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ROOTING OF SCOTS PINE NEEDLE FASCICLES WITH
DIFFERENT GROWTH SUBSTANCES AND MEDIA
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Saapunut toimitukselle 1976-11-16

Needle fascicles of Scots pine (Pinus sylvestris L. ) were rooted in a standard Jacobsen’s ger-
mination apparatus. The apparatus was found to be suitable for rooting at least on a laboratory
scale. The best rooting substrate was living Sphagnum, which remained sufficiently moist in
the germination containers throughout the experiments. In a comparison of various growth
substance treatments, the best result was obtained with a combination of IAA (100 mg/l) and
thiamine (5 mg/l). The rooting percentage using these growth substances with Sphagnum as the
rooting medium was in the first experiment 30 and in the second 48.

INTRODUCTION

Rooting and shoot development of needle pine (Pinus sylvesiris L.). However, both

fascicles in the genus Pinus have been
investigated in numerous experiments (Ru-
DOLF and NIENSTAEDT 1964, KuUMMEROW
1966, LiBBy and ConNcLE 1966, DINGLE
1969). In these studies, the influence of
various rooting media and growth substances
as well as the effects of day length, tempe-
rature, and the physiological stage or the
age of the tree have been widely observed.
The information revealed by these studies
has made it possible to formulate suitable
media and growth substances, although the
precise technique for rooting needle fasciciles
of pines has not yet been worked out.

It has been found to be rather difficult
to induce root formation in shoots of Scots

needle fascicles (YLI-VAKKURI 1973, WHITE-
HILL and ScHWABE 1975) and long shoots
(PErssoN and Bane 1959, Borwink and
BroekHUIZEN 1974) have been successfully
rooted with the aid of a suitable growth
substance in a well aerated and moist me-
dium. Nonetheless, as rooting success in
experiments carried out in different years
has varied considerably, further studies on
Scots pine are needed.

The aim of this study was to test the
suitability of a standard Jacobsen’s germina-
tion apparatus for rooting needle fascicles
of Scots pine when various rooting media
and growth substances are used. The studies
have been preceded by numerous preliminary
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experiments carried out at the Department
of Silviculture, University of Helsinki, since
1969. The results of these studies have also

been presented in a voluntary paper at the
XVI IUFRO World Congress in Oslo 1976
(Yri-VAkkUurl and PELKONEN 1976).

MATERIALS AND METHODS

The material in experiment A consisted
of two-year old pine seedlings, previously
grown in a nursery and lifted at the begin-
ing of November, 1972. They were stored
at a temperature of 4° C until the 15th of
December and transplanted into fertilized
peat in a greenhouse. The temperature in
the greenhouse was maintained at about
20° C. The seedlings were illuminated con-
tinuously during the growing period in the
greenhouse, and the needle fascicles were
taken on March 1st, 1973, from the top
shoots formed during the winter.

The seedlings used in experiment B were
taken from the nursery at the beginning of
November, 1973. The needle fascicles to be
rooted were collected immediately after the
seedlings were brought into the laboratory.

In both experiments, the needle fascicles
were rooted in a standard Jacobsen’s germina-
tion apparatus. In experiment A the appara-
tus was kept in a greenhouse and in experi-
ment B at room temperature in the labora-
tory. In the greenhouse, the temperature
of the apparatus was maintained at 25° C.
Since no cooling was used, the temperature
on sunny days rose to as high as 30°C.
In the latter experiment, the needles were
illuminated continuously, and as no tem-
perature control was used, the temperature
varied between 22 and 25°C.

The rooting media used in the germination
containers in experiment A were living
Sphagnum, damp cotton wool, and cellulose.
These substrates were chosen on the basis
of preliminary experiments in which peat,
sand, vermiculite, and various water cultures
had been used. On the basis of the results

obtained in experiment A, only living Sphag-
num was used in experiment B.

