
 
 
 
 

 
This Journal of Environmental Horticulture article is reproduced with the consent of the Horticultural 
Research Institute (HRI – www.hriresearch.org), which was established in 1962 as the research and 
development affiliate of the American Nursery & Landscape Association (ANLA – http://www.anla.org). 
 

 

HRI’s Mission: 

To direct, fund, promote and communicate horticultural research, which increases the quality and value of 
ornamental plants, improves the productivity and profitability of the nursery and landscape industry, and 
protects and enhances the environment. 

 

The use of any trade name in this article does not imply an endorsement of the equipment, product or 
process named, nor any criticism of any similar products that are not mentioned. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Copyright, All Rights Reserved 

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-07-18 via free access



51. Pitcher, R.S., Z.A. Patrick and W.B. Mountain. 1960. Studies 
on the host-parasite relationships of Pratylenchus penetrans (Cobb) to 
apple seedlings. I. Pathogenicity under sterile conditions. Nemato­
logica 5:309-314. 

52. Radewald, J.D., J.H. O'Bannon and A.T. Tomerlin. 1971. 
Temperature effects on reproduction and pathogenicity of Pratylen­
chus cojjeae and P. brachyurus and survival of P. cojjeae in roots of 
Citrus jambhiri. J. Nematology 3:390-394. 

53. Ritchie, J.T. 1981. Water dynamics in the soil-plant­
atmosphere system. Plant and Soil 58:81-96. 

54. Ritchie, D.F. and C.N. Clayton. 1981. Peach tree short life: a 
complex of interacting factors. Plant Disease 65 :462-469. 

55. Roman, J. and H. Herschmann. 1969. Morphology and mor­
phometrics of six species of Pratylenchus. J. Nematology 1:363-386. 

56. Ruehle, J .L. 1968. Plant parasitic nematodes associated with 
Southern hardwood and coniferous forest trees. Plant Disease Reptr. 
52:837-839. 

57. Ruehle, J.L. 1973. Nematodes and forest trees-types of 
damage to tree roots. Ann. Rev. Phytopathology 11 :99-118. 

58. Santo, G.S. and B. Lear. 1976. Influence of Pratylenchus 
vulnus and Meloidogyne hapla on the growth of rootstocks of rose. J. 
Nematology 8: 18-23. 

59. Savory, B.M. 1966. Specific replant diseases. Research Review 
No.1. Commonwealth Bureau of Horticulture and Plantation Crops, 
East Malling, Maidstone, Kent. 

60. Smith, W. 1970. Tree Pathology. Academic Press, N.Y. 309 pp. 

61. Steiner, G. 1945. Meadow nematodes as the cause of root 
destruction. Phytopathology 35:935-937. 

62. Sutherland, J. R. 1967. Host range and reproduction of the 
nematodes Paratylenchus projectus, Pratylenchus penetrans, and 
Tylenchus emarginatus on some forest nursery seedlings. Plant 
Disease Reptr. 51:91-93. 

63. Tan, C.S., A. Cornelisse and B.R. Buttery. 1981. Transpira­
tion, stomatal conductance, and photosynthesis of tomato plants with 
various proportions of root system supplied with water. J. Amer. Soc. 
Hort. Sci. 106: 147-151. 

64. Triantaphyllou, A.C. 1971. Genetics and cytology. In Plant 
Parasitic Nematodes Vol. II. [Eds. Zuckerman, Mai, and Rohde] 
Academic Press. 347 pp. 

65. Triantaphyllou, A.C. and H. Hirschmann. 1980. Cytogenetics 
and morphology in relation to evolution and speciation of plant para­
sitic nematodes ..Ann. Rev. Phytopathology 18:333-359. 

66. Turner, N.C. 1981. Techniques and experimental approaches 
for the measurement of plant water status. Plant and Soil 58:339-366. 

67. Turner, N.C., and J.E. Begg. 1981. Plant-water relations and 
adaptation to stress. Plant and Soil 58:97-131. 

68. Viglierchio, D.R. 1979. Response of Pinus ponderosa seedlings 
to stylet bearing nematodes. J. Nematology 11 :377-386. 

