-a- hundred-year cold event two years in a row now W know col d!

Probability for Seeing Mninmal Tenperature Cted at Selected Sites in Any G ven

Year Qut of a Hundred Years

Yrs
City or Town El evation | Latitude | 99%| 95%| 90% | 50% | 10% | 5% 1% | Data
Poughkeepsi e 17| 10 6| -6|-19| -22|-29 31
Al bany
(Airport) 275 | 42" 45" 10 4 1]-10|-22| -25|-31 31
Sar at oga
Spri ngs 310 | 43" 02" 1] -4 -71-16|-26| -29|-34 27
VWi t ehal | 119 | 43" 33" 41 -2 -5|-17|-29| -32|-39 30
Pl at t sbur gh 190 | 44" 42" 2| -2 -5[-13|-22| -24]-29 31
Chazy 170 | 44" 53" -1| 16 -9(-20|-31| -34]|-39 31
Geneva 615 | 42" 53" 14 9 6| -4|-14| -16|-21 31
It haca 950 | 42" 27" 11 6 2 -9(-19| -23|-28 31

Tabl e devel oped by K. lungerman, CCE NENYF, Jan. 2004. Information from Vittum

MT., Barnard, J., and G bbs, G H "Wat are the Odds on Maxi num and M ni num

Tenperatures in New York State, Special Report
No. 39, April 1981. NYSAES, GCeneva.

Most cold injury occurs in situations of rapid fluctuating tenperature
extremes. Where cold is relatively constant, even though deep, there is |ess
concern. It is known that cold tenperatures kill plants by causing the
coagul ation and disorgani zation of the cell's matrix of l|iving chem ca
reactions, its protoplasm A key factor is whether or not sufficient free
wat er has been exported fromcell vacuoles and fromw thin cells thenselves




to the intercellular spaces surroundi ng themduring acclimtion. A second
key factor is whether sufficient starch has been converted to sugar in the
same process to depress cellular freezing points. Cell injury and
destruction cone about sinply as a result of mechanical injury exerted by
resi dual water phasing into ice. The formng i ce nass presses against the
protoplasmin the cell and the ice crystals can eventually penetrate the
prot opl asm and even formwi thin it. Rupture follows. The essentia
protective matrix which once facilitated the wondrous interplay of so many
chemi cal conpounds is no nore. Upon thawing, this tragedy is revealed in
dead tissue that is brown in color and has water soaked appearance.

Ceneral |y speaki ng, from Decenber through February, all fruit tree tissues
are at maxi mum hardiness. At md winter the sapwood is considerably nore
hardy than pith but it is I ess hardy than bark and canbium Bark and
canbi um are nost hardy. It requires | ow tenperatures on the order of those
cited in so called "test winters" to result in outright injury sinply due to
cold itself. In NY and our region, extensive injury is usually confined to
truly cold winters, such as was seen in the dormant seasons of 1917-18,

1933- 34, 1980-81, and 1992-1993. Still, while extensive injury may occur in
these years as temperatures reach dowmn to -20, -30 °F and col der, nobst trees
survive. Why? Because we are dealt other factors than cold al one, and these
i ncl ude genetic potential (adapted varieties); different tree cells; tree
age; tree fitness; and very certainly, cultural practices. Al of these
factors individually and collectively serve to buttress a tree's absolute
hardi ness or to retard it.

Consider the following. After severe cold at md-winter, flower buds of the
appl e have been know to survive as isolated areas of live tissue while nost
supporting tissue is seriously injured. The sanme observation has been nade
of sapwood. Sapwood is an essential tissue. All water and nutrients taken up
by the tree's roots nove up the tree to all of its extensive branch tips via
the outer annual rings. Follow ng severe winters, sapwood may appear to be
conpletely killed during exam nation with the unai ded eye, showi ng the
stereotypi c brown, water soaked appearance. However, m croscopic exam nation
typically reveals many small islands of live tissue. Trees that suffer
serious injury to sap wood, but possess healthy bark and cambium are
capabl e of recovery. They heal by |aying down a new annual ring around the
i njured sapwood. The trees will exhibit a weakened condition until the

i njured sapwood is adequately surrounded by new wood that can eventually
function at full capacity. This healing capacity is the basis for Warren
Styles' reconmendation for the prebloom zinc-urea applications (see the
annual Cornell Guidelines); these foliar sprays help to sustain live islands
as surroundi ng canbi um and bark cells knit together new conducting tissue.

