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Factors such as thin-bark which has less insulating properties, is subject to greater freeze-thaw 

events and heals slowly, wound dressings which promote wound periderm and reduce normal periderm 

formation may all contribute to bark cracking. Postemergence herbicides such as certain formulations of 

glyphosate applied as basal applications to trunks, for sucker removal or following sucker removal and 

drift exposure also have been found in Ohio State University (OSU) research to play a part in bark 

cracking.  Certain surfactants that increase herbicide penetration into thin-barked trees can also be an 

issue.  Also, factors or compounds that inhibit the shikimate pathway which is required for healing of 

wounds via production of lignin, suberin and phenolic compounds have been identified as attributing to 

bark cracking.  Factors that reduce cold acclimation and hardiness of bark such as leaving tree guards on 

during summer and fall and the use of herbicides are covered below. Smooth barked trees and their 

inability to react to rapid expansion wood growth due to high fertility or excess moisture and their 

increased susceptibility to injury will also be covered in this article. 

 

Not on the Southwest 
Because cold temperatures are not the primary cause of bark splitting, splits do not always occur 

on the Southwest (SW) side of the tree.  In fact, the majority of cracking seen in the ornamental and apple 

industries since 2004 have occurred predominantly on the south and east sides of the tree.  Larsen (1972), 

in a study with apple trees, also found that more cracks were on the sector of the trunks facing South (S) 

than on any other portion.  There were also a high proportion of cracks on the south east (SE) and east (E) 

sectors of the trunks with fewer cracks on the north and SW sectors (Larsen, 1972).  Larsen (1972) had no 

explanation for the numerous cracks on the E, since prevailing winds in the study area were from the 

West (W).  He also could not explain why fewer cracks were on the SW side where temperature 

fluctuations would have been the greatest.  However, in Larsen’s study (1972), he stated that low 

temperatures induced the cracking.  He also stated that the rootstock and fall maturity of the scion were 

very important in the development of longitudinal trunk bark cracking in apple.  Larsen (1972) also made 

no mention of the now accepted fact that “preset” wounds are the origin of all bark cracks. 

 
Association with Pruning Wounds, Sucker Removal and Caliper 

Heavy pruning, late cultivation, heavy fertilization, thin or sandy soils and spray injury have also 

been long associated with increased cold injury because of disruption of acclimation.  However, the 

association of pruning wounds in regards to bark splitting is not an acclimation issue but a wound issue 

(Butin and Shigo, 1981). There is also a strong relationship to caliper growth and bark splitting.  Cracked 

trees, in a study with young Asian pear trees, were more prevalent (P< 0.0001) when mean trunk 

circumferences were significantly larger (Larsen and Higgins, 1992).  Within cultivars, there has been 



shown to be a consistent tendency for larger trees to crack.  This was also observed by Mathers (2006).  In 

the past, the young, rapidly growing tree was thought to be the tree best suited for responding to wounds; 

however, this is not the case with bark splitting.  It is the case, however, for compartmentalization of 

decay (Butin and Shigo, 1981).  The expansion stress of rapid wood growth can be too rapid for the pace 

of bark growth.  Again, in thin-barked trees, as explained above, the periderm keeps pace with the 

increasing diameter of the stem by the radial division of the living cells of the phellogen and phelloderm 

(Kaufert, 1937).  Therefore, thin-barked trees are particularly prone to crack caused by rapid growth 

stress. 

Basal wounding that occurs during the removal of suckers and adventious shoots will also give 

rise to bark cracks.  Suckers are a common occurrence with many species of trees.  A sucker is a modified 

root that originates from underground roots near the base of the tree.  Suckers, or stump sprouts, form 

when a loss of apical dominance occurs and/or when insufficient auxins are present (Kramer and 

Kozlowski, 1960; Zimmerman and Brown, 1971).  These originate via active and/or dormant buds 

(Kramer and Kozlowski, 1960).  Mechanical removal of suckers, which is another common practice, has 

been shown to increase sprouting, as this creates a wound response in the plant and initiation of more 

adventious shoots.  Wounds with triangular shape particularly enhance the start of splitting (Butin and 

Shigo, 1981). 

Butin and Shigo (1981) observed that wounds on small tress less than 20 cm in diameter and up 

to 1.4 m above the ground developed into cracks.  Wound dressing that stimulate wound wood formation 

also increase the chance of cracks when applied to pruning or sucker wounds.  Wound dressings often 

contain natural occurring auxins such as indole-3-butyric acid (IBA) or Indole-3-acetic acid (IAA), 

synthetic auxins such as 1-naphthaleneacetic acid (NAA) in low or high concentrations, or benzyl adenine 

(BA) or kinetin which are cytokinins (Borger and Kozlowski, 2006).  Wound wood ribs curl inward over 

time at the vertical margins of the wound (Butin and Shigo, 1981).  Rapid growth of the wound wood ribs 

increases the likelihood of cracks forming at the margins.  Borger and Kozlowski (2006) found normal 

periderm formation was prevented below the wound in Fraxinus pennsylvanica Marsh. seedlings by 

applications of 1000 ppm IAA or 100 ppm of kinetin.   

