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For the prospects of breeding, the important features are those that went beyond the morphologi-
cal constitution of species. Their source is the kind of evolutionary mutation reserve of buck-
wheat, which is significantly different from intraspecific polymorphism.

The aim and tasks of the study. Some spontaneous mutations - the only source of the necessary
genetic material expansion.

Material and methods. Genetic diversity of buckwheat was created and discovered by identify-
ing genotypes from various ecogeographical groups; recombinogenesis using intra- or inter-
specific hybridization with further identification of genotypes by offspring; inbreeding for
separation of buckwheat population into different genotypes.

Results and discussion. Determinate, green flowering are controlled by monogenic recessive
alleles, short caulescent controlled by both recessive and dominant genes.

Feature "high-grained shortened central stalk™ with specific regulation of photosystem is mono-
genic recessive controlled.

Heterostyled hybrids F; were obtained from from the wild type of self-fertile F. homotropicum
(homostyly form) by introgression feature of self, which confirmi their hybridity and recessive
control of homostyly.

We observed monogenic splitting in the hybrid combination F, (Form D / Fagopyrum homo-
tropicum), where heterostyled dolichostylous phenotype appears

Conclusions. Identified valuable evolutionary mutations are determinant forms of three types of
inflorescences, three types of green flowering, short caulescent, red flowering, leafless form,
"truncated high-grained central stalk™ and fasciations and qualify as genetic diversity of buck-
wheat features.

Key words: buckwheat, mutation, determinant, green-flowering, red-flowering,
“high-grained shortened central stalk’.
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OPTIMIZATION OF CULTURE MEDIUM FOR A BRADYRHIZOBIUM JAPONICUM
STRAIN INTRODUCED FROM RUSSIA

Jin Xiaomei
Liaoning Academy of Agricultural Sciences, Shenyang, China

Bradyrhizobium japonicum strain GF, which was introduced from Russia, was cultured in
five media YMA, TY, PA, BSE and SM. It was found that the stain grew more rapidly in YMA
medium than in the other four media. Then the carbon source in YMA medium was optimized,
and the result proved that glucose was the optimal carbon source for the cultivation of B. japoni-
cum strain GF in YMA medium. Finally, four components in YMA medium were optimized us-
ing a Lo (3*) orthogonal array. We chose the optimal mix for B. japonicum strain GF to be YMA
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medium at 10.0 g/l glucose, 0.8 g/l yeast powder, 0.2 g/l MgSO,4-7H,0, 0.8 g/l K;HPO,, 0.1 g/l
NaCl and 0.01 g/l CaCl,.

Key words: Bradyrhizobium japonicum, introduced from Russia, medium, optimization
rhizobia, nitrogen, symbiotic relationship, leguminous plants

Introduction. The rhizobium-legume symbiosis is the most efficient in nitrogen fixation
and thus provides the major proportion of available nitrogen to plants [1]. Bradyrhizobium japon-
icum, a species of legume-root nodulating, can convert atmospheric nitrogen into ammonia,
which is directly available for leguminous plants. The nitrogen fixation of B. japonicum improves
the nutritional status, yield and quality of legumes, but also provides more available nitrogen to
soil and thus improves soil fertility [2].

Analysis of publications, pose the problem. Rhizobium inoculation in legumes is con-
sidered as a routine measure for improving crop yield and reducing fertilizer application all over
the world, that is why rhizobium products are available in markets in many countries. With the
development of pollution-free agriculture, inoculation of efficient soybean rhizobia will produce
more significant social and environmental benefits [3].

Solid theoretical foundation about rhizobia and abundant practical experience have been
accumulated for nearly 100 years of research in Russia [4, 5]. More than a dozen of B. japonicum
strains, which were introduced from All-Russia Research and Development Institute of Soybean,
Russian Academy of Agricultural Sciences, were studied, developed and finally applied by Hei-
long Academy of Agricultural Sciences according to the ecological characteristics and soybean
cultivars in Heilongjiang Province. YMA medium is widely used for the isolation and cultivation
of rhizobia in the laboratory, but not suitable for large-scale production, because rhizobia grow
slowly on it. So, the components and their concentrations in medium should be optimized to im-
prove the growth rate of rhizobia.

The aim and tasks of the study. In the present study, the components and their concen-
trations in YMA medium, which was the most suitable for the cultivation of B. japonicum strains,
were optimized with an attempt to provide a scientific basis for high-density and large-scale cul-
tivation of rhizobia.