The needle fascicles were treated by keeping
the base of the needles in petri dishes con-
taining different growth substances for six
hours in experiment A and for eight hours
in experiment B. The following treatments
were used:

Experiment A

TAA oo sessmsoms owsatis swases s anyans o 100 mg/1 H,O
IBA s 50 » »
NAA L iiiiiiireneccnrencorencesensaoses 100 » »

TAA 100 mg/l + thiamine 5 mg/l
Distilled water as control

Experiment B

AR 430 sebvie b ssiuis ms avasmwsds e oo 5% 100 mg/1
IAA 100 mg/l + thiamine 5 mg/l

THIATINE & o b e smuonswsdons sue sovagvand 5 mg/l
KiBEtin ..votmeensiononmsisnnrvont sosassane 5 mg/l

Seed extract 2 g Pine seed 25 ml H,0
Distilled water as control

The treatments were varied randomly be~
tween different germination containers, and
the needle fascicles from different seedlings
were carefully mixed in both experiments.
In experiment A, a total of 300 needle
fascicles was used, five in each germination
container. For every combination of sub-
strate and growth substances, there were
thus 20 needle fascicles in four germination
containers. In experiment B, 150 needle
fascicles were used so that for every treat-
ment there were 25 needle fascicles in five
containers.

RESULTS AND DISCUSSION

The rooting of needle fascicles was checked
two months after the start of experiment A.
The best result i.e. 30 per cent rooting was
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given by a combination of IAA and thiamine

with a Sphagnum substrate. In the case of
the other treatment used, the rooting activity

Table 1. The rooting of needle fascicles of Scots pine grown in germination containers with different

media and treated with various growth substances.

Experiment A.

Number of Rooted Growth substances
Growth Growth
. needle number  per cent treatment
substance medium s
fascicles number per cent
Sphagnum 20 0 0
TAA Cotton wool 20 0 0 0 0
Cellulose 20 0 0
Sphagnum 20 6 30
IAA + thiamine Cotton wool 20 0 0 8 13.3
Cellulose 20 2 0
Sphagnum 20 0 0
IBA Cotton wool 20 0 0 1 1:7
Cellulose 20 1 5
Sphagnum 20 1 5
NAA Cotton wool 20 0 0 1 1.7
Cellulose 20 0 0
Sphagnum 20 0 0
Control Cotton wool 20 1 5 1 1.7
Cellulose 20 0 0
Total 300 11 3.7

did not differ from the control. The longest
root was 7 cm and the shortest one 0.5 cm
long. The average rooting percentage for all
the treatments was 3.7. No roots were

formed when IAA alone was used. The

results of experiment A are shown in greater
detail in Table 1.

Experiment B was examined five times
and the rooted needle fascicles were then

Table 2. The rooting of needle fascicles of Scots pine in Sphagnum at different times and with various

growth substances. Experiment B.

Number of
Treatment needle

Number rooted on the Sum Per
date of survey cent
fascicles 2—1 2—-152—-6 3-—254-10

IAA 4 thiamine .......... 25 6
TAA oo com nme somy st sws siom bwms s 25 4
Thiamine .......coovvvnvennn. 25 —
Kinetin .o sesimvsonisnsoiig 25 —
Seed. extract . icovveiinienies 25 -
CORLTOL 15 o5 vs5 5555 se vidinivd 25 1
TOAD o oo vivs sawoiiosmmomnssiivn 150

1 3 1 12 48
2 - 1 7 28
— 1 1 2 8
- 1 1 4
o, - 2 8
24 16
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Table 3. The average length of the roots at different times and with various treatments. Experiment B.

Treatment

The average length of the roots in cm
Date of survey
2—1 2—-15 3—6 3-25 4—-10

4.3 3.0 1.0 3.0 0.5
4.5 — 1,5 — 0.3
— — — 3.0 0.3
~ — — 5.0 —
5.0 — — — 0.5

removed from the germination containers.
The first survey was made three months
after the experiment was started. Also in
this experiment, the best result was obtained
with the combination, TAA and thiamine.
In this case, IAA alone had a better effect
on rooting than the control or any of the
other treatments. When only thiamine was
used, no positive effect was found. The
best treatment gave 48 per cent rooting.
The results from experiment B are shown
in greater detail in Tables 2 and 3.