During severe winters, the areas of bark and canbial tissue nbst susceptible
to danmage are those located in narrow angl ed crotches, the inside area of
upri ght scaffolds above the same narrow crotches, and al so al ong the

undersi des of long, large, horizontal branches. These tree parts do not have
sufficient nearby canopy which is capable of fully satisfying their need for
phot osynthates in season and they are also not in a direct |ine of transport
for such assimlated products. In a word, they are relatively starved and



thus less resilient to cold stress. These sane bark and canbi al areas are
even nore easily damaged by severe cold when they surround | arge pruning
wounds, which of course they nost often do. The pruning (i.e. woundi ng)
actually stinulates the tissue and |lessens its resilience to cold.

Bob St ebbi ns and Di ck Hayden recounted seeing a young apple orchard in Chio
where rows of 1-2 year old trees had been pruned at various times before and
just after a hard freeze. Danage was quite dramatic but it was confined to
the trees that had been pruned two weeks or nearer to the tinme of the
freeze. Consequently, both agreed, as Hayden put it, that "when a severe
drop in tenmperature is forecast, put the pruners up and do sonething el se
till after the freeze." Doll offered |like advice after recounting simlar

m shaps with peaches in Illinois. Hayden, continuing, cautioned that, if
pruning cuts made prior to severe cold included major scaffold branches,
then the potential existed for |osing substantial parts of the tree.
Further, if the tenperatures were | ow enough to cause injury to unpruned
trees, he reasoned, then regular pruning after a severe freeze m ght nake
injuries worse. Because of this, Purdue usually advises a del ayed, and then
only a light pruning, following an injurious freeze event.

Different rootstocks and cultivars tolerate cold better than others. 1In the
nort hern Chanplain, Mlntosh, Cortland, and Honeycrisp, do better than
Macoun whi ch does better than Enpire which does better than Jonagold, etc.
etc. Apples can be grown beyond their confort zone in many years but not

wi thout building risk that, at sonme point, nust cumnul atively cone due. Dr.
Harol d Larsen's suggestion (Larsen is with CSU s Orchard Mesa Station, G and
Junction, CO ) for evaluating cultivar responses to pruning over severa
seasons, while of some short-termbenefit, really affords too brief a span
to acquire a sound read. Flagging a dozen or so trees and either pruning
them (or | eaving themunpruned) at different tines and then tracking their

bl oom cropping, and vegetative vigor over a couple of seasons woul d have
benefit if it happened to coincided with a run of test winters. Qherw se,
at a given farmthis mght not provide nuch useful information. On-going
data collection at research station is another story.

Many cultural and site selection aspects are especially inportant to bear in
mnd. First and forenost, know the Cardinal rule: pruning, cropping, and
pest managenent mnust be carried on so as to ensure a healthy |eaf surface

t hroughout the grow ng season. Canopy is the foundation for a robust annua
hardeni ng process. As an exanple, defoliation of Montnorency cherries at

nm d- season by |eaf spot frequently results in conplete tree kill by w nter
cold, while sweet cherries, a nore tender species, in the same planting, but
wi thout foliar damage, may suffer no freeze injury. Simlarly, nematode
infections, virus diseases, mte or psylla injury, not always recognized,
can all significantly inpact spur |eaves and |lead to | essened hardening. In
such instances, relatively mld winter tenperatures of -18 to -20 °F may
kill significant amounts of sapwood in tree spurs.

Trees on poorly drained soil usually produce snaller |eaf surfaces in



proportion to the anmount of wood needing to be hardened than do trees on

wel | -drained | and. Site selection should avoid heavy soils, adopt tile

dr ai nage, and nake good use of slope or, when needed, raised beds. After
tree planting, basins should not be allowed to formaround trees trunks as
this allows for the collection of water and can lead to water or ice danmage.
Any post-planting fill should be of simlar density and porosity as the
surroundi ng soil and preferably the same soil.