Materials and methods.

1.1 Materials

1.1.1 Strain. B. japonicum strain GF is a fast-growing soybean rhizobium provided by the
All-Russia Research and Development Institute of Soybean, Russian Academy of Agricultural
Sciences.

1.1.2 Media. Five media YMA, SM, TY, PA and BSE were selected in this study.

1.2 Methods

1.2.1 Activationand inoculation of B. japonicum. Stock solution of B. japonicum was in-
oculated to a slant and cultured at 28 °C for 2 days and then inoculated into YMA liquid medium,
cultured at 28 °C, at 150 r/min for 4 days.

1.2.2 Expanding culture of B. japonicum. The above-obtained B. japonicum liquid me-
dium was inoculated at the ratio of 1% (V/V) into four media in 250 flasks, each containing
100 ml of medium, cultured at 28 °C and at 150 r/min.

1.2.3 Comparison of culture media. The OD value of each bacterial culture medium dur-
ing different growth periods was read at 600 nm using a spectrophotometer to plot the growth
curves of B. japonicum in YMA, PA, BSE, TY and SM media.

1.2.4 Screening of carbon sources. After the optimal medium was determined, carbon
source in the medium was optimized. In detail, mannitol in YMA medium was replaced by an
equal amount of glycerol, lactose, dextrose, sucrose or maltose, while other components remained
unchanged. Then, bacterial liquid was inoculated into these liquid media at the inoculation ratio
of 1%, cultured at 28 °C and at 150 r/min. The OD values of the media were determined 12, 24,
36 and 48 h later.

1.2.5 Optimization of medium components. Four components in YMA medium were op-
timized using a Lo (3*) orthogonal array after the optimal carbon source was determined (table 1).
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Orthogonal array

Table 1

Orthogonal Medium compo-
design nents (g)
No. Yeast
A B C D Glucose extract K>HPO4 MgSO4‘7H20
1 1 1 1 1 10 0.4 0.5 0.1
2 1 2 2 2 10 0.6 0.8 0.15
3 1 3 3 3 10 0.8 1.0 0.2
4 2 1 2 3 12 0.4 0.8 0.2
5 2 2 3 1 12 0.6 1.0 0.1
6 2 3 1 2 12 0.8 0.5 0.15
7 3 1 3 2 15 0.4 1.0 0.15
8 3 2 1 3 15 0.6 0.5 0.2
9 3 3 2 1 15 0.8 0.8 0.1
Results and discussion.
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Fig. 1. Growth rate of B. japonicum strain GF in different media

2. 1 Growth of B. japonicum strain GF in different media. The OD values of B. japoni-
cum cells grown in YMA, TY, SM, PA and BSE media were measured and plotted versus the
incubation time. As shown in Fig. 1, the strain GF grew more rapidly in YMA medium than in
other media. The bacterial growth rates in BSE, TY and PA media were similar, all higher than
that in SM medium. So, YMA medium, which is the most commonly used for the culturing B.
japonicum, was selected, and its components were optimized in this study.
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Fig. 2. Effects of different carbon sources on growth of B. japonicum strain GF
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2.2 Optimization of YMA medium components

2.2.1 Carbon source. The growth rate of B. japonicum strain GF in YMA medium supplemented
with different carbon sources was measured. The results showed that the strain grew the most
rapidly, when glucose was used as a carbon source in YMA medium. The strain grew better in
YMA media supplemented with mannitol, sucrose and glycerol than in YMA medium
supplemented with lactose. Therefore, glucose was selected as the optimal carbon source and its
concentration in YMA medium was optimized in later tests.

_ =
[\ >~
T 1

—o—The optimizedmedium
Medium

—8—No. 3 Original

OD Value
o o
Sy 0O —

S S i
I TN

YMA medium

(=}

1 2 3 4
Time (12h/unit)

Fig. 3. Growth of B. japonicum strain GF in the optimized medium, medium No. 3 and original

YMA medium
Table 2
Results of orthogonal test
Medium No. 1 2 3 4 5 6 7 8 9
OD 0.982 | 1.073 | 1.132 | 0.912 | 0.871 | 0.882 | 0.635 | 0.786 | 0.792
Table 3
Range analysis on the data of Ly (3% orthogonal array
A B C D
kl 1.062 0.843 0.883 0.882
K2 0.888 0.91 0.926 0.863
K3 0.738 0.935 0.879 0.943
R 0.324 0.092 0.047 0.08
Optimal level Al B3 C2 D3
Sequence A>B>D>C

