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SVITCHGRAS SEEDS QUALITY DEPENDING ON SORTING METHODS

It is established that svitchgras seeds sorting both aerodynamic properties and
specific mass provides its germination intensity increased. The best sorting regime by
aerodynamic properties is such from which in retreat gets no more than 20% of seeds.
The best regime of pneumatic table is: pneumatic table working surface inclination
angle - longitudinal 2.50, transverse 0.50, air speed at which is the working surface is
uniformly seeds covered and pneumatic table worktop frequency fluctuations 440
oscillations/minute, which provides germination intensity increased at 23 -38%
compared with the control (without sorting).
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properties.

Introduction. Svitchgras — is erecting a heat-loving plant like cereal bush. In
the United States is used as lihnocellulose culture for biomass growing for energy
production. It is new culture for Ukraine. But svitchgras growing on degraded lands,
which in Ukraine about 5 million hectares, for the crops cultivation in order solid
fuels production is important. This crop seeds reproduction is the most favorable
way. There is no information about this culture in the literature almost. It is known
that svitchgras is propagated by seed and rhizome. Seeds relatively small size with
high dormant state is especially right after the harvest. Seed germination may have
been only 5% with a high level of dormant state. One of the methods seed quality
Improves is sorting it by specific mass and aerodynamic properties that were our

research goal.



Materials and methods. Research was spent at the Institute of bioenergy
crops and sugar beet in 2011-2012. In the experiments were used after primary
cleaning seed, which is grown on Yaltushkivska experimental breeding station._Seeds
sorting were spent on laboratory aerodynamic column "Petkus"” in aspiration channel
by different speed air and laboratory Vestrub by cross angle of inclination pneumatic
table work surface changing and frequency its vibrations from 425 to 440 oscillations
per minute.

Research results and discussion. It is established that svitchgras seed sorting by
aerodynamic properties are effective. Even at the air speed in aspiration channel of 5.8
m/sec. germination increased by 12%, and the mass of 1000 pcs - by 3.1 times

compared with the control (Table 1).

Table 1.
Svitchgras seed quality depending on sorting regime by
aerodynamic properties (average of 2011-2012)
Variant 1000 pcs Germinated seed, %. per day
scale air speed in mass., g 5 7 10 | 14 | 20 | 28
graduation | aspiration column,
m/sec
Without sorting - control 0,13 8 21 | 23 | 25 | 26 | 27
35 5,2 0,38 10 | 25 | 28 | 30 | 31 | 32
40 5,8 0,40 10 | 28 | 33 | 30 | 38 | 39
45 6,4 0,44 19 | 32 | 36 | 38 | 40 | 40
50 7,0 0,46 17 | 35 | 38 | 42 | 44 | 45

Air speed to 6.4 m/sec increasing did not provide a significant increase in seed
germination compared with the variant where the air speed was 5.8 m/sec., and seeds
loss in care increased to 22% (Fig. 1).

Further air speed increase in aspiration column (up to 7 m/sec.) also provided
seed germination and its mass of 1000 significant increase compared with the control,

but with the variant where the air speed was 5.8 m/sec. there was a tendency these



indexes increase. The seed output for sowing was only 16.8% and over 83% of seeds

were directed to waste.
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Fig. 1. Seed output and its loss by aerodynamic properties sorting
(average of 2011-2012)

Between air speed in aspiration channel and refined seed number is set back
tight correlative connection. The correlation coefficient is - 0.84. Between air speed
in aspiration column and number of seed that comes in waste is set direct correlative
connection. The correlation coefficient is 0,84. The highest seed germination
intensity was at the first 7 days irrespective of sorting regimes which ranged from 21-
35% in control to 27-45% at sorting with air speed 7 m/sec.

Seed germination and mass of 1000 seeds increased is due to light and lower
seed germination in the selection as evidenced by waste seeds quality (Table 2).
Thus, air speed seed sorting in aspiration column 5.2 m/sec. number of sprouted
seeds was low and was only 1-12%. With air speed to 6.4 m/sec. increasing number
of germinated seed waste at 28 day of germination increased to 17% and at the
maximum speed (7.0 m/sec.) — up to 20%. In the waste mass of 1000 seeds
depending on the sorting regime was at 1,5-1,9 times lower than in purified seed.

Thus, svitchgras seed sorting by aerodynamic properties provides a

germination significant increase.



