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GRASSES SEED STORAGE UNDER GENBANK CONDITIONS

The seed viability of 86 acessions of fodder grasses: awnless brome (Bromopsis inermis
(Leyss.) Holub.), orchardgrass (Dactylis glomerata L.), Timothy grass (Phleum pretense L.),
crested wheat grass (Agropyron cristatum (L.) Gaertn.), clustered wheat grass (Agropyron
desertorum (Fisch. ex Link) Schult. et Scult.f.), annual ryegrass (Lolium multiflorum Lam.),
perennial ryegrass (L. perenne L.), red fescue (Festuca rubra L.), meadow fescue (Festuca
pratensis Huds.), gigantea fescue (Festuca gigantea (L.) Vill.), blue fescue (Festuca
inarmata Schur. (Festuca amethystina (Hack. ex Boiss.) St.-Yves)), tall fescue (Festuca
arundinacea Schreb.), tall oat-grass (Arrhenatherum elatius (L.) P. Beauv. ex J. S. et K. B.
Presl.), slender wheat grass (Roegneria trachycaulon (Link) Nevski), creeping bent grass
(Agrostis alba L.), redtop (Agrostis gigantea Roth.), which were stored under controlled
temperature and moisture content 3 — 6 % was investigated. It has been determined that the
seeds of these species have different longevity at different storage temperatures under the
genebank conditions. Phleum pretense, Phleum pretense, Agropyron cristatum, Lolium
multiflorum Festuca rubra seed viability was without changing after storage at temperature
4°C for 10 years and longer. The best seed longevity of grasses were achieved when the
seeds are kept at —20°C. Accessions features of different grasses species seed storage are
discussed.
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germination

INTRODUCTION

Forage grasses breeding which plays a significant role in the creation of the forage base for
dairy cattle is given great attention [1]. Modern breeding methods are used to yield increase [2, 3].
An important condition for the effective provision of breeding programs by the source material is its
concentration in the National genebank, work collections of breeding institutions and long-term seed
storage in a high viability and genetic authenticity state. As a rule, in the case of fodder crops, the
genepool accessions storage is carried out in seeds form. There are general requirements for the
seeds of fodder grass DSTU 8518: 2015 [4].

Special conditions for seed storage of grasses genetic resources were chosen. The
investigation of the viability of the grasses seeds which stored in an airtight container, first at 15 —
20°C, and than at 7 —8°C was conducted. The seed viability of Agrostis, Phleum, fow bluegrass
(Poa palustris L.), Festuca rubra after 18 years of storage under these conditions was above 60 %,
wheares seed viability of Dactylis glomerata, Festuca pratensis, meadow brome (Bromopsis erecta
(Huds.) Fourr.), Lolium perenne was in the range of 20-50% [5]. There are special
recommendations which are common for seeds storage of plant genetic resources accessions in
genbanks [6]. In reality, in practical grasses breeding seed storage is not always in accordance with
these standards, but researches on optimal seed storage conditions were carried out for seeds with a
view to extending seed longevity.
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The level of Agropyron cristatum seed viability during storage for 20 years under different
conditions was investigated. It was found that an important factor was the temperature. So, when
samples were stored at 21°C, 5°C, 1°C, — 7°C and minus 18°C, the last two temperatures ensured the
seeds germanation at the level of 80 — 90% for 20 — 30 years. Seed drying, even for 6.5 hours at
60°C, also given advantages in the longevity of the investigated seed samples compared to those
stored without additional drying at a moisture content 8 %. Plastic or glass closed containers had
advantages over paper bags [7].

Post-harvest changes of Dactylis glomerata seeds of populations from different origins
were observed. It has been established that faster overcome of post-harvest seed dormancy was
under normal natural storage conditions, in the light, than in cool and dry conditions, for example
15°C, 15 % RH. Dactylis glomerata seed germination was different depending on the origin of the
population. Processes in the Dactylis glomerata seeds after harvesting can be inhibited when the
seeds are found at — 75°C [8].

The research on bagged seed storage of Agropyron cristatum, hair fescue (Festuca
filiformis Pourr.), meadow brome (Bromopsis riparia (Rehm.) Holub.), intermediate wheatgrass
(Elytrigia intermedia (Host) Nevsky), Roegneria trachycaulon was carried on in a typical
depository. It is established that the seed longevity period on the average was: 50 months for
Elytrigia. intermedia, 47 for Festuca filiformis, 37 — Bromopsis riparia, 35 — Agropyron
cristatum, 33 — Roegneria trachycaulon. It should be noted that the E. intermedia and Festuca
filiformis seed protein content was the lowest and accounted for 14.9 % and 13.5 % respectively.