2.2.2 Optimal concentrations of four major components in YMA medium. After the op-
timal carbon source was determined, the concentrations of four major components in YMA me-
dium were optimized using a Lo (3*) orthogonal array. As shown in Table 2, the strain GF grew
more rapidly in medium No. 3 than in all other media. Range analysis on the data revealed that
the effects of the four components in YMA medium on the growth rate of the strain GF can be
ranked in the following order: glucose > yeast extract > MgSQO,4-7H,0 > K,HPO,4. As shown in
Table 3, A1B3C2D3 was the best combination. So, optimal mixture for B. japonicumstrain strain
GF was chosen to be YMA medium at 10.0 g/l glucose, 0.8 g/l yeast powder, 0.2 g/l
MgSOQO,-7H,0, 0.8 g/l K;HPO,, 0.1 g/l NaCl, 0.01 g/l CaCl,and 4 ml/l Rh solution.

2.2.3 Verification of the optimized medium. The optimal medium (A1B3C2D3) we
screened through the orthogonal design was compared with medium No. 3 and original YMA
medium in the orthogonal test. The OD values of B. japonicum cells cultured in the three media
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were measured 12, 24, 36 and 48 h after inoculation. The results proved that the OD value of the
optimized medium was higher than those of medium No. 3 and original YMA medium (Fig. 3),
indicating that the optimized medium was better than original YMA medium for culturing B. ja-
ponicum.

Conclusions. In summary, among the five media we tested, YMA was the best for the
culturing B. japonicum strain GF, which was introduced from Russia, and glucose was the best
carbon source in YMA medium. According to the orthogonal tests, we chose the optimal mixture
for B. japonicum strain GF to be YMA medium at 10.0 g/l glucose, 0.8 g/l yeast powder, 0.2 g/l
MgSQ,-7H,0, 0.8 g/l K;HPO4, 0.1 g/l NaCl, 0.01 g/l CaCl,and 4 ml/l Rh solution. The optimized
YMA medium makes it possible to produce rhizobia rapidly at a large scale, which is necessary
for the industrial production of rhizobia [6].
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OIITHMI3AIIIA ;KHBHJIbHOI' O CEPE/JOBHIIIA JI/IA IHTPOJYKOBAHOI' O 3 POCII
IITAMY BY/IbBOYKOBHX BAKTEPIH BRADYRHIZOBIUM JAPONICUM

Jin Xiaomei

JIsoHIHCBKa aKaJieMisl CUIbChbKOTOCIogapchkux Hayk, [llenssaH, Kurait

Mera i 3agaui pocaimkeHHsi. J{ocnipkeHHs crpsMOBaHe Ha BU3HAUEHHS KOMIIOHEHTIB Ta iX
KOHIIEHTpAIIi] JJ )KUBUIBHOTO cepefoBuiia YMA, siki Oy 6 HaOUIbIn IpUaaTHI s KyJb-
TUBYBaHHsI Oynb00uKOBUX Oaktepii coi Bradyrhizobium japonicum. 1le 3a6e3me4nTh HAyKOBY
OCHOBY JIJIs1 BUPOOHHIITBA OyJIbOOUYKOBUX OAaKTEpii y MPOMHUCIOBUX MacIITa0ax.

Marepiaau i meroau. Buxigaum marepiaaom Oynu Oynp0oukoBi OakTepii coi Bradyrhizobium
japonicum, mtam GF, sxuit 6yno iHTpomykoBano 3 Bceepociticekoro HII coi PACT'H. JXuBu-
neHI cepenoBumma — YMA, SM, TY, PA, BSE.

KoH1eHTpoBaHuii po34nH OakTepiil KyJIBTHBYBAIM NPOTATOM JBOX 110 npu 28 °C, moTiM po3mozi-
JSI0Th Y PIAKOMY JKUBUIBHOMY cepenoBuilll YMA 1 KynbTUBYIOTh 4oTHpH 100u. [licns uporo
B. japonicum po3noainisuiy y 4oTUPbOX cepenopuinax B 250 komdax mo 100 mu. OntumansHe
CepeIOBUIIE BU3HAYAIIM B PI3HI MEPIOAN pOCTY OAaKTEPii 3a JOMIOMOTOI0 CIIEKTpodhoTOMETpa 32
KpUBUMH 3pocTaHHs. [licig 1poro Oyno ONTHMI30BAaHO CKIIAJ >KUBHIIBHOTO CEpElIOBHUINA Ta
KOHIIEHTpAIIisl HOro KOMIOHEHTIB. 30KpemMa, MaHIT y cepenoBuili Y MA Oyio 3amiHEeHO Ha Ta-
Ky K KUJIBKICTh DNIILIEPHUHY, JTAKTO3H, IEKCTPO3H, Caxapo3u, MaJIbTO3H, B TOM Yac SK 1HII KOM-
MOHEHTH 3aJIUIIATHACS HE3MIHHUMH.