69. Zehr, E.I. 1981. Nematodes and the replant problem in fruits. 
Proc. of Symposia, IX International Congress of Plant Protection, 
Vol. II. pp. 603-605. 

70. Thames, W.H. 1982. The genus Pratylenchus. In Nematology 
in the Southern Region of the United States. Eds. Riggs, R.D. and 
Editorial Committee SRRC S-76 and S-154. Southern Cooperative 
Series Bulletin 276. 

Effects of Pruning and Staking on Landscape Trees1 

Richard w. Harris1 

Department of Environmental Horticulture
 
University of California
 

Davis, CA 95616
 

......-·-----------------Abstract ----------------------1 

Pruning and staking can be effectively used to develop structurally stable trees. The growth of young trees can be directed by 
pruning branches that are in unwanted permanent positions. Staking should be used primarily to protect and anchor young 
trees; support staking should be used only when plants are not able to stand upright without support. 
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Introduction 

Young landscape trees are pruned and usually staked 
during training to be structurally strong and to perform 
their intended landscape functions. This paper focuses 
on some pruning and staking considerations in training 
young trees and cities research results and observations 
that provide the basis for evaluating these practices. 

IReceived for publication November 10, 1983; in revised form June 
22, 1984. Paper presented at the Ornamentals/Landscape and Turf 
Working Group Workshop "Planting Practices-A New Look at Old 
Ideas," during the Annual Meeting of the American Society for Hor­
ticultural Science, McAllen, Texas, Oct. 19, 1983. 

2Professor of Landscape Horticulture. 

Pruning 

Two seemingly opposite effects occur when young 
plants and those that do not have a heavy flower and 
fruit load are pruned. Invigoration of individual shoots 
is the universal response, but dwarfing of the remaining 
branch and the entire plant results by the end of the 
growing season (1, 2). Because of these responses the 
growth of plants can be directed by pruning. 

Pruning is the most common practice in training 
young trees and in maintaining mature ones. Branches 
that are to become the main scaffolds should be spaced 
vertically along and radially around the trunk. Other 
branches should be removed or pruned back so as not to 
compete with those selected. 
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Whenever possible it is wise to leave branches along 
the trunk below the lowest scaffold branch to nourish 
and protect the trunk. Temporary branches increase 
trunk caliper and taper, shade the trunk, and reduce the 
likelihood of damage. The smallest branches should be 
selected for temporary branches and kept pruned back 
so as not to compete with scaffold branches or invade 
pedestrian space. At each dormant pruning, the largest 
of the temporary branches should be removed in favor 
of smaller ones. After three or four years, they can be 
reduced in number during the next few years. 

Crown configuration of a tree is critical not only to 
developing a strong tapered trunk, but also in distribut­
ing stress along the trunk in a wind. An ideal branchJ"­
distribution would center the wind load acting on the 

If .•.. tree at about two-thirds of the total height (7). Thus, ,... one-half or more of the foliage should be on branches 
originating on the lower two-thirds of the trunk, and 

, ... one-half or less should originate on the upper one-third. 
Locating the pruning cut is much more important 

than previously thought. The location of a pruning cut 
in relation to the branch attachment not only determines 
the size of wound, but also affects the callusing of the 
wound, exposure to decay, and the possibility of ring 
shakes (circumferential separation of xylem along an 
annual ring) (10, 11). From the evidence to date, most 
pruning cuts should be close to, but beyond the branch 
bark ridge (shoulder rings) and the collar at the base of a 
branch. Branch bark ridge is synonymous with shoulder 
ring, but a collar may extend further, particularly on a 
weak or dead branch. When ridges or collar are not visi­
ble, cut slightly beyond an imaginary line joining the 
vertices of the upper and lower angles of the branch at­
tachment. Shigo and coworkers (11) point out that this 
branch-bark-ridge zone is usually a strong physical bar­
rier to decay between the lateral and its mother branch 
and can become a more effective chemical barrier 
should the lateral die or be injured. 