The starch content was the highest and accounted for 36.9 % and 32.1 %, respectively. For
the rest samples, the seed protein content was 17.1, 16.5, 16.9 % respectively; and starch content
30.0, 28.6, 26.1 %. The idea about seed hygroscopicity was discussed under connection between
chemical composition of the seeds (protein, fats, starch content) and different experimental
samples longevity what leads to different activity of biochemical processes during storage [9].

Endophytic flora affects seed longevity during storage. This influence may be negative and
positive [10]. So, there are well-known invesigations of the importance of endophytic flora, such
as Neotyphodium, it longevity in the storage of Festuca and Lolium seeds. These studies confirm
the importance of special storage conditions not only for the seed longevity, but also for its
endophytic flora [11]. It is known that the viability of endophytes for 4 — 8 years seed storage is
reduced to 5 % and below [12].

Viability, after ripening period fluctuations of Festuca filiformis, Elytrigia intermedia,
Bromopsis riparia, Agropyron cristatum, Roegneria trachycaulon depending on the
environmental conditions were noted. The authors cite the data that the seeds of the studied
species did not lose laboratory germinability during storage under uncontrolled conditions since
24 months (Roegneria trachycaulon) to 52 (Festuca filiformis and Elytrigia intermedia) [13].

The investigations results of seeds harvesting terms influence on seed quality and seed
yield of the plants grown from the grasses seeds are known. The harvesting terms of Festuca
filiformi, colonial bent grass (Agrostis capillaris L.), Festuca rubra with aim to improve seed
quality through the study of the peculiarities of seed formation have been investigated. It was
found that the highest yields of these crops at seed moisture content 30 and 35 % were harvested.
At moisture content more than 35 % an unthreshed seed rate and at moisture content less than
30 % seed abscission was observed, which a reason was of yield decrease. Laboratory germination
and seed growth power depended on harvest time and moisture content of seeds, in particular, they
decreased by 1-10% when the seeds were harvested at optimum terms under for moisture
content above 40 % and below 20 % [14].

The goal of this work was to determine the optimal conditions for grasses seed storage
under controlled conditions at different temperatures and low seed moisture content, to monitor
the dependence availability of seed longevity from the reproduction site of seeds.
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MATERIALS, METHODS AND CONDITIONS

The material for research were seeds of 86 accessions of fodder grasses from the National
Plant Genetic Accessions Depository of Ukraine: 23 Bromopsis inermis accessions; 13 Dactylis
glomerat accessions; 10 Phleum pretense and Agropyron cristatum accessions; six — Lolium
multiflorum; five — Lolium perenne; three — Festuca rubra, Festuca pratensis, Roegneria
trachycaulon; two — Agrostis alba, Agrostis gigantean; one — Festuca gigantea, Festuca
amethystina, Festuca arundinacea, Agropyron desertorum.

The seeds were grown in the institutions of the System of Plant Genetic Resources of
Ukraine: Carpathian region Institute of Agriculture of NAAS (CRIA), Precarpathians; Institute of
feed and agriculture of Podillia of NAAS (IFAP), right-bank forest-steppe of Ukraine; Institute of
Agriculture of NAAS (1A), northern right-bank forest-steppe of Ukraine; Ustymivka Experimental
Station of Plant Production of Plant Production Institute nd. a. V. Ya. Yuriev of NAAS (UESPP),
Poltava State Agricultural Experimental Station n.a. N. I. Vavilov of Institute of Pig Production
and Agro-Industrial Production of NAAS (PSAES) forest-steppe of Ukraine; Institute of Irrigated
Agriculture of NAAS (I1A), steppe of Ukraine.

Climatic conditions were characterized by hydrothermal coefficient (HTC) [15]. HTC
indexes for CRIA, IFAP, IA, PSAES, IIA are presented on Fig.1, for UESPP — on Fig.2. The
average index HTC during summer months was mainly due to excessive humidity (HTC =1.6 — 2)
for CRIA, for IA — HTC was about 1 during the investigation year (normal conditions), for IFAP
either arid (HTC =0.6 — 1) or excessive humidity (HTC =1.6 — 2), for PSAES — mostly (HTC =
0.6 — 1). For UESPP- varied from 0.7 to 1.6.
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Fig.1. HTC for June, July, August, an average for summer months in diferent sites of seed
growing.

