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Seed production characters and germination
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Production of reed canary grass (Phalaris arundinacea L.) seed in Finland may be of interest in the
near future. Seed production characters of cultivars Palaton and Venture were studied between 1995
and 1998 at Jokioinen. Effects of harvest time on seed yield, thousand seed weight and seed germina-
tion were evaluated for ‘Palaton’. Seed yield varied from 2 to 432 kg ha!, being only 100 kg ha'! on
average. In the years of highest seed yields the optimum harvest time was 15 days after complete
anthesis. At that time high seed yield was associated with a low proportion of shattered seeds and
high thousand seed weight and good seed germination. In an additional experiment, the effect of
storage temperature and storage time on seed germination were investigated for ‘Venture’. Storage
temperature had no significant influence on final germination, but warmer storage significantly speeded
up germination rate as recorded after 7 days of germination. After 7 days the percentage of germinated
seeds was also significantly higher for seeds stored for >10 months than with seeds stored for <10
months. The results indicate that seed production of reed canary grass is possible in Finland, but
additional information for optimizing seed production techniques and conditions is needed.

Key words: germination, harvesting, northern growing conditions, Phalaris arundinacea L., seed
shattering

Introduction

Reed canary grass is a perennial, cross-pollinat-
ing allotetraploid (n=14) species (Ambastha
1956), which is distributed widely across the
temperate regions of Europe, Asia and North

America. Because of its adaptability to wide
range of habitats and high yielding potential, it
is used as a feed for livestock in North-Ameri-
ca, Russia and also to a minor extent in Norway
and in Sweden (@strem and Marum 1989, Lind-
vall 1994). In Finland, reed canary grass is a
native species, that was bred for forage in the
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1970s, but was abandoned mainly because of its
relatively low palatability and high concentra-
tion of various alkaloids (Ravantti 1980). North-
American plant breeders have, however, devel-
oped forage varieties with low alkaloid concen-
trations (Sheaffer et al. 1990). Therefore, reed
canary grass is a potential alternative forage crop
for Finland. More recently the species has be-
come an interesting crop for producing raw ma-
terial for paper and solid fuel. Stands of reed
canary grass are high, dense and they produce
biomass of some 6 to 8 t dry matter per hectare
depending on soil type and fertilizer use (Pahkala
1997). The species has been shown to be the most
promising source of short fibre of the field crops
studied in Sweden and Finland during the 1990s
(Lindvall 1994, Pahkala 1997). Currently reed
canary grass is a new crop in Finland covering
some 500 ha. Large-scale cultivation, however,
requires domestic seed production.

Seed production of perennial grass species
is often problematic under Nordic conditions.
Grass species usually have a dual induction re-
quirement for flowering (primary and second-
ary induction), needing a particular day length
and temperature during the previous autumn. The
required induction conditions vary among grass
species. According to previous studies (Heide
1994a, b), reed canary grass is a short-long-day
plant which has a dual photoperiodic induction
requirement for flowering: low temperature (3—
12°C) and/or short days (under 12 hours) for pri-
mary induction, and moderately high tempera-
ture and/or long days for secondary induction.
In the autumn little primary induction takes place
under long days and low temperature conditions
in this species, which is probably the main rea-
son for low seed yields reported in Norway
(Dstrem 1988). Autumn application of gibberel-
lin biosynthesis inhibitor CCC (2-chloroethyl-
trimethylammonium chloride) in seed production
has enhanced primary induction and increased
seed yield in Norway (Jonassen 1994, Aamlid et
al. 1995).

Seed production of reed canary grass also
faces other difficulties that have delayed the
adoption of this new crop owing to lack of avail-
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able seed. As for many grass species, seed rip-
ening is not uniform. The panicle matures une-
venly and seeds shatter soon after maturity (Bal-
ternsperger and Kalton 1959). Therefore, seed
yield is often low with irregular germination.
Low seed yielding capacity is often correlated
with vigourous vegetative growth. Reed canary
grass produces substantial biomass under long
day conditions and commercial forage varieties
tend to produce a dense stand of weak tillers with
low flowering capacity. Reed canary grass also
produces an expansive underground rhizome and
root system.

