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Study the germination of seeds of Sudanese grass (Sorghum x drummondii)
treated by ethylene glycol and propylene glycol cryoprotectants

The present study was conducted at an objective study of the seeds of Sudanese grass for cryoprgser:
and viability of seeds. Laboratory studies were carried out on 4 varieties of Sudanese grasWi
Novosibirskaya 84, and Alina. The results showed that cryopreservation had a positive effect on

cryopreservation with defrosting of seeds in a water bath. A positive effect was also not
Novosibirskaya 84, where cryopreservation during defrosting of seeds at room te
germination by 7 % and amounted to 89 %. For varieties Nika and Alina, cryopreseryation had thefopposite
effect, the indicators decreased by 27 %, by 10 %, respectively, compared with controlginder
seed defrosting at room temperature, cryopreservation with ethylene glycol e glycol had a
positive effect on the germination of seeds for all varieties, with the exception riety, where its

concentration of the cryoprotectant is 5 % and 10 %. The germimati
energy was 99 % and 96 %, respectively. Ethylene glycol concen

germination rate and amounted to 47 %. For the Nika variety,
but the concentration of 10 %, the germination rate is lower

compmend using a concentration of 15 %;

8 %. Almost 100 % germination
and 20 %. Thus, the recommended
method for thawing Sudan grass seeds after cryopreserviati ing ethylene glycol and propylene glycol
cryoprotectants is thawing at room temperature used to create a cryo collection of Sudan
grass seeds.

Keywords: Sudanese grass, seeds, cryoprotectant, pl
uid nitrogen, cryopreservation.
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Analyzing the climate of
cipitation. Winter is modera

t hstan, its main features are its sharp continental; deficit of pre-
re with little snow, summer is warm and hot. The cultivation of heat-
: of moisture. Rains with a small amount of precipitation in summer
slightly moisten the soil, s@ ation of the dry period increases significantly [1].

One of the i
zakhstan in the ion is Sudanese grass (Sorghum x drummondii).

Sudanese grass,i unpretentious and plastic crop with high heat resistance, which in difficult condi-

@M h ce; it uses well precipitation in the second half of summer and forms a large above-
grotind i@ long with this, the culture is distinguished by its high after math ability, good shoot-forming
ability; ‘@ t bushiness and rapidity of regrowth. Drought resistance is ensured by a powerful root sys-
tem that a s using water from deep soil layers [1, 2].

With the introduction of Sudanese grass in culture, one of the important aspects is the preservation of
valuable varietal seed material. Seeds are the most optimal form of genetic material storage, as samples re-
quire little space and remain viable for a long period. There are several methods for storing plant seed. One
of the most inexpensive and effective methods is cryopreservation [3].

The conservation of plant genetic resources is fundamental for the development of agriculture [4]. The
pre-planting seeds treatment of agricultural plants with cryoprotectants is accompanied by the improvement
of seeds planting characteristics and increasing the crop capacity of treated cultures [5].

Ethylene glycol was found to be a key compound for the successful cryopreservation of shoot tips, in
light of its low toxicity as compared to other cryoprotective compounds [4].
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Our study was aimed to optimization of cryopreservation conditions using ethylene glycol and propyl-
ene glycol cryoprotectants.

Experimental

The objects of the study were Sudanese grass (Sorghum x drummondii) seed material, varieties Nika,
Tugay, Novosibirskaya-84, Alina (Fig.) and plants sprouts. Seeds were provided by LLP “Scientific and pro-
duction center of grain farming named after A.l. Baraev” (Shortandy, Kazakhstan).

*_-

kaya'84; IV — Alina

Cryopreservation was carried out by i
flasks SDS-20 CryoMash with liquid nitrog
seeds were immediately immersed in liquig ni
nitrogen, the seeds were treated for 1
[3, 6, 7].