1995 — 2004 seeds reproduction were investigated. Accessions came from Ukraine (53),
Russia (11), Canada (9), Belarus (2) and one sample from Norway, Lithuania, Poland, USA,
Tajikistan, Hungary, Czech Republic. Among the investigated accessionces, 22 belonged to wild
species, 21 to commercial varieties, 4 to breeding forms, and 4 to local forms.

Before laying, the seeds were initially dried by airflow at a temperature not higher than
25°C and a relative humidity of 25 % using a Munters drying agent (Sweden) to a moisture
content of 3.4 — 6.0 %. After that, the seeds were placed in a sealed container.

Seed samples were stored in three blocks of storage: in a block with unregulated
temperature (ut), a block with a temperature of 4°C, a block with a temperature of —20°C. The vast
majority of acessions were stored at 4°C. Storage of the accessions was started in 1996 and
continues to this day. The average temperature in the storage block with unregulated temperature
was 9°C at oscillation in the range from —18°C to —25°C. Most of the samples laid in the
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uncontrolled temperature storage block after at first. After NCPGRU was equiped by the block
with negative temperature unit seed were transferred to this block.
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Fig.2. UESPP HTC for June, July, August, an average for summer months.

In order to determine the seed germination before and control during storage appropriate
methods were used that seed laing between filter paper sheets at a variable temperature 20 — 30°C
with illumination [16, 17]. Periodic viability monitoring was conducted on average every 5 years.
The results were processed using methods of variation statistics [18]. The criterion of the sample
particles was used to compare two samples.

RESULTS AND DISCUSSION
The results of the conducted studies indicate a high longevity of Phleum pretense seeds
under controlled conditions (Fig. 3). The seeds were stored at 4°C, except accessions
Vyshhorodska, Arhenta, Sarnetska 35, UJ1100061, which were originally stored in a block with
unregulated temperature, and after 10 years of storage was transferred to a storage block with —
20°C temperature.
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Fig.3. Phleum pretense seed germination after storage with moisture content 4 — 6 %, 2000 —
2016.
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The accession UJ1100061 was stored at —20°C. The results demonstrate the advantage of
Phleum pretense seed storage at a negative temperature although after storage at 4°C seed
germination was also at a high level and almost did not differ significantly from the baseline for
most samples (p<0.05). UJ1100006 germination after 12 years of storage at a temperature of 4°C
was decreased by 12 % (p>0.05), despite the seed moisture content of the storage was 3.8 %.
Perhaps such a significant decrease is due to the conditions of accession reproduction. This
accession reproduced at the UESPP in 2001, and this year has HTC over the summer period
exceeded 1.6. Consequently, the seeds ripening was under high humidity.

Dactylis glomerata seed storage was in block with unregulated temperature for 10 — 20 years
led to a significant germination decrease after 10 years of storage for two accessions (Fig. 4).
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Fig.4. Dactylis glomerata seed germination after storage at unregulated temperature,
moisture content 4 — 6 %, 2000 — 2016.

The 1999 summer months HTC for Horlytsia variety grown in the CRIA was 1.6, indicating the
wet conditions for seed maturation. The HTC heavesting conditions for other accessions, in
particular UJ1900006, grown in 1998 in the UESPP, was less (Fig. 2) and amounted to 1.25 on
average over the summer. The HTC summer months of the IIA for the Khersonska rannia 1
variety in 1995 was 0.44, indicating the arid conditions of the reproduction year (Fig. 1). The
obtained results testify to the negative influence of dry conditions of growing seeds on its
longevity. Dactylis glomerata seeds storage at a temperature of 4°C shown a significant
germinatioin decrease for most accessions: Drohobychanka (ICHKR), Rybiny / WL (UESPP),
Muravka (1A), Oleshka 14 (CRIA), D.Ukraina (IFAP, 2005) by more than 10 % after 4 — 10 years

(Fig. 5).
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Fig.5. Dactylis glomerata seed germination with moisture content 4 — 6 % after storage at

4°C, moisture content 4 — 6 %, 1996 — 2016.
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We believe that this is a consequence of genotype characteristics of the seeds of this crop
in comparison, for example, with Phleum pretense. 2002 accessions: Khersonska rannia 1
(UESPP) which ripened under the condition HTC 0.82, Arctic (IFAP) — under the condition of
HTC 2.07 did not decrease the germination for 4 — 8 years of storage at 4°C. Dactylis glomerata
seed storage indicates a positive effect of these conditions to preserve the seed germination for
most accessions at 20°C (Fig. 6).
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Fig.6. Dactylis glomerata seed germination after storage at —20°C, moisture content 4 — 6 %,
2000 - 2012.

