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RAZVO]J, FIZIOLOGIJA I ANATOMIJA NODULA NA KORENU SOJE

Vladimir Miladinovi¢!, Vladan Ugrenovi¢', Elmira Saljnikov', Tara Gruji¢', Nikola Kokovié?,
Dusica Deli¢!

'Institut za zemljiste, Teodora Drajzera 7, Beograd, Srbija

e-mail: vladan.ugrenovic@gmail.com

Izuzetan ekoloski i privredni znacaj soje je Sto kao biljka azotofiksator ima
sposobnost prevodenja atmosferskog azota u amonijacni oblik dostupan biljkama.
Proces se odvija na korenu soje u nodulama koje nastaju u simbiozi biljke i bakte-
rija iz roda Bradhyrhizobium japonicum. Kontakt izmedu biljke i bakterija pocinje
izlu¢ivanjem u zemljiSte raznih vrsta polifenola (izoflavona), signalnih jedinjenja
koja privlace bakterije. Nakon difuzije izoflavona kroz bakterijsku membranu
dolazi do pokretanja Nod faktora bakterije, tj. lipohitooligosaharida pomocu kojih
bakterija vrsi infekciju korenske dlake. Nakon infekcije zapocinje obrazovanje azo-
tofiksirajuce nodule u kojoj su svi metaboliticki procesi pod potpunom kontrolom
biljke. Biolosku fiksaciju u noduli vr$i enzim nitogenaza u anaerobnim uslovima.
Biljka i bakterija zajedno stvaraju jedinjenje leghemoglobin koje vezuje kisonik i
omogucava stvaranje anaerobnih uslova koji pogoduju enzimu nitrogenazi vrsenje
procesa azotofiksacije. Takode, leghemoglobin aktivnoj noduli daje crvenu boju na
popre¢nom preseku. Anatomska grada aktivne nodule predstavljena je strukturno
sa tri razli¢ite zone. Najvecu zonu ¢ini centralni deo, tj. tkivo inficirano bakterijama
(rizobijum polje), a na njega se naslanja unutrasnja kora (korteks) i spoljasnja kora
(eksterni korteks). Prve nodule pocinju da vrse azotofiksaciju u fazi razvoja soje
»dve troliske“(V2) ili ,,tri roliske“(V3), da bi najveci broj aktivnih nodula bio u
fenofazi ,,pocetak formiranja semena“ (R5). Prose¢na aktivnost nodula traje 30-40
dana. O ovim procesima postoji dosta nau¢nih saznanja, medutim i dalje postoji
dosta prostora za rasvetljavanje odnosa biljka soje i bakterija Bradhyrhizobium
japonicum, a sve u funkciji dobrobiti koje oni donose poljoprivrednoj proizvodnyji.

Kljucne reci: soja, nodule, izoflavoni, azotofiksacija, Bradhyrhizobium japonicum
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DEVELOPMENT, PHYSIOLOGY AND ANATOMY OF SOYBEAN ROOT
NODLES

Vladimir Miladinovi¢, Vladan Ugrenovi¢', Elmira Saljnikov', Tara Gruji¢', Nikola Kokovi¢!
Dusica Deli¢!

Institute of Soil Science, Teodora Drajzera 7, Belgrade, Serbia

e-mail: vladan.ugrenovic@gmail.com

The exceptional ecological and economic importance of soybeans is that, as a
nitrogen-fixing plant, it has the ability to convert atmospheric nitrogen into an
ammonia form available to plants. The process takes place on soybean roots in
nodules that are formed in the symbiosis of the plant and bacteria from the genus
Bradhyrhizobium japonicum. The contact between the plant and the bacteria be-
gins with the excretion into the soil of various types of polyphenols (isoflavones),
signal compounds that attract the bacteria. After the diffusion of isoflavones
through the bacterial membrane, the Nod factor of the bacteria is activated, i.e.
of lipochitooligosaccharides with which the bacterium infects the root hair. After
infection, the formation of a nitrogen-fixing nodule begins, in which all metabolic
processes are under the complete control of the plant. Biological fixation in the
nodule is carried out by the enzyme nitrogenase under anaerobic conditions.
Together, the plant and the bacteria create the compound leghemoglobin, which
binds oxygen and enables the creation of anaerobic conditions that favor the ni-
trogenase enzyme for the nitrogen fixation process. Also, leghemoglobin gives the
active nodule a red color on cross-section. The anatomical structure of the active
nodule is represented structurally by three different zones. The largest zone is the
central part, i.e. tissue infected with bacteria (rhizobium field), and the inner bark
(cortex) and the outer bark (external cortex) rest on it. The first nodules begin to
carry out nitrogen fixation in the stage of soybean development “two trefoils” (V2)
or “three trefoils” (V3), so that the largest number of active nodules would be in
the phenophase “the beginning of seed formation” (R5). Average nodule activity
lasts 30 to 40 days. There is a lot of scientific knowledge about these processes, but
there is still a lot of room for improvement elucidating the relationship between
the soybean plant and bacteria Bradhyrhizobium japonicum, all in function of the
benefits they bring to agricultural production.

Key words:soybean, nodul, isoflavones, nitrogen fixation, Bradhyrhizobium japonicum
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