The prospective types of
that it has high cooling activit
i) in a water bath. To pre
carried out in a water bath

eeds in plastic cryovials (Deltalab) into Dewar
(-196 °C). Cryofreezing was carried out in two ways: a) the
gen without any preparation; b) before immersion in liquid
ryprotectiveethylene glycol and propylene glycol solutions

s were used ethylene glycol and propylene glycol due to the fact
rosting of seeds were conducted two ways: i) at room temperature
ization of intracellular and extracellular ice in seeds, defrosting was
erature of +40 °C until complete defrosting up to 15 min [3].
n of Sudan grass was determined based on the analysis of seed germina-
tion and germinatio ]. After thawing, the seeds were placed for germination in Petri dishes (diame-

ter 90 mm) of 40%i 4 replications. The germination was carried out in a Binder climatic Chamber at a
tempera with constant illumination. Germination was assessed on the 10"day, germination
energ . Seeds without treatment served as control 1, cryopreservation of seeds without
crye getanthDefrosting at room temperature served was as control 2, cryopreservation of seeds without

iyDefrosting in a water bath served as control 3 (Table 1).

Table 1
Abbreviations
Character Abbreviation
Seeds without treatment control 1
Cryopreservation of seeds without cryoprotectant. Defrosting at room temperature control 2
Cryopreservation of seeds without cryoprotectant. Defrosting in a water bath control 3

Statistical processing of the results of the experiment was carried out according to the Student-Fisher
method. Statistical the significance of discrepancies between the values was assessed using Student's t-test.
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Differences were considered significant at p < 0.05. In the work, 4 concentrations of the cryoprotectants from
510 20 % were used.

Results and Discussion

Analyzing the germination rates for varieties among the control, in the Tugay variety the best
germination rates of 99 % were observed in the variant with cryopreservation with defrosting of seeds in a
water bath (Table 2).

For the Novosibirskaya 84 variety, cryopreservation during seed defrosting at room temperature
increased the germination rate by 7 % and amounted to 89 %. For varieties Nika and Alina, cryopreservation
significantly reduced germination and germination energy by 27 % and 10 %, respectively, compared to
control 2.

alle 2
Germination and germination energy of seed in control variants @

Variety Germination, % Energy of s
germinati
Tugai control 1 90+0
Nika control 1 7750+ 5
Novosibirskaya 84 control 1 82.50+5
Alina control 1 52.50 + 25
Tugai control 2 90.50+1.29
Nika control 2

Novosibirskaya 84 control 2 96.50+3.11

Alina control 2 454+5.77
Tugai control 3 99.50+1
Nika control 3 80.75+2.99
Novosibirskaya 84 control 3 80+3.56
Alina control 3 47.5045

In general, the germination of Sudanesegrass in the"control is adequate. The next step was to study the

showed that for the Tugay variety
The germination rate was 98 26, a
glycol concentration of 20 % s i
variety, we recommend usi
lower and amounts to 58 ¢

5 % and 20 %.

ded concentration of the cryoprotectant is 5 % and 10 %.
ermination energy was 99 % and 96 %, respectively. Ethylene
0 % germination in the Novosibirskaya 84 variety at concentrations of

ignificantly accelerated the energy of seed germination, with the exception
rmination was better in the control and amounted to 70 %, while with the use

of the Alina varigty,
of a cryoprotector

Table 3

Germination and energy germination of seed treated by ethylene glycol (EG)
and defrosting at room temperature

Variety Germination, % Energy O.f seed
germination, %
1 2 3
Tugai EG 5 % room t. 98 + 1.83* 99,75 + 0,50
Tugai EG 10 % room t. 98.50 + 1.91* 96,50 + 3,42
Tugai EG 15 % room t. 90.25 + 4,92 97,50 + 2,08
Tugai EG 20 % room t. 4750+ 17.08* 99 + 0,82
Nika EG 5 % room t. 79 +3.92 97,25+ 2,22
Nika EG 10 % room t. 58.50 £ 5.97 99,25 + 0,96
Nika EG 15 % room t. 90.75 + 0.96* 95,75 + 3,50
Nika EG 20 % room t. 81 +2.58 97 + 2,58
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Continuation of Table 3

1 2 3
Novosibirskaya 84 EG 5 % room t. 98 + 2.16* 99,75+ 0,50
Novosibirskaya 84 EG 10 % room t. 90.50 + 2.52 98,50 +1,91
Novosibirskaya 84 EG 15 % room t. 96.75 + 2.75* 9950+1
Novosibirskaya 84 EG 20 % room t. 99.75 + 0.50* 98,50+ 1,29
AlinaEG 5 % room t. 40.25+0.73 40,75+0,99
AlinaEG 10 % room t. 50+1.05 40,75+0,55
AlinaEG 15 % room t. 50.50+0.75 60,75+1,71
AlinaEG 20 % room t. 40.75+0.55 50,75+0,55
*Significance of differences P < 0.05 compared with control 1.