OO0roBopeHHsi pe3yabTariB. Pe3ynbraru AOCHIDKEHHS MOKa3aid, IO KITHHU B. japonicum
HaWIIBUIIIE BUPOCTAIN y cepenoBunli YMA y nopiBHsHHI 3 iHmuMu — SM, TY, PA, BSE.
Takum unHOM, >KUBUIIbHE cepenoBuie YMA Oyno BuOpaHe /Uit ONTUMI3AIII] CKIIadYy.

Temn pocty B. japonicum TMOCWIIOETbCA 32 JOMOBHEHHS XUBHJIBHOTO CEPEOBHILA BYIIIELEM 3
pizHux mxepen. Cepea AEKUIBKOX JpKepen (INII0K03a, MaHiT, caxapo3a, IilneposiraH) Oyino Bu-
3HAYEHO, 110 KPaIUM € ITI0Ko3a. 3a TeMmnamu pocty mramy GF Oyno BcTaHOBJIEHO, 110 ONTH-
MaJIbHUM CITiBBIJTHOIICHHSIM KOMIIOHEHTIB 1 KoHIeHTpatlii € 10,0 r/n rmoko3u, 0,8 /a1 mopor-
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KOBHUX JIpiKIKiB, 0,2 r/m MgSO4-7H,0, 0,8 r/m K;HPOy, 0,1 /1 NaCl, 0,01 r/n CaCl, 1 4 mn/n
po3unHy Rh.

OnTumizoBaHe CepeOBHINE MOPIBHIOBAIHN 3 OpUTiHANTEHUM Y MA Ta i3 cepenouiem Ne 3. Ori-
HIOBAJIM PE3yJIbTaTH KYJIBTUBYBaHHS OakTepiit yepe3 12, 24, 36 1 48 roauH micis 1HOKYIISIIII.
JloBesieHo, 110 ONITUMI30BaHE CEPEIOBUINE 33 UM MOKAa3HUKOM OyIlo Kpalle, HiXK OpUTiHAIbHE
1 Ne 3.

BucHoBKHU. Y pe3ynbTari JOCHIKEHHS! BCTAHOBIICHO, IO CEpe I’ SITH JKUBUIBHUX CEPEIOBUII]
KpAIUM Uit iHOKyisinii Oynp00ukoBuX Gaktepiii coi B. japonicum mtam GF € YMA. Horo
CKJIaJT ONITHMI30BaHO 1 BCTAHOBJICHO, 110 KPAaIlMMU KOMIIOHEHTaMH 1 KoHIeHTparliero € 10,0 r/n
rroko3u, 0,8 r/n mopomkoBux ApiKIKiB, 0,2 /1 MgSO4-7H,0, 0,8 /1 KoHPO4, 0,1 /1 NaCl,
0,01 r/n CaCl, i 4 mur/n po3unny Rh. OnrtumizoBane cepenouine YMA HagacTb MOXKIJIHBICTh
BUPOOHUIITBA OYJILO0YKOBUX OaKTEpii B MPOMHUCIOBUX MaciTadax y CTHCIIMMA 4Jac.

Knrouoei cnoesa: Bradyrhizobium japonicum, inmpooykyis 3 Pocii, cepedosuwe, onmumizayis,
oybboukosi bakmepii, azom, cumbios, 60008 pociuHu

OIITHMH3BALIUA ITHTATEJILHOH CPEJIbI JI/TA HHTPOJAYIITHPOBAHHOI'O H3
POCCHH IITAMMA KIYBEHbKOBBIX BAKTEPHH BRADYRHIZOBIUM JAPONICUM
Jin Xiaomeli

JIsonuHCKass AKaeMHsl CEIbCKOX03sICTBEHHBIX HayK, lllennsn, Kutait

Henap u 3agaun ucciaenoBanus. VcciaenoBanue HallpaBiIeHO HA ONPEAEICHUE KOMIIOHEHTOB U UX
KOHIIGHTPAIIMH JIJIsl MTUTATeNbHOM cpeabl Y MA, KoTopbie ObUTH Obl HanOOJIee MPUTOTHBIMH TSI
KyJIBTHBUPOBAHUS KIYOCHBKOBBIX Oaktepwii cou Bradyrhizobium japonicum. 910 obecnieunT
Hay4YHOE OCHOBAHHE JJIsl MPOU3BOJICTBA KIIYOSHBKOBBIX OaKTepUil B MTPOMBIIUICHHBIX MacIITa-
Oax.

