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The effect of bubbling on the germination of Sudan grass seeds

In the article the results of experiments to study the effect of bubbling on the germination of Sudan grass
seeds before and after cryopreservation were presented. The obtained statistical data were processed using the
R-studio program. We calculated the indicators of humidity and germination energy of Sudan grass seeds,
and determined the statistically reliable significance between the control and experimental varieties. To con-
duct the experiment, a bubbler installation was created from a cylindrical container filled with water and a
bubbler to supply oxygen. The results of pre-sowing seed treatment were obtained for 4 varieties of Sudan
grass: Nika, Tugai, Alina, Novosibirskaya 84. Bubbling increases seed germination compared to the control
by 13 % for the Nika variety, by 7 % for the Novosibirskaya 84 variety. While bubbling after cryopreserva-
tion significantly reduces the germination of seeds in the Tugai variety by 25 %, in the Alina variety by 32 %,
in the Novosibirskaya 84 variety by 33 %, and in the Nika variety by 7 %. Thus, bubbling, in general, had a
positive effect on the germination of Sudan grass seeds and may be one of the methods of pre-sowing seed
treatment. As a recommendation for improving the germination of Sudan grass seeds, we suggest using bub-
bling without cryopreservation.
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Introduction

An increase in livestock production depends primarily on the feed supply. Its quantitative and
gualitative indicators can be improved by correctly selecting highly productive forage crops and improving
the technology of their cultivation. In the group of annual forage crops, great importance is given to drought-
resistant and highly productive sorghum crops, mainly Sudan grass [1, 2]

Sudan grass is a productive crop capable of producing a consistently high yield of biomass of high feed
quality. This agricultural crop is widely used to produce both coarse (hay, haylage) and succulent feed (green
mass) [3, 4]. The use of physical methods in plant growing makes it possible to increase the intensity of plant
growth and development [5].

To increase the germination of seeds and the density of seedlings, it is advisable to use pre-sowing
treatment. Some methods of pre-sowing seed preparation are difficult to implement and require the use of
pesticides during the growing season. This is associated with high economic costs for seed preparation, and
pesticides have a detrimental effect on the environment and human health [6-9].

Among physical methods, pre-sowing treatment of plants with an electromagnetic field, magnetic field,
ultraviolet radiation, ozone, ultrasound, electrochemically activated water and many others has become
widespread [10-19].

One of the promising methods of pre-sowing treatment is bubbling seeds with compressed air [16-19].

The purpose of the study was to increase the germination of seeds and the density of seedlings using the
physical method — bubbling.

Materials and methods

The object of the study was seeds of Sudanese grass of 4 varieties: Alina, Nika, Tugai, Novosibirskaya
84 (Fig. 1). The seeds were provided by the LLP “Research and Production Center for Grain Farming named
after Barayev” (Shortandy village, Akmola region). Laboratory studies were carried out in the laboratory of
biotechnology and environmental monitoring of Buketov Univesity.

Pre-sowing treatment was carried out using a bubbler for 24 hours.

After bubbling, before sowing, the seeds were kept in a KMnO, solution for 10 minutes, then washed with
distilled water and sown on damp filter paper in Petri dishes in 4 replicates. The growth dynamics of viable seeds
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were recorded daily. On 4 day, germination energy was determined, and on 7 day, seed germination was
determined. Next, the viable seeds were counted. The results were entered into the log book.

The obtained static data was processed using the R-studio program. We calculated the humidity and
germination energy indicators for 4 varieties before and after cryopreservation.

The experimental scheme was as follows:

1. Control

2. Seeds after cryopreservation without cryoprotectants

3. Bubbling without cryopreservation

4. Bubbling after cryopreservation

L —-j

Figure 1. Seeds of Sudan grass:
| — Tugai variety; Il — Nika variety; 11l — Novosibirskaya 84 variety; IV — Alina variety

Results and Discussion

Analysis of the data obtained on germination and germination energy of the Tugai variety showed that
bubbling after cryopreservation reduces seed germination by 25 % (Fig. 2). In all other variants, seed
germination of the Tugai variety, including the control, is 95 %. Bubbling accelerates the germination of
seeds, after which the seeds swell and germinate faster, which allows to check the seeds before sowing and
have time to sow the seeds at the right time, which is a very important feature of Sudan grass, a crop that is
afraid of low temperatures.
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Figure 2. Germination and germination energy of Sudan grass seeds of the Tugai variety
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Analysis of the data obtained on germination and germination energy showed that bubbling after
cryopreservation reduces seed germination by 25 %. In all other variants, seed germination of the Tugai
variety, including the control, is 95 %.