The results showed that cryopreservation with cryoprotectant ethylene glycol during, sl

concentrations of 5%, 10 % in the Tugay variety, 15 % in the Nika variety, 5 %4l
Novosibirskaya 84 variety significantly exceeded the control values of 1, while at a conc
the Tugay variety, cryopreservation significantly reduced the control indicators.

Next, we studied the germination of seeds using an ethylene glycol solution
seeds after cryopreservation. The results show that seed germination has decr
and the room temperature thaw test (Table 4). Compared with the control, the
Nika variety decreased by 40 %, in the Novosibirskaya 84 variety by 35

the Tugai variety by 20 %.

Germination and Energy of seed germination trea
and defrosting in a w

¢

d
mpare

lene glycol (EG)

Variety ination, % geﬁi?zaggifii
Tugai EG 5 % water bath 0+17.08 87.50 + 15
Tugai EG 10 % water bath 85+ 17.32 87.50 + 12.58
Tugai EG 15 % water bath 70 + 8.16* 72.50 + 5*
Tugai EG 20 % water bath 82.50+5 95+ 10
Nika EG 5 % water bathsm 47.50 £ 9.57* 52.50 + 9.57*
40 +23.09 50 + 18.26
37.50 +22.17 50 + 23.09
62.50 + 22.17 67.50 = 18.08
47.50 + 26.30 55+17.32
70 +28.28 75 +17.32
77.50 = 9.57 80 + 8.16
77.50 + 17.08 82.50 £ 20.62
20.75+0.99 30.25+0.73
50.75+1.26 60.50+0.33
3 50.25+0.87 50.50+1
aEG 20 % water bath 30.75+0.73 40.50+0.58
*Significance of differences P < 0.05 compared with control 1.

Cry

servation of EG during rapid thawing significantly exceeded the control values in the Tugay

thawing of
d to control 1
ination of seeds in the

‘V@ jna variety by 32 %, in

variety at a concentration of 15 % and decreased in the Nika variety at a concentration of 5 %.

The study of the effect of propylene glycol on seed germination showed an increase in seed germination
compared to control 1, with the exception of the Alina variety, where germination decreased by 12-22 % at
concentrations of 5 %, 10 %, 20 %. Otherwise, the increase in germination in the Tugai variety is on average
7 %, while at a concentration of 15 %, germination decreased by 21 %.

In varieties Nika and Novosibirskaya 84, a positive effect of cryopreservation was observed in all
concentrations. Germination energy in all variants of the experiment is high (Table 5).
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Table 5

Germination and Energy of seed germination treated by propylene glycol (PG)
and defrosting at room temperature

Variety Germination, % Energy O.f seed
germination, %
Tugai PG 5 % room t. 98.50 = 1.91* 96.25 +3.30
Tugai PG 10 % room t. 96.75 + 2.75* 98.50+1.91
Tugai PG 15 % room t. 69.75 + 4.65* 97.75+£1.71
Tugai PG 20 % room t. 97.75 + 2.06* 99+ 2
Nika PG 5 % room t. 90.25 + 1.26* 98 + 1.63
Nika PG 10 % room t. 97 + 2.58* 96.25 + 3.50
Nika PG 15 % room t. 89.50 + 4.80 97.75+1.71
Nika PG 20 % room t. 97.75+1.71* 98.75+ 1.5
Novosibirskaya 84 PG 5 % room t. 96.25 + 3.50 98.25+1.71
Novosibirskaya 84 PG 10 % room t. 98.25+ 1.71* 99 +1.15
Novosibirskaya 84 PG 15 % room t. 99.25 + 0.96* 99.50 +
Novosibirskaya 84 PG 20 % room t. 97.50 + 2.08* 98.2
Alina PG 5 % room t. 40.75+0.55
Alina PG 10 % room t. 30.25+0.29
Alina PG 15 % room t. 50.50+0.58
Alina PG 20 % room t. 40.75+0.96
*Significance of differences P < 0.05 compared with control 1.