The objective of the present study was to
evaluate the seed production characters of the
common North American commercial forage
cultivars, Palaton and Venture under Finnish cli-
matic conditions.

Material and methods

The present investigation comprised two exper-
iments, one on seed production and another on
storage, which were carried out at the Agricul-
tural Research Centre of Finland (MTT) in Jokioi-
nen in southern Finland (latitude 60°49’N) be-
tween 1995 and 1998. The reed canary grass
cultivars used in these experiments were Pala-
ton and Venture. Seed of ‘Palaton’ was obtained
from Seed Link Inc. (Canada) by the Finnish seed
company S.G. Nieminen and seed of ‘Venture’
from Peterson Seed Company, Minnesota, USA.
Seed of Venture was bulked in the field in Jokioi-
nen in 1995 before use in the storage exper-
iment.

Seed production experiment

‘Palaton’ was established on an organic soil on
28 June 1994. Experiments were superimposed
on it in 1995 (experiment 1) and 1996 (experi-
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ment 2). The seed production experiment was
conducted during 1995-1998. The experimental
design was, in both cases, a completely rand-
omized block with four replicates, treatments
being different harvest times. Gross plot size was
2 m X 10 m (20 m?) and net plot size for harvest
1.5 m x 10 m (15 m?). Nitrogen fertilizer was
applied at 30 kg N ha'! (trade name Typpirikas-
Y; N:P:K at 20:4:8) in the year of establishment
and 40 kg N ha!annually in the following years.
In the year of establishment a basal application
of fertilizer was given at sowing with a Simulta
sower (Junkkari, Finland) and in the following
years with a pneumatic applicator (Tume P12,
Finland) after spring harvest. Seed rate used to
establish the field was 1100 viable seeds per m?,
which corresponds 11.8 kg seeds per hectare, a
thousand seed weight of 0.9 g and germination
of 85%. Seeds were drilled to a depth of 1-2 cm
with the Simulta sower and rows were spaced at
12.5 cm. The field was rolled after sowing. Broad
leaved weeds were controlled with Hormoprop
on 27 July. In the following years no herbicides
were used. Seed was harvested every year be-
tween July and September depending on timing
of complete anthesis. Above ground biomass was
removed each spring before the onset of the new
growing season.

Seed was harvested from experiment 1 in
1995, 1996, 1997 and 1998 and from experiment
2 in 1996, 1997 and 1998. Thus, in each year
seed yield was harvested at different ages of ley.
Seed production experiments ended in 1998,
when the stand was four years old. Seed was
combine harvested with a Wintersteiger experi-
mental combine harvester (Wintersteiger, Aus-
tria) set for a stubble height of ca. 40 cm. In ex-
periment 1, the harvest was done at five days
intervals from 10 to 25 days after complete an-
thesis and in experiment 2 from 15 to 35 days
after complete anthesis. Complete anthesis was
determined visually from an experimental plot
when 70-80% of the panicles were pollinated.
Seed was dried in a warm-air dryer at +30°C
(Koja Ltd., Finland), polished and sifted through
a 2.5 mm sieve. Subsequently seeds were stored
in paper bags in plastic containers below 10°C
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for 2 to 5 months before testing the germination.
Thousand seed weight (g) was determined
prior to the germination test from two replicate
samples for each harvest time. One hundred
seeds were placed in a plastic germination pot
(¢ 15 cm) on a moist filter paper (Tervakoski,
tesorb 0%, 130g m) and transferred to the green-
house. A special germination method was used
whereby water was conducted from a water con-
tainer into the pot by wool, thus keeping the fil-
ter paper moist throughout the germination pe-
riod. The temperature in the greenhouse was
adjusted to 20/15°C (day/night). Greenhouse
lights were on from 800 to 2200 and photon flux
density was from 290 umol (cloudy day) to 1010
pmol (sunny day). Air humidity in the green-
house ranged between 50 and 70%. Seeds were
defined as germinated, when the radicle was at
least 2 mm long. Germinated seeds were count-
ed and removed at seven day intervals and meas-
urements were completed after four weeks.

