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The Biological Effects of Sulphate Reduection
in Water-Logged Soils
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As a result of microbiological sulphate reduction, hvdrogen sulphide is
formed in the mud of periodically water-logged paddy soils and fish ponds.
The hydrogen sulphide combines with the ferrous jons of the soil to form
ferrous sulphide which accumulates.

In summer H,S is released from the ferrous sulphide. The climatic con-
ditions under which this process occurs are sudden cooling and lowering of
atmospheric pressure. In consequence of the sudden cooling the redox-level is
lowered so that a portion of the mud containing sulphide becomes acrobic
and the sulphide is oxidized to sulphuric acid. The sulphuric acid again releases
H,S from the ferrous sulphide. The nascent H,S reduces the sulphuric acid and
so, in addition to colloidal sulphur, sulphurous acid is also formed.

This process, that is the release of H,S and SO,, may damage the roots
of rice, especially when the roots of the plant spread out horizontally which is
generally the case in degraded alkali soils. The H,S inactivates the enzymes
containing heavy metals (eytochrome oxidase, catalase, polyphenol oxidase).
Therefore sudden cooling and decrease in atmospheric pressure may cause
complete destruction of the roots of rice plants. When the atmospheric pressure
decreases, the marsh-gases in the mud either rise into the upper layers or move
into the water and air. The SO, reduces the permeability of the cell wall and
the H,S in the nodes causes tissue-browning through blocking of the copper
in the polyphenol oxidase. The plant processes are disturbed by the H,S
and the hydrolytic processes result in an accumulation of reducing sugars and
free amino acids.

Sulphuric acid and sulphate reduction, respectively, occurring in the surface
soil layers have a role in the formation of a horizon with high Si0, content
and in the degradation of the soil. The affected rice plants indicate these soils
in which intense degradation is taking place. We have found the same disease
in reeds where similar destruction of roots, browning of nodes and secondary
damaging by fungi could be seen.

When the H,S formed gets into the water of fish-ponds, it first causes
intensified respiration and an accumulation of reducing sugar and free amino
acids in the algae. Since plant processes are interrupted, the specific weight
of the cells decreases and the algae rise to the water surface. The algae injured
by H,S release sugars and amino acids from their cells. In water rich in nutrients
the rapid multiplication of the aerobic bacteria and oxidation of the reduced
substances cause depletion of oxygen. The lack of oxygen, the presence of
H,S, and of NH, which forms due to the deamination of the amino acids
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result in destruetion of both algae and fish. Under such conditions birds and
animals able to escape leave the pond,

After death the algae sink to the bottom and the water of the pond
clears. This is the phenomenon of the selfclearing of ponds.

If there is fog at the time of its release, HyS moving into the air becomes
dissolved again in the cold vapour and may damage the plants of the neigh-
bourhood at the same time destroving the inflorescence of the plants. This
damage is the so-called “straighthead™ of the rice plant.
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B pesynbraTe MHKPODHOIOMHUECKOTO BOCCTAHOBICHHUS CYAB(ATOR B HIE 3aTOMIISIEMBIX
PHCOBHIX MoJiel H PLIGHLIX TIPYA0B HAPSLLY C rILIPOKApUOHATOM HATPHS BLIEASETCS 1 CEpOo-
30J0poX. CepoBoI0poia ¢ HOHAMH FKEJIC3a, HAXOIUMMIICH B [10uBe 00paayer cysbdiLy »ejesa,
KOTODBIT HAKANJINBACTCSL B I0UBC.

Hetom H,S onsite BoLIensiercst #3 cynb(iiia skesesa. YesonHeM HACTYIICHHsT 9TOI0
Hpolecca SIBJSIIOTCS METCOPONNIHYCCKHE VCJI0BISL — Pe3Koe I10X0j10,1aHHe U YMeHBLIeHue
armocepHOro JaBnaeHiA. B peayiasTare peskoro noxomo aHist OKHCANTCEIbHO-BOCCTAHOBHTeIIb-
HLI yPOBEeHb HOIMMKAETC. HacTh Ma, COACPKAIErO CY/IB{HIBI MONaJaeT B aspolHbIe yCio-
BHsT, M CYJALMUIL OKHCISIIOTCA B cepuylo Kucaory. [Moy geciictedem cepuoll KHCAOTL! 113 CYiib-
(uma »KeJiesa BHOBL BujiensieTcst H,S. O0pasyomuficst H,S poccranapnipaeT CepHYIo KICIO0TY
W TaKUM 00pasoM HAPALY ¢ KOAToMIAnLHoH cepoii o0pasyeTes M cepHas KHCA0TA.