Such accessions as Khersonska rannia 1 (IIA) and D.Ukraina (IFAP) in 2005, there was a
significant germination decrease compared with the initial Only (p>0.05). It should be noted that
the conditions of this year reproduction in both the 1A and the IFAP were arid (Fig. 1). Seed
germination increase results for the rest of the accessions which are stored at — 20°C are
complemented by similar monitoring results under these conditions for other crops and can be
explained by changes in the balance of phytohormones [18-20]. Seeds of the Drohobychanka of
different reproduction years (2007, 2009, 2011) CRIA showed different absolute indices, but a
similar tendency in the dynamics of seed germination after storage under these conditions.

Bromopsis inermis seed storage for 3—9 years in a block with unregulated temperature
induced significant seed germination decrease of C 586, Poltavskyi 5 (p>0.05) (Fig. 7).
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Fig.7. Bromopsis inermis seed germination after storage at unregulated temperature,
moisture content 4 — 6 %, 2000 — 2012.
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It should be noted seed germination of Slavutych 20, VVyshhorodskyi after their transfer to
— 20°C storage block was increased by almost 40 %. UJ2000016 seed germination was increased
by 7 % after 10 years of storage under unregulated conditions, but under the influence of negative
temperatures in the winter. This phenomenon confirms the presence of a positive effect of
negative temperature on Dactylis glomerata seed germination. UJ2000031, Poltavskyi 52
germination after storage in the block with unregulated temperature, remained unchanged. There
was a tendency of seed germination decreasing for Tavryiskyi 1 (I1A, 2003) UJ2000035 (UESPP,
2002), Prychornomorskyi 2 (CRIA, 2004), UJ2000119 (CRIA, 2003) after Dactylis glomerata
seed storage for 4 — 7 years at 4°C (Fig. 8).
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Fig.8. Bromopsis inermis seed germination after storage at 4°C, moisture content 4 — 6 %,
2000 — 2016.

The obtained results indicate that the seed longevity depended on the meteorological
conditions of seed ripening and on the accession genotype. There was a germination increase,
which may be explained by post-harvest maturing for the accession UJ2000031 (IFAP, 2002).
Such germination increase after storage is described for other crops also [19-21]. This is probably
due to changes in the content of seed phytohormones, which are subject to change under the
influence of low positive and negative temperatures. Bromopsis inermis seed storage at —20 C for
10 years didn’t induce significant changes Poltavskyi (UESPP, 2006), C 752 (UESPP, 2006), C
1479-1485 (1A, 2006) (p<0.05) (Fig. 9).
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Fig.9. Bromopsis inermis seed germination after storage at — 20°C, moisture content 4 — 6 %,
2000 — 2016.
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C750 seed germination (UESPP, 2006) decreased significantly after nine years of storage.
Perhaps this is due to unfavorable conditions of seed maturation, since the UESPP HTC in 2006
was 0.5 (Fig. 1), which indicates the arid July. These conditions affected the same way on seeds of
another germplasm accession C 752. The studies have shown the importance for the most
genotypes Bromopsis inermis seeds storage at — 20°C to prolong it longevity.

A similar conclusion can be done on the analysis of Bromopsis riparia seed storage. For 10
years accession storage at 4°C there was a tendency to decrease seed germination of UJ2000044
(IFAP, 2004) by 2 %, or a significant decrease for UJ2000044 (UESPP, 2004) by 14 %. There
were observed germination increase by 8 % — from 91 to 99 % (p>0.05), or no change for
accessions UJ2000122, UJ2000192 (2005, 2005) at — 20°C.

There was no significant seed germination decrease of Agropyron cristatum stored at
negative temperature for nine years in comparison with the initial one — 91 % for UJ1200065
(UESPP, 2006) (Fig. 10). The seed germination of UJ1200011 (UESPP, 1999) when stored under
uncontrolled conditions initially increased by 9 % (p>0.05), and then decreased by 25 % (p>0.05).
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Fig.10. Agropyron cristatum seed germination at unregulated temperature, —20°C, 1999 —
2016.

