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The effect of polyethylene covers on the flowering of Norway spruce
(Picea abies (L.) Karst.) grafts*

INTRODUCTION

Most of the studies conducted so far on the effect of climatic factors
on flowering in Norway spruce concern the initiation of female flowers
and the cone production and a significant role in these processes is
ascribed to temperature (Tiren, 1935, Eklund, 1957; Uskov, 1962;
Braondbo, 1970; Chatupka, 1975). The artificial modification of
environmental conditions by the provision of polyethylene covers onto
spruce grafts has resulted in the intensification of production of both
female (Remrdd, 1972) and male flowers (Brgndbo, 1969, 1970;
Remrdod, 1972). As a result of using such covers a great increase in
temperature relative to the surroundings is attained, of the order of 15 -
-16°C (Brgndbo, 1969, 1970).

MATERIALS AND METHODS

In 1975 on a Norway spruce seed orchard growing in Kornik 20 clo-
nes of the species were selected for the investigation. From each clone
12 grafts were used for the study, 6 of which were given polyethylene
covers, 3 for the period from June the 3rd to July the 5th and 3 for the
same period plus another two weeks till July the 17th, while the remai-
ning 6 grafts were left as controls. The design was randomized.
The covers were placed over the top part of the graft, enclosing it in
a polyethylene sleeve, leaving the top and bottom open (Fig. 1). The
polyethylene was constrained around the spruce grafts with clothes pegs.

* This work has been partially supported by grant FG-Po-260 from the US
Department of Agriculture, and funds made available through grant FG-Po0-342
from the Marie Curie-Sklodowska Fund established by the contributions of the
United States and Polish Governments.
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Fot. K. Jakusz

Fig. 1. A Norway spruce graft with a polyethylene cover placed over its upper part

In 1976 flowering was observed on the studied grafts and the results
were subjected to a variance analysis.

RESULTS

The favourable weather conditions of 1975 stimulated a good cone
crop for Norway spruce in 1976 in the vicinity of Kérnik. This was also
manifest on the seed orchard of the Institute of Dendrology, on which
several grafts have produced cones and several dosens have produced
male flowers. This is the first substancial flowering score on that seed
orchard (Fig. 2). The use of the polyethylene covers has had no effect
on the number of female flowers. Of the covered grafts only 2% have had
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female flowers which is about the same as for the rest of the seed or-
chard. The effect of the treatment on male flowering was however very
much more significant (Table 1).

The significant differences between clones were caused primarily by

Fot. W. Chatupka

Fig. 2. The intensity of male flowering on part of the graft that was covered in
polyethylene during induction time

the abundant flowering of clone 01-16 (Table 2) while others had much
less, some even none, irrespective of treatment.

There was a distinct differentiation of the clones related to their origin
which can be seen in Table 2. Clones originating from northeastern Po-
land, represented in the study by Forest District Zwierzyniec have yiel-
ded flowers much more abundantly than clones from southern Poland
(Forest Districts Istebna, Rycerka and Stronie Slaskie).

The treatments have not affected significantly the percentage of flog
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Table !

Variance analyses of male flowering on Norway spruce grafts used in the study. The analysis
of the % of flowering grafts was performed on data after angular transformation

Table 2
The male flowering of Norway spruce clones in the seed orchard

grafts (Table 1). On the other hand significant effects were
observed on the number of male flowers per graft and it was the period
from June the 3rd to July the 5th that proved most effective in stimu-
lating male flowering (Fig. 3). This concerns however primarily the clo-
nes from northeastern Poland, which was manifest by a significant in-
teraction between clones and treatments (Table 1). It appears that for
the clones from southern Poland the longer covering of the grafts (June
3rd — July 17th) with polyethylene proved more effective in stimula-
ting male flowering (Fig. 3).

In order to extend the interpretation of the results obtained in the
interaction between clones and period of covering with polyethylene
the production of flowers on all the remaining grafts on the seed or-
chard was also estimated. Out of 687 grafts male flowers appeared on
59 and femele on 12. The northeastern part of the country is represent
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by clones from Forest Districts Biatowieza, Zwierzyniec and Przer-
wanki. Flowering grafts originate from all these three Forest Districts.
The southern part of the country is represented by Forest Districts
Istebna, Ustron, Rycerka, Witow, Stronie Slaskie and Kopaliny. None of
the grafts from Ustron flowered. Table 3 gives the results of flowering
of grafts from both the spruce regions in Poland.

Fig. 3. The influence of clones origin and periods of treatment on male flowering

Table 3
The flowering of Norway spruce grafts depending on origin

Generally no flowers were observed, irrespective of the treatments
on the part of the seed orchard which for a certain time during the day
is in the shade of adjacent pine stands. This concerns primarily one of
the replicates and it is presumably for this reason that the differences
between replicates are almost significant (Table 1).

DISCUSSION

The results obtained concern only one treatment made in 1975, in
a year during which the climatic conditions have favoured the initiation
of flowers in Norway spruce. (The cone crop in the vicinity of Koérnik
can be judged as medium in 1976). In the experiment it was shown that
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the placing of a polyethylene cover over the graft tops will not increase
the number of grafts that will flower — this appears to be determined
by various factors of graft development, shade, clone etc. On the other
hand the treatment has increased the number of male flowers per
graft.

The obtained effect was presumably caused by a high temperature
under the polyethylene and an appropriate time during which the treat-
ment was applied. This is similar to the results obtained by Brandbo
(1969, 1970). A lack of effect of the treatment on the production of
female flowers, which was also observed in the studies of Brandbo
(1969, 1970) can be explained by the earlier development of male flo-
wers on grafts. This phenomenon was observed in Picea glauca (Moench)
Voss in Canada (Fraser, 1962) and may possibly be also applicable to
Norway spruce. Thus we can assume that male flowers have developed
at the end of June or in July, while female flowers may have been ini-
tiated around mid July when the grafts were no longer under the in-
fluence of the polyethylene covers.

