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This report deals with a series of experiments made at 
the Royal Veterinary- and Agricultural College's Arbo- 
retum, Hörsholm, Denmark, during the years 1944 to 1949. 
Some observations made at the Institut de Populiculture, 
Union Allumettiere, Grammont, Belgium, from 1949 to 
1950 are also included. Although it is several years since 
these experiments were made, it should be useful to pu- 
blish the results now, bcecause they bring out certain facts 
of interest for the general problem of rooting spruce cut- 
tings. 

Several authors have described a seasonal variation in 
the rooting capacity of the spruces e. g. DEUBER (1940), 
FARRAR and GRACE (1941), and some of their observations 
differed greatly from our former obs,ervations (MUHLE LAR- 
SEN, 1946). Because the experiments made from 1940 to 1944 
were not especially designed for studying this seasonal 
variation, we were not able to explain thes'e differentes. 
Therefore in 1944-45 and in 1947-48 series of cuttings of 
Norway spruce and Sitka spruce were collected and plant- 
ed dulring different seasons and detailled obs~ervations 
were made on the rooting and shootgrowth of the cuttings. 
These experiments and the results from them are now 
described, and an attempt is made to explain the causes 
of the seasonal variation in the natural rooting ability of 
spruce cuttings. 

A. The plant material and the experimental methods 

T h e  plant material. Young twigs of the current growth 
were collected from lateral branches of Norway spruce 
and Sitka spruce during the season. The trees used for the 
experiments were about 11 years old in 1944 and within 
each of the four series only cuttings from ~a single tree 
were used, so as to eliminate any influence of clonal varia- 
tions on the rooting respons~es. The trees were growing in 
the Arboretum at Hörsholm, near the nurseries. During 
1944-45 the first two series of cuttings were taken, each of 
them consisting of 12 collections of cuttings taken during 
the period July 6th, 1944 to May 4th, 1945. Each time 30 
lateral shoots and 10 terminal shoots were collected from 
the Norway spruce and from the Sitka spruce. The two 
last series were prepared in 1947-48 being collected e v q y  
fortnight (except in the month of May 1948) during the 
period June l l th,  1947 to September Ist, 1948, making a 
total of 26 collections of each species. Thirty lateral and 
10 terminal shoots were taken each time from the Norway 
spruce, but from the Sitka spruce only lateral shoots of 
suitable length were available, and only 20 per collection. 

The entire cutting material was taken about % to 1% m. 
,above the ground on the Norway spruce, and about 1 to 
2 m. above the ground on the Sitka spruce, to eliminate 
the influence of the position of the material on the trees 
on the rooting responses. Positional influenc'e had been 
reported by GRACE (1939) and more recently by RUNQUIST 
and STEFANSSON (1950), but seems in the manner indicated 
to have been excluded in the present investigations. 

T h e  Treatment  of t h e  Cuttings and t h e  Rooting med ium.  
The cuttings were all prepared as shoots in full length 
with a clean cut just at the union with the second year 

wood. and they were immediately planted in cold frames 
without any treatment with growth-substances or other 
chemical products. The use of cuttings without heels was 
quite in accordance with my former experiences (MUHLE 

LARSEN, 1943) as well as those of DEUBER and FARRAR (1940) 
and GRACE (1942). The rooting medium was coarse sand, 
about 10 centimeters in depth, placed on a layer of peat- 
moss to give a more constant moisture supply to the sand. 
The frames were covered with white-painted ,,lightsbb, 
which were shaded during the whole period of experiment. 
Sprinkling with tap-water was done just after the plant- 
ing and later on as necessary. The „lightsU were kept 
closed during the whole of the experimental period. 

No examination of the cuttings was carried out before 
the final a~s~essments were made. For the series of 1944-45 
these assessments were made at the beginning of Septem- 
ber 1945, about 14 months after the planting of the first 
collection, but only about four months after the planting 
of the last one. The series of 1947-48 were examined at  the 
end of August 1948. 

When assessing the material, all the cuttings were lifted 
very carefully, and a separate description was made of 
each cutting. The number of roots and new shoots were 
recorded and the length of the roots and the new shoots 
as well as the length of the original cuttings were measur- 
ed. Samples of the cutting material were photographed, 
and then the experiment was finished as regards the two 
series from 1944-45. After asselssing the cuttings from the 
series 1947-48, nearly all living material was replanted; 
the cuttings with the best root systems in the Open ground, 
the remainder of the rooted cuttings as well as all cuttings 
without roots in cold frames. Although this procedure 
must be regarded as a very unfavourable one for the cut- 
tings, only a very small percentage of the cuttings died 
during the following year, and on August 28th, 1949, a new 
assessment was made. Because the first assessment and 
the following transplanting had severely disturbed the 
root systems as well as the normal development of the 
cuttings, the second assessment only gives some minimal- 
values for the number of cuttings which had rooted, as 
well as some values for the surviving cuttings. 

The recorded values from the series of 1944-45 and 
1947-48 are given in Tables 1 and 2 respectively. Figure 1 
consists of photographs of different collections from the 
1947-48 series. 

B. The Results 

T h e  first  assessment. In both the first series from 1944-45 
and in the final series from 1947-48 the total number of 
dead cuttings at  the end of the experiments was highest 
for Sitka spruce, for which the figures are 10.7 and 5.6 
percent respectively. The corresponding values for the 
Norway spruce were 4.6 and 1.2 percent. Thus the Norway 
spruce in the final series succeeded extremely well. The 
number of dead cuttings was not equally spread among the 
different collections during the year, but was especially 
concentrated among those cuttings collectd in winter 
time. 
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