In the remaining accessions, seed germination gradually decreased during initial storage
under uncontrolled conditions. Even the accessions transfer in 4 — 9 years to the block with the
negative temperature did not stop this process for Slavhorodskyi 51 (UESPP, 2000) (after four
years of storage) and increased the resemblance to 8 % in the local form UJ1200002 (UESPP,
1998 .) Thus, it is important Agropyron cristatum seeds at the negative temperature storage from
the very beginning of long-term storage.

There was no significant germination decrease for the most Agropyron cristatum
accessions stored for 10 years at temperature 4° C (Fig. 11). It was noted germination decrease by
11 % after 10 years of storage for UJ1200060 only (IFAP, 2002), (p>0.05).
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Fig.11. Agropyron cristatum seed germination after storage at 4°C, moisture content 4 — 6 %,
1999 - 2016.
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UJ1200042 (UESPP, 2002) tended to germination increase, and for UJ1200026,
UJ1200056 (UESPP, 2001, 2001, 2004), the increase was by 26 % and 15 % respectively
(p>0,05). Thus, at low positive temperatures, Agropyron cristatum seed germination is remained
at the constant level. For individual accessions the increase is possible, which was observed for
other ones.

Festuca rubra seed storage at unregulated temperature has induced seed germination

decrease for UJ1300001 by 40 % (p>0.05) after five years of storage (Fig. 12).
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Fig.12. Festuca rubra seed germination after storage at 4°C, moisture content 4 — 6 %, 1999 —
2016.

This can be consequence as high level of seed moisture content during the seed growing in
UESPP (Fig. 2), as well as the unfavorable conditions of storage temperature. When stored at low
positive (UJ1300001, UJ1300011) and negative (UJ1300001, UJ1300012) temperatures, the initial
germination above 90 % remained unchanged. Initial seed germination of UJ1300011 76 % has
increased by 22 % after 20 years of storage (p>0.05).

It is observed seed germination increase of Festuca pratensis by 8 % (p> 0.05) after seed
storage for five years at 4°C. Two other accessions of Festuca rubra UJ1300005 and UJ1300007
were stored at unregulated temperature at first. After eight years of seed storage at moisture
content about 5 % their initial germination did not significantly change and was 73 and 88 %
respectively. After seed transferring from unregulated temperature to the negative temperature
chamber, a significant seed germination increase by 18 % (p>0.05) or 6 % (p <0.05) was
observed. Thus, Festuca pratensis seeds under used conditions can be stored for more than 10
years without germination changing. Festuca gigantea and Festuca amethystina initial
germination (88 % and 95 % respectively) hasn’t not changed after storage at 4°C for at least five
and seventeen years respectively. Initial germination 88 % of Festuca arundinacea didn’t changed
after storage for 10 years at — 20°C. There is a decrease of Lolium perenne seed germination after
seed storage for 4 — 10 years at 4°C and under uncontrolled temperature (Fig. 13).

Drohobytskyi 19 (1A, 2001) and Inka (UESPP, 2001) seed germination was reduced by
8 % (p> 0.05) and 2 % (p <0,05) respectively at storage temperature 4°C for four years. After 12
years of storage under such conditions, the germination of expertimental accessions was decreased
by 52% and 23%, respectively. Seed storage at unregulated temperature for four years of LR 95
(1A, 1999), Drohobytskyi 16 (CRIA, 1999) and the wild form UJ1400012 (UESPP, 2000) shown a
tendency of germination decrease for accessions LR 95, UJ1400012 (p<0.05) and for
Drohobytskyi 16 by 21% (p> 0.05). Further there was a seed germination decrease. Seed transfer
to the block with a temperature — 20°C and it storage for six years resulted to germination increase
by 5% for UJ1400012 and LR 95.
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Fig.13. Lolium perenne seed germination after storage at different temperature, moisture
content 4 — 6 %, 1999 — 2016.

After six years of storage at —20°C, a further germination decrease for Drohobytskyi 16 to
46 % was determined. There was either no change or further germination decrease observed for
further storage at a negative temperature. Further studies should be conducted to determine the
optimal storage conditions for this species. We believe that for long-term Lolium perenne seed
storage at the negative temperature should be recommended.