According to the results of table 4, the values are signifi
Nika varieties at concentrations of 5 %, 10 %, 15 %, in the iNO

10 %, 15 %, 20 %.

In the next experiment, we observed a decrease i
35 % for the Nika variety, and up to 22 % for t
when defrosted in a water bath, reduces the germin

Germination and Energy:

anthis hig
ib

ting in a water bath

than control 1 in the Tugai and

ermination treated by propylene glycol (PG)

aya 84 variety at a concentration of

ation to 25 % for the Tugai variety, up to
lina variety. Thus, the cryoprotectant propylene glycol,
of geeds of the studied varieties (Table 6).

Table 6

Germination, % Energy o_f seed
germination, %
72.50 +12.58 80 + 8.16
77.50 £9.57 82.50 +12.58
67.50 + 15 72.50 £18.93
65+ 17.32 70+ 14.14
35+17.32 45 +17.32
52.50 + 12.58 57.50 + 12.58
42,50 + 15 47,50 +£9.57*
‘NikaP G 20 % water bath 50 + 8.16* 55+ 5.77*
Novosibirskaya 84 PG 5 % water bath 50 + 21.60 55+ 19.15
Novosibirskaya 84 PG 10 % water bath 62.50 + 17.08 65+ 12.91
Novosibirskaya 84 PG 15 % water bath 57.50 + 15 67.50 = 15
Novosibirskaya 84 PG 20 % water bath 70 +21.60 75+ 17.32
AlinaPG 5 % water bath 50+0.82 50.50+0.75
AlinaPG 10 % water bath 30.75+0.99 40.25+0.87
AlinaPG 15 % water bath 40.25+1.72 40.75+1.36
AlinaPG 20 % water bath 40.50+0.75 50+1.41
*Significance of differences P < 0.05 compared with control 1.

According to the results of the table, the performance of the Nika variety was significantly exceeded at
a propylene glycol concentration of 20 %.
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Conclusion

As a result of the study, the germination of seeds of Sudanese grass of 4 varieties was studied using
cryoprotectants ethylene glycol and propylene glycol by cryopreservation. Seeds were thawed in two ways:
at room temperature and in a water bath.

Under conditions of seed defrosting at room temperature, cryopreservation with ethylene glycol and
propylene glycol had a positive effect on the germination of seeds of all varieties, with the exception of the
Alina variety, where its germination did not differ significantly from the control.

Cryopreservation using ethylene glycol under conditions of seed defrosting at room temperature
showed that for the Tugay variety the recommended concentration of the cryoprotectant is 5 % and 10 %.
The germination rate was 98 %, and the germination energy was 99 % and 96 %, respectively. Ethylene eg—

col concentration of 20 % significantly reduced the germination rate and amounted to 47 %. For
variety, we recommend using a concentration of 15 %; at a concentration of 10 %, the ggrmi
lower and amounts to 58 %. Almost 100 % germination observed in the Novosibirskayag84
of 5% and 20 %.

The use of a cryoprotector significantly accelerated the energy of seed germinatiemy withythe exception
of the Alina variety, where the germination rate was better in the control and amo 0, While with
the use of a cryoprotector it was 40 %, 50 %.

Defrosting in a water bath significantly reduces the germination of seeds co
using the cryoprotectant ethylene glycol and rapid thawing of seeds after
of seeds in the Nika variety decreased by 40 %, and in the Novosibirs
variety by 32 %, in the Tugai variety by 20 %.

When defrosted in a water bath, cryoprotectant propylene&
studied varieties. Thus, the Tugai variety has up to 25 %, the NikaWarie
riety has up to 22 %.

