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Effect of growth regulators on the flowering of Scots pine (Pinus 
sylvestris L.) grafts 
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Summary 
Application of GA,/, made thrice in May 1976 at weekly 

intervals has significantly increased the percentage of 
Scots pine shoots that flowered male in 1977. This result 
was independent of method application and over and above 
substantial clonal variation. Application of CCC had no 
measurable effect. The girdling of branches has significantly 
increased both male and female flowering. There was no 
interaction between the GA,/, and the girdling treatments 
indicating that the responses are additive rather than 
synergistic. There are indicatiolns that the applied gibberel- 
lins also migrate to adjacent untreated twigs causing simi- 
lar flowering responses there. 
Key words: Pinus sylvestris L., flowering, gibberellins, girdling. 

Zusammenfassung 
Durch die Anwendung von Gibberellinsäure im Mai 1976 

konnte bei Pinus sylvestris im folgenden Frühjahr 1977 ei- 
ne signifikant verstärkte Ausbildung männlicher Blüten 
beobachtet werden. Das Ergebnis war unabhängig von der 
Anwendungsmethode und unabhängig von den einzelnen 
Klonen. Die Anwendung von Chlorcolinchlorid hatte kei- 
nen meßbaren Effekt. Das Ringeln der Zweige verstärkte 
die Ausbildung sowohl männlicher Blüten als zugleich 
weiblicher Blüten. 

Introduction 
Interest in the role of growth regulators in the regula- 

tion of flowering in coniferous trees is on the increase. In 
the fifties and sixties most investigators concentrated their 
work on the study of species from the families Cupres- 
saceae and Taxodiaceae in view of the positive responses 
that were being obtained following treatments, particularily 
with gibberellic acid (GA,). This Same gibberellin however 
proved completely inadequate or only minimally so for 
the induction of flowering in the representatives of the 
Pinaceae family. In recent years other gibberellins were 
being investigated and it turned out that some of them could 
also stimulate flowering in the Pinaceae. A detailed review 
of achievements in this field has been recently published by 
PHARIS and Kuo (1977). In addition to the results quoted 

there one should also mention those of BLEYM~LLER (1976) 
which were not mentioned in that review. He has applied 
gibberellic acid (GA,) as Sprays on 16-year old grafts of 
Picea abies and then followed the treatment 4 and 8 weeks 
later with a dose of CCG [(2-chloroethyl) trimethylam- 
monium chloride]. This treatment favoured the induction of 
female flolwers, and reduced male flowering. The idea behind 
BLEYM~LLER'S method was to give the promoter in the early 
phase of vegetation and then to inhibit the growth pro- 
cesses with a retardant during the final stage of extension 
growth, thus to divert the built up potential towards re- 
productive functions. 

In 1976 studies were begun in the Institute of Dendro- 
logy of the Polish Academy of Sciences in Kornik oa the 
effect of growth regulators on flowering of Norway spruce 
and Scots pine. In the case of cpruce GA, was used at a 
concentration of 100 ppm and CCC at a concentration of 
2000 ppm in order attempt a confirmation of the result 
BLEYM~LLER obtained. Unfortunately this experiment has not 
provided any meaningful results. A sirnilar method was 
tried on Scots pine, but in this case instead of GA, the GA,,, 
mixture was used. The results prasented below concern this 
latter experiment. 

Materials and Methods 
In the spring of 1976 on a 15-year old seed orchard of 

Scots pine in Kornik 5 clones were selected each repre- 
sented by 12 ramets. Individual grafts within a clone were 
treated either with GA,,,, CCC, GA,/, + CCC or not at  all 
(control). Thus there were 3 grafts (replicates) per treat- 
ment. For the treatments in the central part of the crown 
two branches were selected from adjacent whorls, one of 
which was given a full girdle 5 mm wide close to the base 
of the branch. On both the branches three more or less uni- 
form 2-year old twigs were selected from the Same whorl, 
and these were given the Same hormonal treatment but the 
method of application to each twig was different. Three 
methods of application were tried: l0 in lanoline onto a 
longitudinal 4-5 cm slit in the stem, 2O by spraying aqueous 
solutioin and 3 O  by dipping in an aqueous solution. The 
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