WD 03/ 016241 PCT/ HU02/ 00081 M CROORGANI SM5 FOR THE TREATMENT OF SO L AND
PROCESS FOR OBTAI NI NG THEM TECHNI CAL FI ELD The present invention rel ates
t o producwOp/oceat ai ning alive mcro- io organisn(s) suit @oradonossoi |
treatment, mcro-organisns multiplying under different climtic and
natural circunstances, as well as the procedure for the production of the
products, furthernore procedure for the treatnent of the soil and plants
with the products. More detailed, the invention relates to a procedure for
preparing the 15 products fromany of the m cro-organi sns specified bel ow,
or fromthe mxture thereof. Furthernore, the invention relates to a
procedure for the creation of the cultures of the mcro-organisns to be
used. Subject of the invention are the m cro-organisns thensel ves, as
well. 20 More detailed, the invention relates to a procedure for the

t r eat ment MBFROORFAISH [FOR HE; REATMENT SFWFYHR A FBITEE TOhPEFHINAYC dF=F east
one of the mcro- organisns Azospirillum brasilense ssp. SWol (NCAIM/P/ ‘B
001293), Azotobacter vinelandii spp. M657 (NCAIM/P/ B 001291),
Pseudononas fluorescens var. SWL1 (NCAIM/P/ B 001296), Bacillus pol ynyxa
var. SWL7 .25 (NCAIM/P/ B 001295/, Bacillus negateriumvar. M26 (NCA M
/Pl B 001301/ -, furthernore the products multiplying and existing in the
envi ronmaht of the plant in question, containing the listed m cro-organi snms
and their ACKGROUND ART The natural mediumof the soil is

t he sel f-reg Et}ﬁf\l‘@&c‘f@ em of the plants and m cro-organi sns, under

825852!24? IrD(C::EIJ';rIsiIt aﬁ?‘@gj(sgélé]ﬁﬁ]?tﬁ@ﬂ o(r:[%la%%ettge mgkgggﬁhwnéhe ot ones
When t helobal wgeexsmm(\‘zklsuneble for s$dik treatment, ahicrtrergarmismsi onltipdyiad thded by
human acti vi gﬁen ?lﬂ%tlg dgnatugél circumstances, as well as the procedure for the
production of the products, furthermore procedure for the treatment of the
soil and plants with the products.
More detailed, the invention relates to a procedure for preparing the

15 products from any of the micro-organisms specified below, or from the

mixture thereof. .‘ |
Furthermore, the invention relates té a procedure for the creation of
the cultures of the micro-organisms to be used. Subject of the invention are
the micro-organisms themselves, as well.

20 More detailed, the invention relates to a procedure for the treatment of
the soil and the plants with a product containing at least one of the micro-
organisms Azospirillum brasilense ssp. SW51 (NCAIM /P/ B 001293),
Azotobacter vinelandii spp. M657 (NCAIM /P/ B 001291), Pseudomonas
fluorescens var. SW11 (NCAIM /P/ B 001296), Bacillus polymyxa var. SW17

25 (NCAIM /P/ B 001295/, Bacillus megaterium var. M326 (NCAIM /P/ B
001301/ -, furthermore the products multiplying and existing in the

environment of the plant in question, containing the listed micro-organisms
and their production.

30 BACKGROUND ART .
The natural medium of the soil is the self-regulating ecosystem of the
plants and micro-organisms, under natural circumstances, the existence of

J
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natural and artificial fertilisation, use of plant-protecting agents, etc.)
inits structure and function, changes of non foreseeable effect can
occur. Fowotlhei@4devel opnent of the m cro-organi sm popul aticansumeewsed f or
the optimal cultivation of a given cultivated plant, on the different
soils and under different climatic circunstances, a selection tinme |asting
for long years is needed. The determ fant nicro- organl SNB of t he

favourabl e r Q- or OYEER n the
soi | and tﬁEe F'Eﬁ%g?{(]?ﬁ@é%e§ﬁ1%ﬁ8§m%8%& B ot 8?}’{ %I Va (l'g{)érll&ﬁgeadn be
created W tifitRe @BArdenef thayévoldiith isreuéd bgrfhllrhals ak:ﬂwtld?@(dﬂejuhploughlegd
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| mpor tant fg Wﬁ%@ﬁg@gﬁ%nﬁh Cﬂe‘é' cﬁf%r?ﬁeeé&ﬁé%‘fﬂ@c{‘@% B¥cdalrer Mery

experiments e'in tiplied, produced by
| ndust risal dmxdltqﬂﬁeniamﬂ then nherobmrgagism txmpulaunrtshe\eededl far nther optimal

PP oot | " atona oh 4y v ehcutaied aRs. o e artael sl Arehindef ™
di fferent acn# réi’tlfélﬁr’iﬁﬂ:t ﬁ&ﬁﬁé@%cé@”a%lé&ﬁfﬁ hfﬁ@@bdtlﬂgtﬁ‘?lbﬁ@%

envi ronnent o e root 0 system of the [iving %ants (rhysosphere) and
t he ger ni nanéetpd dddsdetespinanhnmisiorenganismmar the Vpérﬁhlémlﬁr@nQ@ﬁé!ﬁ@ The

propagation_ of the bacteria i e en enced
by many f acR e t"’fhé%%”e\feic%?g)edgﬁaﬁ%o%%aof'ﬂzﬁé §'§I %ﬁﬁe%a?&? g{aﬂ{:%% soi |,
conposi {y Orhéédé&%rﬁhér&:tlrﬁélmmﬁcﬁaﬂ Béldi'éate@ln\ﬂltmn érieetwd dams. The

ci rcunstances. 25 The carbon source to be found in the soil cones into

bei ng pri maiesbli of dhig isrtherHugbsreyiale Mitheyt g barm@d' mpsatiingfithe rajyral
energy, wt | e I cat t han
Chat Jof 1 hescosBS dd sty Hif, BoblRAAT fifoSradnichis celly | fE ke |
chemi cal prenarsesertafea giverf plant lmpé}ﬁ)antrfrmrheecmtamme pdlmteofgaaacmm ¢t r ogen
in a so-called |nert cond|t| nis domnant, and,kthe so-c IIed fi

d'éﬂfg‘ﬁﬂ}'ty VO

ni trogen (riigteEninednihy laBoraiarm Sxperiments «aad these, can, et 8
03/ 016241 Pﬁﬁtlﬁh@&! BRYRked by industrial methods, and can be brought back in the

soil in proper proportion.

Important regularities can be discovered in the ecosystem of the soil
and micro-organisms. The number of the micro-organisms is different and
different species can be identified in the immediate environment of the root

20 system of the living plants (rhysosphere) and the germinating seeds
(spermatosphere) than more remote from these. The propagation of the
bacteria in the environment of the root is influenced by many factors. These
factors depend on the region, quality of the soil, composition of the micro-
organism population, and on the climatic circumstances.

25 The carbon source to be found in the soil comes into being primarily
and in the overwhelming majority by using the solar energy, with
photosynthesis.

The nitrogen cycle is more complicated than that of the carbon. On the
transformation of nitrogen, biological and chemical processes have an effect.

30 In the nature, the gaseous nitrogen in a so-called inert condition is dominant,
and the so-called fixed nitrogen (nitrate, nitrite, ammonia) is present in a

limited quantity.



3 For the mneralization of the nitrogen gas first of all the biological
nitrogen binding is responsible. Since over one hectare the quantity of the
nol ecul arwpimoogen anounts to 6-7x108 tons, this neans anPCagxiva0sdsibl e
source for the nitrogen bound. The interest of the experts is directed
towards 5 the nitrogen binding |iving b§|ngs i.e. towards the living

bei ngs, which can reduce the nol ecular~nitrogen to ammni a since, anong

others, the knoghegdae rﬂlBeFen%ﬁoﬁ"&rﬂeoﬁﬂﬁgbﬁnga@ﬁ‘ﬂstt B aﬂdmﬁuﬁﬁ)ﬁ)glcal

utilisation of their properties can ensur an environnent friendly
manner, t henitvoged-bindiag |sem>spogsnbl‘e t&mmongeonejmemthﬂ qua@im abitheli ng

b :
e capabl Sl BYSEEN: RYNBHIS SEENIES e awttR mEBHSra HORERS T ant 5.
The phosphoggyeaysr méChlﬁogéﬁeruaayThe |ﬁt€?§st of tﬁ@éxrﬁél’té ROGiRscté® towdrast i cal |y
cl osed under natural circunstances. The input and output are 15 identical,

the flow i sthel hifregent biediaigr living'beings, dentewandst ibe liMing beingspdrieusans.
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guano) . I n khéwledgensf @fises nitrotdrganiiis bhe thBosgdquatesyilisation withelres in

20 organi ¢ conmpounds, the mneralization of fhese takes place th,a high
ol

speed (3- 8 IQEBrRs CAN GMRBIrgoliny 61N ewranrwttﬁﬁ@mﬂyaa@éwnbthq d¥idehe

pl ants - osphor ousous conpounds is dlfferent nerely 5 %
of the 400- C?[é%ﬁg%ﬂﬁ%osp rousous detectable in each 1 kg of the aver age

soils iso avail aBbme fﬁmegeurbindiag bfcterer fhaihe phmehdncfmli\dng@npdiﬁnds i's

500- 2000 2 ears nsportin sphonol ytic, m cro: sm
groups in tgeyngmqrou ﬁ@cg?ﬁ%laé? fﬁﬁ)@iﬁ% FJE'{ 3 P%JOQHB'SFOWEH q not
accessi bl e b@fer hiBReP I%ms can be brought in solution. If the

m cro-organi sns brought in the soil "function", and the mneral contents

of the soil are Fhei phasphorpusons cysie, otospanyhdof thati pf Zbes nitgesi nBng
phosphate | ?yranc(;t)lcaln oseacllr Ymacrar Cn%?urgF c?r&?r%s a%rc%g ¥he input and output are
15 identical, the flow is slight, the air won't be contaminated with
phosphorousous. Finally, this element accumulates in the waters, seas, and
only a slight quantity of this gets back to the land (for instance in the form of
guano).
In the living cells of the soil the phosphorousous accumulates in
20 organic compounds, the mineralization of these takes place with a high
speed (3-8 g/m®/year). The solubility - so their accessibility for the plants - of
the arising phosphorousous compounds is different, merely 5 % of the 400-
1200 mg phosphorousous detectable in each 1 kg of the average soils is
available. The turnover of certain phosphorousous compounds is 500-2000
25  years.

By transporting some phosphonolytic micro-organism groups in the
soil, the complex phosphorousous compounds, which are not accessible for
the plant, can be brought in solution. If the micro-organisms brought in the
soil ,function”, and the mineral contents of the soil are satisfactory, the use of

30 the fertilizers containing phosphate is not necessary or can be considerably

reduced.



reduced. WO 03/016241 PCT/ HU02/ 00081 4 For growth, the plants need -
especially at the tine of the ripening of the crop - potassiumof a

consi der awbasquamt i ty. The plant cultivators bring the p@Cagsioamvism t he
soil by feeding of fertilizer with potassiumcontent. This fertiliser can
be made avail able fromthe potassium m nerals by neans of the 5

m cr o-organi sns rel easing the potassiunf¥ion. As far as the plants are

concerned, the MG A BnhbLE. Mol of Ao B oPlrReuBARY e

phyS|oIog|caIIy actFve co LA RE

conpounds bﬂqmgropphpbtmemmmﬁsa cansidaemable qdah’etyBTheqtlant cuaitwat))rs btihy!l ene,
gi bberel l'ings, kinetins, etc seu oups, jn the sence of
iron of a sMeyRPtagsyAt inthe ﬁﬂ'lo%gecg g%@& %ﬁ‘é?'é’é“ COWrﬁ”Eh Rign

col lect t heférﬂ%r AR 1R 7808 ARG fRIm the ?otés@%n%ﬂﬁénals gfmé)a%t&qaém c
bacteria and fungi, since these cannot utilize the iron om the

Si derophﬁoremlcrgtﬁrgenlsmshel:aasmmﬂm/wotgssmmlbe | ack of iron, on the other
hand, these siderophore diron ni

ol are the gRenmas e hAnk aie rcdmad o miblegiontishi mORRkDY iai r eccry
provi de thethg @Gllftﬂésyrﬁﬂi@uzél @ﬁ}/smﬁycdllkleaﬁ%ubd)rﬂﬁoeﬁdé hguelep\MRess amer al
techni cal versions had been aborated; several mcro-organisns are

descri bed i Moshdmpgeankcomposnds heingnphylghprraenes, | auxing fpgolexd-aoetient or s

pat ent -t 13905cHoNeRby BRERLRAE 3 RGN £t RSB T aT RO R ¢ o es
(Hungari an that prdseride 18irdi3 4)f, a adlight quahtity; gsodutenga+daiiad psidiemphbkésl 95. 068)
and Azot obac}ler chrooc ccum lo cultures again, as well as the pregaraﬂon

of the cul t WP B9 Pphs hendfpft- eisur? nPeRRLMIEsSai Sifs thisunigsr idtRehat ent
HU 207.751) b ggggﬂﬁﬁ@ﬁﬁo%a%eﬁ RACRAEE BiReELAAB AL REh A

deposit No. acl | Tus nmegateri um un the ‘ser
B 1140. Morthe didlesdphedes,i suffemgvnibition paviegtte tHe 1B8R. di3#foandnHHe26ther51, t he
authors hand, these siderophores, in soil with lack of iron, significantly stimulate the

growth of the plants, since binding the iron, these directly provide the iron for

the plant.

For the solution of the above, several technical versions had been
elaborated; several micro-organisms are described in the special literature in
full details.

Hungarian inventors disclosed the preparation of powdered
nitrification cultures (Hungarian patent HU 143.391), Azobacter chroococcum
and Rhizobium meliloti cultures (Hungarian patent HU 188.434), alga
cultures (Hungarian patent HU 195.068) and Azotobacter chroococcum

10 cultures again, as well as the prepération of the cultures of Bacillus
megaterium micro-organisms (Hungarian patent HU 207.751). The
Azobacter chroococcum had been deposited under the deposit No. 00238,
the Bacillus megaterium under the serial No. NCAIM /P/ B 1140. More
detailed, in Hungarian patents HU 188.434 and HU 207.751, the authors

15  describe the fermentation turning out of the mixture of the above deposited
micro-organisms. According to Hungarian patent HU 213 163 the authors
complete the culture of the micro-organisms of HU 207.751 with carboxy-

methyl-cellulose. Hungarian inventors in HU 1671/96 describe cultures



15 describe the fernmentation turning out of the m xture of the above
deposited mcro-organisns. According to Hungarian patent HU 213 163 the
aut hors wormploed2e1 t he culture of the mcro-organi sns of HBCZOWUI0ZHRSM t h
car boxy- methyl-cellul ose. Hungarian inventors in HU 1671/ 96 descri be

cul tures WO 03/016241 PCT/ HU02/ 00081 5 containing Azospirillumlipoferum

ssp., Azobacter vinelandi sp. Pseudorrgnas fluorescens ssp. and Bacill us
m?gat erium %%Htanﬁ‘ihﬁr OAzeéﬁﬁﬁulﬁ”Bthﬁé?urﬁpmsbﬁat | ABoBactef! f\ﬁﬁélaﬁal the
m cro-organi sns applied in the ment i oned procedures are limted by the

fact that tRsegdomates diummcens sspl tarwhtBaallmrmaget@mmwspnr@l@m-s of
various conpgsit.ions, under different climtic circunstances, survive only
for a short O{S?%Smtshe envi ronment and rhysosphere of the vari ous pl ant s

not al ways creat ghephpphdatiofndhdi effdet bp t@éSﬂi@uﬁga@s‘m“éHprMWm The
basi ¢ purpose of the invention is the p aration of such soil

i cr o- or §animentiomedy pEasedurisc are f“mi'ﬁﬁqolbé(n hec faat; W@i itheseandné@riofibierentyoi nt
of view, ar tQL |8n fcf??éﬁexerrfcegf fif sacﬁdv%fﬁ F?ﬁ'@ogﬂgnéaﬂﬁdéﬂ Hiffer

survi ve, t hei r avor a t i n Vari ous sm%s and on
vari ous pl armtlmatlclcﬁralmbianmhst fsarndvd only fort & cshanid timg), tthey &nivivonimient wmelt ances.