Storage experiment

The stand of ‘Venture’ was established on an
organic soil on 28 June 1993. Seeding rate was
1000 viable seeds m?2, corresponding to 10.1
kg seeds per hectare with a thousand seed
weight of 0.91 g and germination of 90%. Seeds
were drilled to a depth of 1-2 cm with the Si-
multa sower (Junkkari, Finland) and rows were
spaced at 12.5 cm. Nitrogen fertilizer was ap-
plied at 40 kg N ha'!' and no herbicides or fun-
gicides were used. Seed was harvested with an
ordinary threshing machine (Sampo 600,
Rosenlew, Finland) on 31 July 1995, about 25
days after complete anthesis. After harvest
seeds were dried in a warm-air dryer (+30°C)
and stored in a fabric sack below 10°C. Germi-
nation tests were started one month after har-
vest. Seeds were transferred to glass pots, which
were closed with a parafilm membrane and
aluminium foil. One seed lot was stored at room
temperature (+ 20 £ 2°C) and another in cooler
conditions (+ 6 £ 2°C). Seeds were germinated
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using the same method described previously.
The effect of storage at room temperature and
at a cooler temperature was tested 19 times at
one months intervals (i.e. until March 1997).
Data from one testing time (14) were omitted
following a mistake in the procedures. The
amount of germinated seed was counted seven
times at seven days intervals, i.e. 7, 14, 21, 28,
35, 42 and 49 days from the beginning of the
germination test. Impact of storage temperature
and storage time were studied during a 35 day
germination test.

Statistical methods

The data from the seed production experiment
were analysed separately for each year using the
PROC MIXED (Littell et al. 1996). Seed yield,
thousand seed weight and germination data were
analysed using analysis of variance for a rand-
omized complete block design. Effect of harvest
time on seed yield, thousand seed weight and
germination were examined for each harvest time
using the ESTIMATE statement of the PROC
MIXED. The normality of the data was exam-
ined by using univariate procedures, normal
probability plots and scatter diagrams for resid-
ual variance.

The data from the storage experiment were
analysed using PROC MIXED (Littell et al.
1996). Effects of storage time and storage tem-
perature on the number of germinated seeds were
analysed using analysis of variance for a rand-
omized complete block design. Differences in
germination associated with storage times and
storage temperatures were examined using the
ESTIMATE statement of the PROC MIXED. The
normality of the data for the traits was studied
using univariate procedures, normal probability
plots and scatter diagrams for residual variance.
Tukey’s honestly significant difference (HSD)
test (P < 0.05) was also used for the pairwise
comparison of means for data from germination
at different storage temperatures after 7 to 49
days of the germination test.

241

Results and discussion

Seed production experiment

Both seed production experiments were estab-
lished in 1994, but seed from experiment 2 was
not harvested until 1996. In experiment 1, the
first seed was harvested one year after establish-
ment and seed yield was very low, 50-100 kg
ha'. In 1996, two years after establishment, seed
yield, germination and thousand seed weight
were the highest recorded (Tables 1 and 2). Seed
yield was higher in experiment 2 (215-367 kg
ha'!) than in experiment 1 (157-240 kg ha'),
from which seed had already been harvested a
second time. Seed harvest in the first year after
establishment seems to have affected negative-
ly the seed yield the following year. Irrespec-
tive of the previous harvests, there was a dra-
matic decline in seed yield in both experiments
in 1997 and 1998. Seed yield collapsed from its
highest (200-300 kg ha!) recorded in a two-year
old plant stand to only a few kilograms (4-30
kg ha'). In concert with a decrease in seed yield,
thousand seed weight and germination percent-
age also decreased drastically (Tables 1 and 2).