Table 2.
Svitchgras seeds waste quality depending on aerodynamic properties

sorting regime (average of 2011-2012)

Variant 1000 pcs | Germinated seed, %. per day

scale air speed in aspiration mass.,g | 5 | 7 10|14 20| 28
graduation column, m/sec

35 5,2 0,20 119 111112 12

40 5,8 0,24 1112 |14 |15|15| 15

45 6,4 0,28 1112 15|15 |17 | 17

50 7,0 0,30 3118 |17|19|20| 20

SSDos 1,3 2,6

Optimal sorting regime is such for whom in waste gets no more than 20% of
seeds, providing refined seed germination significant increase. Svitchgras seed
sorting by regimes when in waste gets over 20% of seeds is unnecessary and only
leads to unjustified losses. This seed preparation method for sowing possible in every
seed farm, where there is a sorting machine, equipped with aspiration channel.

Effective way of seed germination intensity increasing is sorting by specific
mass, which provides not only easy seeds and not completely filled removal, which in
laboratory conditions can grow, and in the field will not germinate.

Seed sorting quality by specific mass on pneumatic table depends on regime
work, namely: work surface longitudinal and transverse angles of inclination, air
speed, working surface oscillation frequency, and the number of seeds that were
submitted for sorting. Given that researches have been conducted pneumatic table
optimal regime determines.

It is established pneumatic table work surface inclination angles optimum
longitudinal - 2.50, transverse 0.50 and air speed that ensure seed uniform coverage
of its working surface, which affects on sorting quality. Under these parameters seed
sorting by pneumatic table working surface oscillation frequency changing from 425
to 440 oscillations/minute provided germination intensity significant increase
compared with the control (without sorting). Thus, on the control on 21 day only 50%

seed sprouted, in the variant with a frequency of 425 oscillations / minute even at a



fraction of seed that is sent to re-sorting (position 4) - 73% seed sprouted, and in
prepared seed (position 1 -3) - 79-88%. Analogous results were obtained at other
sorting variants.

Most intensive seed sprouting from all sampling position as at 10 and 21 day of
sprouting at sorting it with the working surface oscillation frequency of 440
oscillations/minute (Table 3).

Table 3
Svitchgras seed quality depending on specific mass sorting regime
(average of 2011-2012)

Variant - Spag;g:g;}g 1000 pes Germinated seed, %.
Sorting regime on pneumatic mass., ¢ per day

table 10 21

Control 0,14 50 50

Inclination angle L = 2,5 1 0,16 83 82

Inclination angle D = 0,5 2 0,14 87 88

Air 17 3 0,16 81 79
Frequency oscillation

425 o/min. 4 0,16 72 /3

5 0,15 59 60

Inclination angle L = 2,5 1 0,16 89 89

Inclination angle D = 0,5 2 0,14 81 81

Air 1,7 3 0,14 81 82
Frequency oscillation

435 o/min. 4 0.14 70 &

5 0,15 58 58

Inclination angle L = 2,5 1 0,16 94 94

Inclination angle D = 0,5 2 0,15 86 86

Air 1,7 3 0,15 80 82
Frequency oscillation

440 o/min. 4 0,16 61 62

5 0,12 28 28

SSDos gen. 1,8

SSDos sorting factor 1,0

SSDos position factor 1,3

Into waste in this sorting regime seed falling with germination intensity of

which was the lowest and accounted on sprouting 10 and 21 day of 28%. Under other



sorting regimes into waste seed is falling with intensity 70-73% sprouting indicating
sorting poor quality.

There was no significant increase or decrease of 1000 mass by all regimes
sorting, but it was higher than on the control. After 21 day between 1000 seeds mass
and germinated seeds number established strong direct correlation. The correlation
coefficient is 0.57. While factors determining that affect on sugar beet seed

germination intensity established that "seed sorting™ factor influence was 17%
(Fig. 2).
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Fig. 2. Factors share influence on sprouting seed number
on 21 day (average of 2011-2012)

On seed quality most affect its sampling positions on pneumatic table - 69%.
Before sowing in all sorting regimes seed output was prepared in the range of 57.5
(second regime) to 61.5% (first regime) (Fig. 3).

