KPATKHE COOBLJEHUA
BRIEF REPORTS

https://doi.org/10.26898/0370-8799-2020-5-10 Tun craTtey: OpUrHHANBHAS
VIK: 631.46:631.85 Type of article: original

JIBIXATEJBHBINA OTKJIHUK )KUBOM ®A3bI HA CTPECC KAK KPUTEPUI
OIEHKH COCTOAHUSA ITOYBbI

JlanusoBa A.A.
Cubupckuu ghedepanvhwiil Hayunslll yenmp azpodouomexnonocuti Poccuiickoii akaoemuu Hayk
Hosocubupckas obmnacts, p.i. KpacHoob6ck, Poccus

N3zydena BO3MOXHOCTB pa3paOOTKH MIKABI AJIsI OLIEHKH CTENEHH Jerpaalii MOYBEl HA OCHOBE M3-
MEPEHHS IbIXaTeJIbHOTO OTKIIMKA €€ KHUBOH (Da3bl HA BHECEHHUE €CTECTBEHHOIO MUTATENILHOTO CyOcTpa-
Ta — conombl. Miccnenoranus poseaeHsl B HoBocuOupckoii oonactu. [1ouBa — 4epHO3EM BBIIIEIIOUEH-
HBIN CPEIHECYIIIMHUCTBINA CPEAHETYMYCHBIM. BapraHTh! orbITa: MHOTONETHSS 3aJIeXb (IenrHa); Oec-
CMEHHBI Iap; MaxoTHAas M04YBa; Ta30H, chopMupoBaHHbIii Oomee 20 JeT Ha3az MyTeM OTCBHIIKHA YEpHO-
3eMa BBIILEJIOYEHHOT0, YIAJIEHHOI'O C CEIbCKOXO3SIMCTBEHHBIX TOJIEH; cTapas TpOIa Ha 3TOM T'a30HE; JIeC
(momonHUTeNBHBIN KOHTPONb). Ha 0CHOBE SMITMPUYECKUX OLEHOK OIPEAENICH YPOBEHb aHTPOIIOTEHHON
Harpy3ku. O0pasipl nouBbl oroupau ocensto 2018, 2019 rr. mocne yoopku sipoBoii mireHnnp!. B nabo-
paToOpHOM OIIBITE B TIOYBY BHOCHIIM CYXYIO H3MENTBUEHHYIO MIIEHUYHYIO CONOMY (COofiepKaHue yriiepona
40%, azora 0,54%) B moze 3 1/kr. IlouBy mEKYOHpOBamy npu Temreparype 25 °C, BmaxuHocta 60% ot
TIOJIHOM TOJIEBOM BIArOEMKOCTH JUIS K&KI0T0 BapuanTa. ¥ueT nponykiwu CO, mpoBezieH aicopOLmoH-
HbIM MeTozioM. JlmurensHoCTh onbiTa 30 queil. [lox AbIXaTenbHBIM OTKIIMKOM MPHHATAa OTHOCHTENbHAS
BEJIMYMHA MOBBIICHUs NpoayupoBanust CO, Npu BHECEHHH COJIOMBI (OTIBIT) B CPABHEHHMH C TIOYBOM
0e3 100aBOK (KOHTPOITH) B TIPOIIEHTAX. B OmbITe AbIXaTeIbHBIN OTKIMK OBLT 0OPAaTHO MPOTIOPIIOHANICH
YPOBHIO aHTPOIIOT€HHOW Harpy3ku Ha rouBy. [lokazarens B BappuaHTe ¢ MAKCUMaJIbHOM aHTPOIIOTEHHOM
Harpy3koi (beccmenHbIit map) cocrasui 250-300%, B BappaHTe C MUHIMAIILHOM Harpy3Koi (MHOTOJIET-
Hs1s1 3a1eKb) — 0—10%. PamkxupoBanue 00BEKTOB MCCIIEAOBAHMS 10 U3Y4AeMOMY KPUTEPHIO ITPOBENICH
IIPY TTIOMOIIM MHOTOMEPHOTO aHajM3a METOJIOM INIaBHBIX KOMIOHEHT. lIpemioxkeHa npeasapuTenbHas
IIKaJIa 1711 OLIEHKH CTETICHH Jerpafaluy ousbl. [104By olieHMBaIM KaKk HElerpallipOBaHHYIO WK Cla-
0o1erpaAMpOBaHHYIO TP JIbIXaTeJIbHOM OTKIIMKE, paBHOM 0-25%, cpenHenerpaaupoBanHyto — 25-50,
B CIJTLHOM CTETICHH JIeTpaupOBaHHYTO — BhIIIe 50%.