Large variations in seed production charac-
ters of reed canary grass were recorded. Seed
yield varied from 2 to 432 kg ha’!, germination
from 12 to 98% and thousand seed weight from
0.38 to 1.06 g depending on year and harvest
time. During the period 1995-1998 seed yield
of reed canary grass averaged 100 kg ha’'. In
1995 and 1996 average seed yields were highest
(86-304 kg ha'), but they were relatively low
when compared with seed yields harvested from
other small-grain forage grasses in Finland like
timothy (Phleum pratense L.) (450-750 kg ha'!,
thousand seed weight 0.54 g), red fescue (Fes-
tuca rubra L.) (190-350 kg ha!, thousand seed
weight 1.05 g) and meadow grass (Poa praten-
sis L.) (90-420 kg ha', thousand seed weight
0.35 g) (Mustonen et al. 1987).

According to results from Norwegian stud-
ies (@strem 1988), hardly any primary induction
takes place under long days and low tempera-
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ture conditions in these species, which may con-
tribute to the results from this study. In addition
to the possible lack of primary induction in au-
tumn, there may be other reasons for the poor
seed yield. In the work of Hillestad (1994), reed
canary grass was cut in the autumn of the year
of establishment. In the following year there was
a reduction of 7-11% in seed yield. In the ex-
periments of Jonassen (1994) the negative ef-
fect of autumn cutting on seed yield was even
more dramatic. Seed yield of spring-planted reed
canary grass cut in September was half that of
uncut plots (650 kg ha'') when the first seed was
harvested the following July. Thus, in seed pro-
duction, a reed canary grass ley should not be
cut the year of establishment to permit build up
a reserve of carbohydrates in the root system
before growth ceases in the autumn. Heichel et
al. (1980) studied effects of seedling age and cold
treatment on panicle production of reed canary
grass in the glasshouse and growth chamber.
They found that even moderate defoliation be-
fore onset of primary induction reduced the
number of panicles. On contrary, in the sown
experiments of Bromus inermis (Aamlid et
al.1995) cutting on September produced higher
seed yields than earlier cutting. That was proba-
bly because more redundant material, in partic-
ular elongated tillers, was removed on later cut-
ting. In this study, the effect of harvest time on
seed yield of the following year was not clear.
In 1995 and 1997 seed was harvested between
14.7-18.8 and harvest time had no effect to the
seed yield of the next year. Only in 1996 latest
seed harvests were made in the end of August
and in early September, and the seed yield of
the next year was highest in later harvested plots.

Another possible reason for the poor seed
yield of reed canary grass was insect pests. Reed
canary grass was regarded as almost free of pests
until the first observations of leathoppers were
made in variety trials in Jokioinen in 1995. In-
sect samples were collected also from the field
from the seed production experiments and the
number of pests was high especially in 1997 and
1998 (Vasarainen et al. 1999). The most com-
mon group of insects on reed canary grass was
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larvae of leathoppers (Balclutha punctata F.),
feeding on the immature seeds. Larvae of leaf-
hoppers also increased the colonisation of pani-
cles by moulds. Gall midges (genus Mayetiola)
cut stems of reed canary grass, but they were
less harmful than leafthoppers for seed produc-
tion. The effect of pests was not thoroughly stud-
ied in these experiments.

Environmental conditions from flowering to
maturity affect the ability of a crop to retain its
seed (Elgersma et al. 1988). The flowering of
reed canary grass may be depressed by unfavour-
able conditions (low temperature, lack of pre-
cipitation) (Evans and Ely 1941). Although sum-
mer 1998 was rainy and relatively cool in Jokioi-
nen, air temperature and monthly precipitation
did not differ from annual means (Table 3). How-
ever, the total number of full sunshine hours
(May-September) was only 861 in 1998, where-
as in 1995-1997 it was 1211.