Lolium multiflorum seed storage at 4°C did not affect the seed germination after seven
years of storage in Yaroslav-02 (IFAP, 2002), UJ1400202 (CRIA, 2004) and caused seed
germination byl16 % for the Kyivskyi variety (UESPP, 2002) and a slight decrease in Rosavii
(UESPP, 2004) (Fig. 14).

. mfﬂ
/
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—l—Yaroslav-02, 4°C
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Fig.14. Lolium multiflorum seed germination after storage at 4 C, moisture content 4 — 5 %,
2000 - 2016.

Seed storage at —20°C did not cause changes of Myroslav (11A, 2005) seed germination and
led to seed germination increase of Yaroslav-05 (IFAP, 2002), Andriana 80 (1A, 2005). Thus, the
applied storage regimes can be recommended for Lolium multiflorum long-term storage, especially
at the negative temperature.

Arrhenatherum elatius seed storage at 4°C for eight years caused germination increase
from 73 to 98 % (p>0.05) in Sopron variety. Drongo seed storage (IFAP, 2009 p.) at the negative
temperature for six years caused germination decrease from 59 to 40 % (p>0.05). UJ1500001 seed
storage at unregulated temperature (UESPP, 1999) caused germination decrease from 98 to 68 %
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also (p>0.05). Subsequent sample transfer to a negative temperature chamber resulted to
germination increase by 25 % after four storage years (p>0.05). Owing to Arrhenatherum elatius
seed germination variation at different storage temperatures it is necessary to carry on
supplemental investigation for optimizing seed storage regimes.

Roegneria trachycaulon seed germination after seed storage at 4°C for seven years is
increased by 3 % of J1600003 (p <0.05), by 30 % of Chief (p>0.05) (IFAP, 2002) and decreased
by 10 % of Adanac (UESPP, 2002) (p>0.05). It should be noted that all accessions were 2002 year
of reproduction, the first two accessions had a moisture content 4.3 %, and Adanac — 2.9 %. In
order to find out the effect of the reproduction site and seed moisture content on the seed longevity
it is necessary to carry out supplemental investigation of the storage especialities Roegneria
trachycaulon seeds.

Agrostis alba seed storage at 4°C, caused seed germination decreasing for UJ3200008 by
4% (p <0.05) and by 15 % for Halychanka (UESPP, 2002) (p>0.05). The Halychanka (CRIA,
1999) seeds germination has been increased from 94 to 8 % (p>0.05) after storage at unregulated
temperature for seven years. Further storage at —20°C for nine years didn’t change seed
germination and remained at the level of 83 %.

Agrostis gigantea seed germination of Guoda (IFAP, 2009) after six storage years at —20°C
was increased from 40 to 96 % (p>0.05). It can be assumed that the seeds of this species should be
kept at negative temperature.

The results of the conducted studies show different grasses seed longevity, even under
similar storage conditions. It can be assumed that this is coused by the epecialities of the
reproduction conditions and the genotype of seed accessions.

CONCLUSIONS

Thus, studies have shown that Phleum pretense, Agropyron cristatum, Agropyron
desertorum, Lolium multiflorum, Lolium perenne, Festuca rubra, Festuca pratensis, Festuca
gigantea, Festuca amethystina, Festuca arundinacea, Arrhenatherum elatius, Roegneria
trachycaulon, Agrostis alba, Agrostis gigantea seeds have different longevity at different storage
temperatures under genebank conditions. Seed accessions storage under uncontrolled temperature
even for 5 years, caused gradual seed germination decrease. Phleum pretense, Dactylis glomerata
Agropyron cristatum, Lolium multiflorum and some Festuca rubra seed accessions are allowed to
store without germination changing at 4°C for at least five years. The best results on the grass seed
longevity are achieved under storage at —20°C. Seed longevity of different forage grasses may
vary depending on the conditions of seeds growing, in particular, the temperature and humidity
conditions during seed ripening. However, the optimal seed reproduction site to extend seed
longevity among studied cultivation sites located in Precarpathians, steppe and forest steppe zones
has not been established.
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3BEPI'AHHSA HACIHHSA 3JIAKOBUX TPAB B YMOBAX 'EHBAHKY

Mertoro naHoi poGoTu Oyso BUSBUTH ONTUMAJIbHI YMOBHU 30€piraHHsl HACIHHA 3JIaKOBUX
TpaB Yy KOHTPOJILOBAaHUX YMOBAX, 3’sICYBaTH MOXIIMBOCTI HOTO 30epiraHHs 3a Pi3HUX TEMIEpaTyp
Ta HHU3bKOI BOJIOIOCTI HACIHHS, BIACTEKHTH HASIBHICTH 3aJI€XKHOCTI TOBTOBIYHOCTI HACIHHS BiJ
MICLS PETPOYKIIT HACIHHS.