KuroueBble cjioBa: IbIXaTeIbHBIN OTKIMK, MEKPOOHOE COOOIECTBO MOYBHI, CTENEHD Jerpaa-
LIUY [TOYBbI

RESPIRATORY RESPONSE OF LIVING PHASE TO STRESS AS A CRITERION

FOR ASSESSMENT OF SOIL CONDITION

Danilova A.A.

Siberian Federal Scientific Centre of AgroBioTechnologies of the Russian Academy of Sciences
Krasnoobsk, Novosibirsk region, Russia

The possibility of developing a scale for assessing the degree of soil degradation based on measuring
the respiratory response (RR) of its living phase to the application of a natural nutrient substrate, straw,
was studied. The studies were carried out in the vicinity of Novosibirsk region. The soil was leached
medium loamy medium humus chernozem. Experiment options included long-term fallow (virgin land);
permanent fallow; arable soil; a lawn formed more than 20 years ago by dumping leached chernozem
removed from agricultural fields; an old trail on this lawn; forest (additional control). The level of
anthropogenic impact was determined on the basis of empirical estimates. Topsoil samples were taken in
the autumn of 2018, 2019 after harvesting spring wheat. In the laboratory experiment, dry crushed wheat
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straw (carbon content 40%, nitrogen content 0.54%) was added into the soil at a dose of 3 g/kg. The soil
was incubated at a temperature of 25 °C, humidity of 60% of the total field moisture capacity for each
option. Records of CO, production were made by the adsorption method. The duration of the experiment
was 30 days. The respiratory response is the relative value of the increase in CO, production when straw
is applied (experiment) compared to the soil without additives (control), measured in percent. In the
experiment, the respiratory response was inversely proportional to the level of anthropogenic impact on
the soil. The indicator in the variant with the maximum anthropogenic impact (permanent fallow) was
250-300%, in the variant with the minimum impact (long-term fallow) — 0—10%. The ranking of research
objects according to the criterion under study was carried out using multivariate analysis by the method
of principal components. A preliminary scale is proposed for assessing the degree of soil degradation.
The soil was assessed as non-degraded or slightly degraded with a respiratory response equal to 0-25%,

moderately degraded — 25-50%, and highly degraded — above 50%.
Keywords: respiratory response, soil microbial community, degree of soil degradation
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BBEJIEHUE

B sKomorndeckux HCCIIeIOBAHUSAX PEAKIIUS
9KOCHCTEMBbI Ha CTpecc (MOIIHOCTh, UIUTENb-
HOCTb M Jp.) — BaKHEHIIMI KpUTEpHil ee co-
crostaus [1-4]. Tloctymienne opraHMYECKOTo
BEIIECTBAa — TUITMYHBIN CTpecC Uit MUKPOOHOI
cucteMsl nouBkl [5—11]. 3mMepenue apixaresns-
HOTO OTKJIMKA >KUBOW (ha3bl TIOUYBHI HA BHECEHUE
00I1IeI0CTYITHOTO cyOCcTpaTa IIFOKO3bI PU3HAHO
CTaHJapPTHBIM METOJIOM OIPEICTICHUS MUKpPOO-
HOM Omomacchl [12]. OyHKIMOHAIBHBIN OTKIMK
MHUKpPOOHOT0 cO00I1IeCTBA TOYBHI HA BO3/IeHCTBHE
MECTUIIU/IOB, UCTOLICHUE WM OOOTallleHhe Mo-
YBbl OpPraHMYECKHM BELIECTBOM HCIOJIB30BaH
HaMH B KaueCTBE KPUTEPUs I OLEHKH 3KOJIO-
rudeckor ycroiumBocty mouskl [13]. Kak u3-
BecTHO, B Poccwuiickort denepanuu opuimaibHO
YTBEPKJCHBI 35 TOKa3aTene 1Jist OLEHKH CTere-
HHU Jierpaiaiyu mo4sbl'. OIHAKO OHU JAKOT BbIpa-
YKCHHYIO PEaKIIHIo, KOT/ia TI04Ba YK€ HaXOIUTCSI