It has surprjsi found that th suryj val the
m cro- orgam@Y?bos?’bé hﬁ‘{aﬁ‘PPﬁ@ tﬁé‘ofﬁ&y é&?%{%&?ﬂm CONQeioRBant , fi xi ng
the nitrogen, nobilizing the phosphate, stinulating the growth of the
plant, inproving the soil structure, cultivated in the |aboratories vary

dependi ng oWIZCLOBURROBE iR INVENAEOROI | the t enperature conditions and

h | i h di Di.ffe )
e ani'sm o Basl: SRy if ar Mueflion 'S B Bbparitiony P Bieh st of

| ow hunus  ceRritRNrganisrh @BREresC MBH, ¥ror® plArftr culiVEitidA Ehd Scaomiieypo®t bf
environnment. In the course of our experlnents It has been proved that,

however sur yievwiag Pt ai tavoeabie effect randmdueh, sah theospse dmeagamsurvipey i n
the r hySOSpiﬁfI@Q 9far1d %‘f’ffhﬁ@rtfgv&rja%@ 8fe'in VaAGUS goflst ar%'gnw%rloﬁ%(% éntg heir

effect ther
15 under different climatic and cultivation circumstances.

It has surprisingly been found that the multiplying and survival the
micro-organisms favorably influencing the development of the plant, fixing
the nitrogen, mobilizing the phosphate, stimulating the growth of the plant,
improving the soil structure, cultivated in the laboratories vary depending on

20 the character of the soil, the temperature conditions and the plant in the
immediate environment of the plant. Different micro-organism groups exert
their effect in ciernozjom soil, in soil of low humus content, in loess, country
or for instance in clayey soil environment. In the course of our experiments it
has been proved that, however surprising it is, other micro-organism groups

25  can multiply in the rhysosphere of the various plants, or near to it and to
exert their effect there for a long time.

Therefore, experiments were performed for the isolation of such
micro-organisms, which have a favorable effect in the environment of a given
plant being important from economic point of view, as far as its cultivation is .

30 concerned. Additionally, experiments were also carried out for the isolation of
the micro-organisms, which can mobilize the potassium ions and for the

preparation of such micro-organisms - isolated from the soil and changed in



Therefore, experinents were perforned for the isolation of such

m cr o- organi snms, which have a favorable effect in the environnment of a

gi ven plwpotosloeizag i nportant from econom ¢ point of view, pas/H@r/o08ms1its
cultivation is 30 concerned. Additionally, experinents were also carried
out for the isolation of the m'cro-org%nisms, whi ch can nobilize the
potassiumions and for the preparation®of such mcro-organisns - isolated

from the soidy il NBPaGtAn YRBBARLE24 L RIGT APRIARRRE, & habpratar Y. by

mut ati on pr ocedur an propagate at bringing in the
soil, at a bengingnipetreet soit,, aba lowt tempemdture] cs weh,oaedewhichur—plnmwev&; even
for the exper exert their effect we have stated in

t
the course §Prﬁrﬁ@9e§\')eé}mlﬁ?§x?ﬂﬁtt°°5 C@@rq)?%rhthﬁfrcer C rganl sns produci ng

pol ysacchari des, ndle@yetunpé | BAI sTRBACH the: tese tdfeth'ié)'éxpéFlthﬁisUltr‘Pat
favorably fromagricultural point of view, hereby inprovi ng t

dr ought - ses msﬂamcm;cr@mgarmgmpp@ducmgnmlymo;hamde& inja suegrisng rr@unmer,

pot assi um £ G1e0ER Tof S RRLR Tavel b SrGaam P, bRy A RerRS

bi osynt hetlzm r@m%ﬁ@c&ba@hﬂﬁggtm@w ng soil structure, and which are able
to propagate In e sowi ng period and in the countries of the col der

climate, as well, and to exert their effect in varlous soils and plants.

Fur thermore we aﬁﬁﬁﬂnﬁ@;hbﬁ Buro‘é%ggrirﬁléﬁf‘g&’rﬁpﬂr\%% c§\§r ”?38[?% %‘&ﬁ”' sm

contents of whic envi ronmen he ysosphere, or
di r ect | yoanomgrotdrganizpes, aWhnohetrlaasmhymfrbgenn,gphosbhim'bu‘s,l @atassmm)ftoelherrent S

of vital inportance ) |l as b t he r uction of vegetal growh
factors andp&ﬂﬁfsach&sm Stize, th‘églgﬁitﬁ‘}en (‘—i‘glét al %rmﬂ’}%nnerﬁ'oﬁ}'?’g?ﬁﬂzé t he

devel oprent ﬁg g/séc&%é’rfdésﬁ anﬁ gowanlweuﬂé 4Ad RUAER Sire %@toca@ﬁsga@%e of

whi ch we can save, 1 n an V|r nment protecting manner
fertiliser. tl&ubpwmg périachangriedbatcountriestdfdhei eoldéreclymaini ag welb @aduoe
referring to m Cr O- organ

t hese, furt I‘?é?% «?'r e{‘fﬁgt éfbp\{e\”c?étlﬁ 9{3 pnphg%ggpgﬁﬁbgﬁﬁgw%gﬁirﬁc:e%mtﬁg t he

m cro- onganipgdtute 806h preparations, the micro-organism contents of which, in the
environment of the plant, in the rhysosphere, or directly among the vegetal
cells, by fixing and mobilisation of elements of vital importance, as well as by
the production of vegetal growth factors and polysacharides in the given
vegetal environment promote the development of a given plant or family of

20 plants, as a consequence of which we can save, in an environment
protecting manner, the use of fertiliser.

Subject of the present invention is the growing procedure referring to
the listed micro-organisms, the preparations containing these, furthermore,
the application of the preparation(s) containing the micro-organism(s) and

25  concretely the micro-organisms.

The present invention is based on the recognition that for making the
target preparations, the Azospirilium brasilense ssp. SW51 (NCAIM /P/ B
001293), Azotobacter vinelandi ssp. M657 (NCAIM /P/ B 001292),
Pseudomonas fluorescens var.SW11 (NCAIM /P/ B 001296), Bacillus

30 polymyxa var. SW17 (NCAIM /P/ B 001295/, Bacillus megaterium var. M326
(NCAIM /P/ B 001291), Micrococcus roseus ssp. A21 (NCAIM /P/ B 001294/,
Bradyrhizobium japonicum var. PH25 (NCAIM /P/ B 001302/ and



25 concretely the mcro-organi sns. The present invention is based on the
recognition that for nmaking the target preparations, the Azospirilium
brasi | enswoggp162861 (NCAIM /P/ B 001293), Azotobacter vipagimuudioomssp. M557
(NCAIM / P/ B 001292), Pseudononas fluorescens var.SW1 (NCAIM/P/ B
001296), Bacillus 30 polynyxa var. SWL7_(NCAIM/P/ B 001295/, Bacill us
megateriumvar. M326 (NCAIM/P/ B 0012@1), M crococcus roseus ssp. A2l

(NCAI M / P/ 001294/ radyr hj [ | i Vg R \ - B
001302/ an V@P@@Wﬁ%ﬁ%ﬁoﬁhﬁ’ﬁ@?&t}%@mmsﬁ e%t@&ﬁ@ﬁé%@fsﬁdd&ar'érﬁ%ow LP
(NCAIM / Pl &OHE3Mblst BbRvehi@hgarmiscanamiltiohe atisd Iowrteripeeature ohithd can
multiply at the low tenperature of the sow ng period, which susailéi%%t he

ni trogen foPOWiRE [esieds, WIS | SuRPlY pile prEresed, febt ke giAnty; J8 si zed
growth hor "B AP PRoY. ﬁﬁﬂ:”‘“ﬂ%%xntth%%fzgﬁor rdftH SOhﬁFrﬁa'nééwssgénd
el abor at ed grow ng’ procedure’ for these. I'n sense of the above, between
1998 and 1988lysaechiasidesit #ebrefore BEweojsplatbdothesei bad aakhbbratedoat gexwing onnent
of certain plants nmcro- organisns, tested in vitro their ability of
nitrogen fiRiASEIUHOENRSCe and i 0 pot assi um sol ubilizing, polysaccharide

producing and bi @sphOesirZiHig spbve! aitivabn NPITBNGR 1908t apBLisERtdd in
identified the selected m cro-organisns, prepared such variants b

mut at i on t r Batapent fromhisolts pangaifiet godhtanvironment zof cedairerplanise sigw-ow 20 C
11, for th ltivation.of th | ab , ] , and
fromthei r Loy fsstih BVl tRE; Boibad BirG0e8 oiSehmBabiatibdd on”
the veggi al p@l%%ﬂuﬁpfﬁ%iﬂjbim%bﬁly%b@bﬁ@ridé’ rogecihgusad biadyhthebiding of
m

experinments. Azospirillu ot obact er, Bradyrhi zobi um Pseudononas,

Baci | lus, wegeipt baypesesneysiempticaliciderdifiediths splacteghapieroraiganisims.
one o RR R A RN T BRI Sy e g b 8f o 20
ci rcunst ancesngeratirbs helcy® QOCEC afs Wel, for dhg gritivation ofl these abatraratedoa wi t h
growing technology, and from their cultures preparations were made, and
15 proved their effect on the vegetal development and the yields by greenhouse
and field experiments.
Azospirillum, Azotobacter, Bradyrhizobium, Pseudomonas, Bacillus,
Streptomyces and Micrococcus species and subspecies were isolated.
The least known Azospirillum species are the bacteria of Gram-
20 negative variable colouring, living in the soil, which, under micro-aerofil
circumstances (in the presence of 1-2 % oxygen), in close connection with
the root system of the plants, can reduce the nitrogen of the air to ammonia,
then transmit it to the plants. Some groups biosynthetize vegetal hormones,
too.
25 The Azospirillum groups were isolated from the root environment of
maize, wheat, barley, rye grown on various arable lands of Europe, in various
soils and of the grass of hayfields. The bacterium suspension deriving from
the soil sample was dispersed on the Nfb(ll) and MM culture medium of the
composition given later on, then cultivated under microaeorophylic

30 conditions. After 72 hours, the Azospirillum cultures were identified. The



the root systemof the plants, can reduce the nitrogen of the air to
ammonia, then transmt it to the plants. Sone groups biosynthetize vegetal
hor nrones,wotoewmi16226 The Azospirillum groups were isol ated fPCamuo2moosoot

envi ronment of nmize, wheat, barley, rye grown on various arable |ands of
Europe, in various soils and of the grass of hayfields. The bacterium
suspension deriving from the soil sa e was dispersed on the Nfb(l1) and

MM cul ture diumof the compositi Lyen. |l at td d under
ni cr oaeor odﬁ%‘?ﬁp&m\%ﬁ“ BHres o ?r"ié tflgo?n %gh(g[ﬂﬁg,sﬁwe)[}i%%g g‘ﬁ‘r ?H{’ uﬂrjnﬁgﬁgt ures
were identidigdes, Teach\@ $12é BLABdI FRM.HU02/ 00081 8 Azospirillumcul tures,
differing fromthe other small bacterium and fungus cul tures, reach a size

01;1 albout 3 mm  Thee Azespiriflum smmcsfuras, wheneaxpaneatialy gemdng inathe Qe wi ng i n
one shaw ¢tV aRGSR ok B3 neBfifhs BEfHe! SBmBbslii] of AR bho SnaW 8 !

cell's are vinotgshalogy dhafacterdsticrof thadzokpiritanscalls. The celld-ate mibrbar andei r

i ncrease, they need biotin. L On the_basis _of m',crosco%i (E obser%%t i.on they
can qui ckl yoBfermiragd of the §izei -¢ 2 ke EOoF thejiinsieass. daey peps Pigtin.
flagella. IR their | S, ok -c(%g‘gg{, - n u te
grains, andétr:]aro ibnét;szé. c#hg{lé@g?ﬁ%ﬁ o) |é;tjzd§] gﬁg%ﬁ{?gn qu(z%e%?a?-ﬁgg by the
agei ng cul tmobilityTocarhebe attrineded i tog théieypolaanflagsdlaor lpatheir azsllds, theaeh as
malic acid, lactic, acid, roracenjc, aci d and butanedioic .-acid s.wel | .
The 11 xi ng' @FCLTHaH BobleR ARG R e aBis. o800 Ghotes b aasden)

Ci r cuns{ANCEBcolbRstRIn S bér&p@iﬁédlﬁﬂl?é]ﬁgéin]gsdwthrésrd theirtiRéreafiy tBby
drought, at low or high pH value, in |ack of nitrogen or carbon 15 source,
the cells wan ube arganisfagideduchtas mpdie acibhagiia a¢id: pypeagesia@cid pagel | um

but which contain. pol y:bet a-hyd Y | . r ded

w th capsul VtaBSBVi%@ﬁﬁfi%e@hiﬂéaﬂﬁﬁé}ﬁghgc@{rﬁééﬁiozziliqﬂgegae{"gbae%grél%egf t he
ni cr o- or ganyfdér inforvaélofingireenstehoesguhber spesmeircuhstancesAsazivaerine

gl ucose + saccharose + inozitol + A, Brasilense gI:;I ucose + 20 saccharose and

i nozitol -,thenease of diregile alidqw joF digh ! Yl 4 1gck) O RigogRR Or carbon

15 source, the cells will be transformed into cysts, on which there is no
flagellum, but which contain poly-beta-hydroxy-butyrate grains and are
surrounded with capsular polysacharide. The carbon-source utilizing
spectrum of the micro-organisms is varying concerning the species: the A.
Amazonense glucose + saccharose + inozitol + A. Brasilense glucose +

20 saccharose and inozitol -, the A. Irakense utilizes the glucose (+) and the
saccharose (+) but not the inozitol (-), finally the A. Lipoferum only the
glucose. In nitrogen-free medium, the spectrum of carbon source utilizing is
different to a larger extent, so the above four species can be distinguished.
The carbon source utilizing spectrum of our isolated micro-organism partly