The results of bubbling after cryopreservation are significantly lower than the values in other options.

In terms of germination energy, the maximum values are for the control, the minimum values are for
bubbling after cryopreservation. In the variants of cryopreservation without cryoprotectors and bubbling
without cryopreservation, the results are statistically insignificantly lower than the control.
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Figure 3. Germination and germination energy of seeds of Sudan grass variety Nika

The Nika variety has a germination rate of 72 % under control. Bubbling increased seed germination by
13 % compared to control. Whereas when bubbling after cryopreservation, germination decreased by 7 %.
During cryopreservation without cryoprotectants, a slight decrease in germination was observed (Fig. 3).

Significant statistical differences in comparison with sparging are observed in the variants of cryopres-
ervation without a cryoprotector and sparging after cryopreservation. Compared to control there are only mi-
nor static differences.

In terms of germination energy, maximum germination is under control. Reliably significant differences
between bubbling and cryopreservation without a cryoprotector. Bubbling after cryopreservation compared
with other options shows minor statistical differences.
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Figure 4. Germination and germination energy of Sudan grass seeds of the Novosibirskaya 84 variety

For the Novosibirskaya 84 variety, germination on the control was 88 %. When bubbling after cryopreservation,
seed germination decreased by 33 % compared to the control. When bubbling, germination rate increases by 7 % and
amounts to 95 %. Cryopreservation without cryoprotectants reduces germination by 26 % compared to control (Fig. 4).

Thus, statistically significant differences for control and bubbling are the cryopreservation options without
cryoprotectants.

When studying the dynamics of germination energy, statistically significant differences are observed between the
control and experimental variants.
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Figure 5. Germination and germination energy of Sudan grass seeds of the Alina variety

The control germination rate of the Alina variety is 60 %. Whereas when bubbling after cryopreserva-
tion, germination decreased by 32 %. And during cryopreservation without cryoprotectants, germination de-
creased by 18 % (Fig. 5).

Statistically significant differences in germination and germination energy between control and bub-
bling after cryopreservation were noted.
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Conclusion

As a result of our research, we determined the effect of pre-sowing treatment using the bubbling method
for each variety of Sudan grass.

Bubbling increases seed germination compared to the control by 13 % in the Nika variety, by 7 % in the
Novosibirskaya 84 variety.

While bubbling after cryopreservation significantly reduces the germination of seeds in the Tugai varie-
ty by 25 %, in the Alina variety by 32 %, in the Novosibirskaya 84 variety by 33 %, and in the Nika variety
by 7 %.

Thus, bubbling, in general, had a positive effect on the germination of Sudan grass seeds and may be
one of the methods of pre-sowing seed treatment.

As a recommendation for improving the germination of Sudan grass seeds, we suggest using bubbling
without cryopreservation.
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A H. Manuesa, M.M. CunanTbeeBa

Cynan me0i TYKbIMbIHBIH OHTIIITIrIHEe KOMIPIIIKTEHYIIH dcepi

Makanaza KpUOKOHCEpBallMsIFa NEWiH JXKOHE OJaH KeWiH CyJaH LIeNTepiHiH TYKBIMAAPLIHBIH ©HyiHe
KOMIPIIIKTEP/IIH dCepiH 3epTTey OOMBIHINIA SKCIEPUMEHTTEPIIH HOTIDKeNepi OepinreH. AJIBIHFaH
CTaTUCTUKAIBIK ManiMeTTep R-studio GarmapmamacheiHbIH KeMmeriMeH exenyi. CynaH 1medi TYKbIMIapbIHBIH
BUIFAJIJBUIBIFEl MEH ©HY JHEPTHSCHIHBIH KOPCETKIIMTEpiH ecenTel, 0akpuiay jKoHe TIKIpHOeNiK HycKaiap
apachIH/AFEl CTATHCTHKAIBIK MAaHBI3IBUIBIFBI aHBIKTAJIBl. DKCIIEPIMEHT JKYPTi3y YIIIH CyMEH TOJTHIPBUIFaH
LWIHHAPTIK BIIBICTAH JKOHE OTTETIMEH KaMTaMachl3 €Ty YLIH KemipIIiKTi KOHABIPFH kacanapl. Cynax
mebiniy «Hukay, «Tyrait», «Anuna», «HoBocubupckas 84» arTel 4 copThiHaH ceOy aJAbIHIAAFBl TYKBIMIIBIK
OHJIEYAIH HOTWXeci anbHIBL. KemipimikTeHyzae TYKBIM OHTIIITIrH OakpllayMeH canblcThipraHga «Hukay
copteiHma 13 %-ra, «HoBocubupckast 84» copteiHma 7%-Fa apTThl. A KPHOKOHCEPBAIMSAAAH KeHiH
kemipmikreny «Tyrait» coprteiHna 25 %-ra, «AmuHay copthiHaa 32 %-ra, «HoBocubupckas 84» copTeiHma
33 %-ra, «Huka» copteiHma 7 %-fa, sSFHM TYKbIMHBIH OHTIIITIrl aiTapiblkTaii TeMeHneni. Ocbuiaiima,
KOIIPIIIKTep HETi3iHeH CyJaH [IeN TYKBIMAApPBIHBIH ©HYiHE OH acep eTTi JKoHe TYKBIMABI ce0y aijiblHaa
eHzey dficTepiHiH Oipi 6osysl MyMkiH. CymaH IIern TYKbIMAApBIHBIH OHYIH jKaKkcapTy OOWBIHIIA YCBHIHBIC
peTiHae KPHOKOHCEPBALUICHI3 KOIIPIIIKTI MaiJaTaHnyIbl YCEIHAMBI3.