B CWJIBHOM CTEIIEHU HAPYILIEHHOCTHU. [[71s1 paHHEn
JIMAarHOCTUKK HEOJIArornoaydusi MMo4YB MpU3HAHA
YyBCTBUTEIBHOCTh TIOKa3aTese OMOIOrMIeCKOi
AKTUBHOCTH, HO OOIICTIPU3HAHHBIX ITOKa3aTe-
JIeN W IIKaJI JUIs 3TUX LeJIEH Ha JIaHHBI MOMEHT
HeT [12, 14]. MccnenoBanus B JaHHOM Harpas-
JICHUU aKTyalbHbl KaK B TEOPETHUYECKOM, TaK U
B MPAKTUYECKOM acrekTe. Mbl TIPEInoIoKIIIH,
YTO JBIXaTeIIbHBIA OTKIIMK JKUBOW (ha3bl TIOUBBI
Ha BHECEHHUE TPYAHOIOCTYITHOTO €CTECTBEHHOIO
cyocTpara (CoroMbl) MPOMOPIIMOHATICH YPOBHIO
AQHTPOIIOT€HHOM HArpy3KH Ha IIOYBY, T.€. CyIle-
CTBYET BO3MOXKHOCTb PUMEHEHUSI 3TOTO TIOKa3a-
TeJs B KAY€CTBE KPUTEPHsI ISl OLCHKH CTETICHU
Jierpaiaiy (UCTOIICHHS ) TTOYBHI.

Ilenp paboTbl — pa3paboraTh MIKATY IS
OIICHKH CTETICHU JIETPaIalliy TTIOYBHI HA OCHOBE
M3MEPEHHUsI bIXaTeIIbHOIO OTKIIMKA €€ KUBOM
(a3bl Mpu BHECEHUHU €CTECTBEHHOTO MTUTATEIh-
HOTO cyOCTpara — COJIOMBI.

TIucemo Pockomzema ot 27.03.1995 Ne 3-15/582 o «MeTtonnveckux peKOMEHIANHUSAX 110 BEISBICHUIO JIETPaTUPOBAHHBIX H
3arpsA3HEHHBIX 3eMelby (BMecTe ¢ «MeTonInuecKUMH PEKOMEHAAMSMU 10 BBISBICHHIO JIE€TPaJUpPOBAHHbBIX U 3arPsA3HEHHBIX 3€-
Menb» Koncynsrant [Tmroc www.consultant.ru. Jlara o6pamenust 09.09.2020.
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3aauu ucciaegoBaHus:

— U3YYUTh 3aBUCUMOCTb JbIXaTeJIbHOTO OT-
KJIUKa >KUBOU (Da3pl HA BHECEHHE COJIOMBI OT
YPOBHSI aHTPOIIOT€HHON Harpy3Ku Ha MOYBY;

— U3MEPUTH JABIXaTEIbHBIA OTKJIUK YKUBOU
(ba3bl NOYBBI Ha BapUaHTax ¢ pa3HOM aHTPOIIO-
TE€HHOW Harpy3Kou;

— MPEMJIOKUTh NPEBAPUTEIBHYIO LKAy
JUTSI OLICHKH CTETICHU JAeTpaalliy TOYBHI.

B cooOmiennn mpeacTaBlieHbl pe3ylbTaThl
IIEPBOTO 3Tana UCCIEAOBAHUMN.

MATEPHUAJI U METOJbI

HccnenoBanust poBeAEHBl B OKPECTHOCTAX
u Ha Tepputopui p.1. Kpacaoo6ck HoBocubup-
ckoii obmactu (54°53'13,5"N, 82°59'36,7"E).
ITouBa — BBIIIECIIOYEHHBIA YEPHO3EM C PA3HOU
CTENEHbIO AHTPOIOTEHHOM HAarpy3Ku: MHOIO-
JIETHSIS 3a71€Kb (YCIOBHO MPUHSIIH 32 LIETUHY);
OeccMEHHBIN Map; MaxoTHas IOYBa; Ta30HT;
chopmupoBannbiii Oonee 20 yeT Ha3ag MyTeM
OTCBINIKH YE€PHO3€MA BBIILIEIOYEHHOTO0, YaJIeH-
HOT'O C CEJIbCKOXO3SIMCTBEHHBIX IIOJIEH; cTapast
TpoOIla Ha 3TOM ra30HE; M0YBa MOJ JiecoM (J0-
MOJTHUTENbHBIN KOHTponb). [logpoOHas arpo-
XMUMHYECKasi 1 MEKPOOHOJIOTHYECKas XapaKTe-
pHUCTHKa MMOYBHI TpuBeeHa panee [13]. O6pas-