25 differs from the ATCC 29.731 A. Lipoferrum, A. Amazonense, A. Brasiliense
and A. Irakense neotype (Holt, J. G. And collaborators, Bergeys Manual of
Determinative Bacteriology, o™ edition, 1994). Contrary to the type groups,
these properly increase in the presence of 3,5 % natrium chloride, in soft
agar (this will be described later on) their microscopic pictures are different in

30 the various periods of the cultivation, their pigment production is more

intensive for instance in potato extract agar.



saccharose (+) but not the inozitol (-), finally the A Lipoferumonly the
glucose. In nitrogen-free nedium the spectrum of carbon source utilizing
is diffewenBota4n | arger extent, so the above four speci @eSTaHN2/0€081

di stingui shed. The carbon source utilizing spectrum of our isolated

m cro-organismpartly 25 differs fromt ATCC 29.731 A Lipoferrum A
Amazonense, A. Brasiliense and A |Irakense neotype (Holt, J. G And

col | aborators, BegRYSishaned! ARlspifithf BraatéetPant espelied nzo3bhigR ti on,
1994). Contrary to the type groups, these properly increase In the

presence of |poferesmaAzaspimilim @rhazgnenses dizpspisitiam brasilense [as well @ssta i bed

| ater on) their mcroscopi. Lctures are differ N30 the various

bor oda bt - 11 SPAFEEVAFTRII HekefFe i PR the UrEer SRS ve for
i nstance i n thederivhil€sblertihg B of tHEAPB6FiIlidhLBSITEddg0dp881 9 Sone

| sol ated Azospirilluns are near to the species Azospirillum [|ipoferum

Azospi ri ISl um anaféa@hdee 2D@Si$qill PamPiRsaHA0ipRACEl MAIETQ-OEIANIINS tWeres peci es
B g oA BRI Pl HoBP iR S dUeVe LuRNBRSA,"BIMr® oft ud 1588 oh | ©

e
selecting onée 0 m’brasi Tense groups. he "above soil
sanpl es AzotKjbdarbermedicno byrdispersing avet selecting ahedofoourNuk{speties ajit thagar ,

with selective,cultivation, .then on MM an Fj.odor ov_nedi um by di spersin
And select | MsinG 67 RupOSuSRL paloNd RoreRUSI BT SXRRTREGEN T ng
abi lity and 9bgthd bﬁi@ra ews@gﬁ;i%rghp@rrdde%etosfoﬁh% tweeb#e%egge bhExgjert'p are

pl ei onor ph, of coccoi orm presence of oxygen to these e
qui ckl y.10Thdbeseamove guicklygdhiese .argsran-pegdiivee Tdresei prodgee-onf mitregerdi um

fluorescent,. yell owi sh-green pi nt.., these proper utilise t hamoze
and resoi e ettt uBrEStiR, PoTEmrERCP BRI inese PR bl n ¢ he
roots of thehamabkbigpdateas-indien, getting anong the vegetal cells, these
directly transmit 15 the fixed nitrogen to the plant. Wth the various

papi | i onaceae di fAgritistwethkpewnoths Bh@ebinsfarer npdules cumiheciootmof e h t he
sova, bean | NepiRRALLAL SR WO Ufon GESeHA dohe UbsBoMRAAY SR U
| arge quant ithy fixed mitrogen to the plant. With the various papilionaceae different
Rhizobioum species enter into connection, with the soya bean the
Bradyrhizobium group. Since this is the sole such Rhizobium species, which
dies after the crop harvest, i.e. it does not remain in a large quantity in the
soil, it is advisable to use this group for soil treatment. We isolated the
20  Bradyrhizobium group on the 13t July from the soya plantation in Subasa
near to Szeged-Kiskundorozsma. From the plants growing in the loess a well
developing plant was selected and detached the well developed nodules
from its roots. The psychrophilic variant of the micro-organism isolated as
given in the example was deposited.
25 In our collected soil samples we searched for phosphate mobilising
micro-organisms and tested the selected micro-organisms from systematic
point of view. A part‘ of the micro-organisms proved to be Pseudomonas, the
other part proved to be Bacillus species.
The Pseudomonas are Gram-negative, aerobic cells of a thin stick
30 form, these produce on the most media fluorescent pigment, these are

saprophyte. No carotine production can be observed, these do not grow at



soil, it is advisable to use this group for soil treatnent. W isolated the
20 Bradyrhi zobi um group on the 13th July fromthe soya plantation in Subasa
near to Syegadikuskundorozsma. Fromthe plants grow ng i npchdUvessia wel |
devel opi ng pl ant was sel ected and detached the wel| devel oped nodul es from
its roots. The psychrophilic variant OH he m cro-organi smisol ated as
given in the exanple was deposited. 25 1T'Th our collected soil sanples we

searched T Ofe RBGAIE HEPRD! SBIOH thgﬁt%raggﬁhgga@b%;ﬁ%@agcwwﬁ Hehseait! ect ed

m cro-organi s romsystenatic po VI art of the

m cr o- or ganiThegjlpcapedd utiizdiebPean doapsashe staech noth &ithpagh tipe vasantsofbe
Baci | | us spﬁ%eﬁ. The Pseugom)nas are Gam negative, aer.obic cel Ils of a
thin stick UPIRSCeMEs o PHPURIIONER (9FRURD s AréredY HeMalGR®s c dht Ci98Gment ,

t hese are t ' i shw do not
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gel ati nous aygerosorgagisef anditbe type greupse@ur mitreeorgamisie e ¢haractefisticallyby our
groups, the ar nqt. Al though the variants of the fluorescence.

s eudomonas bt sacfaneet cobppel iiRse 3% Juossr Aaleidy. SREFE e
systematic RefiesedgRtelin, cand thdpyriraesmrdabigl WeRRsONGt diliFeahe-fRidess,sm and
the type groups: our mcro-organism- characteristically of the

Pseudononas D-afgabinase, maltopei lestosen stajrh apd dnulifa Cantrgse to thestype cieyrs.

mal tose, gl Eggfleg r, 85 th |¥%égtr9a§§d§{ COna%/@?e,l &ﬂ%%%@tqnﬂw i Zﬁ?rttgiﬁ

fructose, iI'nose, nma ose, arch and i nu rary to

the typeo gr extemi, ohsowitell Astdhssle carsorabberceo thgyamsnoutilizgl ghgsine.sacchar ose and
to a certain to _ex e[}g .on_sorbjtol. As sol e carbon-source, %_E&ly can
utilize glycine. Ot g 8f thepbevR QROEOULRECTBIOrgRRISHSVES defuiirdns was
i dentified Cit xTaTeley’] | t@pdi ng

near to theag\sltgréi r?t%%%bpéfe}nd;?ﬁg to Bﬁ&g%%?ﬁgﬁdpﬁ%ﬁﬁg%déégﬁg tgraoup as
Pseudononas vatiamise dwsdonging p fo 1 Biayart HE [geus. diVet heammedt dhat igrogha@sct er s,

out of the Bacillus cells wh{'ch can solve the insuluble phosphate, sone
proved to béSBYEPTOpEs fludfescent ssp.

15 On the basis of the systematic characters, out of the Bacillus cells,
which can solve the insuluble phosphate, some proved to be Bacillus
polymyxa, some proved to be Bacillus megaterium. Some groups were
selected for further experiments.

From the potassium minerals, for the isolation of the micro-organisms

20 capable of mobilising the potassium ion, micro-organisms from the surface of
minerals containing potassium, feldspar, and muscovite were isolated, then
tested as given in the examples, on solid, potassium-free media, to prove the
potassium mobilisation. Applying the procedure given in the examples, by
means of mutation freatments a micro-organism identified as Streptomyces

25  psychrophilic was produced and deposited.

We isolated such a micro-organism, as well, which after the
systematic, morphologic and ribosomal DNS tests proved to be Micrococcus
roseus and showed an extraordinary advantageous effect in the course of
the vegetal tests. One of the groups of this micro-organism Was deposited,

30  which group had been transformed in laboratory.
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of the groups of this mcro-organi smWs deposited, 30 which group had

been trahsf 6Hmete.i as MedorTaessfpre e 0BPLIGRANISATT MaDB Arestedlisotefed iand
Y eot Op) oahRMAT HERoRnd 6 {2 brblaod M 56 0@ BRBNPRP AR, 4! BYPT IS

effect, plante he “sol can mu e a tinme
of the initretcoghises] oprozetiumds, t the sowitangs amd tVaigptsaninsreasirder att Hew

climatic conditions in the autu and early sprjng,and in countries of

col der 5 cl femperatdes wefe is @ér\@gli,ﬁ@e%d@pesmfggh{]@n'ﬂamaiﬁeﬁ%ép@d,

i sol at ed a”@ngﬁ'gUItt@iaFﬁ d RS ]WCF@O#&W gve as given in the exanple No.
e S

4. By recogni procedures, the nuta and variants increasing at |ow
t enper atiar es wer dhiesioventnh refersvelsuch pheparaéipos iand procedures, Nayt applxing

Sel ect i f Agricul.t d Industrial M cro- i sps. 10, The i t]
Cofers to siCtpias s 8 eRabdbR et &) Rt o Meumratiathe' B ol d of
the veget ablygcembhHieRBby §uIkiV&ﬂr@aﬁhbﬂTAichJg?gﬂ’g%E%éIQtédi and RBEQRBM B by

cultivating the mcro-organisne isolated and tested fromthe various
ar abl e | andyaripup@rable langs,rfeemdhe esviroament of yadaus plants.sexisting in thige

S0 et bR 4978 a0kn PR ] o 4360 T oBieBERR) SLSp b0
15 temperatures, in various soils, as well, and bringing the preparation
containing the culture on the relevant plants, on the seeds, or in the arable
land of these. According to the invention, the preparations can be used by
treating the soil, the plants or the vegetable seeds with a preparation, which

contains at least one of the following micro-organisms: Azospirillum
20  brasilense ssp. SW51 (NCAIM /P/ B 001293), Azotobacter vinelandii ssp.

M657 (NCAIM /P/ B 001292), Pseudomonas fluorescent var. SW11 (NCAIM

/P/ B 001296), Bacillus polymyxa var. SW17 (NCAIM /P/ B 001295/, Bacillus

megaterium var. M326 (NCAIM /P/ B 001291), Micrococcus roseus ssp. A21

(NCAIM /P/ B 001294/, Bradyrhizobium japonicum var. PH25 (NCAIM /P/ P
25 0012../ and Streptomyces albus var. 0003 LP (NCAIM /P/ B 0012../.

As a result of the treatment the development of the plants will be
accelerated, these will be more resistant to pathogens, the water supply of
the soil structure and the plants will be improved and high yields are provided
even with reduced use of fertilizer or non-use of any fertilizer at all.

30 It is one of the most important advantages of the procedure according
to the invention that by the implementation thereof, in the course of the plant

cultivation, the application of the nitrogen-, phosphate- and potassium-based



containing the culture on the relevant plants, on the seeds, or in the
arable land of these. According to the invention, the preparations can be
used by woeabidrglithe soil, the plants or the vegetabl e seetgiwRiohosa
preparation, which contains at |east one of the follow ng m cro-organi sns:
Azospirillum 20 brasilense ssp. SW1 (%IgAI M/ P/ B 001293), Azotobacter
vinelandii ssp. M57 (NCAIM/P/ B 0012%92), Pseudononas fluorescent var.

001205/ maaets” Wil HECTmraBAl UaBRERRARY T oY o R 19 o cue
roseus ssp. céislderableAelent/ TRe 08rhadhmentilapyiiutionosifech pi e ifartilizeraris PH25

(NCAIM/P/ P _ 25 0012../ and Stre&t@on%ces_ al bus var. 0003 LP. &NCAI /Pl B
0012../. Ase¥dewlsyilheorcampoynds: RiosyInelange | Hifre RICIOrongRBISHl aftS:wi 11 be

accel erated, fhe LI r | n hgge Hgﬁn tgf tggpply of
t he soil StP{JCt urﬁ]@ \gfﬁ% Yﬁetg‘)gﬁ@ﬁ%nﬁ'ﬂbé‘:éﬁ%ﬁ%ed a%ﬁl h %Iyﬁel ds are
provi deds etreatedi glant; ddel ceot deelafméet and atthe sameadime sdthothisathe Wateri | i zer
at all. 30 It is e nost i

of th ortant adyant ages of the procedure
accor di ng ?Bpﬁl}‘lé)?iq%éﬂ?ri‘t_ﬁnwl"h%‘? "H%Vﬁé’ %?%MPE?PWW%? &8 Eesgﬁﬁ? he
course of tR{gyvdbgiknt fb@'tﬁé\ﬁfw&ﬁbthég@wi@mbt&a@?@mrﬁé, tHeepBlybagdRifides
phosphat e- and potassi um based WO 03/ 016241 PCT/ HU02/ 000381" 12 fertilizers

wi || be prabiosyethetizingriedbe 2ally afrsome ehaubaigredurganisnis Enproyadheseibl e

The- conpoundeUtiise, Prerphdadicenant; &8 baf in EreBil. FRkRUY, THE' (70

veget al jglevptpRiEiBnsAcRebRIiAg etd Naedawehtionenheiof making driccaipplicatiamt . the
root devel opnent and at the same tine with this the water su&gl %:%%f t he
pl ants wi | | cerfranydpciedknewe Frepaiatiiens a8dgRiePaRRg ripreddres YN8 pnent

O oime: ot SRRERBOSCaBbAly 498 BoBea P 1L HETCSH ShbfimBraamioms o
soi | strucvareus, different effetts] motatedirant varicsi soilsi ererisgexspadific éffaciur abl y.
R e AT A TR IO S D o e
of t h? %?”e.caﬁll'ﬁtﬂﬁﬁ@ ANHe a0 tehfidraftire IrethRAa@dnt ahB & dtfespting and on
m cro-organi sns o

areas of colder climate, as well.

The micro-organisms according to the invention can be cultivated on
medium containing as carbon source for instance glucose, starch,
saccharose, or molasses, as nitrogen source corn steep liquor, casein, yeast

20 extract or ammonium salts, further other inorganic salts and salts
dissociating on the ions of trace elements, but, as it is evident for the
specialists, any assimilable carbon- and nitrogen sources, inorganic salts can
be used which make possible the propagation of the bacteria according to
the invention.