Determination of the optimum harvest time
for reed canary grass was difficult. The plant
stand typically matures unevenly, both between
and within panicles. Mature seed also shatters
soon after maturity and hence, seed yield is low
with irregular germination. In this experiment
harvest time affected seed yield, germination
percentage, germination rate and thousand seed
weight. In the years of highest seed yields (1995,
1996) early harvest (10 days after complete an-
thesis) resulted in lower yield, thousand seed
weight and germination percentage than later
harvests. The amount of unripe seeds in pani-
cles was most likely high at early harvest, and
seeds may have been injured when combine har-
vested. Germination rate was also lower when
the seed was harvested 10 days after anthesis,
especially in the first year after establishment in
1995 (Fig. 1). At that time the total amount of
germinated seed was only 39% in 28 days,
whereas in later harvests it was over 74%.

In the years of highest seed yields (1995-
1996) the optimum harvest time for ‘Palaton” was
15 days after complete anthesis i.e., at a temper-
ature sum of approximately 800 dd. At this time
high seed yield (100-369 kg ha'') was associat-
ed with a low proportion of shattered seeds and
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Fig. 1. Germination rate of seeds of reed canary grass cultivar Palaton harvested 10 (#), 15 (H), 20 (A) and 25 (X) days after
complete anthesis from an experiment conducted in Jokioinen, Finland in 1995-1998.

Table 3. Deviations from the long-term (1961-1990) average of monthly air temperature (°C) and monthly
precipitation (mm) at Jokioinen (May to September), Finland, in 1995-1998.

May June July August September

Mean air temperature (°C)

1961-1990 9.4 14.3 15.8 14.2 9.4
1995 -0.7 +2.4 -0.5 +0.9 +0.9
1996 -0.6 -1.2 -1.9 +2.8 -1.1
1997 -1.7 +1.8 +2.0 +3.6 +0.6
1998 -0.2 -0.6 -0.6 -1.2 +1.1
Precipitation (mm)

1961-1990 35.3 46.6 80.2 83.1 65.1
1995 +52.0 +74.0 -27.0 -18.1 -20.5
1996 +29.3 +.5.7 +55.3 -69.2 -45.0
1997 -19.5 +54.6 +60.9 -394 +13.1
1998 +30.1 +52.4 -99 +0.2 -36.0
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Fig. 2. Mean percentage and standard deviation of germinated seeds of reed canary grass cultivar Venture after seven days
of germination test using seed stored at + 20°C and + 6°C in an experiment conducted between 1995 and 1997 using seed

harvested in 1995.

high thousand seed weight (0.93-1.04 g) and
seed germination (74-91%). In 1997 and 1998
seed yield (2.7-42 kg ha!), thousand seed weight
(0.45-0.7 g) and germination (17-87 %) were
low in general and highest seed yields were re-
corded from later harvests. Optimum time for
harvest is a compromise between maximum seed
yield, seed losses following shedding, thousand
seed weight and germination percentage. The
germination of reed canary grass should be at
least 75%, and its purity 96%, to fulfil the re-
quirements for certified seed production (Maata-
loustuottajain Palvelu Oy 1997).

Storage experiment

The effect of storage temperature (+20°C and
+6°C) and storage time (1-19 months) on ger-
mination were tested for ‘Venture’. During the
19 months testing period, and according to the
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results of a 35-day germination test, the germi-
nation percentage varied from 67 to 100%. Mean
germination percent of ‘Venture’ was relatively
high during the testing period being 84% at room
temperature and 86% at a cooler temperature.
Landgraff and Junttila (1979) also found out in
their experiments that germination capacity (80—
95%) of reed canary grass was not altered over
a period of one year at room temperature (20—
30°C). In the present study there was no signif-
icant difference between effects of storage tem-
peratures and no storage temperature X storage
time interaction for total observed germination.
The only time when storage temperature signif-
icantly affected the amount of germinated seeds
was seven days from the beginning of the ger-
mination test (Fig. 2): seeds stored at room tem-
perature had a higher mean germination percent-
age (15%) than seed stored at the lower temper-
ature (8%) (Table 4). Germination percentage
varied from O to 38% when seeds were stored at
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Table 4. The effect of storage temperature (room + 20°C/
cool + 6°C) on the number of germinated seeds of reed
canary grass cv. Venture in the storage experiment conduct-
ed at Jokioinen, Finland in 1995-1997. The amount of ger-
minated seeds was counted seven times at seven days in-
tervals from the beginning of the germination test. Means
with the same letter are not significantly different (Tukey’s
HSD test, P < 0.05, n=36).