Thus, the recommended method for thawing S
glycol and propylene glycol cryoprotectants is thawing

ared to control 1. When
tion, the germination
ety by 35 %, in the Alina

es the germination of seeds of the
as up to 35 %, and the Alina va-

n grass s after cryopreservation using ethylene
omitemperature.
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A H. Manuesa, M.M. CunanTbeeBa

ITWIEHTJIMKOJb KJHE MPONUWIEHIJINKOJ/b KPUONPOTEKTOPJIAPBIH KOJIIAHY
Ke3iHae cyaaH medinin (Sorghum X drummondii) TYKbIMBIHBIH OHYIH 3€pTTEy

3eprTey CymaH IIeN TYKBIMIApBIHBIH OHTIIITITiHE KPHUOKOHCEpBAlMsUIay oCepiH aHBIKTAayFa apHaIFaH.
3epTxXaHalBIK 3€pTTeyiep cydaH IeOiHiH 4 copThl apacklHAa kyprisunmi. Omap «Huxka», «Tyrait»,
«HoBocubupckasts  84», «AmnmHa»  coprrapel.  HoTmwkenmep  «AymHa»  COPTBIH  KOCIAraHIa,
KPHOKOHCEPBAIMsIAY IbIH HOTHXKeNepl OapibIK copTTap OOMbIHIIA TYKBIMIAPHIHBIH 6HYIHE OH dcep €TKeHiH
KepceTTi. Al «AJIHA» COPTHIHBIH OHTIIITIr OakplIayAaH aiTapiubikrail epekmeneabeni. Consimen, «Tyraii»
COPTHIHJIA TYKBIMIAP/B! Cy MOHIIACKIH/IA JKiOITY apKbUIBI KPHOKOHCEpBalMsUIaHFaH HycKana 99% eH >kakchl
OHy KepceTkimrepi Oaiikannsl. benme TemmeparypachlHoa TYKBIMAApAbI epiTy KesiHnme eHrimrTiri 7 %-ra
aptein, 89 % kyparan «HoBocuOupckas 84» copTeiHma na oH ocep Oaiikammbel. «Hwuka» MeH «AnmHa»
COpTTapblHa KPHOKOHCEpBAaLUs Kepi acep eTTi, KepceTKimTepi OakpuIayMeH caiublCThIpranaa 27 9

10 %-ra Temenneni. bemMe TemmeparypachlHIAa TYKBIMIOApIsl €piTy >karmaiibIHIa ITHICHIH
TIPONMIICHTTIMKOJIBMEH KPHOKOHCEPBALMSIAY «AJMHA» COPTHIH KOCIAaFaHAa, OapibIK COPTTapAa Kbl
eHYiHE OH acep eTTi, Oipak «ANMHAHBIHY 6HYl OakplUIayaaH alTapibikTail epekmenenoeni. C
OenMe TeMmeparypachlHIa TYKBIMAApIBl KiOiTy JKaFmailblHIA OSTHICHIIMKONBAI K|
KpHOKOHcepBanusiay «Tyrai» copTbiHa KPUOIPOTEKTOPIBIH YCHIHBUIATEIH KOHIIEHTpPA!
eKeHIH KepceTTi. OHy Xpuimamabprbl 98 %, an eHy SHepruschl colikeciHime 99%f xoHe 6ombI.
OruneHrmukonbai 20% KOHIEHTPAMACH OHY JKbUIIAMABIFBIH €19Yip TOMEHJETII, Kypansl. «Huka»
COpPTHI YIiH 15 % KOHIEHTpAIMsIHBI KOJIIaHy YCHIHBUIFaH, OipaKk KOHIEHTpAIHS] Y KBUIIAMIBIFBI
TeMeH xkaHe 58 % kypaiabl. «HoBocubOupckas 84» copThiHbiH 5 % xone 20 HEpamsceiaaa 100 %-
Fa KybIK eHyl Oaifkannmpl. OcpuUlaifliia, 3THUJICHTIHMKONb >KOHE MPONHIICHETH
KOJIJaHA OTHIPHIN, KPHOKOHCEpBAIMSIIAydaH KeiliH cymaH MIeOiHiH TYKBI YIIH YCBIHBUIFAH 9Iici
OenMe TemmeparypachlHIa €piTy Oombin TaObuTambl. By Hsg © me0iHIH TYKbIMAAPHIHBIH
KPHOTEHMIK KOJUIEKIMSCHIH )Kacay YIIiH HalaaJaHbUTybl MYMKiH.

