DzP°PuUD°DY:D¥:D»D¥D3.NENS - DeD°NfN1DYDY-D e D¥D ¢ NfD»NeREDYNDL D¢ DYNEN,D°D» D% NeN,D N...D NeN...

D'P¥%D N¢, D—Dub¥%b»D, D, DeDub+D°

DYD¥D2NN"Dub¥2b by D°P¥DYNTPubYN,NED°NTD B, CO2 P2
D°N.DYD¥%NeN, PuNEPU NeN.D DYNFD»D NENFDUN, D2ND DuP»Dubysd Pu
D B b:P¥NtD2N<« B'NENFD3D N... D:D°NEDYD DD¥D2N<N... D3D°D-D¥4b?
D P°D-D'Dub» : DaeDuN,DUbD¥NEDYD»DYDD, Ne

D7D NfD+D»D D°P¥D2D°DY2D¥ Flanker [10.08.2011]

DYDY, BY.DuNEDU N,D¥:D3D¥: B°D°P° B2 D°N,DY4D¥N-N, DuNEDU NED°N-N,DuN,

NeD¥D DuNEDTDDY:D Bu NfDD»DuboD,NeD»D¥:D3D ¥ D3D°D-D° (CO2),
NfD2Dub»D Nib D2D°DuN,NeNe B, NeD2NeD -N<D2D°DY:D D Dubp¥s

NED°N+N,Dub¥:D Neb¥:D,. DiD¥D¥N,D2DuN,NeN,D2Dub¥2DY2D¥:, NeD°D¥NEDY4N-N,NE

D D°D»NEDY:DUDNDUD3D¥ D¢ NED,NEDYNN,D° CO2 Neb%:D DID°DuUN,NeNs, D°

D¢ D°NEDY:D DoD¥:D2ND! NN, N, DubN, DY:NeD»D°D+D»NeDuN,NeNe. D7D DY2D°DDY4
NED¥NeN, NeD¥D DuUNEDTDDY:D,Ne CO2 B2 D°N,DY4D¥NN, DuNEDU D¢ NED D2D¥:D D N,
N,D°D°DBu D° NfNeD D»Dub¥:bY:D¥DY:Nf D2ND Dub»Dub¥:b NZ D B- D¢ D¥N1D2N«
D'NENfDD N... D¢ D°NEDY:D DD¥D2NN. .. P3D°D-P¥:D2 D-D°D°D Neb, B°D-D¥%N,D° (N20) b,
DY.puN,D°P¥:D° (CH4). B¥DP¥N,Ne D¢ D¥NeN,NfD¢D°NZN, NeN,D, D3D°D-N¢« B2 D¥%NiDubY:NE
DYPUP+D¥D»NEND N... (B¥%N,DY:D¥ND,N,Dub»NEDY:DY CO2)

Pop¥D»D NiDuNeN,D2D°N..., D N... D¢ D°NEPY2D DD¥:D2ND? NeN, N, DubeN, b2
NED°NeN+DuN,Du B¥2D° BDY:D¥D»DubeNfD»Nf D3D°D-D° D3p¥NED°D-D DY D+D¥D»Pubu
NeD D»NEDY:ND?, NEDubYs CO2. DeDYD°D»D D B¥%bD¢ NfD+D»D Deb¥:D2D°DY2bYNK...

D' D°DY%DYNN. .. B¢ D¥:D°D°D-ND2D°DuN,, NiN,D¥: D2ND Dub»Dub¥%b, Dy N20 B, CH4 P2
D¥%N,D2DuN, BY:D° NfD2Dub»D NiDub¥:D Du Neb¥:D DuUNEDID°DY:D,Ne D?
D2b¥%D-D'NfN...Du CO2 Nb¥%:D-D'D°PuN, B¢ D°NEDY:D, DoP¥:D2ND! NeN, N, Dub°oN,,
NED°D2DY2D¥:N D, D»NEDY:ND! DubTDubp¥:D BDY%D¥:DYiNf B DY:D+D°D2D»Dub¥:b NZ
D¢ NeD PYPUNEDY:DY: DY4D D»D»D D°NED D° N,D¥:DY2DY: CO2.