25 The culture containing the micro-organisms according to the invention
can be added directly to the soil to be treated or to the pants in the medium
used for the cultivation, but preparations keeping the biotic potential of the
micro-organism, among these the preparations containing carriers fixing the
bacteria to the seeds with adhesion forces may be prepared, too. The

30  bacterium quantity brought to the soil may vary between 5x1 0" and 5x10™

cells pro hectare, the favourable cell quantity is between 10" and 10",



various, different effects, isolated fromvarious soils, exerting a
specific effect on a given, economcally inportant cultivated plant, which
m cro- or gaDIoses2us can nmultiply at the | ow tenperatures i rCrirvobesim and
early spring and on areas of colder climate, as well. The m cro-organi sns
according to the invention can be cultiyvated on nedium containing as
carbon source for |nstance glucose std h, saccharose or nol asses, as

i rogen sour ce GOLL o GEB kU A BRI WEARIochla b ik SlodiTRE! U

salts, further o s an ’sat ISSOCIa i ons of

trace el erfei@b&tedbdtienﬁf%d frolrﬁv@muiaemégétablet bmlrommte,l which, caamyntﬁis;siym | abl e
car bon- and nitro en sources, inorganic salts c

possi bl e t hat JPWpieqaReTalires. 19 Ka %rwat'%opeﬁ‘?f‘é' 0%]8&@"9%5% FB‘E 25
The cul tureln%@fr?a‘l Wl@&&@%nl%n%% é@mé“é@a?é;? IO f%jehﬂdbh?né '?leinhQ” can

be added direct to the “sol e treated or pants 1 n the medi um
used fors théemslitmuwabelsn but preparations keeping the biotic potent| al of

the mcro-orga ese t he n g carriers
fixing the bact)éF‘ir)%o'@EPr? ﬂ?@@@ﬁ% S{Pt ﬁ@ﬁ@%ﬁﬁ%@?q?%?be pr epar ed,
too. The 30 baCtRibﬂéﬁh%ﬁﬂhblahdﬁrs%bgM6570(N¢1RII\A5¢F’/|B 0BY292),y between 5x1011
and 5x1015 «cells pro hectare, the favourable cell quantity is between 1012

and 1013 WO 03/ oﬁmommﬁeo@mvauéiwmwwd ! B ., Agreement, we

deposited the m?@ﬁ"@%ﬁ&%ﬁ&?pﬁ I t7e@L1 @ﬁﬂg/éb@qzéépm vari ous vegetabl e

envi ronnent s, eratur€s, 'too, in the National

Col | ectipn of AgBaGiNS Heglateruin vbndmszﬁl(l&CMMdPsbchnlmk)rrs where these are
regi stered under the following 5 0sit nu irillumbrasilense

ssp. SW1 ( NCAI MVIGspCerays 79924s ss bﬂ}&@(\ﬂ\"r}eq’ ﬁ&oéﬁaf’j IOssp MB57 ( NCAI M
/an FI Sglpz)glzg/rryxaF§b§}'~jm'2@{)l?'§.I J%kléﬁcwg%sg{?; g\g?&ﬂm ﬁ%?%?ﬁ%s&ngggg?l) um
var. M326 ( NCAI MsfrEptomy@es28ys var. 0003 LP (NCAIM /P/ B 001301/.
The scope of protection also extends to the deposited groups and to
15 their artificial and natural mutants, variants or to the group lines of the above
micro-organisms gained in any known manner, as well.
Hereunder we illustrate the invention with examples, without limiting
the scope of protection fo them.
In the examples the percentages are expressed in weight

20 percentages, unless specified otherwise.

BEST MODE OF CARRYING OUT THE INVENTION
Example No. 1.

Isolation of the micro-organisms fixing the nitrogen of the air from

25 various soils and from the environment of various plants and proving of their

nitrogen fixing capacity

The Azospirillum species are the bacteria of Gram-negative-variable
coloration, which are able to reduce the nitrogen of the air to ammonia under
microaerofil circumstances (in the presence of 1-2 % oxygen) and to make

30 available these for the plants.



M crococcus roseus ssp. A21 (NCAIM/P/ B 001294/, Bradyrhi zobi um japoni cum
var. PH25 (NCAIM/P/ B 001302/ es Streptonyces al bus var. 0003 LP ( NCAI M
/Pl B 0010L3/016Bhe scope of protection al so extends to thecagpogiobesad groups
and to 15 their artificial and natural mutants, variants or to the group
lines of the above micro-organisnms gained in any known nmanner, as well.
Hereunder we illustrate the invention wi%h exanples, without limting the

scope of protect e th X t ressed
S0P Of BT oL ot NI Bpcbls 6o 2" EBLER: | BPLSRIERIER, SiinGe
CARRYIl NG Cl{hu'ﬁttﬁ.lé NyEdl Isaic, Hixcamﬂ)bad NidacKLsoil, ettt fram thé rbd)teenwmnmentganl sns

fixing the nitrogen of the air from 25 various smlsa rr}]the
envi r onnent Obvayigrs Jfanisi 4eRrealsn SUPFRYEhgCHMN. (91asses. nele ogeh‘f' N

capaci ty The Az@spir Fh&ﬁ”&ssﬂfécbﬁ%nﬁf b@eam%hggr@ &ract the Azospirillum

G am negat i ve- vari ab col oration are € to reduce the nitrogen
of the air gmtmsn’wnchemumms hleh:xedatay teéir flagekaintheabacisrid imovehtowardsence of
1-2 % oxyge t o nmake abl e these for the plants. WD 03/016241
PCT/ HU02/ Oo%roo $and hayng rlelaﬁﬁ‘?‘iﬁ@é? DIQUBE: i sol at ed from various soi |

sanpl es  (hunmousgdrigRE 1050900 10DMARNS0. bb@atblamuhno@é of the givemsohe root
environment of various plants (cereals, sunflower, corn, grasses, etc.).

The cheni casamate madeawiths stegile distiled m}a’[er,gwﬁl t0Qei assmmm)gat%smaadr act

the Azospirill r oups Jby.ch t axi heir fla e
bacteria no%8 ﬂ%&t’%%es E‘Pl%t Y%’Eﬂ Wﬁa‘dh'im(ﬁgsgﬁaa&%dﬂﬂ%&ﬂ{“ 88%% i(g tthr om

t he 10- ;0 1001t rdediQfriszFol@w800 -fol d dilutions of the given soil sanple
made with sterile, distilled water, 100-100 | suspension were spread on

Petri-di shes conKaHﬁ% MM and NEb(11.6508f agar. The conposition of the
io MM nediumis %E' CI)Iows
oP

0,87 g/l

MgSO4 x 7H20 0,29 g/l
NaCl 0,18 g/l

15 CaClo x 2H20 0,07 g/l
FeCl3 x6H2O 0,01 g/l
NaMoQOg4 x 2H20 0,005 g/l
MnSO4 x HoO 0,00014 g/
ZnS0O4 x 7TH20 0,007 g/l

20 CuS0O4g x 5H20 0,0001254g/1
CoS0O4 x 7H20 0,00014 g/l
H3BO3 0,00003 g/l
Glucose 5,0 g/l
Saccharose 5,0 g/l

25 Bacto agar 20,0 g/l

The glucose was sterilised separately from the other components of
the MM medium with autoclave (121°0c, 30 minutes), then mixed therewith
after cooling down to the temperature of 80°C. The sterile medium was

30 adjusted to pH: 7,4 with a sterile 1N NaOH solution.



K2HPO4 1,65 g/ |

CaCl 2 x 2H20 0,07 g/l

KH2PO4 0, 87 g/ |

X H20 0, 000M4/0g2h1 ZnSO4 x 7H20 0, 007 g/ |

CosO4 x 7H20 0, 00014 g/ |
25 Bacto agar 20,0 g/l
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The medium was adjusted with 1N water KOH solution to pH: 6,8.

*Composition of the trace element solution is as follows:
200 mg

Ferro-ll-sulphate x 7 H,O
Ferro-lll-chloride x 6 H-O
Manganese sulphate x H,O
Cupric sulphate x 5 H,0O
NaMoOg4 x 2 H20

Cobalt-chloride x 6 H,O
Zinc-sulphate x 7 H,O
Sodium-tetraborate x 10 H,O
P205 x 24 WO3 x H20
Bismuth-nitrate x 5 H-O
Tin-chloride

Selenium chloride
Potassium iodide

Citric acid

10 mg
1 mg
2 mg
1 mg
2 mg
2 mg
1 mg

0,5mg

0,1 mg
0,01 mg
0,01 mg

1 mg

100 mg
Distilled water 1000 mi

MhSO4

Saccharose 5,0



Vitamn solution** 1,0 mM Agar 1,75 g The nediumwas adjusted with 1 N
wat er KOH solution to pH 6,8. 15 *Conposition of the trace el enent

sol ution we amid2el | ows: Ferro-11-sul phate x 7 H20 200 ng PCT/HU02/00081
Ferro-111-chloride x 6 H20 10 ng Manganese sul phate x H2O 1 ng Cupric

sul phate x 5 H2O 2 ng 20 NaMoX4 x 2 H2Q 1 ng Cobalt-chloride x 6 H20 2 ny
Zinc-sul phate x 7 H2O 2 ng Sodiumtetraborate x 10 HO 1 ng P205 x 24 W3

x H20 0,5 ng 25 Biss oBiti ehe& vRatii X Qufion® asifolo®@! oride 0,01 ny
Sel eni um chl ori de O%TBﬁgﬁlbpgifassivu?n [ od@’éle 1 rragS Oot ric acid 100 ng 30

Distilled water O0@tammih WO 03/ 016241 PCT/ HU02hOMO@1 16 **Conposition of
the vitamn solutjon is as follows: Cvitamin.50 ng Bl vitamn 5 ng E
vitamn 2 ng 5 1v‘f“@5?ﬁ‘n 2 mg Biotin 4 ny Digtmgled wat er 100 m The
bacteria brought g ytahhig nedia to be found on thendM plates were placed in
anaerobe thernostats, by exchanging the air space of the to thernostat for
nitrogens then sétvitamiBxygen concentration of 2% with the

Biotin 4 mg

Distilled water 100 ml

The bacteria brought in the media to be found on the MM plates were
placed in anaerobe thermostats, by exchanging the air space of the

10 thermostat for nitrogen, then set to oxygen concentration of 1,6 % with the
reflux of air of satisfactory quantity. the plates were incubated at a
temperature of 32°C, then after 72 hours the Azospirillum organisms were
identified. Corresponding to the dilution line, on the plate spread with the 10-
fold diluted suspension a continuous bacterium field has developed, whilst

15 from the 10.000-fold diluted suspension generally 30-50 cultures have
developed. The Azospirillum cultures, differing from the other small bacteria,
and the fungus cultures, reached a size of about 3 mm. Out of the cultures,
several ones were morphologically similar to the Azospirillum cultures. Out of
these we further studied some ones.

20 The Nfb(ll) soft agar cultures were placed in aerobe thermostat, in the
above medium and under the above cultivating circumstances, first of all the
Azospirillums multiply, and with recognisable, characteristic morphology.

the various Azospirillum bacterium groups gained from the MM and
Nfb(Il) media were grown in compliance with the microbiological practice, in

25  such a manner that the primary bacterium culture was spread two times on
one culture, on a complete Tag medium. The Azospirillum bacterium groups
were puruified by spreading two times on one culture in liquid Tag medium
and stored in the group culture. The bacterium suspension at the
temperature of -80° C was considered as the group culture and all' the

30  experiments were started from this culture.

Composition of the Tag medium is as follows:
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oot et 2t PPl ehaMPiah R S Bl s RNl B ot o™
concentration weTheaddedolonafioV8an b¥ detetedbypinplelextfdrimditMIBithex 6H20
root of corn and wheat plant treated with Azospirillum bacterium, sown in
sterile perlite (pot of diameter of 15 cm) and cells of equal number (1x1 0™
cells pro pot), on the basis of microscopic counting, essentially more
15  Azospirillum cells were to be detected, than in the controls. The root
colonisation takes place on the basis of a specific recognition mechanism. In
the course of the colonisation, the Azospirillum cells penetrate in the matrix
of the root and these there - by means of their active nitrogen fixing - can
cover a part of the nitrogen need of the main plant (associative nitrogen
20 fixing). This was proved by the growth of higher green mass of corn and
wheat inoculated with Azospirillum groups in the course of our laboratory
experiments, the results of which is detailed later on. The Azospirillums
produce vegetable hormones and materials promoting the growth, as‘well.
the rise of these materials and their favourable effect on the main plant can
25 be shown with the increased germinating efficiency and with the more
intensive plant growth, with experiments performed under laboratory
circumstances.
The morphological characteristics of the isolated Azospirillum species
are found in the general part of the description.
30 On Nfb(ll) soft agar with selective cultivation, than in nitrogen-free MM

medium with selective cultivation, Azospirillum micro-organisms were
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groups wer e SFUIYOWS- be Azospirillum brasilense according to the
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15 Magnesium-sulphate x 7 aqv. 0,03 %
Calcium-carbonate 0,5%
Sodium-chloride 0,05 %
Ferric/lll/-chloride 0,02%
Sodium-molybdenate 0,0002 %

20 Mannitol 2,0%
Bacto agar 2,0%

The pH of the medium prior to sterilisation was adjusted with 1N
sodium-hydroxide solution to 7,0.

On Nfb(ll) soft agar with selective cultivation, then on nitrogen-free

25 MM and Fjodorov medium with selective cultivation, Azotobacter micro-

organisms were isolated from plough-land soil samples. These groups were

found to be Azotobacter vinelandii according to the systematic characters

and the carbon source utilisation spectrum, fixing the molecular nitrogen of

the air to a large extent with the mark M65-01-34, then, as described later

30 on, variants multiplying at a low temperature were isolated, as well and one

of these deposited by us.



For the isolation of the Azotobacter groups, in addition to the use of the
Nfb(l1) and MM nedia of the conposition given above, the soil sanples were
cul ti vat eaoioa/oFj2edor ov nedi um t oo, where the Azot obact er CThW2i00081
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i sol ated from plough-Iand soil sanples. These groups were found to be
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carbon sourc ut|I Q t he
air to a | af B"'@(? #\)/WFW Eﬁﬁér@%c'ﬁ;‘g@%ﬁg%}% :Fﬁ% Ctég@érc]%g b%ﬁﬂeﬁat er 30
on, vari ant gofadrittalbli GO dasl AktuesResrat deRrmiierl byohahwitoges fehé and
one of these deposited by us. WD 03/016241 PCT/ HU02/ 00081 19 The pitrogen

fixing capal@nisptign @Qt@cmﬁo@'ﬁ’im ithe inpigii PTAPeReatdeng chdhethylene Beaks i ned by
(1 a0eLY SR NI0 BB 9RAAPR fchiel dhoinkO o aet, (5 e L,
t he cul tar enitrogenase.s Odir dhzdspivillum aand Witastobactet lygoypsifreduced, within 1

hour, acetylene of a quantity between 15 and 85 nmol to ethylene.