Marepuanbl U Metoabl. VcxomHeiM MarepuanoM ObulM KITyOGHBKOBBIE OakTepuu cou B.
japonicum, mramm GF, uatponymnuposannsiii u3 Beepoccuiickoro HUU con PACXH. Tlura-
TenbHbIe cpeasl — YMA, SM, TY, PA, BSE.

KonnentpupoBaHHblii pacTBOp OakTepuil KYIBTHBHPOBAIN HA MPOTSIKEHUU JIBYX CYTOK mpu 28
°C, m0TOM pactpeessiyii B )KHUIAKON mUTareabHoi cpeae YMA 1 KyJIbTHBHPOBAJIN YETBEPO CY-
tok. [locne atoro B. japonicum pacmpenensiu B deTbipex cpenax B 250 xombax mo 100 mut.
OnTuUManbHyIO Cpely ONpeIeNsin B pa3HbIe MEPUOIbl pOCTa OAKTEPHid C MTOMOIIBIO CIIEKTPO-
(dboToMeTpa 1o KpuBbIM Bo3pacTaHus. [locie 3Toro 661 ONTUMU3UPOBAH COCTAB MUTATEIIBLHON
Cpellbl U KOHLEHTpalUs €€ KOMIIOHEHTOB. B 4acTHOCTH, MaHUT B mUTaTelbHOU cpeae YMA
ObLT 3aMEHEH Ha TaKoe e KOJIMYECTBO IIMIEPHHA, JIAKTO3bI, IEKCTPO3bl, Caxapo3bl, MaJbTO-
3bl, B TO BPEMsI KaK JPYrue KOMIIOHEHThI OCTABAINCh HEU3MEHHBIMU.

OO0cy:x1eHne pe3yabTaToB. Pe3ynbsrarsl HCCIEIOBaHMS TIOKA3ald, YTO KIETKH B. japonicum ObICT-
pee Bcero BelpacTaiy B UTarenbHol cpene YMA B cpaBHeHuu ¢ npyrumu — SM, TY, PA, BSE.
Taxum 00pa3zom, nurarenbHas cpena Y MA Oblia BeIOpaHa it ONITUMHU3AINH COCTaBa.

Temn pocra B. japonicum ycuinvBaeTcsi Tpu JOOABICHHHM B MUTATEIBHYIO CPeAy yIiepoaa u3
pa3HBIX UCTOYHUKOB. Cpeli HECKOIBKUX MCTOYHUKOB (IIFOKO3a, MAHUT, caxapo3a, MIUIEPOJI-
TaH) ObUIO OMpeNeNeHo, YTO JIYUIIUM sBJseTCs TtoKko3a. [lo Temmam pocra mrtamma GF Obio
YCTAQHOBJICHO, YTO ONTHMAJILHBIM COOTHOIIIEHWEM KOMITOHEHTOB W KOHIIEHTPAIUi SIBIISETCS
10,0 r/n tmoxo3sl, 0,8 /1 mopomkoBeix Apoxxkeid, 0,2 r/m MgSO4-7H,0, 0,8 r/n K;HPO,,
0,1 r/n NacCl, 0,01 r/n CaCl, u 4 mn/n pactBopa Rh.

OnTUMHU3MPOBAaHHYIO IUTATENbHYIO CPENY CPABHUBAIN ¢ OpUrHHAIbHON YMA u co cpenoit Ne 3.
OrneHuBaNId pe3yabTaThl KYJIBTUBUPOBaHMS Oaktepuii uepe3 12, 24, 36 u 48 yvaca mocie WHO-
Kynsiuu. Jloka3aHo, 4TO ONTUMHU3UPOBAaHHAsS MMUTATENIbHAS CPE/a 0 STHM ToKa3aremsM Oblia
JIy4ille, 4YeM OpuruHayibHas u Ne 3.