b bub3NfB»D NENfNZN%Dubu B2D¥%:D-D" DubiN«N,D2D By

N€D°N+N,D N,Dub»NEDY:D¥NN,D, B¥%D° B¢ D°NEDY:D DoD¥:D2ND? NN, N, Dub°N, B¢ NED,
NeN,D¥:DY4 Neb¥2D DID°DUN,NeNe D¢ NED DYDUNEDY2DYs DYD° 17%.
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P D Ne. 1.
b’ b%N,D2DuN, BY2D° NEPINeN, NeD¥.D DUNEDTD°DY2D Ne D2 D2D¥:D-D'NfN...Du Dibz
2
14D, D2DY:D¥%NeN,NE N,NEDDY:ND D, NED°NTD,D, (B,NeD¢D°NEPUDY:D, Ne D2D¥:D N¢ D»D NeN,NENDYD,), DYDY NeD2N+D-R
2
'N,NeN,D2D, By B°D, NeD»D¥%NEDYD D° B2 B¢ D¥N1D2Du NED°D-D2D D2D°NZN,NeNe D+D°DoN,DUNED D,
2
0). bj D'NENfD3D¥D! NeN,DYNEDYDYsN¢, D2 NfNeD»D¥:D2D NeN... D¥:D+D D»D Ne DibZ
2
N..., D3DDu b%BuN, DD NeD»D%NEDYD D°, B¢ NEDUD, DYAN fN%eDuNN,D2D¥%: D¢ D¥:D»NfN+D°NZN, D+D°D°N.DUNED D, DY4E
2
Il
Nature.
2011. V. 475. P. 177&ndash;178

D°D¥N, DYNEN DU D¢ R

Dib¥:D PUNEDTD°DY:D D DD, D¥D°N«D D D° NfD3D»DuNEDYD D°
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(NfDD»Dub°D NeD»D¥:D3D¥: D3D°D-D°) D2 D°N,DY4D¥:N«N,DUNEDU D—DUPYiD»D, DYD°

D¢ NED¥N,NDIDUDY2D B, D2N+Dub? Dubu B, N+N,D¥NED D, BY%Du D¥N,D»D N1D°D»D¥NNE
D¢ D¥NeN, DYaNDY:NN D2D¥DYs. DZND¥:D+Dub¥:DYeD¥s D¢ YD NEDYD+DY-DY4

D D-BYbub¥:bub¥:D Ne DoD¥:DY:NTDUDY:N,NED°NTD D, CO2 D¢ NEDYND»DUDIDUPY:N« B-D°
D¢ D¥ND»Pub BY2D D 850 N,NcNe. D»DuN,, B D»Ne PN, DYNENN. .. DuNeN,NE

D D°DY:bYaND U D°DY:D°D»D D-D° D¢ NfB-N«NENEDDP¥:D? D2D¥:D-D'NfN...D°,
NeD¥%N...NEP°DY:D D2N"D,N...NeNe D2 N,D¥:D»N%:Du D°DY2N,D°NEDN, D, N+DuUN+D°D¥:D3D ¥4
D»NED D° (NebYa.: DeD¥:N,D°NED°N,D N+DuN+D°D D! D»Dub’” D¢, D¥:D2Dub D°D» DY

NeD¥%:D DUNEDTD°DY:D, D, BYDUN,D°DY:D° B, CO2 B2 B°N,DY:D¥%NeN,DUNEDU D—DuDYsD»D,
D2N-DuD3D¥: NeN,D¥:D3D¥: D2NEDUDYDUDYD, DY2DU DND»D¥s, DD DY:D°DD s,

D¢ DUNED B¥D D°, B2 N.DuNDub%b, Dy B°D¥N,DYNEDY:D3DY, NeD¥4D DUNEDTD°DY:D, By CO
2 NEPYND»D¥ D+N< NeN,D¥D»NE DxN<NeN,NED,, D°D°D° B2 XX D2Dub°Pbu b,