Mean number of Std
Days Temperature germinated seeds  deviation
7 room 15.31a 12.67
cool 7.94b 7.49
14 room 61.81a 24.01
cool 56.72a 22.20
21 room 71.11a 19.55
cool 71.39a 19.93
28 room 78.94a 14.08
cool 80.06a 16.60
35 room 84.25a 8.60
cool 85.92a 8.14
42 room 85.75a 7.96
cool 87.03a 7.50
49 room 86.53a 7.55
cool 87.92a 7.19

room temperature and from 0 to 21% in the cool.
The effect of temperature on seed germination
was also tested in the experiments of Vose
(1962). Contrary to our results, cold-treated
seeds (3°C, 14 days) exhibited enhanced germi-
nation for the first 8 days. At the end there was
no significant difference in total germination
between the cold-treated seeds and the control.

Storage temperature x storage time interac-
tion was significant for germination only over
the first 7 days of the germination test. Thus,
the effect of storage time on germination was
calculated separately for both storage tempera-
tures. As a general rule the percentage of germi-
nated seeds was significantly higher with seeds
stored a longer time (10-19 months) than with
seeds stored a shorter time (<10 months) at both
storage temperatures (Fig. 2). The difference in
germination was even higher at room tempera-
ture. In longer storage the amount of germinat-
ed seeds was 26% at room temperature and 13%
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at the cooler temperature. Germination of seeds
stored a shorter time was 5% at room tempera-
ture and 3% in the cool.

After 35 days the difference in germination
attributable to storage times was modest, al-
though significant. The results from storage tests
made in November 1995 (96%), November 1996
(94%) and February 1997 (94%) were signifi-
cantly higher than those recorded in March 1996
(77%) and May 1996 (75%). In this 19-month
germination test seeds of ‘Venture’ retained a
>75% germination. Some fluctuation was record-
ed in total germination percentage during the
testing time: germination percentage was high-
er immediately after harvest and it declined over
the winter and summer being high again in the
subsequent winter (Fig. 3). A similar but more
marked annual periodicity in germination was
reported for a hexaploid hybrid of Phalaris
arundinacea x Phalaris tuberosa by Vose (1962).

Seed dormancy is usually strong in wild Pha-
laris populations, but varieties have normally
lost much of their seed dormancy, probably dur-
ing natural selection over successive generations
of seed multiplication (Berg 1992). According
to Bstrem, (1988) seed dormancy was automat-
ically reduced as a consequence of seed propa-
gation and there were no differences between
bred and non-bred populations. In this study the
effect of seed dormancy was not clear. Although
the total amount of germinated seeds was rela-
tively high following each storage duration, the
germination rate was lower for seeds stored for
a shorter period. After August 1996 (test month
12) 70% of seeds germinated in 14 to 21 days,
whereas previously it took about 28 days to
achieve the same rate.