The Bradyrhizobium group was isolated on the 13 July 2000 from the
soya plants of Subasa located near to Szeged-Kiskundorozsma. From the
plants growing in the loess a well developing plant was selected and from its

15 roots the well developed nodules were removed. the nodules with sterile,
distilled water were washed, squashed, then the particles were suspended in
physiologic salt solution. From the suspension, under sterile conditions,
dilution series were prepared and spread on complete medium. The nitrogen
fixing capacity of the cultures growing after the incubation of 48 hours by a

20 so-called symbiotic plant test, was determined as follows: the surface of
commercial medic (Medicago sativa) seeds was sterilised by heat treatment
of 2 hours made at a temperature of 72°C and by careful rinsing with a Hypo
solution of 20 %, then germinated in a distilled water medium containing 1 %
agar. The seedlings were placed on 1,5 % Gibson oblique agar (see later on)

25 and raised in greenhouse for a week. The one week old plants were
inoculated with the cells of a bacterium culiure each and raised in
greenhouse for further eight weeks. From the groups belonging to the three
plants showing a prominently optimal development (dry-weight of the parts
over the root 22-26 mg, contrary to the weight of the control plants of 3-5 mg)

30 three were selected and on the basis of their properties being important from



5 incubation of 12 hours, 0,25 m gas mxture was injected in the Propak N
colum of the Perkin-El ner gas chromat ograph. The acetyl ene and et hyl ene
concent r awoan/oof24t he gas m xture were determ ned by a hydregaruoziosose
ionisation detector. Fromthe height of the acetylene and ethyl ene peaks it
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hour , acetyg,ﬁérpp I ; i [he
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pl ants of Sidpicumoar.ddHfds3.t o Szeged- Ki skundorozsma. Fromthe plants
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roots the well devel oped nodul es were renoved. the nodules with sterile,
distilled water Wifm¥RSNedp, squashed, then the particles were suspended in
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dilutionsSseries vsalaliqr ebphesphalet sl petdssinntseipbiliriogmeidiatargaliisisi t r ogen
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raised in reenhouse r further .ei ght weeks. Fromthe groups belonging to
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15 The phosphate mobilising properties of the micro-organisms were

tested in a Nutrient Agar (Oxoid) medium containing 1 % hydroxi-apatite,
completed with modified Pikovskaya (HP) and 10 % tricalcium-phosphate
and glucose (0,2 %).
Composition of the media used in the course of the experiments is as
20 follows:
modified Pikovskaya medium:
Hydroxi-apatite 1,0%
(NH4)2S04 0,05%
NaCl 0,02 %
25 KCI 0,02 %
MgSO4 x 7H20 0,01 %
Yeast extract 0,05%
Agar 1,5%
Glucose (separately serilised) 1,0%
30 The solutions of the following compounds were added to the medium
after sterilisation:



5 I sol ation of phosphate- and potassium sol ubilizing mcro-organisns Soil
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medium, the cultures grown within 3-4 days at a temperature of 30°C
produced solution rings of 29 and 38 mm. The cell suspensions of the same

10 groups obtained from TAg oblique agar, with 1 ml distilled water were
dropped in holes made on Naoxg plates completed with 10 % tricalcium-
phosphate (0,1 mi/hole). Ihcubating the cultures at a temperature of 30°C,
within 2-3 days well visible solution rings can be observed. The size of these
was 24 mm when using the Pseudomonas groups tested in detail, and 26

15 mm when we used the Bacillus groups, the average size amounted to 34
mm.

Each individual Pseudomonas group and some Bacillus groups
proved to have intensive phosphate solubilising properties. The groups carry
both inorganic phosphate variants well detectable in solution, so it can be

20 stated that these have excellent phosphate solubilising properties.

On basis of their systematic characteristics and the carbon utilisation
spectrum, The fourteen Pseudomonas and twenty-five Bacillus micro-
organisms selected on the basis of the tests were found to be Pseudomonas
fluorescens and Bacillus polymyxa as well as Bacillus megaterium, which

25 were marked in the following sequence of order: SW1-1-14, SW17-1-15 and
M32-1-10, then, as given later on, variants multiplying at- low temperature, as
well and biosynthetizing polysaccharide in large quantities were isolated and
deposited.

isolation of the micro-organisms mobilizing the potassium ions was

30 accomplished as described above, with the difference of excluding the
potassium chloride from the Pikovskaya (HP) medium of the composition



Prior to the sterilisation the nediumwas adjusted to pH 7,2. Naoxg:
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[I'he éderep ore and hormone production capacity of the groups

15 isolated as described in examples No. 1 and 2 were tested by using King B
medium. The composition of this is as follows:
Peptone 2%
Glycerin 1%
KoHPO4 0,15 %
20 MgSO4 x 7H20 0,15 %
Agar 2%
Prior to sterilisation, the medium was adjusted to pH: 7,2 with sodium-
hydroxide solution.
The Pseudomonas groups producing the siderophores fix the iron-
25 ions, which they transmit to the plant in iron-poor soil, as well. Moreover,
these inhibit the propagation of some phytopathogenic micro-organisms,
such as the Erwinia caratovora, since these cannot utilize the fixed iron. We
tested the siderophore production by inhibiting the growth of the Escherichia
coli MC1061 group. The cell suspensions of the two groups from agar culture
30  were prepared with distilled water, then cultivated dropping on iron-free and
iron-containing (1 pM FeCls x 7 H,0) King B plate (30-50 pl) for 48 hours, at
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i sol ated, tRuANSbERIISe®TrohTAg At Ak dontiauing ithe thcubstioplfer fothes.28

| sol ation of m crooranisns produci ng si derophores and veget ab| e hor nones

The si der eftooirs, ahthentemperatyregfudsd i°6n Avepadithe @iltures \EEMSSINhIDIIGs o at ed

as described in exampl es : t b ' i di um
The conposi®®N6i G E%logjﬁegpeéjs%l?%{}g%@%smgé@p% %ﬁ%&ge%yf ]déﬁbc%gPlﬁr'\Hl n%) AR HPO4
0,15 % 20 Mno@wh #n TiaMe Mol . %s Aegative Soritral Badiltusshegateriaat,iasmpoditiee medi um
was adjusted to BH: 7,2 with sodium hydroxi de solution. The Pseudonbnas
groups pr od@einel Pspudemgeas fiHeiessenstiveeeusedn- 25 i ons, which they
transmt to the plant in iron-poor soil, as well. Mreover, these inhibit
t he propagation of sonme phytopat hogeni c m cro-organi sns, such as the

Erwi ni a car at ovoFable Noide t hese cannot utilize the fixed iron. W tested
t he si derophore production by inhibiting the growh of the Escherichia
coli MI 061 group. The cell suspensions of the two groups from agar

cul ture,30 P SnemeskiNg 8h distilled water, then cultivated dropping on
iron-f(ralge al\\r;@wior n- cont a'?\%an (1 MFeC3 x 7 HRO King B plate (30-50 I)
for 48 hourishibitton :

zoneKing B + 1uM FeCl3

Inhibition zoneOOSW1-1-6.
SW1-1-12

15  P.fluores.
B.megater.J++++

++
20 -

O0O*Extent of inhibition: - no, + low, ++ and +++ high and very high

25  In the course of the testing of the siderophore production with the mob4 and
positive control group a considerable inhibition zone was observed, which
ceased in the presence of iron ions.

As mentioned before, some Pseudomonas groups produce vegetal
hormones. Selected micro-organisms were tested whether these are capable

30 of the biosynthesis of ghibberellic -acid in the TAg medium of the

composition given above. The tests were performed by using ghibberellic



WO 03/ 016241 PCT/HU0O2/ 00081 23 a tenperature of 28C, followed by spraying
the plate wwth E. Coli MI 061 <culture obtained from TAg agar and
cont i nui rngotohwidzacubati on for further 28 hours, at the tecpar@akoomsiof 28
C. Around the cultures, various inhibition zones can be observed. the
results of the average of four experi ts are 5 shown on Table No. 1. as
negative control Bacillus negateri um p05| tive control Pseudonobnas

fl uorescens( _mere 1 r QraLgani smh 2.~ ng:.B

i nhi bition %8&5'% éﬁ@érg %%Hfﬁﬂ\b by {48 @%@n%'z@%‘e%%g\@'ﬁm@ Wgave 15 ;s
P.fluores. cﬁdmagﬁphfhkﬂractlo‘rf off th@Qultdres* wikh esthyladcetatel, idsi fatiowedno, +
| ow, ++ and +++ hi gh and very high 25 In the course of the testjng of the

si der ophor eb]maﬁc@@chélﬁnmk/"d h Sadurpdydraxide- Cﬁ@“@ﬁ@/é’f geHblecyoliypgthen in

consi der abl ence of

I ron ions. %sédr}gtiﬁ @ﬁ %efo'twaéth@ba%éy d}n@nggthgefgg;é)‘g&glrngadggdgéggt al

hor noness S#iecexteattthe follawiggreuss awspet ofaRt dlusheedreio thhestandared wearpabl e

30 of the b%osr%/jr_lt hesi s of ghibberellic -acid in the TAg nedi um of the

conposi ti on'Y"en above. The tests were performed by using ghibberellic WO

03/ 016241 PCT/ HU02/ 00081 24 acid A standard (Sigma), by (40 Lg/m) silica

gel (Merck) thin layer chronat ograllo_hgl. extraction of the cultures with
able

et hyl -acetate, was foll owed No. 2.
| Group R Size of the
spot (mm?)
Standard 0,41 24
SW1-1-6 0,46 17
M32-1-9 0,42 27
P.fluor. 0,49 14
B.megat. 0,57 7
10 The groups marked SW1-1-6 and M32-1-9 were selected (these

produce approximately 3-15 (g hormone pro millimeter).

The groups as described in the general part were tested and identified
from systematic point of view.

Example No. 4.

15 Isolation of micro-organisms producing extracellular polysaccharide

4A. Selection of the Bradyrhizobiums

The Bradyrhizobium PH2-1-3 groups were spread in Tag medium
containing 1 % glucose and 1 % saccharose (see above) and tested
polysaccharide (slime) quantity around the cultures. The PH2-1-1 and -2

20 groups biosynthetizing the polysaccharide were selected.

4B. Isolation of Bacillus

The Bacillus M32-1-10 and SW17-1-15 groups were spread in Tag
medium containing 1 % glucose and 1 % saccharose (see above) and tested

the polysaccharide (slime) quantity around the cultures. The M32-1-6,8 and



by an extraction w th sodi um hydroxi de-carbonate of double volune, then in
a solution of pH 2,5 with ethyl-acetate again. In the evaporation residue
of 5 t he wotward24t he fol | owi ng groups a spot of Rf val ue mearHuoR/0b(se
standard were found: Table No. 2. Goup Rf Size of the spot (mmR)
Standard 0,41 24 SW1-1-6 0,46 17 WM2-1-9 0,42 27 P.fluor. 0,49 14
B.nmegat. 0,57 7 io The groups nmarked SW’1-1-6 and M32-1-9 were sel ected

(these pro I QX j 4378 ¢ - 15, A2 hh roups
b doscr| ell s e ST, B AE1E Srigsy gy RR gy, BT dacefaer oup
systemati c wereéelottedi ew. Exanple No. 4. 15 Isolation of mcro-organi sns
produci ng extracel | ul ar, pol ysaccharide 4A. K Selection of the

Br adyr hi zobi ums Tt ispiategh Hﬁ%‘"@b@r@ﬁpﬁ%-q@é‘a B NISFEOShHR dGSPHe 18y nedi um
cont ai ni ng 9 9 e e dpi isi

pol ysaccharléod-é?)%i#ﬁﬂrré '“gﬂ%ﬁtﬁﬁgmﬁ hgﬁguﬁ(ﬁ?@g@%ﬁg %ngﬂ%tlsa{ﬂ% -2 20
groups ki oslangéepiantities ofipgiysacchadtartransiowning sibeectlire-mediuns dttat on  of
Baci |l l us The Bacill %IS. MB2-1-10 and SWL7-1-15 groups were spread in Tag

nmedi um cont WP ucose and | % saccharose (see above) and tested

the pol ysacchar i figs celebfR) gimgat hEdoraimUpbur hests Uatesiosynthbtizing drate6, 8 and
WO 03/ 016241 PCT/ HU02/ 0008 5 10 and the SW7-1-7,11 and 15 groups

bi osynt het i solbletprlysascheede bhsuerionegpeonrs=fywe; efiknown structure.

10 Example No. 5.

Isolation of cold-enduring micro-organisms

The micro-organisms selected according to the examples 1-4. were
treated with agent causing mutations and with radiation. The suspensions of
the micro-organisms prepared with distilled water were treated with 0,01, 0,1,

15 1,0, 10 and 100 Og/ml nitroso-guanidine for 1, 3, 5, 10 and 30 minutes.
Following the treatment, the cell suspension was centrifuged, washed with
distilled water two times, then the cells spread on TAg culture medium. the
treatment with was repeated distilled water cell suspension containing 10°
micro-organisms pro millimeter, by keeping the cells for 1, 3, 5, 10 ‘and 30

20 minutes under a 15 W UV lamp, in a distance of 10 cm therefrom. the cell
suspensions were spread on Tag culture medium, with serial dilution.

The TAg cultures were incubated at a temperature of 18 °C for 192
hours, followed by isolating the biggest cultures on TAg oblique agars
incubated at a temperature of 18 °C.

25 The following grown cultures are controlled and maintained.

Out of the isolated, selected and cold-enduring micro-organisms were
separated and deposited:

Azospirillum brasilense ssp. SW51 (NCAIM /P/ B 001293),

Azotobacter vinelandii ssp. M657 (NCAIM /P/ B 001292),

30 Pseudomonas fluorescens var. SW11 (NCAIM /P/ B 001296),

Bacillus polymyxa var. SW17 (NCAIM /P/ B 001295/,



The isolated m cro-organi smproved to be M crococcus roseus, on conplete
medi um cont ai ni ng gl ucose and saccharose is biosynthetising 5 |arge

guanti ti ewooB/opahkysacchari de transform ng the culture-nedPCMHUKROEB1
viscous material. The sel ected groups, according to our tests, are

bi osynt heti zi ng wat er- sol ubl e pol ysacchari de of succi onogl ucone-type, of
known structure. io0 Exanple No. 5. Isol4tion of cold-enduring

m cr o- or gani sne i - i { t he exanpl es 1-4.
nere treated w FRCUSSTRCIAEAR, T B TNEARTRPEINSSS, | 07 “The
suspensi ons of Mierocbceus sgasissps AR e(NCAIMWPLB 0911294/,1 ed water were

treated with 0,01, 0,1, 15 1,0, 10 and N i SO- ni,di ne for 1,
3, 5, 10 and 30 #ﬁrﬂ%{régpgluﬁqupmql@n Vﬁ%%@%@gﬁgﬂ@/%ﬁé Q,Qsdl%b%é%pensi on was
centrifuged, MSMpmrhy%esdélﬁaé Lhedones e (NOAIN MBSB 0bh8o1L he cel I's spread

on TAg cul ture nmedi um e treatnent with was repeated distilled water

cell suspension containing 109 mcro-organisns pro mllinmeter, by keeping
the cells for 1, 3,5 d 30 20 m nutes under a 15 WUWV lanp, in a
di stance of 10 ﬁ?‘?ﬁ@?'@?’%?ﬁ] the cell suspensions were spread on Tag

cul ture nmedi um \Guifvasohiotmiholovgapymsihe TAg cultures were incubated at a
tenperature of 18 CTor 192 hours, followed by isolating the biggest

cul tures on TAg & Cyliivaiigaos camplatecwtiratmeditigtiper ature of 18 C. 25 The

follown rown roll. i i . 0

i sol a\tNIed,g gel ect EEA @ﬁﬁgn‘%%éﬁgupér Inﬁ%&@ﬁxﬁ@ﬁ’g}d}ééﬁ%gw%§gdérge%%?&)%f%% and
deposi t gf: S Pincubhted Ritaai temperditid SV ONCRIrM4BP/hdardO 38/ . the
Azot obacter vinelandii ssp. Me57 (NCAIM/P/ B 001292), 30 Pseudononas

f I uor escens Azappiritvum  ( Repiobecter, B Badilles) , Braydiizabigmpol Pagudornanas,swi7
(NCAIM TP/ Rufi00255k 0 V0 QBEAH8240s PSTHIR2L AN hoodERoh S BRAFST U

var. M26 (
mediums marked - Ta1i - of the following composition:

Gllucose (separately sterilised in 50 % water solution) 0,5%
15 Molasses 1,5%
Corn steep liquor (50 % dry substance) 1,5%

Gistex yeast extract 0,2%
Acid casein 0,1%
Ammonium-sulphate 0,1%

20 Ammonium-nitrate 0,1%
Calcium-carbonate 03%
Potassium-dyhidrogen-phosphate 0,1%
Sodium-chloride 0,1%
Magnesium-sulphate Xx7H0 0,1%

25 Palm oil 0,2%

The 100-100 ml portions of the culture medium were filled in 500 ml
Erlenmeyer-flasks, then sterilized at a temperature of 121°C, for 30 minutes.
the sterile culture media were inoculated with the micro-organisms grown on

30 the oblique agar cultures and the cultivation of the cultures was carried out at

a temperature of 25 °C, on a rotating table working with 260 circular rotations



M crococcus roseus ssp. A21 (NCAIM/P/ B 001294/, Bradyrhi zobi um japoni cum
var. PH25 (NCAIM/P/ B 001302/ es Streptonyces al bus var. 0003 LP (NCAI M
[ Pl B 0010M3/01&4EXxanpl e No. 6. Cultivation of m cro-orgamcImudmoost
Cultivation on conplete culture nmedium Fromthe TAg cul ture medi um obli que
agar cultures were prepared, 1o then incubated at a tenperature of 30C

for 48 hours. Fromthe Azospirillum Rdot obact er, Bacillus, Br ayr hi zobi um

Peeudoronas o RUNGE PSS wydfiel! SHEERSRTBH SR GI BRRAPR st e
(separatel Ytrﬁatnerthin§QOhuahtWof/csV%tMmSthbuhbammr& WthHﬁ/é&@hr&ﬁﬁMed iB% Corn
steep Ilquor (50 %dry substance) 1,5 % G stex yeast extract O, 2% Aci d

casein 0, 1940 eAw;fmrmﬁlgahfﬁmerétaboqc%we madigRISLPE thetfeligwing 09"%03' ion:

Cal b d %
SOd?LlrJnn::ﬁ?gr ?g’@‘g’s%%geﬁ%baﬁ%gﬁ%“g‘g? ﬂﬁﬁ? % &r&%ﬂg&?%ﬁ fo Palmoil 0, 2% The
100- 100 s porti Mutassiest he cul ture rredi um vvere2t5%| ed in 500 m

Er | enneyer - f | ask t hen sterll g:d e g e of 121 C, for 30
T nutes:  the st Ber stesmicps (G debstang i-lkd vi th ihe

m cro-organi SN gfiQu 85313%&5&? obI | que agar c@l4yres and the cultivation
of the cultures was cgrrle out at a tenperature of 25 C, on a rotating

t abl e wor ki ng wi Ahid2@&sedt r cul ar rotati ons WO 08/4%46241 PCT/ HU02/ 00081 27

Ammonium sulphate 0,2 %
10 Ammonium-nitrate 0,2 %
Calcium-carbonate 0,3%
Potassium-dihydrogen-phosphate 0,2%
Sodium-chloride 0,1 %
Magnesium-sulphate x 7 H,O 0,2%
15 Trace element solution* 0,45%
Palm oll 0,2%
*Composition of the trace element solution is according to example

No. 1.
The culture media pro 100 ml in Erlenmeyer-flasks were sterilized,
20 and in laboratory fermenters of a gross volume of 10 | and of a net volume of
5 1, under the circumstances given above.

The cultures placed in the flasks were cultivated on rotation table,
while in the fermenters in the usual manner, by v/v airing and by operating a
turbo mixer with double inlet, rotating 360 times pro minute, for 24 hours,

25 when the cell number pro millimeter - depending on the bacterium - reaches
the values 4x10°® - 1,3x1 0°.

For the preparation of cultures of larger quantities, 10 liters cultures
were prepared on the Tati culture medium of the composition given above,
under the aforesaid fermentation conditions, then 100 liters sterilized Ta1i

30 and 100 liters Ta1f culture medium were inoculated with 5-5 liters each. The
cultivation was continued for 24 hours, under the above fermentation

circumstances, then the culture grown on the Ta1f culture medium in the soil,



pro mnute, for 36 mnutes. The growh was observed wth m croscopic test,
then, using a quantity of 5 %fromthe inoculuns, which were inoculated in
the Taff woiaoiqal fernmentation culture nmediuns of the folPCoMUDZ/00081
conposition: (@ ucose (separately sterilised in 50 %water solution) 1,5%5
Mol asses 2,5% Corn steep |iquor (50 %g y substance) 1,5% G stex yeast
extract 0,4 % Acid casein 0,4% Ammoni sul phate 0,2 % 10

AMTTONi UM Ni HERYRE o fHe CalideUBHGR, Qﬂﬂ@ﬁ@_'loaT?’(VLﬂture medium was used to

Pot assi um di hydr ogen- phosphate™0, 2 % Sodi umchloride 0,1 %

Magnesi um sunh@dwate 4000 HEms mf 2stesiizdTiade caltweemedioh uthecultigatian wasPal m
oil 0,2% *Conposjtion of the trace elenpent solution is.accordin o _exanpl e
No. 1. The coriat ebblnder RCebol R iR ARuinreReag i AR o U dhPr i s e
20 and in | dbgvedcdthe irgpeeabal shefcukugy aes NaldyRr Afseldnl thendad oft apet
volume of 5 I, under the circunstances given above. The cultures placed in
the flasRs wawgugly intoasive amingaliGh % apelEpropylaneclyeol: ae andifeamingrs in

t he usual I LM airing and by operating a turbo m xer with double
inlet, rotati ngfygg)étdlﬁﬁés pro mnute, for 24 hours, 25 when the cell nunber

pro mllinmeter - depending on the bacterium- reaches the values 4x108 -

1, 3x109. For the ration of cultures of larger quantities, 10 liters
cultures were prﬁ) ghignfesami-minina GUErgBEARMBf t he conposition given

above, under thegafgoesdind fEvdrEnhal hti t 2449 Wi
sterilized Tali 30 and 100 | iq;\(,ars IEIlaf 9@8??9%)3?% r?é??ﬁ?n re i no\l(\:"a}? g{h%d W th
5-5 litdps hfferenddéhatdonsteadanfi the Ta cudturé mextiumotheZRa2focuiture umetiumt he

above fernen ti{;)n| . i
of the Tollowing composition was used:

Glucose (sterilised separately in 50 % water solution) 1,5 %

Molasses 05 %
Acid casein 0,1 %
15 Ammonium-sulphate 0,7 %
Ammonium-nitrate 05 %
Calcium-carbonate 0,3 %
Potassium-dihydrogen-phosphate 0,3 %
Sodium-chloride 0,1 %
20 Magnesium-sulphate x 7 H.O 0,2 %
Trace element solution* 0,35 %
Palm oil 0,2 %

*The composition of the trace element solution is in conformity with
25 thatin example No. 1.
After completion of the cultivations, the cultures contain, depending on
the bacterium, 1-7x10° cells pro milliliter.

Example No. 7.

30 Improvement of the soil structure and plant cultivation experiments

7A. Experiments for the improvement of the soil structures



ci rcunstances, then the culture grown on the Taff culture nediumin the
soil, WO 03/016241 PCT/HU02/00081 28 50 liters of the culture grown on the
Tal i cul twossmedium was used to inoculate 1000 |iters of peraruozioamsad Taf f
culture nmedium the cultivation was carried out under the above
fermentation circunstances for 24 hour? then, followed the inspection,
the culture was ready for use. In the gse of an 5 unusually intensive

foamng. 0,01 %SHNPEAPIIREROEYAEI DA iebP 4TEBehIy AL dtethaclad. OB,

t
Cul tivation on sem -"m ni ma ure nedium the procedure given in exanple
No. 6 was rsspledtand Bazdrgbhmewereopliiced én diaye of 196t x DB smydbedayaribickaess cul t ure

di t he Ta2f | i f.,th l.J 1 i ti. d:
G oo (orwas ot 1h8 SRRaLG) waS ssaseq it T SrarrERRR e AR 83€C5 o, 5
% Aci d cas E‘éd]cignﬂpﬁfesso‘!?té\g?'ﬂia‘ym@dﬂh R SoWn in Yhe ﬁ@‘gPWithn’Hﬁi seedepio 5 %

Cal ci um carbonate 0,3 % Potassiumdi hydrogen- phosgb ate 0,3 %
Sodi um ¢hl drayid\tdhe exahativayve bavennet takeat tBeydata gb thepfive diggeshanrd dhe nent

sol uti on* 35 % .P i % The | {1 f tr I nt
solution i gﬁvlen r@%ﬁf gbﬂ%@?b%gp éd élgxﬁafﬂfgﬁwg@g%pﬂfe&ﬁo%@s \K? %ﬁ?&c\gﬁrﬁl etion
of the cul tdiuailddonatertfbfowing tald eSiceatitrabNtwole) dit adtepperbiige ldetzere um
1-7x108 cells pro mlIliliter. Exanple No. 7. 30 Inprovenent of the soil

structure awerepmaasuad.t iTvay Non Tewpeabvexiestly wateredp diayiian 4 atGowing
! rrprOvenentalﬁ)ﬁn()tath?lys\?/h{eréartﬂﬁt H6ESt all later on. The trays marked ,a”, were

10 inoculated with as micro-organisms biosynthetising the polysaccharides the
cultures of the micro-organism groups Bacillus polymyxa var. SW17 (NCAIM"
/P/ B 001295/, Bacillus megaterium var. M326 (NCAIM /P/ B 001291),
Micrococcus roseus ssp. A21 (NCAIM /P/ B 001294/ and Bradyrhizobium
japonicum var. PH25 (NCAIM /P/ B 001302/, deposited in the National
15 Collection of the Agricultural and Industrial Micro-organisms, prepared
according to example No. 6., with 10® cells for one square meter from each

bacterium. The ,b"-marked trays were not treated with micro-organisms.

In Table No. 3, the results obtained on the 33™ day following the
20 sowing are shown. The results are expressed with the average values

counted for one plant.



WO 03/016241 PCT/ HU02/ 00081 29 Sandy soil collected at the Danube, near to
Som yosziget and the clay soils fromEsztergomwere placed in trays of 90
x 90 cm wbaslosszer t hi ckness was 25 cm The sand soil wa®cCrriEaRedsM th 10
g anmoniumnitrate and 5 g cal ci um phosphate pro tray. Corn was sown in
the tray, with 104 seeds pro 5 tray. A Ot he eval uati on we have not taken

the data of the five biggest and the I"'ve nost underdevel oped plants. The
wei ght of the roots washed with distilled water follow ng a desiccation of
two days, at a tenperature of 45 C were neasured. Tray No. | was

abundantly watered, tray No. 2 at saedNo.&bundantly watered but not at all
| ater on. The trays marked "a", were 1o inoculated with as m cro-organi sns
bi osynt heti sing the polysaccharides the cultures of the m cro-organi sm
groups Baci l | D0l 'y var . T3 2 di I lihé!S

megat eri um vakSOIR/BZG ( M/ S?M%[ﬁb%d};gf)}@ht dl\?/lﬂgfggﬁﬁcg\gél?gfgﬁs ﬂgéélp. A21
(NCAIM / P/ B 001294/ and Bradyr hi zobi ufem) aponi cum varQotPH2BYsOAI M / P/ B
001302/, deposited in the National 1s Collection of t gricultural and

I ndustrial M cro-organi sns, prepared according to ex e No. 6., with 108
cells for one §ﬂwe mgbqr frgneach bacterium The, ghh-marked trays were
not treated with mcro-organisns. In Table No. 3, the results obtai ned on
the 33d day following the 20Bow ng arld shown. The r634lts are expressed
with the average val u$§ counzﬁd for on plant. WO 03%8&6241 PCT/ HUO2/ 00081
30 Table No. 3. Soil %3? Treat ment Hei §ht of the plant Weight of the (cm
root system (ng) Sandy No.l1l A824 945 1B 17 634 No. 278718 866

Clay No.1 A 27 1095
B 23 1213
No.2 A 20 1012
B 19 689
5 In table No. 4. the extent of crumbling and cracking of the not watered

sandy and clay soils (trays No. 2) is shown. By the extent of crumbling we
mean that the majority of the soil fragments scattered on a paper sheet and
not disintegrating in the course of a slight shaking is of a size below 2 mm (-),
between 2-5 mm (+), or over 5 mm (++).the extent of cracking of the soil
10 surface is marked so that lack of cracks is marked ++, the slight haircracks
are marked +, whilst the presence of the big lines of break, cracks

characteristic of the droughty soils is marked -.

Table No. 4.
Soil Treatment Extent of Extent of
crumbling cracking
Sandy A + +
B - -or+
Clay A ++ +
B ++ ++




B 11 757 Cay No.1 A 27 1095 B 23 1213 No.2 A 20 1012 B 19 689 5 In
table No. 4. the extent of crunbling and cracking of the not watered sandy
and cl ay woiB®iq2sr ays No. 2) is shown. By the extent of cramHum@oose nean
that the majority of the soil fragnments scattered on a paper sheet and not
disintegrating in the course of a sligté%l shaking is of a size below 2 mMm
(-), between 2-5 mm (+), or over 5 mm°(++).the extent of cracking of the
soil 1o surface is marked so that |ack of cracks is marked ++, the slight
hai rcracks are marked +, whilst the presence of the big |ines of break,
cracks char act dt cst be sfent finemdhe wtzitd wf $ables Na. Jraariced. that thepreselce 4. Soil

T Ex f Ex f K
Gy A e B e psco-iganirDs duanBos VA ShocpRNoeosP ooy AN EvELdts 7 om

the data ofy pﬁﬁemooftﬁe ﬁétﬂs"andtthétfa\tlé’réblér&ﬁleé’tﬁﬂztut‘éf the nicro-organisms
blosynthet|2|ng the polysaccharides inproves the development of the plants

and the sfavorable soil structure. 5 7B. Field experinents Experinents were

performed at the@#ll_:p 8vemant eancld Cultivation Technol ogical Station of
Mosonmagyar ovar i\'fé ﬁxpﬁrqu h2000, in random bl ock arrangenents repeated

four tines, withEdrimémtssSwete pefemuddani e Impravierherite apdoColtivhtiore.
Technological Station of Mosonmagyarévar University, in 2000, in random
block arrangements repeated four times, with 10 liters of micro-organism
10  mixture pro hectare.
Type of the experimental soil: Danube-region, thickness: 120-140 cm,

humus contents 2,4 %, rainfall: poor.