D2 DD ND°D»Du XXI-D3D%. DYNED,N1D B¥%D° N,D°DD¥D3D¥:s DY:Dub¥:D+N«N1DY:DY4
D+N«N+KN,NEP¥:D3D¥ NEP¥N-N,D° &mdash; NDD D3D°D¥%:D Dy D, N+D°D¥:D ¢ D°DubYsDY4D3D Vs
N,D¥%D¢D»D D2D°. DeNeD»D, D' D% DY2D°NiD°D»D° D D¥%D NfNeN,NED, D D»NEDY2DY4D?
NEBUD2D¥D»NZNTD B, BoP¥:DY:NTDUDY:N,NED°NTD, Ne CO2 B2 B°N,DY:D%N-N, DUNEDU
D¥%NTBUDY:D, D2D°P»D°NeNE D2 280 ppm (part per million, N+D°NeN,Dub! BY:2D°

DY.D, D»D»D B¥iDYs), N,D¥s NeDubiN1D°Ne D¥DY2D° NeD¥N+N,D°D2D»N+DuN, 390 ppm. B3
DD¥DYNTNF DIDU NeN,D¥D»DuN,D,Ne BD¥DTD D D°DuN,NeNe 600&ndash;700 ppm.
DYD¥:NDD¥:D»NEDNf CO2 D¥:D+D»D°D D°PuN, D¢ D°NEDYD DD¥:D2N DYy
NeN,N,Dub°N,b¥Dvs, N,D¥s DuNeN,NE NfD DuNEDTD D2D°PuN, B2 b¥:b P1PY:D N...
NeD»D¥NeN... D°N,DY4D¥aNN, DUNEN NDub ¢, D»D¥:, DD¥N DYNEDYDU D D-D»NfN1D°PuN,
DYD°DINEDUN,D°Ne NeD¥:D»DY2NDUDYs B-DUbY4D»Ne, NED¥NeN, DUbD3D¥4

PPN TDUDY:N,NED°NTD, D, B¢ NED, D2D¥D D, N, B° D¥D+N%DUDY4N f

D¢ DN PUD ¢ D»>Pub¥:D NZ. D7D DY:D°P°D¥: B2 B¥N,D2DuN, D¥:D° NfD2Dub»b,NiDub¥:b bu
D°D¥:DY:NDUDY:N,NED°NTD,D, CO2 B2D¥D-NE€D°N+N,D°PuN,

D, b¥%N,PubYaN«D D2DY:D¥N«N,NE N,D¥%N,D¥N«D D¥:N,Dub-D° NED°NeN,Dub%:b, bt, B°
NeD»Dub D¥:D2D°N,Dub»NEDY:DY4, NeD2N+D-ND2D°DuN,NeKe

D D¥:D ¢ DYiD»DYD, N, Dub»NEDY:DY:DuU D°D¥D»D, NiDuNeN,D2D¥: NeN,D¥:D3D % D3D°D-D°.
D'D»D°D3D¥D D°NEN. DY2D°D»D NiD NZ N,D°Dob¥:D! b¥:D+NED°N,DY:DY:D! Neb2NeD-D,
N+D¥D DUNEDID°DY:D Py DiD72 B2 B°N,DY:D¥:NN,DuNEDU D,

D¥D ¢ NEDUD DUD»NeDub¥:Nd! NeN,D DY D3D°D-D¥DYs D¢ D°NEDY:D DoDYsD2N D1
NeN,N,DuboN, NeD°NeN,NfN, DY:bu Np°D° D+N<NeN,NE€D¥4, DoD°D° NeN,D¥: D+ND»D¥s D+N< P2
DN, NeNfN,NeN,D2D By D-D°D2D,NeD B¥:D¥:NN,D, B, DY2N Dub¥:N«D D2D¥:D¥NeN,D,
N,D¥%N,D¥%NeD, BY:N,Dub-b° BN, BeP¥:DY:NTDuDY:N,NED°NTD D, CO2. DEDN,