Another factor in the study was the origin of the clones. The figures
shown in Table 3 indicate that the clones from northeastern Poland flo-
wered much more intensely. These were transferred southward when
brought to Kornik, while the clones from southern Poland were moved
north. The obtained interaction between clones and treatments (Fig. 3)
may also indicate that male flowers were initiated later in the clones
from southern Poland.

Differences in the flowering of clones related to origin were also
observed by Remrdod (1972). He believes that seed orchards of clones
from northern Sweden should be established in central or southern
Sweden, where intensification of flowering may be expected. The re-
sults obtained in our study lead to the same conclusions in the conditions
of Poland.

Correlations of flowering with insolation (Chatupka, 1975) con-
cerned initiation of female flowers. The appearance in 1976 of both
male and female flowers in the seed orchard suggests that the sunny
summer of 1975 has favoured the initiation of flowers of both sexes. The
effect of the polyethylene was however primarily a thermal effect and
not a light effect since in the covers it was the temperature that was
dramatically increased, together with humidity while the insolation was
slightly lowered. A sort of greenhouse effect was obtained. Thus we can
suspect that the initiation of male flowers is favoured by a high tempe-
rature and humidity and not by insolation.

The one-time result reported here does not entitle to formulate de-
finite conclusions, it does appear however that covering grafts with
polyethylene during flower induction time may prove to be a practical
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method of stimulating the production of pollen in a seed orchard. In
view of the fact that the shoots may get overheated it would be better
to place the polyethylene on a light wooden construction around the
grafts as Remrdd is using so as to prevent the direct contact of poly-
ethylene with the shoots which led to their occasional injuries.

SUMMARY

The covering of Norway spruce graft tops with polyethylene in June
or June + 2 weeks of July of 1975 has led to an increase in the num-
ber of male 1976 flowers per graf though not in the number of flower-
ing grafts. Clones from northeastern Poland produced male flowers most
intensely when covered for the month of June alone while the clones
from southern Poland were made to flower most abundantly when the
period of covering was extended to July the 17th. The northeastern clo-
nes flowered more intensely than the southern ones suggesting that a
southward (to Kdérnik) transfer of clones favours flowering while a north-
ward one does not. Grafts shaded for parts of day by the adjacent stands
did not flower at all.

Institute of Dendrology
Koérnik nr. Poznan
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WLEADYStAW CHALUPKA, MACIEJ GIERTYCH

Wplyw oston z folii polietylenowej na kwitnienie szczepow Swierka
pospolitego (Picea abies (L.) Karst.)

Streszczenie

Ostanianie wierzchotkéw szczepéw Swierka pospolitego w czerwcu lub w czer-
wcu i na poczatku lipca 1975 r., spowodowato w 1976 r. wzrost liczby kwiatéw me-
skich w przeliczeniu na jeden szczep, nie wptyneto natomiast na liczbe kwitngcych
szczepow. Klony z pétnocnowschodniej Polski kwitty obficiej gdy byty ostaniane
w czerwcu. Do kwitnienia klonéw z potudnia Polski korzystniejsze byto natomiast
przedtuzenie ostaniania do potowy lipca. Klony pdétnocno-wschodnie kwitly inten-
sywniej niz klony potudniowe, co sugeruje, ze przesuniecie klonéw na potudnie (do
Kérnika) sprzyja kwitnieniu. Efektu tego nie obserwuje sie natomiast przy przesu-

nieciu klonéw z potudnia na pétnoc. Szczepy przebywajace przez czes$¢ dnia w cieniu
sgsiedniego drzewostanu nie kwitty.

BNALUCNIAB XANYTKA, MALEEV TEPTbIX

BavsHue npukpbiTWA K3 NONUITMUNEHOBOA (POMbIM Ha LBETEHWE NPUBOEB
Picea abies (L.) Karst.

Pe3trome

MpUKpPbITUE BEPXYLLEK NPUBOEB €/ OBbIKHOBEHHOW B WIOHE WAW B WIOHE W Havane uions
1975 roga npuseno B 1976 rogy K YBENMYEHWIO 4MCNa MY>XKCKMX LBETKOB B MepecyeTe Ha
OAVH MpVBOA, W B TO >Ke BPEMS He MOB/MANO Ha YWCMO 3auBeTaloLmX NpuBoeB. KOHbI
13 CeBepO-BOCTOYHONM [lonbluy 3auBeTany 06WNbHee, ecnv WX MPUKPbIBAIM B WioHe. [ns
3auBeTaHMs K/IOHOB C tora CTpaHbl 60fiee 61aronpuATHbIM  OblI0  MPOAIEHWE MPUKPLITUA
[0 nonosuHbl uona. CeBepo-BOCTOYHbLIE K/MOHbI LBEMN WHTEHCWMBHEE, YEM KJ/IOHbI HOXKHbIE,
Ha OCHOBaHUW Yero MOXHO MPEAMoNOXKNUTb, YTO MepeMeLLieHne K/IOHOB Ha tor (B KypHYK)
Croco6CTBYET 3alBeTaHWIo. 3TOT athheKT He HabN4aeTca Npu MepeHoce UX C tora Ha Ccesep.
-MpuBoW, HaxoAMBLUMECA YaCTb HA B TeHW COCEAHEro ApeBOCTOf, He LiBenw.