SPRING WHEAT
Protein-content %
Control 11.80
NPK 200 kg/ha 11.87
BactoFil A 11.96
Protein-content corr. to dry substance %
Control 13.84
NPK 200 kg/ha 13.91
BactoFil A 14.00
Wet gluten %
Control 32.0
NPK 200 kg/ha 31.1
BactoFil A 31.1
Thousand grains weight (g)
Control 36.4
NPK 200 kg/ha 36.8
BactoFil A 36.4
Grinding %




Type of the experinental soil: Danube-region, thickness: 120-140 cm hunus
contents 2,4 % rainfall: poor. SPRING WHEAT Protein-content % Control

11. 80 NPX02001degl ha 11.87 BactoFil A 11.96 Protei n-cont eatr/H@000810 dry
substance % Control 13.84 NPK 200 kg/ha 13.91 BactoFil A 14.00 Wet
gluten % Control 32.0 NPK 200 kg/ha 31 % BactoFil A 31.1 Thousand grains
wei ght (g) Control 36.4 NPK 200 kg/ ha § .8 BactoFil A 36.4 Ginding % W)

el RS A el
2755 G uten-flat WRK2DQ kghhaCont r ol P50, ' [
BactoFil A 49.8
Falling number (sec)
Control 278.3
NPK 200 kg/ha 281.5
BactoFil A 272.5
Gluten-flattening (cm)
Control 2.75
NPK 200 kg/ha 3.25
BactoFil A 2.75
Gluten-stretching (cm)
Control 12.5
NPK 200 kg/ha 11.8
BactoFil A 12.3
Zeleny-index
Control 30.0
NPK 200 kg/ha 30.3
BactoFil A 30.8
Valorigraph water-absorbing capacity (ml)
Control 31.3
NPK 200 kg/ha 31.6
BactoFil A 31.4
Valorigraph value
Control 57.3
NPK 200 kg/ha 53.1
BactoFil A 48.0
Bulk of loaf (cm®)
Control 962.5
NPK 200 kg/ha 977.5




NPK 200 kg/ha 3.25 BactoFil A 2.75 Quten-stretching (cn) Control 12.5
NPK 200 kg/ha 11.8 BactoFil A 12.3 Zeleny-index Control 30.0 NPK 200

kg/ ha 30.80 oBacd2efi| A 30.8 Val origraph water-absorbi ng eapatiopodsm )
Control 31.3 NPK 200 kg/ha 31.6 BactoFil A 31.4 Valorigraph val ue
Control 57.3 NPK 200 kg/ha 53.1 BactoFil A 48.0 Bulk of loaf (cm
Control 962.5 NPK 200 kg/ ha 977.5 WD 03 016241 PCT/ HU02/ 00081 33 Bact oFi |

A 1055.0 Morphol 7 - o—of—bre Cantrol—2-38—NPK200—kgHha 2. 46
BactoFi| A 2.32 Priot&in-yiel d (kg/ ha) 1%@ ol 469.8 NPK 200 kg/jha 498.6
Morphological ratio of bread
Control 2.38
NPK 200 kg/ha 2.46
BactoFil A 2.32
Protein-yield (kg/ha)
Control 469.8
NPK 200 kg/ha 498.6
BactoFil A 510.3
Plant height (cm)
Control 56.3
NPK 200 kg/ha 57.7
BactoFil A 55.4
Grain crop counted for 13% moisture (g/parcel)
grain crop Control %
t/ha
Control 3.366 100.0
NPK 200 kg/ha 3.552 105.5
BactoFil A 3.617 107.5
Grain crop (g/parcel)
grain crop Control %
t/ha
Control 3.398 100.0
NPK 200 kg/ha 3.584 105.5
BactoFil A 3.646 107.3
Moisture content at harvest %
Control 14.08
NPK 200 kg/ha 14.00
BactoFil A 13.93

Test weight (kg)




BactoFil A 510.3 Plant height (cn) Control 56.3 NPK 200 kg/ ha 57.7
BactoFil A 55.4 Grain crop counted for 13% noisture (g/parcel) grain crop
Control %wotaslas2@ntrol 3.366 100.0 NPK 200 kg/ ha 3.552 PoS/muUo2BeastoFi| A
3.617 107.5 Gain crop (g/parcel) grain crop Control % t/ha Control 3.398
100.0 NPK 200 kg/ha 3.584 105.5 Bactogjl A 3.646 107.3 Mbisture content
at harvest % Control 14.08 NPK 200 kg/ha 14.00 BactoFil A 13.93 Test

wei ght (kg) WO 03/ OC6a%aI PCT/ HU02/ 0008[l69.84 Control 69.8 NPK 200] kg/ ha
70.4 WO 03/016241 BCHHJU02/00081 35 (CORN Raw crop on cohs (kg/parcel) Raw

crop on cobs (t/ha) NEK20Gkaha 70.4




Control 5.725 100.0 NPK 200 kg/ha 6.848 119.6 BactoFil A 6.495 113.4
Grain crop counted on 14% (kg/ parcel) Gain crop (t/ha) Control % Control
5.496 100wO 03MRK4200 kg/ ha 6.614 120.3 BactoFil A 6.175 PC2/U020Wsst Ur e
content of grain % Control 18.40 NPK 200 kg/ha 17.78 BactoFil A 19.63
Stal k wei ght (kg/parcel) Stal k wei ght (ggha) Control % Control 2.672 100.0
NPK 200 kg/ha 3.016 112.9 BactoFil A 2.886 108.0 Misture content of
stalk % Control 26.1 NPK 200 kg/ ha 25.G0ORBaCt oFi |
counted on 14% (kg/ parcel) Stalk weight (t/ha) Control %

A 25.9 Stal k wei ght
Control 2.416

100.0 NPK 200 kg/ha 2.740 113.4 BactoFil

A 2.613 108.2 WO 03/016241

Eg;l’/hguggl 23081 36 [Stemmurmber (ﬁé\ﬁt&?&élgn 't’:bBé I'Cﬁd\/par%gl')t ro—3841—PK 200

Raw crop on cobs (t/ha) Control %
Control 5.725 100.0
NPK 200 kg/ha |6.848 119.6
BactoFil A 6.495 113.4

Grain crop counted on 14% (kg/parcel)

Grain crop (t/ha) Control %
Control 5.496 100.0
NPK 200 kg/ha |6.614 120.3
BactoFil A 6.175 112.3
Moisture content of grain %
Control 18.40
NPK 200 kg/ha |[17.78
BactoFil A 19.63

Stalk weight (kg/parcel)

Stalk weight (t/ha) Control %
Control 2.672 100.0
NPK 200 kg/ha |3.016 112.9
BactoFil A 2.886 108.0
Moisture content of stalk %
Control 26.1
NPK 200 kg/ha [25.6
BactoFil A 259

Stalk weight counted on 14% (kg/parcel)

Stalk weight (t/ha) Control %
Control 2.416 100.0
NPK 200 kg/ha  [2.740 113.4
BactoFil A 2,613 108.2




BactoFil A 39.86 Cob nunber pro stem (pcs/parcel) Control 1.04 NPK 200
kg/ha 1.10 BactoFil A 1.05 Cob nunber (thousand pcs/ha) Control 39.86 NPK
200 kg/ hawoa3@Bs24Bact oFi | A 42. 03 Thousand grai ns wei ght @CTrrEW2@0@i1Nn ( Q)
Control 255.2 NPK 200 kg/ha 259.2 BactoFil A 263.3 Thousand grai ns wei ght
of grain for 14% noisture (g) Control 345.6 NPK 200 kg/ha 250.9 Bact oFil
A 251.0 Test weight (kg) raw Control 65.9 NPK 200 kg/ha 65.1 BactoFil A

64. 6 Wi ght of one [S1bm(ghbéo(thddSarmbpaha)e Control 0.121 NPK 200 kg/ ha
0.136 BactoFil A 0131 Grain nupher pro cob (db) Control 493 5/WO
03/ 016241 PCT/ HU02/|6sudmel 37  NPK|38Tkg/ ha 545. 1 BactoFil A 523.1

NPK 200 kg/ha  [39.13

BactoFil A 39.86

Cob number pro stem (pcs/parcel)

Control 1.04

NPK 200 kg’/ha  |1.10

BactoFil A 1.05

Cob number (thousand pcs/ha)

Control 39.86

NPK 200 kg/ha  |42.93

BactoFil A 42.03

Thousand grains weight of raw grain (g)

Control 255.2

NPK 200 kg/ha  |259.2

BactoFil A 263.3

Thousand grains weight of grain for 14% moisture (g)

Control 245.6

NPK 200 kg/ha |250.9

BactoFil A 251.0

Test weight (kg) raw

Control 65.9

NPK 200 kg/ha | 65.1

BactoFil A 64.6

Weight of one cob (kg) for 14% moisture

Control 0.121

NPK 200 kg/ha |0.136

BactoFil A 0.131

Grain number pro cob (db)

Control 493.5




Mbi sture content of
Wei ght of cob (g)

Har vest - i woas/oGaat r ol

Beet pcs/ha Contro

tops (kg/parc) Crop of tops (t/ha) Cont @?I Contr ol
B 15.38 114.

kg/ ha 13.96 104.1

cob %
Contr ol

Bact oFi |

Contr ol

44.1 NPK 200 kg/ha 41.5 BactoFil
| 79891 NPK 200 kg/ ha 81159 Bact oFil

Crop of

19. 4 NPK 200 kg/ ha 20.7
22.3 NPK 200 kg/ha 22.3 Bact oFi

Bact oFi |
A 22.4
ARCAHB2BUEBAR BEET
B 83696 Crop of
13.41 100.0 NPK 200
roots (kg/parc) Crop of

roots (t/ha) ControlNEK 200Hd/RE 3
Bact

00081 _ 3

hEil B J3-9.35 129.2

54%1100. 0 NPK 200 Kg/ ha 36. 74

Proportion

03/ 016241 PCT/ HU02/
tops-roots Proporti

&acieFit Aps-r oo

LFbntrol %

Moisture content of cob %

Control 19.4
NPK 200 kg/ha  |20.7
BactoFil A 18.9
Weight of cob (g)
Control 22.3
NPK 200 kg/ha |22.3
BactoFil A 22.4
Harvest-index
Control 441
NPK 200 kg/ha |41.5
BactoFil A 42.3
SUGAR BEET
Beet pcs/ha

Control 79891
NPK 200 kg/ha  |81159
BactoFil B 83696

Crop of tops (kg/parc)

Crop of tops (t/ha) Control %
Control 13.41 100.0
NPK 200 kg/ha | 13.96 104.1
BactoFil B 15.38 114.7

Crop of roots (kg/parc)

Crop of roots (t/ha) Control %
Control 30.46 100.0
NPK 200 kg/ha  [36.74 120.6

A 18.9

20.6 WO
of



Control 0.443 100.0 NPK 200 kg/ha 0.381 85.9 BactoFil B 0.391 88.2
Average root weight (dkg) Average root weight (dkg) Control % Control 38.2
100. 0 NPAKO2001degl ha 45.3 118.6 BactoFil B 47.1 123.5 D ®@€ItHW@WN/00081

Di gestion % Control % Control 11.61 100.0 NPK 200 kg/ha 11.07 95.3
BactoFil B 10.59 91.3 Na-contents (ng/ 480 g beet) Control 1.94 NPK 200
kg/ha 2.28 BactoFil B 2.08 Al fa-am no-N contents (ng/ 100 g beet) Control
1.20 NPK 200 kg/ ha |Bd¥oFiPact oFi | |39 3502 K-content (ng/[39§ 20 beet)] Control
2.52 NPK 200 kg/ha |1.89 BactoFillB 2 10 Deduction % Control 2,95 WO

03/ 016241 PCT/ HU02/{00081 39 NPK PRopokignef topsgo@sct oFi| B 2. 68

Proportion of tops-roots Control %
Control 0.443 100.0
NPK 200 kg/ha [0.381 85.9
BactoFil B 0.391 88.2

Average root weight (dkg)

Average root weight (dkg) | Control %

Control 38.2 100.0
NPK 200 kg/ha  |45.3 118.6
BactoFil B 47 1 123.5
Digestion %
Digestion % Control %
Control 11.61 100.0
NPK 200 kg/ha | 11.07 95.3
BactoFil B 10.59 91.3
Na-contents (mg/100 g beet)
Control 1.94
NPK 200 kg/ha  [2.28
BactoFil B 2.08
Alfa-amino-N contents (mg/100 g beet)
Control 1.20 ‘
NPK 200 kg/ha  |1.02
BactoFil B 1.02
K-content (mg/100 g beet)
Control 2.52
NPK 200 kg/ha |1.89
BactoFil B 210

Deduction %

Control 2.95




Contents of purified sugar % Contents of purified sugar Control
8.66 100.0 NPK 200 kg/ha 8.39 96.9 BactoFil
yield (t/Waos@ass sugar yield (t/ha) Control
200 kg/ ha 4.081 114.7

Bact oFi |

%

% Control

B 7.92 91.4 & oss sugar
Cont r ol
B 4.181 117.5 Net sugar yield (t/ha)

PCTAU200080 NPK

Control % Control 2.656 100.0 NPK 200359/ ha 3.091 116.4 BactoFil B 3.125
117.7 Exanple No. 8. Preparation of preparations containing the

m cro-organi sms acqWpK Pgofkg/h» Teegnvention B8A Preparation of
m cro-organismm xtiure : Thé cultures Azospirillumbrasgilense ssp.| SW1
(NCAIM /Pl B 00129BactoizibBobact ef2.68nel andii ssp. M657 (NCAIM /P/| B
001292), 1lo Pseudgreras—Hueresgens—yar—SWHE{(NCAHM-AP—B-0061294) ,
Baci | | us pol ymyxa Mar. SWL7 (NCA W%ﬁ}sg@ﬁf@gﬁl‘,ga@g&i | | us megat er|i um var.
M326 (NCAIM/P/ B[OUIZ9I), M CT Of @gientE OF BURTieS B ol 7Pl B
001294/, Bradyr hi 20bi um j aponi cum var . E’HZ? (I{ICAI LI\I/??\Ié/ B 8@’1%02/ and WO
03/ 016241 PCT/ HU02//00081 40 Streptonyces abdbus var. 0003 LP (NCAIIM /P! B
001301/ prepared accorging—to—expgpre—No—6—were—xeg—opttratly in equal
proportions and applkqé’éﬁrqln the sd-PPto be treated, in aoq@antity bet ween 5
liters and 50 liter§ploPbd@IAY '18.3@ quantity of IZ Tipglgs/ ha, 10 any
frost-free period gf _the year, optimally 5 between Manch and Cctgber.
BactoFil B 7.92 91.4
Gross sugar yield (t/ha)
Gross sugar yield (t/ha) Control %
Control 3.557 100.0
NPK 200 kg/ha  |4.081 114.7
BactoFil B 4.181 117.5
Net sugar yield (t/ha) Control %
Control 2.656 100.0
NPK 200 kg/ha | 3.091 116.4
BactoFil B 3.125 117.7

Example No. 8.

Preparation of preparations containing the micro-organisms according to

the invention

8A. Preparation of micro-organism mixture :
The cultures Azospirillum brasilense ssp. SW51 (NCAIM /P/ B
001293), Azotobacter vinelandii ssp. M657 (NCAIM /P/ B 001292),

10

Pseudomonas fluorescens var. SW11 (NCAIM /P/ B 001296), Bacillus

polymyxa var. SW17 (NCAIM /P/ B 001295/, Bacillus megaterium var. M326
(NCAIM /P/ B 001291), Micrococcus roseus ssp. A21 (NCAIM /P/ B 001294/,

Bradyrhizobium japonicum var.