D¢ P¥DYD DYDY, DYDUN...D°DY:D D-DY:D°, NeD DUNEDTD, D2D°NZN%.Dub3D % NED¥N-N, CO
2 D2 D°N,pYsD¥:NeN, DUNEDY, D¢ D°NED°D»D»DUbD»NEDY:DYs PubYiNf B DubNeND2NfDuN,
DYDUN...D°DY:D D-DYs, NfNeD, D»D D2D°NZN%D D D¢ D°NEDY:D DD¥:D2ND! NeN, N, DuboN,.
D"Pub»b¥: B2 N,p¥:Dvs, NIN,D¥ NfD2Dub»D NiDubysD Du NeD¥%D DUNEDTD°DY:D, Ne CO2 D2
D°N,PY4D¥:NN, DUNEDN NeN,D DYNFD»D, NENFDUN, NeD¥2D NeNeD NZ (B2N«D Dub»Pub¥2D D)
D.D- B¢ b¥%NiD2N« D' NENFD3D N... D¢ D°NEDY:D DD¥:D2NN. .. P3p°D-D¥4D2, B°

D, PY:Dub¥:b%b¥: B-D°D°D,N+D, D°D-D¥%N,D° B, DY:DuN,D°D¥%:D° &mdash; N20 B, CH4.
D¥D¥%N,Ne Dop¥:DY:NTDUDY:N, NED°NTD, Ne D N... D2 D°N,DY4D¥:N«N, DUNEDY DY2D°

D¢ D¥NEND DD, BYD DIPu PeP¥%bY:NTBubY:N,NED°NTD D, CO2,
N+D¥%D-D'D°D2D°Pub¥%Nd! B DV, B¢ D°NEDY:D, D°D¥:D2ND? NN, N, Dub°N, D2
NED°NeN+DuN,Du B¥%:D° DYD¥D»PUD°NfD»Nf B3D°D-D° NeN f N%eDuN«N,D2DubY2DY2D ¥4
D+D¥D»NENDU: B'D»Ne CH4 B2 25 NED°D-, B'D»Ne N20 &mdash; B2 298 NED°D-.
DzD+NED°D-D¥D2D°PY:D B B D°DY%:DY:NN. .. D*D°D-D¥D2 B2 D¢ D%N+D2Du b,
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D2ND " DuD»DubY:D Bu D, N... B2 D°N,DY4D¥:N«N,DUNENf D2 D¥AN,D2DUN, BY2D° NEPI4N-N,
ND¥%:D DUNEDTD°DY:D,Ne CO2 &mdash; NEPUD-NfD»NEN,D°N, NTDub»D¥:D!
NTDub¢D¥%N1DoD, B¢ DYaNeD»Dub B¥:D2D°N,Dub»NEDY:DYs NED°D-D2D D2D°NZN%:D N...NeNe
D¢ NEDZNTPUN-ND¥:D2. DYPUNED2ND! B D- BD¥%D N... &mdash;

N,D¥:N€DY:D NEDYD2D°DY-D B B2 N.D¥:D»N%eDu B¢ D¥2N1D2N<« D°DYD°NeNEDYD+DY2NN...
NfNeD»D¥D2D D. DeDub¢D¥:NNEDUD NN, D2DubY2DY:D°Ne D¢ NED N1D DY:D° &mdash;

D .D-b+RN,D¥%N1DY:D¥Du NfD2D»D°DIDY2DubY2D Du B¢ D¥:N1D2N¢, NEDUD-D°DY:Du
NfN...NfB'NBubv:D Dy B°NeNED°NTD,D,. De NfD2Dub»D,N1D D2D°DuN,NeNe
NfD2D»D°DIDY:DubY:DY2D¥:N«N,NE D, D--D-D° N,D¥:D3D %, NiN,DYs NED°N+N,Dubv:D, Ne
D¢NeD, P2NN-D¥DD¥:D! PeP¥DY:NTPuDY:N,NED°NTD D, D2 D2D¥:D-D'NfN...Du CO2 BY:Du
D¥N,DoNEND?2D°NZN, D¢ D¥D»D¥D¥:NN,NENZ NfNeN,NED NtD° B, D¥N-D»D°D+D»NeNZN,
N,NED°DYsND ¢ D, NED°NTD,NZ &mdash; B, Neb¢D°NEPUDY:D Dy D»D,NeN,NEN-DY.D,
D2D¥:D"N¢, D¢ D¥D3D»D¥N%eD°PubY4D¥Dt B D- B¢ D¥:N1D2N« (K€D, Ne. 1).
DZN+D»D°D+D»Dub¥:D Py N,NED°DY:N«D¢ D NED°NTD D, DY:DUD2D¥D»NEDY-DYs