Wnd is a significant factor contributing to cold injury. Wnd velocities
of 30 nph or nore in conmbination with cold tenperatures of zero or |ower can
greatly exacerbate injury. Damage is generally worse on north sl opes,

out side rows, outer (exposed) parts of trees, and on hilltops. Beware

t hough; trees in well protected areas are at risk too, because sol ar thernmal
warnm ng can represent a serious threat. If such trees have a southern
exposure, they are likely to experience greater injury than trees facing
north; this is because southwest injury is likely under certain conditions.
As an exanple, researcher A J. Mx4 anply denonstrated this potential in NY
way back in 1916. At 3:00 p.m on a very cold, bright, sunny day, Mx found
the tenperature of the inner bark and outer sapwood on the southwest side of
atree trunk to be 39°F higher than the atnospheric tenperature, the sane

ti ssues on the northeast side or the shaded side of the same trunk

So, the dark colored bark of large tree trunks can absorb nuch heat in a
short period when exposed to direct rays of the sun. Wth the onset of

dar kness and droppi ng atnospheric tenperatures, the tenperatures of the

war ner bark on the southwest side of the trunk drops much faster than the
col der bark on the opposite side of the trunk. Mx found that he could

al ways kill nost of the cells in the bark, canmbium and sapwood by inmedi ate
exposure to -4°F, a tenperature that is approximately 40 to 45 °F above that
at which they would otherwi se be injured when tenperatures fall gradually
and tissues are at maxi mum hardi ness. Trees with a white washed m xture of

| atex and thiramare | ess susceptible to damage as the m xture attenuates
sol ar absorption and the thiram provi des sone fungicidal benefit against

pat hogen entry via mnor freeze wounds. W ndbreaks | ocated on the west side
of orchards do have a beneficial effect. However, the first row of trees
shoul d not be too close to the break. A distance of 75 feet is recomended.
O herwi se, too heavy a snow accunul ati on may draw appl e branches down and
subsequent ice formation may cause themto split at their crotch |evel

Several other practices need to be reviewed. Avoid scoring young trees to
force earlier bearing. Wien done in the spring prior to a harsh winter this
practice leads to increased injury and tree nortality. Al so avoid heavy and
especially late sumer pruning, as this too weakens trees and aggravates
winter injury. And prune regularly. You prune not only to achi eve proper
beari ng angles and |ight penetration but to limt the wood dianeter to
canopy ratio; doing so ensures that the tree is capable of nurturing both
the wood and the fruit you wish to retain. The goal of regular pruning is to
prevent |arge wood accunul ati on, which in turn obviates the need for |arge
cuts, and in turn, reduces the risk for winter injury. And watch nitrogen
fertilization on bearing trees: be |ean and nean.



Crop | oad needs to be watched too and Iimted early. No trees with excessive
fruit set ever develop the degrees of hardiness as one with a normal, |ight,
or no crop. Thin early and successively. Allow ng too nuch fruit to persist,
finally to be hand-thinned in md-July, both encourages small fruit and
predi sposes the tree to greater winter injury. Delayed harvest can al so
hanper the hardening process. Try to harvest pronptly at optimmmaturity
times.

There you have it. Early dormant pruning is always a ganble. Al of the
warnings cited in the Apple Crop discussion about watching forecasts and
avoi ding pruning inmedi ately before and i medi ately foll owi ng severe cold
events are well founded. But so too is my adnonition to stay the saw past
the solstice, till February if possible. Time and | abor do not allow this
for nmost orchards | know, so risk dictates your noving on the |east val ued
trees first. Qther practices cited are sound too: prune pears, then apples,
and then stone fruits (peaches last) and then grapes.

Finally, the be all nessage: Many choi ces along with proper pruning
contribute to building strong and cold hardy fruit trees. Injury is not
necessarily an act of God al one.
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Hof fman, M B. "winter Injury"” Ponol ogy Departnment, Cornell University. Apple
Crop, Discussion on Wnter Pruning, January 9 through 12, 2004.