Sucker removal with herbicides and/or the use of systemic postemergence herbicides shortly after 

mechanical removal of suckers can increase severity and frequency of bark splitting.  Howell and Weiser 

(1970) noted herbicides should be used with caution around previously injured young tissue, as re-injury 

will occur in the breaks.  Borger and Kozlowski (2006) found wound periderm formation was prevented 

by as little as 1000 ppm of 2, 4-D.  Scythe - pelargonic acid is the only broad spectrum postemergence 

with a label for sucker removal.   

Herbicides should be sprayed before sucker removal.  Systemic herbicides in nursery settings 

after mid July are also not recommended.  The practice of removing suckers before postemergence 

herbicide applications to prevent increased absorption of the herbicide by the active sprouts is incorrect.  

Applying postemergence systemic herbicides after sucker removal is similar to basal stump applications 

performed to control root and stump sprouts as described by Kochenderfer, et al., (2006), to a freshly cut 

surfaces.  Sucker removal after systemic applications become more detrimental as the season progresses.  

Fall is the time when plants are accumulating stores in the roots and systemic postemergence applications 

are most effective to kill stumps and perennial root systems. 

A sprout inhibitor such as Tre-Hold® Sprout Inhibitor A-112, ethyl ester formulation, Tre-Hold® 

RTU (11,500 ppm, 1.15% a.i., Amvac Chemical Corp., Los Angeles, CA) or other formulations 

containing naphthaleneacetic acid (NAA) is the preferred method to inhibit the development of 

adventitious shoots.  Tre-Hold is not commonly used in orchard or nursery management due its expense.   

Costs can be reduced, however, by Tre-Hold applications at below label rates, saving time that otherwise 

would have been spent hand pruning, and increases in tree height and diameter (Fare et al., 2005; Keever 

et al., 1998).  Keever et al. (1998) found that application of Tre-Hold at 5,750 ppm (0.5X) provided 

excellent vegetative bud control for the growing season and eliminated the need for hand pruning with 

‘Bradford’ pear.  Fare et al. (2005) also found 5,750 ppm provided excellent vegetative bud control, 

vigorous scion bud growth and minimal scion bud mortality with rootstocks of ornamental peach, Prunus 



persica (L). Batsch. ‘Bon Fire’.  Tree height and diameter increased with Tre-Hold applications up to 

5,750 ppm before decreasing at higher rates.  With 5,750 ppm, trees were 15% taller and increased 20% 

more in diameter than control plants (Keever et al., 1998).   

 
Association to Tree Guards  

There also seems to be a strong relationship of increased splitting with the use of tree guards.  

Earlier studies have shown plastic trunk guards used to reduce SW injury, bark splitting, deer and rodent 

damage can actually intensify bark splitting (Spotts and Cervantes, 1994).  The guards inhibit the cold 

acclimation process in the fall if put on too early in the growing season, and result in an increased 

incidence of cold injury in the spring.  The guards actually altered the microclimate of the bark in the 

protected region (Spotts and Cervantes, 1994).  Not only do the plastic guards reduce cold hardiness, in 

the guarded region, but they also increase the moisture content in that region resulting in increased 

susceptibility to mechanical injury and thus splitting caused by ice formation under the guard (Mathers, 

2006).   

 

Summary 
Flaws in the structure of the bark are the cause of cracks, as they are in any brittle material.  

Flaws in the bark can be initiated by pruning, especially heavy pruning, mechanical removal of suckers, 

mechanical injuries to the bark, defects such as Internal bark Necrosis (IBN) or herbicide injury.  

Environmental stresses such as cold, wind, drought, heat can continue the growth of a crack but are not 

the source. It has been accepted that SW injury and bark splitting are caused by thawing and rapid 

freezing on the SW side of the tree; however, as discussed longitudinal bark cracks can form in various 

positions, orientations and sizes as flaws serve as the precursors to a crack.   Cracks can extend 

catastrophically through the entire structure to cause failure even though the applied stress may be well 

below the level to rupture atomic bonds.  Trees have no mechanisms that allow for the rearrangement of 

atoms into more stable configurations to accommodate applied stress.  Thus, any flaw, in the structure can 

build up a stress concentration and lead to bark cracking.  All efforts must be made to limit injuries and 

factors that reduce rapid normal periderm formation such misuse of glyphosate or pruning other than in 

late winter.   

 

To help you remember how to prevent bark cracking I have developed an acronym around the 

word “Supply.”  You can use this acronym to reduce the “supply” of Bark Cracks: 

“S” – Shield - whenever using glyphosate around nursery or landscape trees “always” use a spray shield 

such as a DB Smith Funnel Shape Spray Shield, or a Herbi-Herbicide Sprayer with funnel guard.   

 

“U”- Use proper sucker removal products such as discussed in Fare et al. (2005), cited above. 

 

“P” – Premergence herbicides should be relied upon to control nursery weeds, applied in the spring and 

in the fall, instead of glyphosate. 

 

“P”- Prune late in the winter to allow the plant to the best conditions for rapid healing.    

 

“L”- Limit the amount of glyphosate you use in the nursery to no more than two applications per year 

and no applications after mid July.  Only use glyphosate for spot-treatments, in non-crop areas and when 

completely necessary.   Never use a glyphosate formulations with a full adjuvant load near nursery trees 

unless you can protect the bark from “all” drift.   

 
“Y” – You are the only one that can prevent bark injuries, take care. 
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