D¢ NeD D2b¥D D, N, B° Neb¥:D°NED°N%DubY2D, NZ D¥D+NSPUbY4D° B2Db¥:D N,
«b¥%N,P°D°N1D  D2D°PubYiD¥D» NED NN, DUb¥:D Dub¥s B D- B¢ b¥:NtD2N<«. B’ bubu
N,D¥%D»N%eDu D¢, DYaNeD2D»NeNZN,NeNe DY4D DNEDYD-DY:DY2N<, B2 DD¥N,DYANENK...

DD NeD»D¥NEDYD” DN, NeNfN,NN,D2NfBuN,. D—D°P°D,N-NE D°D-p¥:N,D°
D¥D+NED*D-NfDuN,NeNe D2 D¢ D¥:N1D2Dp B-D° NeN1DuN, D" DuN«N,Dub»NEDY:D¥N-N,D,
P°NN€D¥D+DYNN. .. BB N,NED N,D,NTD NENFNZN%D N... D, D°DYD°NeNEPYD+DYNN. ..
D' Pub¥:D N,NED, N, D N1D,NENFNZN%D, N... D+D°D°N,PUNED DL,

P+b N,NED, N, D NtD,NENFNZN%D D D+D°DoN,DUNED B, NeNfN%DuNeN,D2NfNZN,

D-b° NeN+DuN, NebYDUNED3D D, D2N<ND2D¥:D+D¥:DID D°DubY:D¥:D! D¢ NED,

D¥%:D°D NeD»Dub¥%b b, b°D-D¥N,D° DD, NeD»D¥iNEDY:D DYDY D2D¥D D' NfN...D°

(D¢ NEDVNTDUNeNe NeN.D¥%N,, BY:D°D-D2D°DY:DY:ND! BY2D N,NED, N, D D°D°NTD Dub?,
D+ND» DN PNENK, BYD°ND DY4s Neb¥:D %N, DuNDuNN,D2DuDY:2DY2D DoDY4DY4
DiDUNEDDUDUDY, DD D°D¥:D»D°Pub2D NiDub¥: B'D DY:D¥D3NED D NeDP°D DY DUN %Dy D2
DD¥DYNTDU XIX D2DUDCD°). DeD¥: DUN+D»D, D2 NeNEPUD B BYaN,NeNfN,NeN D2NfBuN,
N,D°D°D¥:D! D2NDD¥D DY:Nd! DY:D°D,NeD»D N.Dub»NE, D°D°D° DD NeD»D¥%NEDYD’,

D+D°PoN,DUNED D, NED°D-D»D°D3D°NZN %D B DYNEDDDY2D N+DUND°D¥:D
D2DuN%DuUN+N,D2D %4, DY%D°N1D DY:D°NZN, D2DY4DuNN,D¥: DY2DUD3D Y4

D Neb¢ D¥%D»NED-D¥:D2D°N,NE D°D-D¥%N,. B-N,0% D, DuN«N,NE D¢ NEPNTDUNeNe
D Pub¥:b, N,NED, N, D, D°D°NtD,D,, D°D¥:DY:DuN+DY:NDYs NEPUD-NfD»NEN,D°N,DY4DY4
D°D¥4N,DYNED DD NeD2D»NeDuN,NeNe NeD2D¥:D+D¥D DY:Nd! D°D-D¥%N, N2, B°