PesyabTatn Ta ix oOroBopeHHsi. JlocnmipkeHa KUTTE3NATHICTh HACiHHSA 86 3pasKiB
KOPMOBHX 3JIaKOBHX TpaB: cToKoyiocy Oe3octoro (Bromopsis inermis (Leyss.) Holub.), rpscruri
360ipuoi  (Dactylis glomerata L.), tumodiiBku myunoi (Phleum pretense L.), xutHsKy
rpebdinuacroro (Agropyron cristatum (L.) Gaertn.), s«wutHsky myctensHoro (A. desertorum (Fisch.
ex Link) Schult. et Scult.f.), maxxuTHuii 6araroxsitkoBoi (Lolium multiflorum Lam.), maxxutHuii
Oararopiunoi (L. perenne L.), xoctpumi uepBonoi (Festuca rubra L.), xoctpui snyunoi (F.
pratensis Huds.), koctpuii BenereHcbkoi (F. gigantea (L.) Vill.), xocrpumi 6e3octoi (F.
inarmata Schur.), xoctpumi oueperssHoi (F. arundinacea Schreb.), paiirpacy Bucokoro
(Arrhenatherum elatius (L.) P. Beauv. ex J. S. et K. B. Presl.), pernepii mopcrkocte0:10B01
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(Roegneria trachycaulon (Link) Nevski), mitaumi 6imoi (Agrostis alba L.), miTauii BeaeTeHCbKOT
(A. gigantea Roth.), o 36epiranuck y KOHTPOJILOBAHUX TEMIICPATYPHUX YMOBAX 3a BOJOTOCTI 3 —
6 %. BcraHoBieHO, 110 HACiHHS IMX BHJIB Ma€ pi3HY JOBTOBIUHICTH 3a PI3HHX TEMIIEpaTyp
30epiranHs B ymoBax reHOanky. [l tumodiiBku JsyuHOi, TpscTHLi 30ipHOI, >KUTHIKY
rpe0iHYaCTOr0, MAKUTHUIII 0araTOKBITKOBO1, OKPEMHX 3pa3KiB KOCTPHUIIl YEPBOHOI JTOMYCKAETHCS
30epiranns HacinHsg 0Oe3 3MmiHm cxoxocti 3a Temneparypu 4 °C no 10 pokiB i mosie.
OOroBopIOIOTHCS 0COOIMBOCTI 30€piraHHs HaCIHHS OKPEMUX BH/IIB.

BucHoBku. Haiikpamly JOBroBiYHICTh HACiHHS 3JIAKOBHX TpaB JIOCATHYTO IPH HOTO
30epiranni HacinHg 3a Temneparypu Minyc 20°C. JIOBroBiYHiCTh HACiHHS Pi3HUX KOPMOBHMX TpaB
MOXKE PI3HHTUCH Yy 3aJE€KHOCTI BiJl YMOB BHMpPOLIYBaHHS HACiHHS, 30KpeMa TeMIepaTypH i
BOJIOTOCTI YMOB Horo o3piBanHs. [IpoTe He BCTAHOBIEHO ONTHUMAIBHOTO MiCLs PETPOIYKYBaHHS
HACiHHA JUIS TIOJIOBXKEHHS MOTO JIOBrOBIYHOCTI Cepell BHBUYEHHX MICIIb BHPOIIYBaHHS,
po3ramoBanux y [lepenkapmnarti, 30HaX CTEIy i JiCOCTEITY.

KuawouoBi cjioBa: 31axkosi mpaeu, HACiHHA, 2eHOMOHO, 30epicants, 008208iUHICMb,

memnepamypa, 60102I1CMb, CXOICICMb.
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XPAHEHHUE CEMSH 3JTAKOBBIX TPAB B YCJIOBUAX TEHBAHKA

Heabo gaHHOW pabOTBl OBUIO BBIABUTH ONTHMAIbHBIC YCIOBHS XPAHCHHUS CEMSIH
371aKOBBIX TPaB B KOHTPOJHMPYEMBIX YCIOBHSX, BBISCHHTH BO3MOXKHOCTH WX XPAHEHUS IPU
pa3IMYHBIX TEMIIEPAaTypaX M HHU3KOW BJIAXHOCTH CEMSH, OTCIECIWTh HaIHYhe 3aBHCHMOCTH
JIOJITOBEYHOCTH CEMSIH OT MECTa MX PEIPOIYKIHIH.