ITOT npouece, T. €. pohylesiende H,S 1 SO, MOXeT HaHeCTH BPel KOPHSIM pica, 0COGeHH0
B TOM Cllyuae, KOTJa KOPHEBAsl CHCTEMA PACTCHUH Pa3BHBACTCST B OCHOBLOM B FOPH30ITAIBHUM
HAMpaBICHHH, YTO B CBOIO QUCPEib BCChbMA PACIPOCTPAHCHHOC SIBJICHHE HA [CIPAIHPOBAHIBIX
conoHuax. CepoBoAOPOS HHAKTHBHPYET OHIHMDI, COACPXKALIME TSLKEIBIE METAIb (IIHTOKPUM
OKCHAA3y, KATanasy, noAupesonoByn oxciupasy). B pesyibrare 91010, peskoe [0X0JI0JaHHe
1 YMEHBIIEHHE ATMOCEPHOr0 JIABICHHST MOTYT BLI3BATL MOJHYI rHOeAL KopHell pacTedHil.
Hak Tonsko atsocepHoe aasiicHiie yMedhbiacTcs, D0JI0THLIC ra3hl, HAXOJSMIHECS B IT0J10CTAX
1171d, OJHHMAITCS B BePXHHE CJI0M MOYBLI, 4 Yalle 110Naa10T B BOIV 1 JIaKe B BO3AVX.

Koraa ocpodousuniicss H,S nonajaer B BoAy PLidHoTo NIPYIAA, OH CHAYANA BLISbIBACT
HHTEHCH(PHKALNIO LIXaHUS BoAopocseii, a 3aTeM B HHUX HAXQUUIH MHOI0 PefylUpOBAHHOIO
caxapa i cpoO0HLIX aMHHOKHCAOT, TaK KAK CHITe3 NPCKPAACcTesl, YACNIbHLI BeC KICTOK
YMCHBLUIAETCS] H BOJAOPOCIH BCIUILIBAIOT HA  IIOBCPXHOCTL BO0eMA. D10 SBJICHHC HASLIBAIOT
¢IBCTCHHCM? BOJIbLL, B();IODOCJ[H, MOBPEHUICHHDIC DBbLACIAIOUHMEH CePpOBO0PO0I0M, BbLICIISTIOT
113 CBOMX KJICTOK caxap H aMHHOKHCAOTLL. B Goratofl MMTATCILALMI BCLICCTBAMH BO1E PA3MHO-
FKCHIE a9POOHLIX OAKTePHI 1POHMCXOANT B JIorapifmitdecKkolf Nporpeccun 1 OKHCACHHE Peiy-
1HPOBAHHLIX BEUIECTB MPHUBOAUT K TINJIIOMY OTCVTCTBHIO KHCI0poja. HexoctaTor KHCI0poxa
1 HAJIHUHE BLLBIISIIONTHXCS IIPH e3aMIIHHPOBAHHH aMHHOKHCA0T H.S 1 NH, BhsbiBalor ri-
Oeiib Bojgopocseit H pLIGLL. B TaKue IepHoibl IITHLL H T }KHBOTHLIC, KOTOPBIC MOTYT CIACATHCS
DercTnoM, YX051T 0T 1Ipy/1a.

[Mocae cBoeil rude BOIOPOCIH OIPYSKAKTCH 1A AHO Npyila i BojJa CTAHOBHUTCS 11PO-
spaunoif. 9T0 sIBACHHC HASBIBAIOT CAMOOUYHMICHHEM [MPVI0B,

B tom ciyuae, ¢c/d BO Bpessl Buiieitedts H,S B BO3AVX, BAAKHOCTE BO3IYXA BLICOKHM,
UH PAcTBOPSICTCST B XOJIOMHOM TYMaHe 11 JICTKO MOMET IOBPEAHTL OKPY/KAIOMYIO PACTH-
TENILHOCTL H YHUUTOKHTL IUBETHL Pe3ynbTaTsl NOBPEe;Ienis! TAK0r0 XaparkTepa HashiBaior
«cyscenden Kosocar puca (estraighthead).