Kinm ce30ep: cynan me0i, ©CIMIIKTEp, STHICHIIIHKOIIb, TPOIHITCH 0 YIBIKAa30T, KPHOKOHCEPBALIHSL.

A.H. Mague M. CniianTeeBa

N3yueHne BCXOKeCTH CeMSH EyaHC Tpasbl (Sorghum x drummondii)
MPH UCMOJIL30BAHUN KPHONMPOTERTOPOB ITHJICHIJTHKOJISI M MPOMUJIEHTJINKOJIS

Hacrosimee wuccnenoBanue MoER
CyJaHCKOW TpaBbl. Jlabopart:
«Tyrait», «HoBocubupck 45,
MOBJHSIA HA BCXOXKECTE

HU3YyYCHUIO BIUSHMS KPUOKOHCEPBAIlMM HAa BCXOXECTh CEMSH
I0BaHUs IPOBOAMINCH Ha 4 copTax CydaHCKOW Tpassl: «Hukay,

CEeX COPTOB, 32 UCKIIOYEHHEM COPTa «AIMHAY», TAE €€ BCXOXKECTh 3HAUH-
H . Tak, y copra «Tyrait» Hammy4mnme mokasaTean BCXoxecTn 99 % Ha-
DKOHCEpBAaIlMel ¢ pa3sMOpakWBaHUEM CEeMSH Ha BOASHOW OaHe. [lomoxwurens-

00patHbIit 3 dekT, mokasarean cHU3HIUCH Ha 27 U 10 % COOTBETCTBEHHO MO CpaB-
oii rpynmnoii. B ycinoBusx pasMopo3KH ceMsSH NpH KOMHATHOW TeMIlepaType KpHOKOH-

rpynre. KprokoHcepBanust ¢ HCHOJIb30BAaHAEM STIIICHITIKOIS B YCIOBHAX PAa3MOPO3KH CEMSH
HaTHOI TeMmepaType IMokasaina, 4To it copta «Tyrail» pekoMeHayeMas KOHIEHTPAIHs KPHOIPO-
a cocraisier 5 u 10 %. CkopocTb mpopacTtanus coctasisiia 98 %, a sHeprus npopactanus — 99 u
0 cooTBeTCTBeHHO. KoHneHTparus stuiieHrnukons 20 % 3HaYUTeNbHO CHUDKAla CKOPOCTh MPOpacTaHus
u cocrasisna 47 %. Jna copra «Huka» pekoMeHayeM HCIOIb30BaTh KOHIEHTpanuio 15 %; HO KOHLEHTpa-
us 10 %, ckopocTh npopacTtanus Hike u coctaBisieT 58 %. [Tourn 100 % BcxoxkecTs HabIIOAAIaCh y copTa
«HoBocubupckast 84» B koHmeHtpamusax 5 u 20 %. Takum 0Opa3oM, peKOMEHIyeMBIH CIIOCO0 OTTauBaHHS
CeMSTH CYHaHCKOH TpaBhI MOCIIE KPHOKOHCEPBAIMK C HCIIOIb30BaHUEM KPUOMPOTEKTOPOB STHICHIIIMKOIS H
TIPOTIVIICHTIIMKOJISL SIBJISICTCSl OTTANBAaHUEM IIPH KOMHATHOH TemIiepatrype. OTH pe3yJbTaThl MOTYT OBITH HC-
TIOTb30BAHBI IS CO3/IAHUSI KPHOTEHHON KOJIIEKIIHN CEMSH CYTaHCKON TPaBHI.

Kniouegvie cnoea: CymaHCKas TpaBa, PACTCHMs, OTHJICHIIMKOIb, MPOMMICHIIIMKONb, JKUIKHI a30T,
KPUOKOHCEPBALIHUSL.
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