D¢ Nepv:DYDub TN f N D¥N1DY:NDYs &ndash; B-D°D°D,NNE D°D-D¥%N,D° N20. DiD°DY4
D°D-D¥%N, D¢ NED, NeN,DY4DY4 D¢ D¥aNeD»DUD D¥D2D°N,Dub»NEDY2D Y4
D2D¥%N+N+N,D°D¥:D°D2D»D D2D°PuN,N+Ns. DiN...DubYsD° B¢ NEDUD¥D+NEDD -D¥D2D°DY:D Dl
NeD»Dpub’ N fNZN%oD°Ne: NO3&minus; &rarr; NO2&minus; &rarr; NO &rarr; N20 &rarr; N2
(NeB¥4. N,D°DDIDu NED Ne. 2). DYNEDINTDUNN-N<« DY2D N,NED N, D D°D°NTD D, D,

D' PubY:D N,NED, N, D DoD°NTD B, DYPUNEDUD D°D¥: D¢ NEDYN,DUD°D°NZN,

D¥:D DY:PYsD2NEDUDYDUDY:DY:DYs D2 NeD¥Nebub bY:D N... DY:D D°NEDY:D-DY:DY:D°N....
Dbub°P¥iN,D¥NEND U DTPU D+D°DON,DUNED D, NeD2D»NeNZN,NeNe

N,D°PoNfD»NEN,D°N,D, D2DYaNDYD, D°PY%D°NeNEDYD+D°DYID - D¢ NED, DY:D°D»D NiD D,
D°D NeD»D¥NEDYD D° D¥DYD, B Neb¢ D¥D»NED-NfNZN, Dubp¥%: D2 DD °N+DuN«N,D2Du
D¥%b°D,N+D»D N, Dub»Ne, D° DuN+D»D, Dub3p¥%: DY:DUN,, D¢ DUNEDUN...D¥D NN, DY:2D°
D°P-b¥%N, (Davidson et al., 2000).
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P b Ne. 2.
DiN,Pub ¢ Pub¥:D, B¥D°D,NeD»Dubv:D,Ne D°D-D3N,D° (BN, NH
4

+
b'B% NO
3

&ndash;
) D,D»D, PubD¥ D2D¥N«N+N D°D¥:DY4D2D»Dub¥2D Ne (B¥%N, NO
3

&ndash;
PD'P¥%N
2
NEN,D°N,N« NEPuD°D°NTD Bt, B¢ NED¥:D2D%D D DYNN... YD N,NED N,D N1tD NENfNZN%D BY4D, (Nitrifying bacteria, DY4DA
N,D¥%N1DD°PYiD,
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) b, D'Bub¥:D N,N€D,N,D,NtD,NENFNZN%D DY4D, (Denitryfying bacteria, D¥:D+D¥:D-D¥:D°N1DubyaN«
D¢ NfDY:DON,D,NEDYDY4
) D+D°D°N,DUNED N+DViD .
Dib¢D»D¥NBYNDU D»D PY:D D,
|...D¥D NeN%oD, Dy D+Dpb- NfN1D°NeN,D, Ne D¥%NEDDDY:D D-DY.D¥:D2. B™D- NeN,D°N,NED, Davidson et al. Testing a conceptu:
BioScience
. 2000. V. 8. P. 667&ndash;680 (PDF)

D—b°D°D NNE D°D-D¥%N,D° D2N<D Dub»NeDUN,NeNe D2 DY4NDY2DY4D2DY2DY4DY4 D2
D+D¥D»Ppubu NeNfN...D.N... D¥DuN«Np°N..., B,, D°D¥D¥%PuN1b¥%D¥, N.D°DYs, DD D
DY.DY:D¥DD¥ D°D-DYN,D°. Be D2D¥N, D2 D, NeN... DD DYDY
D-D°D+D¥D»D¥NIDUDY:DYNN. .. B¢ P¥%NtD2D°N... B, P¥:D° D-D°P»D D2D°PubYiN«\. ..
D2D¥%D b¥4D! NED NebD¥D2NN... D¢ D¥D»NeN... NtD°N%eDu D¥:D+NED°D-NfDuN,NeNe
D'NENfDD¥D! B¢ D°NEDY:D DePY4D2NDt B3p°D- &mdash; PY4DuN,D°DYs. D—B DuN«NE
D¥%NeD¥D+Dub¥:bY:D¥s D2D°DIDY:D¥ N, D¥NEPYID NEDYAD2D°DYAD D
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