Summary

In conclusion, the seed production capacity of
‘Palaton’ remained moderate only two years af-
ter establishment, and seed yield was highest
when harvest was delayed until after the first year
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Germination (%)

Storage time

Fig. 3. Mean percentage and standard deviation of germinated seeds of reed canary grass cultivar Venture after 35 days of a
germination test using seed stored at + 20°C and + 6°C in an experiment conducted between 1995 and 1997 using seed

harvested in 1995.

of establishment. Variation in seed production
characters was high among different years and
seed yield decreased from hundreds of kilograms
to only a few dozen kilograms. In the years of
highest seed yields (1995-1996) the optimum
harvest time for ‘Palaton’ was 15 days after com-
plete anthesis. At this time high seed yield was
associated with a low proportion of shattered
seeds and high thousand seed weight and seed
germination. Germination ability of ‘Venture’
remained relatively high during the 19 month
testing period and storage temperature had an
effect only on early germination rate. The max-
imum number of germinated seeds was achieved
in 35 days.

All seed of reed canary grass is imported into
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Finland from the USA, which will also be the
case in the future for both non-forage and for-
age production, until domestic cultivars are re-
leased and problems related to their seed pro-
duction are understood better. Our study indi-
cate that seed production of reed canary grass is
possible in Finland, but additional information
for optimizing seed production techniques and
conditions is needed.
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SELOSTUS

Ruokohelven siementuotanto-ominaisuudet ja itavyys Suomessa

Mia K. Sahramaa ja Leena Hommo
Maatalouden tutkimuskeskus ja Maa- ja metsdtalousministerio

Ruokohelpi (Phalaris arundinacea L.) on osoittau-
tunut potentiaaliseksi uudeksi viljelykasviksi kuidun,
energian ja rehuntuotannossa. Suomessa ei ole koti-
maisia ruokohelpilajikkeita, mutta siementuotanto ul-
komaisista rehulajikkeista saattaa tulla ajankohtaisek-
si ruokohelven viljelyn yleistyessd. Amerikkalaisten
Palaton ja Venture -rehulajikkeiden siementuotanto-
ominaisuuksia tutkittiin Maatalouden tutkimuskes-
kuksessa Jokioisilla kahdessa kokeessa vuosina
1995-1998.

Siementuotantokokeessa tutkittiin korjuuajankoh-
dan vaikutusta Palaton-lajikkeen siemensatoon, tu-
hannen siemenen painoon ja itivyyteen. Palatonin
keskiméérdinen siemensato oli ainoastaan 100 kg ha!
ja siementuotanto-ominaisuudet vaihtelivat paljon.
Siemensato vaihteli vililld 2-432 kg ha’!, tuhannen
siemenen paino 0,38-1,06 ja itdvyys 12-98 % vuo-
den ja korjuuajan mukaan. Ensimmdisen ja toisen
vuoden kasvustot tuottivat parhaan siemensadon
(100-369 kg ha'), ja tuolloin myds tuhannen sieme-
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nen paino ja itdvyys olivat korkeat. Parhaina satovuo-
sina Palatonin optimaalinen korjuuajankohta oli 15
pdivdd kukinnan pédttymisestd. Kolmannen ja neljdn-
nen vuoden kasvustoissa siemensato putosi muuta-
maan kymmeneen kiloon.

Varastointikokeessa selvitettiin varastointilimpo-
tilan (+ 20°C ja + 6°C) ja ajan (1-19 kk) vaikutusta
Venture-lajikkeen siementen itdvyyteen. Itineiden
siementen maird laskettiin 7 pdivin vilein ja 35 péi-
vin kuluessa itdneiden siementen médrdn katsottiin
olevan maksimaalinen. Varastointilampdétila ja -aika
vaikuttivat itineiden siementen méérddn ainoastaan
7 pdividd itdmistestin aloittamisesta. Limpimédssd
varastoitujen siementen itdvyys oli korkeampi kuin
viiledssd varastoitujen, ja yli 10 kuukautta varastoi-
tujen siementen itdvyys oli korkeampi kuin alle 10
kuukautta varastoitujen. Tutkimuksen perusteella ruo-
kohelven siementuotanto on Suomessa mahdollista,
mutta siementuotannon tekniikasta tarvitaan lisdd tie-
toa.
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