Pe3yabTaTrhl M uX o0cyxkaeHue. VccienoBana jKM3HECTOCOOHOCTh CeMsiH 86 00pasioB
KOPMOBBIX 3JIaKOBBIX TpaB: Koctpena Oe3zocroro (Bromopsis inermis (Leyss.) Holub.), exu
coopnoit (Dactylis glomerata L.), tumodeesku mnyrosoir (Phleum pretense L.), >xuTHsKa
rpeberuaroro (Agropyron cristatum (L.) Gaertn .), xxutHsika mycteiHHOrO (Agropyron desertorum
(Fisch. ex Link) Schult. et Scult.f.), paiirpaca muorouserkoBoro (Lolium multiflorum Lam.),
paiirpaca mHorosersero (Lolium perenne L.), oBcstautisr kpacHoi (Festuca rubra L. ), oBcAHUITBI
ayroBoii (Festuca pratensis Huds.), oBcsumuel rurantckoi (Festuca gigantea (L.) Vill),
oBcsHMIBI OGe3ocToit (Festuca inarmata Schur. (Festuca amethystina (Hack. ex Boiss.) St.-Yves)),
oBcsiHUIBI TpocTHHKOBOM (Festuca arundinacea Schreb.), paiirpaca Beicokoro (Arrhenatherum
elatius (L.) P. Beauv. ex JS et K. B. Presl.), neipest 6eckopueBuinnoro (Roegneria trachycaulon
(Link.) Nevski), mosnesuirsl 6emoit (Agrostis alba L.), moneBuirsl rurantckoit (Agrostis gigantea
Roth.), koTopsle XpaHUIIUCh B KOHTPOJIMPYEMBIX TEMIIEPATYPHBIX YCIOBHSX TPH BIAKHOCTH 3 —
6 %. YCTaHOBIIEHO, YTO CEMEHA JTHX BHIOB HMMEET Pa3HYIO JIOJTOBEYHOCTH TPH Pa3IHMYHBIX
TeMIlepaTypax XpaHeHHs B YCJIOBUSX TeHOaHka. J[ms TuModeeBKH yroBoi, €XH COOPHOM,
KUTHSIKA TpeOeHYaToro, pairpaca MHOTOIIBETKOBOTO, OT/AEIbHBIX 00pPA3I[0B OBCSHHUIIBI KPACHOU
JIOTYCKaeTCsl XpaHEeHHe ceMsH 0e3 M3MeHeHMs cxoicTBa npu Temmneparype 4°C mo 10 ner u
nosbiire. OOCYKAaI0TCS 0COOEHHOCTH XPAHEHHST CEMSH OT/ICbHBIX BHJIOB.

BbiBobI. JIydIiyt0 TOJTOBEYHOCTh CEMSH 3JIaKOBBIX TPaB JOCTUTHYTA MPU MX XPAHEHUH
npu temrneparype —20°C. JI0IroBE4HOCTh CEMSH Pa3IMYHBIX KOPMOBBIX TPaB MOXKET Pa3InuaThCs
B 3aBHCHMOCTH OT YCIIOBMH BBIPAlllMBAaHHs CEMSH, B YaCTHOCTH TEMIIEPATYPhl U BIIAXKHOCTH
yCIIOBH uX co3peBanusi. OHAKO HE YCTAHOBJEHO ONTHMAJIbHOE MECTO PEMPOAYIIUU CEMSH IS
YBEIMUYECHHST HMX JOJTOBEYHOCTH CPENM H3YYEHHBIX MECT BBIPAIMBAHMs, PACIIONOKEHHBIX B
I[pukapriaThbe, 30HaX CTENHU M JIECOCTEITH.

KiioueBble cJI0Ba: 371aK06ble mMpagvl, CeMeHd, 2eHO@OHO, XpaHeHue, 00J1208eYHOCMDb,
memMnepamypa, GiaHCHOCMb, BCXOHCECHb.
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