On another sorting was directed 18,6-20,7% seeds, and into waste - 19,9-
21,8%. There were not significant differences in these parameters depending on the

sorting regime.
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Fig. 3. Seed output depending on specific mass sorting regime

Conclusions. Svitchgras seed sorting both aerodynamic properties and specific
mass provides sprouting intensity increase. The optimal sorting regime by
aerodynamic properties is that in which into waste gets no more than 20% of seeds,
providing a significant increase in refined seed germination. Svitchgras seed sorting
by regimes when into waste gets more than 20% of seed are unnecessary and leads
only to unjustified losses. This seed preparation method for seed sowing is possible in
every seed farm, on which are sorting machines, equipped with aspiration channel.
Under seed sorting by specific mass the optimal pneumatic table work regime are:
pneumatic table work surface inclination angle longitudinal - 2.50, transverse — 0.50,
and air speed that ensure seed uniform coverage of its working surface, working
surface oscillation frequency of 440 oscillations/minute, enhances the germination

intensity of 23-38% compared with control (without sorting).
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Anomauisn

Hoponin B.A., Kpasuenko FO.A., Bycon M.B., /[loponin B.B.

AKicmb HACIHHA c8imMuzpacy 3a1excHo 6i0 Cnocoodie 1020 copmy8anHts

Bcmanoesneno, wo copmyeanus Haciwma ceimuepacy sK 3a aepoOUHAMIYHUMU
811ACMUBOCMAMY, MAK I 3a NUMOMOIO MAco0 3abe3neyye niOSUWeH s IHMEHCUBHOCTI
uo2o npopocmanus. OnmMuMAarbHUM DEXCUMOM COPMYBAHHS 30 AePOOUHAMIYHUMU
811ACMUBOCMAMU € MAKUL 3a AK020 YV 8I0xi0 nompanisae He Oinvuie 20% HaciHA.
OnmumanoHuM pexicuMom pobomu NnHeeMOCmONa €. KYMm HAXumy podoo4oi noeepxui
NHEeBMOCMOILY — NO3008ICHII 2, 50 nonepeuruti 0, 5% weuokicmo nogimps maka 3a sKoi
Ppob0Ya NOBEPXHSL PIBHOMIPHO NOKPUBAEMBCS HACIHHAM I 4aCMOma KOAUGaHHs poboyoi
nosepxui nHeemocmony 440 KonugaHv/X6UNUHY, WO 3ab6e3neuye  NiOBUUYEHHS.
iHmencusHocmi npopocmants Ha 23-38% nopisHano 3 konmponem (be3 copmyeanis).

Kniwwuosi cnoea: ceimucpac, copmyeanHs, CX0xcicmb, numoma maca,

aepoOUHaMIuHi 81aCMUBOCTI.

Annomauyusn
Joponun B.A., Kpasuenxo FO.A., Bycon H.B., /loponun B.B.
Kauecmeéo ceman ceumucpaca 6 3aeucumocmu om CROC0008 €20
copmuposanus
Ycemanoeneno, umo  copmuposanue  cemam — Ceumuepaca KAk — no
A3POOUHAMUYECKUM CBOUCMBAMU, MAK U NO YOEIbHOU Macce obecneyusaem
nosvlulenue UHMEHCUBHocmu ux npopacmauus. OnMUMATbHbIM — PeHCUMOM

copmupoedaHusi no CZQpO@MHCZMM’-l@CKMMM CBOUCMBAMU eCmb MAKOU npu Komopom 6



omxo0 nonadaem He oOonee 20% cemsH. ONMUMANbHBIM pPeEHCUMOM pabombl
NHEBMOCMONA ABNAIMCA. Y201 HAKIOHA €20 padoyell N08epXHOCMU — NPOOOIbHYILL
2,5°,  nonepeunviii 0,5°, cxopocmv 6030yxa maxas npu xomopou pabouas
NOBEPXHOCb PABHOMEPHO NOKPBIBAENICS CeMEHaMU U 4acmoma Koaebanus pabouell
nosepxnocmu nHesmocmonax 440 konebanuil / mun, umo odecneuugaem noguvluieHue
unmencusnocmu npopacmanus Ha 23-38% no cpasnenutro ¢ xoumponem (Oe3
COpMUPOBAHUSL).

Knroueewie cnosa: ceumuepac, copmuposanue, Cxoxcecms, yoeibHdas macca,

GQPOOMHCIMMUQCKMQ ceoticmad.



