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Introduction and Problem Statement 

Root pruning of fruit trees has been studied as an alternative practice for restricting canopy 

volume in high density orchards for years. The practice became popular with growers who had 

not transitioned to dwarfing rootstocks in the mid 1990s. Since then, many growers have 

established high density orchards with dwarfing rootstocks, diminishing the need for this 

practice. More recently, growers of Honey Crisp apple variety have been faced with the problem 

of excessive fruit size and bitter pit. Bitter pit is a calcium deficiency disorder that is worse in 

Honey Crisp than many other varieties. Some growers began to report that when they began 

using a root pruner to suppress excessive canopy and fruit growth, that they also saw less bitter 

bit. Studies have demonstrated that restricting root extension and volume can reduce canopy 

volume and vigor of fruit trees. The optimal time to root-prune on apple, sweet and sour cherry 

has demonstrated to be full bloom or in April (Brunner, 1986, Ferree, 1992 and Ferree, et. al. 

1992). Optimum depth is 14-18 inches and 18-20 inches from trunks parallel to tree rows. 

(Ferree, 1992). Apple and sweet cherry tree vegetative growth was reduced by 30-44% (Brunner, 

1986 and Ferree, 1992). Root pruning conducted over 6 years by Ferree (1992) showed a 

consistent reduction in shoot length, trunk circumference and fruit size in apple, except in years 

with satisfactory soil moisture. Root pruning also reduced alternate bearing and preharvest drop 

in apple.  Research conducted on apple varieties Melrose, Jonathan and MacIntosh demonstrated 

that Calcium levels improved (Ferree, et. al. 1992). Initial studies were conducted on tart cherry 

in our high density trials at the NWMHRC research station which determined that canopy 

volume was reduced with less than 10% reduction in fruit size of Montmorency on Mahaleb 

rootstock trees (Perry, personal communication). The tart cherry study as well as all of the initial 

apple studies were conducted with a sub-soiler knife. In the last few years, Phil Brown Welding , 

Sparta, MI has built and sold a disk root pruner (http://www.philbrownwelding.com/). The 

purpose of this study was to compare the knife root pruner to the disk implement and determine 

if there is a reduction in bitter pit on Honey Crisp apples.  Results of the tart cherry research are 

shown in a report separate report to the Michigan Cherry Committee. 

Materials and Methods: 

Apple Studies 

A test was conducted in spring 2016 at bloom time in 3 commercial orchards to confirm and 

determine if root pruning can suppress the symptoms in Honey Crisp using a disk root pruner.  

The three orchards were as follows: 



1. Tom Rasch Jr. Orchard, Belding, MI 

Trees 40 years old on MM. 106 top-worked to Honey Crisp 10 years ago. All had been scored 

prior to 3 years of treatments in 2016 and all root pruned each year with a subsoiler pruner.  

2.   Thome Orchards, Sparta, MI 

Trees 18 years old on M.9 rootstock. 

3.    Mark Chase Orchard, Sparta, MI 

Trees 10 years old on MM.106 rootstock. 

Tart Cherry 

This was the third year of root pruning Montmorency trees in a high density plot at the 

NWMHRC on 6 year old trees. Root pruning is being compared to summer hedging, winter 

hedging and control. In this plot we have found that root pruned trees are 20-30 per cent smaller 

in size than control trees. Control trees were the largest followed by root pruning and summer 

hedging (Fig. 2). Treatments had little effect on canopy volume of MSU 27 12 (2), where growth 

is dominated by spurs. Yield was suppressed in treated trees compared to control, especially in 

regards to Montmorency (Fig. 3). A separate study was conducted to compare results of root 

pruning at Bloom versus Pit Hardening. Data is still under processing at the time of this report. 

Results: 

Both root pruners were effective in reducing numbers of fruit with bitter pit in apple in the Rasch 

orchard (Figure 1.) compared to control trees. Root pruning did not negatively affect nutritional 

levels of leaves (Table 1) or fruit peels (Table 2). Nutrients of critical importance to Bitter Pit 

disorder include Nitrogen, Phosphorus, Potassium, Magnesium and Calcium (Hanson, 2016). 

Discussion 

Another year of testing is needed to confirm striking results at the Rasch Orchard in 2016 

regarding impact on Bitter Pit symptoms on fruit. The results suggest that certainly there is a 

positive impact without deleterious influence in mineral nutritional levels in foliage or leaves. 

The disk root pruner is more beneficial to grower operations as it does not disturbe the topsoil as 

much as the sub-soiler implement. This makes herbicide strip applications maintain integrity 

following treatments. It was apparent in one location with tart cherries that the disk root pruner 

needs more weight when using in dry soils. 

 

 



Table 1. Elemental levels of leaves of Honey Crisp collected, 9/9/16 reporting per cent dry 

weight (R = Root Pruned and C = Control). 

 

Table 2. Elemental levels of fruit peel of Honey Crisp collected, 9/9/16 reporting per cent dry 

weight (R = Root Pruned and C = Control). 

 

 

 

 

Fig. 1 Bitter pit assessment of fruit sampled from T. Rasch orchard. Numbers of fruit out of 10 

randomly collected apples from the lower parts of trees in four replications per treatment.  

Farm Trt N P K Mg Ca

Thome Root Prune Disk 2.23 0.39 1.75 0.31 1.37

Thome Control 2.31 0.36 1.96 0.29 1.33

Chase Root Prune Disk 1.40 0.17 0.83 0.12 0.61

Chase Control 1.63 0.16 0.90 0.13 0.66

T Rasch Subsoiler 2.02 0.14 0.81 0.20 1.15

T Rasch Root Prune Disk 1.90 0.15 0.93 0.20 1.12

T Rasch Control 1.99 0.16 0.89 0.21 1.21

Farm Trt N P K Mg Ca

Chase R 0.43 0.07 0.53 0.07 0.25

Chase C 0.36 0.06 0.41 0.05 0.11

Thome R 0.31 0.10 0.82 0.06 0.11

Thome C 0.35 0.11 0.95 0.07 0.11

T Rasch R 0.30 0.07 0.53 0.06 0.08

T Rasch C 0.32 0.06 0.51 0.06 0.08



 

Fig. 2 Canopy volume (m
3
) after 6 years of 5 tart cherry varieties (CJ=Carmine Jewel, 

CP=Crimson Passion, M=Montmorency, MSU=MSU 27-12 (2) and N=Nana). 

 

Fig. 3 Cumulative yield after 6 years of Montmorency, MSU 27 12 (2) and Nana as affected by 

canopy winter hedging (WH), summer hedging (SH), root pruning (RP) comparing to control (C) 

treatments. 
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