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Summary 

Triple application of GA, towards the end of May 1977 
significantly increased the percentage of grafts with male 
flowers in 1978. A mid - June spray with CCC had no effect 
but jointly the two treatments acted synergistically to 
stimulate male flowering. The time interval between the 
two treatments appears important. 
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Zusammenfassung 

Durch dreimaliges Besprühen von Fichtenpfropflingen 
einer Samenplantage mit Gibberellinsäure (GA,), gegen 
Ende Mai 1977, konnte der Prozentsatz im Frühjahr 1978 
männlich blühender Pfropflinge signifikant erhöht werden. 
Das Besprühen mit Chlorcholinchlorid (CCC), Mitte Juni, 
hatte dagegen keine blühfördernde Wirkung, jedoch die 
Kombination beider Stimulantien zusammen. Der Zeitab- 
stand zwischen den beiden Behandlungen erscheint wichtig. 

Introduction 

Studies in recent years have shown that gibberelliris 
may induce flowering in trees of the family Pinaceae 
including Picea abies. DUNBERG (1974) first indicated that 
endogenous gibberellins participate in flower induction in 
Norway spruce. The Same author also obtained a positive 
effect with gibberellin A, and a mixture of GA,/, on flow- 
ering in Picea abies (DUNBERG 1976, after PHARIS and Kuo 
1977). BLEYM~LLER (1976) treated grafts of Picea abies with 
GA, and CCC which combination, in contrast to several 
others, is claimed to have a positive effect on female and 
a negative one on male flowering. On the other hand in 
Finland GA,,, with or without GA, had no effect on the 
flowering of Norway spruce grafts (LUUKKANEN and JOHANS- 
SON 1979). The GA,/, mixture had a positive effect on the 
flowering of Picea glauca (MOENCH) VOSS in the experiments 
of KISS and PHARIS and in those of RAUTER and PHARIS (PHARIO 
and Kuo 1977). TOMPSETT (1977) studied the effect of various 
growth regulators on the flowering of Picea sitchensis 
(BoNG.) CARR. grafts growing in a greenhouse or a poly- 
thene tent. He obtained among others a positive effect of 
gibberellin A, on female and male flowering. Also the GA,/, 
mixture gave a several-fold increase in female and male 
flowering. 

In 1976 experiments were begun at the Institute of 
Dendmlugy uf the Polish Academy uf Sciences in Komik, 
an the effect uf gro'wth regulabrs on fluwering of spruce 
and pine. The results of the pine study have already been 
reported (CHALUPKA 1978). 

Materials and Methods 

In spring 1976 in a 9-year old seed orchard of Norway 
spruce growing in Kornik 4 clones were selected, each rep- 
resented by 12 grafts. On individual grafts two branches 
were selected in the Same whorl, near to mid-height of the 
crown. One branch was girdled at its base with a full girdle 
4-5 mm wide. Both branches were sprayed with one of the 
following combinations of growth regulators: GA,, CCC 
GA, + CCC or water as control. Thus the individual spray- 
ing treatments were replicated three times on three grafts 

within each clone (4 treatments X 4 clones X 3 grafts). The 
growth regulators were applied in water solution at the 
following concentrations: GA, - 100 mgll, CCC -2000 mgll 
with 0,1% Tween 20 added. Spraying with GA, was per- 
formed on the llth, 18th und 25th May and with CCC on 
the 16th, 23rd and 30th June. 

In the spring of 1977 the expriment was repeated On 
the Same clotnes and grafts, using the Same growth regu- 
lators, but spraying whole grafts. GA, was applied on 24th 
and 28th May and on 1st June and CCC on 16th and 20th 
June. In the spring of 1978 the male (Table 1) and female 
flowers were counted on treated grafts. There were only 17 
female cones in the whole experiment. Data on the obser- 
vations were treated by analysis of variance (Table 2). 

Table 1 .  - Number of male flowers on treated spruce grafts. 

Results 

A. The 1976 experiment 

The assessments made in spring 1977 showed that the 
treatments had no effects. The branches did not flower. 
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B. The 1977 experiment 
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Male flowering 
The triple spraying with GA, at 4 day intervals towards 

the end of May had a clear effect, significantly (Table 2) 
increasing the percentage of grafts with male flowers from 
29,4O/0 to 64,5O/0 (Fig. 1). There was also a significant inter- 
action between GA, and CCC (Table 2), the effects of which 
were of synergistic nature (Fig. 2). Clonal differences were 
significant. 

The number of male flowms on the treated grafts, in 
spite of the censiderable variability of this character 
(Table I), was also significantly influenced by the growth 
regulators used (Table 2). Jointly GA, and TCC substantially 
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