Kinm ce30ep. xemipiik, cyaH meoi, OHTIIITIK, OHY SHEPTUACH, KpHOKOHCEPBAIHS.

A H. Manuea, M.M. CunantbeBa

Bausinue 6ap0oTHPOBAHUS HA BCX0KECTh CEMSAH CYJAAHCKOI TPaBbl

B crarbe npeACTaBIeHbI Pe3yNIbTaThl SKCIIEPUMEHTOB 110 U3YYCHHUIO BIHAHUSA 6apOOTHPOBAHMS HA BCXOXKECTh
CeMsIH CyIaHCKOH TpaBbl IO W TOCIE€ KPHOKOHCEpBAlMH. [lojyueHHBIE CTaTUCTHYECKUE IaHHbBIC OBUIH
obpaboransl ¢ momompl0 mporpammel  R-studio. TlpocumTany TmoOKa3aTesld BIAXKHOCTH W SHEPTHU
NpOpacTaHusl CeMSH CYJaHCKOM TpaBbl, ONPENENMIM CTATHCTHYECKH JOCTOBEPHYIO 3HAYMMOCTH MEXIY
KOHTPOJIEM U OJKCIIepUMEHTAJbHBIM BapuaHTaMu. JIsi TpoBeleHMs] SKCIEepUMEHTa Obula Co3JaHa
OapOoTakHasi yCTaHOBKA W3 LWJIMHAPWYECKOH EMKOCTH, 3allOJHEHHOH BonoW, W OapboTepa i momaqu
kucnopona. ITosydeHsl pe3ysbTaThl NPEANOCEBHONH 00pabOTKH CeMsH it 4 COPTOB CyIaHCKOH TpaBbI:
«Huxkay, «Tyrait», «AnmuHa», «HoBocubOupckas 84». BapOoTupoBaHHE IMOBBIIIAET BCXOXKECTH CEMSH IO
cpaBHEHHIO ¢ KoHTponeM Ha 13 % y copra «Hwukay, Ha 7 % — y copra «HoBocubupckas 84». B To Bpemst
Kak 6apOOTHpOBaHME MOCIEe KPUKOHCEPBAIMH 3HAYNTEIbHO CHIKAET BCXOXKECTh CeMsH y copta «Tyrait» Ha
25 %, y copta «Anuna» — Ha 32 %, y copta «HoBocubupckas 84» — na 33 %, y copta «Huka» — nHa 7 %.
Takum o6pa3om, 6apOOTHPOBAHHUE B LIEJIOM MOJIOKUTENIBHO MOBJINSIIO Ha BCXOXKECTh CEMSTH CYAaHCKOM TpaBbI
U MOXXET SIBISITBCS OJHMM M3 CHOCOOOB NpernoceBHON 00paboTKH ceMsiH. B kadecTBe pekoMeHIAIH Mo
YAYYLIICHHIO BCXOXKECTH CEMsSH CyIaHCKOW TpaBbl TpeAjaraeM HCIoJIb30BaTh OapOoTupoBanue 0Oe3
KPUOKOHCEPBALUH.

Knioueswvie cnosa: 6apdotupoBanue, cyJaHCKask TPaBa, BCX0XKECTh, YHEPTHS IPOPACTaHUs, KPHOKOHCEPBAIISI.
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