BoiBonambl. B pesynbrare mcciaenoBaHusl yCTAHOBJICHO, YTO M3 MATH MUTATENBHBIX Cpel JTydlieit
JUTSl THOKYJIAIIMK KITYOCHBKOBBIX OakTepuii cou B. japonicum mtamm GF sBisercs YMA. Ee
COCTaB ONTUMHU3HPOBAH U YCTAHOBIIEHO, YTO JIYYIIMMHU KOMIIOHEHTAMU U WX KOHILIEHTpALUEH
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sBisiotrest 10,0 r/n mroko3sl, 0,8 r/m mopomkoBeix apoxxeid, 0,2 r/m MgSO4-7H,0, 0,8 1/n
K,;HPOy, 0,1 r/n NaCl, 0,01 r/n CaCl, u 4 ma/n pactBopa Rh. OnTuMusupoBaHHasi TUTaTEb-
Has cpena YMA mpenocTaBUT BO3MOXKHOCTh IMPOHM3BOZACTBA KIIYOCHBKOBBIX OakTepuil B Ipo-
MBIIJICHHBIX MacIITa0ax B CKaTble CPOKH.

Knroueswvie cnosa: Bradyrhizobium japonicum, unmpooyxkyus uz Poccuu, nutareiabpHas cpeia,
onmumuzayus, K1ybeHbKkogvle bakxmepuu, azom, cumouos, 600608vie pacmeHus

OPTIMIZATION OF CULTURE MEDIUM FOR A BRADYRHIZOBIUM JAPONICUM
STRAIN INTRODUCED FROM RUSSIA

Jin Xiaomei

Liaoning Academy of Agricultural Sciences, Shenyang, China

The aim and tasks of the study. The study was aimed at determination of ingredients and their
concentrations to culture medium YMA, which would be the most suitable for cultivation of
soybean nodule bacteria Bradyrhizobium japonicum. This will provide a scientific rationale for
the production of nodule bacteria on an industrial scale.

Materials and methods. The starting material was soybean nodule bacteria B. japonicum, strain
GF, introduced from the All-Russian Research Institute of Soybean of the Russian Agricultural
Academy. Culture media were YMA, SM, TY, PA, BSE.

Concentrated solution of bacteria was cultured for two days at 28 ° C, then was spread in liquid
nutrient medium YMA and cultured for four days. Thereafter, B. japonicum was devided
among four media in 250 flasks of 100 ml. Optimal medium was spectrophotometrically de-
termined for different periods of bacterium growth by growth curves. Thereafter, nutrient me-
dium composition and concentration of its ingredients were optimized. In particular, mannitol
in nutrient medium YMA was replaced with the same amount of glycerol, lactose, dextrose,
sucrose, and maltose, while the other ingredients remained unchanged.

Results and discussion. The results showed that B. japonicum cells grew the fastest in nutrient
medium YMA as compared with the others - SM, TY, PA, BSE. Thus, culture medium YMA
was chosen to optimize the composition.

The growth rate of B. japonicum enhanced, when carbon from different sources was added to
nutrient medium. Among several sources (glucose, mannitol, sucrose, glycerytan), glucose was
the best. In terms of strain GF growth it was found that the optimal ratio of ingredients and
concentrations was 10.0 g / L of glucose, 0.8 g / L of yeast powder, 0.2 g / L of MgSOy *
7H,0, 0.8 g/ L of K;HPOy4, 0.1 g/ L of NaCl, 0.01 g/ L of CaCl,, and 4 ml / L of Rh solution.

Optimized culture medium was compared with original medium YMA and medium 3. Results of
culturing bacteria 12, 24, 36 and 48 hours after inoculation were assessed. It was proved that
optimized nutrient medium by these parameters was better than original one and number 3.

Conclusions. The study revealed that of the five culture media YMA was the best to inoculate
soybean nodule bacteria B. japonicum, strain GF. Its composition was optimized, and it was
demonstrated that the best ingredients and their concentrations were 10.0 g / L of glucose,
0.8 g/ L of yeast powder, 0.2 g/ L of MgSO,4 * 7H,0, 0.8 g/ L of K;HPO4, 0.1 g/ L of NaCl,
0.01 g/ L of CaCl,, and 4 ml / L of Rh solution. Optimized culture medium YMA will enable
the production of nodule bacteria on an industrial scale in a short time.

Key words: Bradyrhizobium japonicum, introduction from Russia, nutrient medium,
optimization, nodule bacteria, nitrogen, symbiosis, legumes
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