IAA 4 thiamine IAA Thiamine

Number of green

23 21 22

The results of these experiments show that
the needle fascicles of Scots pine (Pinus
sylvesiris L.) can be rooted and that the
success of rooting can be improved by
providing suitable growth conditions and
treatment with growth substances. The
standard Jacobsen’s germination apparatus
proved to be suitable for rooting needle
fascicles.

The humidity in the germination containers
remained high and constant enough for callus
formation and the development of new roots.
Although the capacity of Jacobsen’s appara-
tus is sufficient only for research purposes, it
could be easily developed for larger scale
rooting.

It has been earlier noted by many authors
that the rooting medium must be well
aerated and moist (cf. MERGEN and BLANCHE
1964). In this study, these properties were
found to be optimal in living Sphagnum.

340

The needle fascicles remained rather green
throughout the experiment. The condition
of the needles was checked on the 10th of
April, when the experiment was terminated.
The number of green needle fascicles for
every treatment is shown in the following
table. There were 25 needle fascicles in each
treatment at the beginning of the experi-
ment.

Kinetin Seed extract Control
needle fascicles
17 18 20

It remained green and living throughout the
experiments and helped to regulate the
amount of water in the germination contai-
ners. The greatest disadvantage was growth
of the Sphagnum which took place to such
an extent that it had begun to shade the
needles by the end of the experiments.
The most effective treatment was the
combination TAA (100 mg/l) and thiamine
(5 mg/l). In addition, IAA alone improved
the rooting in the latter experiment even
though the rooting percentage was only half
of that given by the best treatment. It is
difficult to make a comparison between IAA
and IBA because IBA was not used together
with thiamine. Many authors have already
found, however, that IBA alone is very
effective in promoting the rooting of needle
fascicles of the genus Pinus. The importance
of interaction between different growth
substances has been shown in earlier studies

(Hyu~ and Ho~e 1971, HARE 1973, Luuk-
KANEN 1974, CHENG 1976).

The high rooting percentage given by the
best treatment in these experiments shows
that the rooting activity of needle fascicles
of Scots pine can be strongly improved with

the methods used in these experiments.
Further studies are still needed before the
most suitable technique for the stimulation
of shoot growth of needle fascicles can be
achieved.
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SELOSTE:

ERAIDEN KASVUAINEIDEN JA KASVUALUSTOJEN VAIKUTUS MANNYN
LYHYTVERSOJEN JUURTUMISEEN .

Tutkimus kasittid kaksi koetta, joilla on pyritty
selvittiméaan Jacobsenin iditysaltaan soveltuvuus
mannyn neulaskimppujen juurruttamiseen. Sa-
malla on tutkittu muutamien kasvuaineiden ja
-alustojen vaikutusta juurten muodostumiseen.
Kasittelyt on valittu alustavien kokeiden perus-
teella, joita on tehty useiden vuosien aikana (YLI-
VAKKURD 1973).

Tutkimuksen tulokset osoittivat Jacobsenin ida-
tysaltaan soveltuvan hyvin mannyn lyhytversojen
juurruttamiseen, koska kosteus idatyskupeissa py-
syy jatkuvasti tasaisena ja riittivin korkeana.

Idatysaltaan kapasiteetti riittda sellaisenaan tutki-
mustarkoituksiin, mutta sen toimintaperiaatteen
pohjalta voitaisiin helposti kehittdd laite myos
laajempaan kayttoon.

Parhaaksi kasvualustaksi osoittautui elivi rah-
kasammal, joka pysyi kokeiden ajan idatyskupeissa
riittdvan kosteana ja ilmavana. Eri kasvuaineista
parhaan tuloksen antoivat IAA (indolyletikka-
happo) (100 mg/l) ja tiamiini (5 mg/l) yhdessi kiy-
tettyind. Tatd kasvuaineyhdistelmai ja rahka-
sammalta kdytettdessd juurtumissadannes oli en-
simmaiisessd kokeessa 30 ja jalkimmaisessi 48.
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