Staking 

Trees should be staked only as needed (3). Many 
young trees can stand alone, but may need protective 
stakes against lawn mowers, vehicles, and vandalism. 
Some may need to anchor the rootball until it becomes 
established. Others, unfortunately, may need support to 
hold them upright. For the tree's well being, it should be 

L. supported as little as possible so that it will develop a 
strong trunk able to better withstand storms. ,- Support staking commonly used is not only unsightly ... and often injurious but actually delays the development 
of a well-balanced, structurally strong top and root sys­
tem. In contrast to a tree that stands alone and is free to 
move, a staked tree will: 

• Grow taller (4, 5, 8, 9); 
• Grow less in trunk caliper near the ground, but 

more near the top support tie (4, 5, 8); 
• Produce a trunk with little or no trunk taper (3, 4, 

8); 
• Develop a smaller root system (4, 5); 
• Offer more wind resistance than trees of equal 

height (because the top is not free to bend) (7); 
• Be subject to more stress ,per cross-sectional area at 
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the top support (the ground for an unstaked tree) (6); 
and 

• Develop uneven xylem around the trunk if it is 
closely tied to one stake. The trunk will grow or bend 
away from the stake (8). 

All of these responses work against a tree being well­
formed and structurally strong. Except to protect a tree 
against vehicles and vandalism, the less support a tree is 
given the sooner it will be able to fend for itself. 

The importance of the trunk of a tree being free to 
move has been dramatically demonstrated in research 
and practice (Table I, Fig. I) (3,5,9). Moderate shak­
ing at the top of sweetgum (Liquidamaber styraciflua) 
trunks for 30 seconds daily reduced height growth to 
only 30 percent of that of trees not shaken (Table 2) (9). 
During a strong north wind following an early fall rain 
at Davis, CA, almost all of the plane trees (Platanus) 
that were staked in a large landscape blew down while 
all of those that were not staked withstood the storm 
(3). The diameter at breast height (dbh) of the trees was 
about 15 cm (6 in). 

Table 1.	 Influence of staking and pruning trunk laterals on ten 
broadleaved tree species growing in #5 containers (5). 

Treatment Height Caliper Taper 

(010) (010) (010) 

Laterals Headed 
Staked/Unstaked 125** 85* 76** 

Staked 
Laterals Removed/Headed 99 91 94 

Unstaked 
Laterals Headed/Unpruned 121** 99 84* 

*Differences were significant at the 0.05 level or higher. 
**Differences were significant at the 0.01 level or higher. 

Fig. 1.	 Influence of staking Eucalyptus polyanthemos for 11 
months. The tree on the right was grown without a stake 
and the lower laterals on the trunk were headed to about 20 
em (8 in). The tree on the right was staked and the lower 
laterals removed (5). 
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Table 2. Influence of shaking trunks of Liquidambar seedlings for 
30 seconds daily (9). 

Growth Parameter Shaken/Not Shaken 

(0/0) 

Trunk length increase 19** 

Internode length 38** 

Node number 52** 

**Response to shaking significant at the 0.01 level or higher. 

Staking stresses vary within the head of a tree, de­
pending on distances from the terminal and on the posi­
tion and size of individual branches. Leiser and Kemper 
(6) found on trees with tapered trunks that stress per 
unit of trunk area increased with increased height of 
staking. Tying a leader closer than within 75 cm (30 in) 
of the tip, particularly of previously unstaked trees, will 
subject the leader to maximum stress and maximum 
likelihood of wind deformation. 

If trees are supported by stakes or guys, they should 
be inspected several times during the growing season to 
adjust the ties so that girdling and injury to the trunks 
are minimized. 

Trees have been growing as trees for centuries and 
most can fend for themselves if given a chance. In fact, 
even though the tips of many leaders may bend of their 
own weight, reaction wood will bring the tip portion 
that was bent upright as the leader grows (1, 3). 

Significance to the Nursery Industry 

Even though trees will not grow as tall, they will be 
better able to stand in the landscape if they are grown 

with mInImum staking and foliage is left along their 
trunks. The trees will need to be grown farther apart in 
order to take advantage of these practices. 
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