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Vegetative propagation of trees and shrubs is becoming increasingly important 
in forest tree improvement programs. In recent years air-layering has been used 
with varying degrees of success a~/a means of propagating selected conifers and 
hardwoods. Chouinard and Parrot - attempted air-layering of paper birch without 
hormone treatment and reported 17 per cent rooted air-layers. The present study, 
which is part of an investigation of a hybrid birch population, was undertaken to 
test the feasibility of increasing the percentage of successful air-layers in birch 
by using a root-promoting compound • 

. The birches selected for treatment (Table 1) were growing in a bog north of 
Turtle Lake in Ramsey County, Minnesota. This population consists of paper birch 
(Betula papyrifera Marsh.) trees, shrubby bog birch (~. pumila var. glandulifera 
Regel), and a number of natural hybrids between these two species. On June 24, 1960, 
the air-layers were applied as follows: (1) a one or two year-old branch was girdled 
with a knife and a i-inch wide band of bark removed; (2) a small amount of 1 per cent 
indolebutyric acid in talc placed on a small piece of sphagnum was applied to the 
wound by wrapping the sphagnum around the twig; (3) the treated area was enveloped 
in a handfuL of moist sphagnum; (4) the sphagnum was then covered with a piece of 
"Airwrap" ~/; and (5) the ends of the plastic sheet were tied with short wires. The 
whole "package" was finally wrapped loosely in aluminum foil to reduce buildup of 
heat within the package. Since birches have very slender twigs and the air-layer 
package is fairly heavy, bamboo stakes were tied to the twigs on both sides of the 
air-layers to prevent breakage. Five paper birch branches, six bog birch branches, 
and nine hybrid birch branches were treated. 

Three weeks after the treatment had been applied, several air-layers were exa
mined and found to have formed only callus. Seven weeks after the beginning of the 
experiment, the treated branches were cut off and examined. Roots of successful air
layers were plainly visible through the plastic (Fig. 1). The plastic was then 
removed (Fig. 2) and the air-layers potted with the sphagnum still intact in a 1:1:1 
mixture of sand, peat, and vermiculite. The potted air-layers were placed in a green
house and watered regularly for a period of two months until October 19, 1960, when 
the surviving air-layers were moved outside for the winter. 
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~ ~/"Airwrap" is a commercial product consisting of a sheet of polyethylene treated 
with nutrients, fungicides, and insecticides. 
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Table 1 shows that at the time of removal from the parent plants, 14 of the 
attempted air-layers had roots, 5 had callus, and 1 was broken mechanically. Al
though the initial rooting was 70% successful, it was difficult to get the rooted 
air-layers established. All the rooted paper birch air-layers survived (one had 
a dead top but live roots), four of the five hybrid air-layers became established, 
and only one of the six bog birch air-layers survived. Hence the overall survival 
of the rooted and potted air-layers was about 57 per cent. As could be expected, 
all but one of the callused air-layers died. 

Within the limited scope of this study the results indicate that the per cent 
of successful birch air-layers can be increased by the use of indolebutyric acid. 
Before this technique can be recommended as a practical propagation method, improve
ments in the technique of potting the successful layers will be necessary to 
ensure a higher percentage of survival of the rooted air-layers. 

Table 1 
Condition of air-la ers at time of removal from 

Paper birch 
Hybrid birch 
Bog birch 
Total 
Per cent 
~7 Broken mechanically 

Number of air-layers 
Rooted Callused Dead 

3 1 ~7 
5 4 
6 

14 
70 

5 
25 

1 
5 

lants 

Total 
5 
9 
6 

20 

Fig. 1. Air-layers of paper birch (left), 
hybrid (center), and bog birch 
(right) still enclosed in the 
plastic. Photo August 13, 1960. 

Fig. 2. Same air-layers as in Fig. 
with the plastic removed. 
Note well-developed roots. 
Photo August 13, 1960. 
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