PH25 (NCAIM /P/

B 001302/ and



8B. Preparation for the treatnment of nonocotyl edons Fol |l owm ng the procedure
according to exanple No. 6. a preparation was made with the difference

t hat the WoloBowi2ag m cro-organi sns were used: 10 Azospi r iPCTtHOROBSI | ense
ssp. SWh1 (NCAIM/P/ B 001293), Azotobacter vinelandii ssp. M657 (NCAI M/ P/
B 001292), Pseudononas fluorescens var 4oSW11 (NCAIM/P/ B 001296),

Baci | l us polynyxa var. SW17 (NCAIM/P/ B 001295/, Bacillus negaterium
var. M326 (I\?EAéMbh‘l?beBalhl&l%‘lDOOB?.R‘:(NﬁAtMWtSO(HHQ)U? p\éeniareﬂf%@goﬂdhq NCAI M
[P/ B 001301/. 15 8C. Preparation for t t reat nent of  di cotyl edgns,

Fol | owi ng t#@ ‘??@”P@@ NR-c® MR NI de PREIMELY i@ earalpraportipnsyang @pglied in hat

the followig g8i&h YOk ERBHSIFBa Weishiti ' L phdl b HSSp.
SVEL (NCAI M Tl OBt aliba YelfiitySétycen FRER Shd @SQFS@EQR%WM/P/
B 001292), Rsedntitynat 12 literedeens aay .frostike phGAH Mf Bie Beaflaptnally

Baci | | us _pol xa r.,.SW7 (NCAIM ! P/ B 001295/, Bacillus negateriumvar.
M326 (NC&I M egy’e%f‘é\@i%ﬂ",d O%ﬁogléﬁrcoccus roseus ssp. A21 (NCAIM/P/ B
001294/, Bradyrhi zobi um japoni cumvar. PH25 (NCAIM!P/ B 001302/,

preparation accordi rrng to the 25 invention was prepared. 8D. Mking of
preparation dri edBB.Prepgratiorciending treatmenti afenendcatyiedbrs wat er

m cro-organi sms | | | e No., 6, were |yophiljized in a
Gel man_Shoa T yophra NG & THBEENIE SeordihBR SABRRINASE & Braparatdd

i nstructi onsyad masle with tHeediffgre vt th%lld\NMgrﬁ\Rfr@-oﬁgé}ﬁﬁﬂn%rWér@%@H: was
used in itself or depending on the use, mxed with calciumcarbonate,

starch, §l ucose, ARospisllLg) g@@ﬁ“ﬁ”ﬁ?opﬁﬁ& i SShet(WeMM : 1PIN0B030O1ZI8)]1
2t & temper ator o0 8 Vinklah, <50 eSO ICAN P B AR R ROm g
carrier: Optfluos¢soensoaal S bhNCALY /Bf Bt 001 296))t Baeilup pelyanyea vem. SWelTcul ture
(NCAIM /P/ B 001295/, Bacillus megaterium var. M326 (NCAIM /P/ B
001291), és Streptomyces albus var. 0003 LP (NCAIM /P/ B 001301/.
15
8C. Preparation for the treatment of dicotyledons
Following the method according to example No. 6 with the difference that the
following micro-organisms were used, :
Azospirillum brasilense ssp. SW51 (NCAIM /P/ B 001293), Azotobacter
20  vinelandii ssp. M657 (NCAIM /P/ B 001292), Pseudomonas fluorescens var.
SW11 (NCAIM /P/ B 001296), Bacillus polymyxa var. SW17 (NCAIM /P/ B
001295/, Bacillus megaterium var. M326 (NCAIM /P/ B 001291),
Micrococcus roseus ssp. A21 (NCAIM /P/ B 001294/, Bradyrhizobium
japonicum var. PH25 (NCAIM /P/ B 001302/, preparation according to the
25  invention was prepared.

8D. Making of preparation dried in frozen condition
2 liters from the water micro-organism suspension according to
example No. 6 were lyophilized in a Gelman SP54 lyophilizing equipment,
30  acting according to the instructions of use of the equipment. The dry micro-
organism powder was used in itself or depending on the use, mixed with

calcium-carbonate, starch, glucose, or cellulose in proportions between 1:1



5 nmedi um according to the exanple No. 6 were m xed with organic manure,

soy flour (4 mesh general grain size), nethyl-cellulose or potato starch
so, thatwole/oprepar ati on should contain 5x108 - 1010 , opCiTmEio2PodEx109

m cro- organismcells, then the wet preparation or the preparation dried at
a tenperature below 40C, in quantity 243nd 20, optinally in the quantity
of 5 1o kg/ha was applied in the soil to be treated. Optinmally at | east

1013 nicro- adyaniGoy thelnl stping s tprepatetios umtiiotheouséedti 4 tehfpesstute
Summary Subj ect of the invention is products and procedure for the
treatnent ofPqtweenfzandhil °Gith bacteria for the inprovenent of the growth

of the plants an%!‘:f.cmaliiﬂ %Z?Eégﬂaqaﬁgﬁc%t%'irﬂ@g 83{5%2_edures for making the

products, m cro-organis S Seérving is of the products,

mul tiplying at | d@ptiralpereguar propdrtionysl ted caltwespplapspsdasi des .cutOeb
procedure for the prodgcti(t)n of these. One of the mcro-organismcells
accordi ng t JNEANM RGeQCinghig the, exg Np- & wepg) mikgd gvithhorganie reantigpor t ed

to the soil Qv fid SRGHS hecpha W ordi ng
to the invent iyon a r@%ﬁgt W I?p%reé'ﬁlt%}zg ’sportyeI [ILEIO%EEWE%(?@@%?% ggf oduct
contai ns at thahihe prapasatiomeshsuld cobtain &xil 0t -g1 0Ppsopiirmaly Gxadhgmidre-

nitrogen of the .air inpnto,co unds, 25 avail able for the plants,

sol ubi i si nd EAYSH ﬁgﬁ%ﬂ iﬂ%eerbnqﬁﬂo‘é’ﬁﬁaﬂr@pa%'ﬂn Bbtt 95?@%&?&%&&'&9 ghd

bi osynt heti g ' i | t egeti ; r{pduci ng
pol ysacchari Sgg)egé;}talrérrrg%w ?gﬁu@ﬁﬂﬁgﬁ ge%??h%?ﬂ@éllgﬁﬁ\é;ag%wty 0?85& at ed
f r om varlioouskgélen Measaappligd v e soil ltatue freated, Gutimalht Bt 1east o) yinddrds wi | |

be reached, practically excluding the applicatign of the 30 expensive
fertilizer 3_09&%%6?/%%1'321{9 rﬁlﬁ?ﬁdﬁ%ﬁgqﬁg"&ﬁ -5 1. Preparations
suitable for treatnment of the soil and plant seeds, which contain alive

m cr o- organi sm or_ m cr o-organi sns capable of propagating in different
soi | -types in thSWWARbnment of a plant, characterized by containing, in

a quantity ofBicXt Phhe intBhfion R BHSIRRS %ndFrocedure for the treatment of the

15 soil with bacteria for the improvement of the growth of the plants and for
increasing the yields, procedures for making the products, micro-organism
stocks serving as a basis of the products, multiplying at low temperature,
biosynthetizing polysacharides, and procedure for the production of these.
One of the micro-organism cells according to the invention or a compound of

20  these, will be transported to the soil or fixed the seeds of the plants.

With the procedure according to the invention a product will be
transported to the soil, which product contains at least one of the soil-
bacterium groups transforming the nitrogen of the air into compounds

25 available for the plants, solubilising the mineralised phosphate- and
potassium compounds and biosynthetising the materials improving the
vegetal development, producing polysaccharides optimally influencing the
structure of the soil, isolated from various soils and altered in laboratory, sd
satisfactory yields will be reached, practically excluding the application of the

30 expensive fertilizers.



1010 cells/g, the culture of at |east one of the m cro-organi sns
Azospirillumio brasilense ssp. SWol (NCAIM/P/ B 001293), Azobacter

vi nel andiwep/o1dBb7 (NCAIM/P/ B 001292), Pseudononas fl| wargsoensostar. SW
11 (NCAIM/P/ B 001296), Bacillus polynyxa var. SW7 (NCAIM/P/ B 001295/,
Bacillus nmegateriumvar. M326 (NCAIM/Rh B 001291), M crococcus roseus
ssp. A21 (NCAIM/P/ B 001294/, Bradyrhizobiumjaponicumvar. PH25 (NCAIM
/Pl Bis 001302/ and Streptonyces al bus var. 0003 LP (NCAIM/P/ B 001301/
as mcro-organi snms propagating also at | ow tenperature preferably bel ow
20C, as well as in soils with |ow pH, preferably bel ow pH 5,0, deposited
in the Natiopglpmgollection of the Agricultural and | ndustrial

M cro-organisns, with agriculturally acceptable wet or dry carriers
acceptable fromagricultural point 20 of view and non-toxic for the

' - i . L2. ti ' t l.aim 1 containing water
ondl or saya 1T ol BERABRIs, SFRE BE et Gt g0t gt piBsbeesas: he
deri vati ves wifich hesatai®s aligé I ingiro-8rganisth e o frﬁfcré%?gpaﬁﬂ@rﬂ@r %a'g‘éﬂlé)‘;?% ;

S an

products suitable for the treatnment of 25 soil and ant see
pr epar at i onTEBAHING nif Aiffeeenti God-tupemninsnther envicorsremtyaohi sas ptayiabl e of

Pow t omper atPLAHEERY PARYERS 5 et pER S 0"5r B or aToBhBI b pit 5o,
characteri seld'Hyeltsiy t thvatcutigresepat kiast wnerof the §RichebrgaMisis AdsBlrupedi um
of 'the. ribor rar pare: ALEDINCAIPEB Al sas A zahspiorsBaianaispNIEaT &
L) o SR 00 g PspeRon 98 e SR PR
Baci | | us polO@heR8),vBacillgpolymNga MarP/SVB1G0020AIM BCcBI D029y B Ailiugm  var .
B30 PG e AR EIEH Bk o o
SN 00N008 e AT A R O )
until 15 001302/ and Streptomyces albus var. 0003 LP (NCAIM /P/ B 001301/ as
micro-organisms propagating also at low temperature preferably below 20°C,
as well as in soils with low pH, preferably below pH 5,0, deposited in the
National Collection of the Agricultural and Industrial Micro-organisms, with
agriculturally acceptable wet or dry carriers acceptable from agricultural point
20  of view and non-toxic for the micro-organisms.
2. Preparations according to claim 1 containing water and/or soya
flour and/or starch and/or cellulose and/or glucose or the derivatives of these
as carrier.
3. Process for the preparation of products suitable for the treatment of
25 soil and plant seeds and/or preparations containing alive micro-organism or
micro-organisms capable of propagating in different soil-types in the
environment of a plant also at low temperature, preferably below 20°C and
low pH, preferably below pH 5,0, characterised by cultivating separately or
together, on a culture medium containing carbon- and nitrogen source and
30 inorganic salts at least one of the micro-organisms Azospirillum brasilense
ssp. SW51 (NCAIM /P/ B 001293), Azotobacter vinelandi ssp. M657 (NCAIM
/P/ B 001292), Pseudomonas fluorescens var. SW11 (NCAIM /P/ B 001296),



reaching the cell nunber between 5 x 107 and 5 x 109 pro mlliliter,
optionally mxing the culture or cultures obtained in a specified
proporti owoams/oofei onal |y depositing the culture(s) on thecTrarvnenosor

m xing therewith and optionally freeze-drying in a traditional manner. 10
4. The procedure according to claim 3. ,4%wherei n as carbon-surce glucose
and/ or saccharose and/or nol asses, as nitrogen source anmmoni um chloride

and/ or  amMmOBZMUEI difrh§xaR V. OSVATITRRCIMINS IF/ P aj0e 2884/ Bacilles megdtedym! i quor
and/ or casei n- hydr olﬂﬁzat e and as i nor Rﬁnl c salt cal cium carbonate and

sal ts di ssovhatVage gNCAUYI /ithB, 09629B)s MisfocoaeumieseumssP1B2d ANGAIM /Pl er r o-
nitrate-, c¢ ' , - [ - -1 BN, ce

ol emont s’ ar & OQLASH B PIRbGm. ERONRIR) Far, HHES RIEKAT BB 00 AD/ oA

t enper at ur e Seelptmnyeds Slbasdvart] 0903depoNC AN i/P/ Bhe0 1Ned1/cdeposiied! iacthieon of

the Agricultural and Industrjal M cro-organisns ynder the foll ow n
nunber s: 5 20 Nefgeal Colleglian Ohdhe eheicuwbral dus Inquatipiviesp-eioapispwsynt!

Azot obact er .y | ] é\&'&% /
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15 calcium-, ferro-, nitrate-, chloride-, sulphate-, carbonate-, phosphate-ions,
and trace elements are used.
5. Micro-organisms optimally propagating also at a temperature below
20 °C and pH 5, deposited in the National Collection of the Agricultural and
Industrial Micro-organisms under the following numbers:
20  Azospirillum brasilense ssp. SW51 (NCAIM /P/ B 001293),
Azotobacter vinelandii ssp. M657 (NCAIM /P/ B 001292),
Pseudomonas fluorescens var. SW11 (NCAIM /P/ B 001296),
Bacillus polymyxa var. SW17 (NCAIM /P/ B 001295/,
Bacillus megaterium var. M326 (NCAIM /P/ B 001291),
25  Micrococcus roseus ssp. A21 (NCAIM /P/ B 001294/,
Bradyrhizobium japonicum var. PH25 (NCAIM /P/ B 001302/ and
Streptomyces albus var. 0003 LP (NCAIM /P/ B 001301/.
8. Process for the preparation of the micro-organisms according to
claim 5 characterized by taking soil sample from the environment of plants,

30 from the upper (top) layer of 40 cm of a given type of soil, identifying the



5 between 1010 and 1014, optimally between 1011 and 1012 pro hectare on or
in the soil, in frost-free period. 8. Process for the treatnent of plant
seeds wi twotlh@iqaepar ati ons according to clains 1 or 2, ecarmoeeniszed by
treating the seeds with a liquid product containing one of the

m cro-organi sns or the mxture thereof. 430 9. Process for inproving or

mai ntai ning the soil structure, characterized by transporting
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in the soil, in frost-free period.

8. Process for the treatment of plant seeds with the preparations
according to claims 1 or 2, characterized by treating the seeds with a liquid
product containing one of the micro-organisms or the mixture thereof.

10 9. Process for improving or maintaining the soil structure,
characterized by transporting polysaccharides of microbiological origin,
preferably micro-organisms biosythetizing succinoglucone in the soil.

10. Process according to claim 9., characterised by applying micro-
organisms capable of biosynthetizing polysaccharides, optimally products

15 containing the strains Bacillus polymyxa var. SW17 (NCAIM /P/ B 001295/,
Bacillus megaterium var. M326 (NCAIM /P/ B 001292), Micrococcus roseus
ssp. A21 (NCAIM /P/ B 001294/ or Bradyrhizobium japonicum var. PH25
(NCAIM /P/ B 001302/.