16l TOYBBI O0TOMpanu ocenbto 2018 u 2019 rr.
YpOoBEHb aHTPOIOTEHHOW HAarpy3kd Ha IOYBY
pPaHKUPOBAJIM HA OCHOBE SMIIUPUYECKUX OlIe-
HOK (cM. puc. 1). Ilpoxykuuro CO, (apixanue)
omnpenensaan abcopOUUOHHBIM MeTonoM [15].
B naGopatopHOM oIbITe B IOYBY BHOCHJIU CY-
XyI0 U3MEJIBYCHHYIO COJIOMY MIIEHUIIBI B T03€
3 r/kr. Tlox mpIXaTenbHBIM OTKIMKOM TOAPasy-
MEBaJl OTHOCUTENIbHYIO BEIMYMHY IOBBIIIE-
HUS TIOKa3aTesl P BHECEHUH COJIOMBI (OTIBIT)
B CPABHEHUHU C MMOYBOH 0€3 100aBOK (KOHTPOIIb)
B MpoleHTax. [ pynnupoBKy BapuaHTOB OIbITa
MIPOBEJIM Ha OCHOBE aHaJN3a JaHHBIX METOIOM
IJIaBHBIX KOMIIOHEHT B mporpamme Statsoft
Statistica for Windows.

PE3VYJIBTATBI U OBCYXXJIEHUE

B ommiTe apIXaTebHBIA OTKIHMK JKHBOM
($a3pl MOYBBI OBLT OOPAaTHO MPOMOPIIMOHAICH
CTENeHH Jerpajaluu mouBsl (cM. puc. 2). Pe-
3yJIBTAThl KOJJUYECTBEHHOW OLIEHKH 3TOM 3aBH-
CUMOCTH TIpencTaBiieHbl Ha puc. 3. [Ipu BHe-
CEHHUH COJIOMBI JIbIXaHHE TOYBHI BO3PACTAIO
BO BCEX BapHaHTax OIbITA, OJHAKO BEJIMYHHA
JIBIXaTeIbHOTO OTKJIMKA ObLTa pasznuyHou. Ilo
pe3yibpTaTaM MHOTOMEPHOTO aHalln3a 00bEKThI
UCCJIEIOBaHUS 00pa30Bald TPHU TPYIIbL: Le-
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Puc. 1. YpoBeHb aHTPOIIOTCHHON HATrpy3KHU MO BapUaHTaM OTBITA U COJCPIKAHUE CoprB MO4BE

Fig.1. The level of anthropogenic impact by experiment options and content of Coe in soil
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Puc. 2. YpoBeHb aHTPOIIOTEHHON HATPY3KH U M3MEHEHNE JbIXaTeIbHOW aKTUBHOCTH YePHO3EMa BBIIIENO-
YEHHOTO [IPU BHECEHHUH COJIOMBI

Hp HUMCUYAaHUC. CTpeJIKaMI/I II0Ka3aHa BCJIMYMWHA JbIXAaTCIIbHOTO OTKJIMKA ITOYBbI

Fig. 2. The level of anthropogenic impact and changes in the respiratory activity of leached chernozem
upon straw introduction.

Note. The arrows show the value of soil respiratory response
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Puc. 3. ['pynnupoBka BapuaHTOB ONBITa B KOOPAWHATAX TJIABHBIX KOMIIOHEHT

Fig. 3. Grouping of experiment variants in the coordinates of the main components
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HpC,I[BapI/ITCJIBHaSI [KaJia JJis1 OOCHKH CTCIICHU ACTrpaaalivy IO4YB B 3aBUCUMOCTHU OT €€ AbIXaTCIbHOI'O

OTKJIMKa Ha BHCCCHHUEC COJIOMbI

Preliminary scale for assessing the degree of soil degradation depending on its respiratory response to

straw application

I'pamarust mkassr

JIpIxaTenbHBINA OTKIUK, %

IIpumep pona

HenerpaaupoBanHas, cnaboaerpagipoBaHHas
CpennenerpaarpoBaHHast

CunpHOzErpaiupOBaHHAS

JWHa, JIec, Ta30H; map, TPONHUHKA; mamHg. Ha
OCHOBE TOJYYEHHBIX JJAHHBIX COCTaBUIIM IIPEI-
BapUTENbHYIO IIKATY ISl OLICHKH CTETICHH Jie-
rpaJialiiy MOYBHI (CM. TAOIHUILY).

WNutepecen ToT ¢akrt, 4TO MoOYBa Ha Mall-
HE IO TIpenjaracMoMy KpPUTEPHUIO OKa3ajlach
Oosnee JAerpagupoBaHHONW (HMCTOIIEHHOW) B
CpaBHEHUHU ¢ OeCCMEHHBIM mapoM. BeposiTHo,
3TO YKa3bIBaeT Ha 0ojee BBICOKYIO UyBCTBHU-
TEIBHOCTh JIBIXaTeIbHOTO OTKIJIWKA IS 9KO-
JIOTUYECKON OIIEHKH B CPaBHEHUHU C OLIEHKOH
JIBIXaHUS TOYBBI Oe3 BHECEHUS COIOMBL. MOXK-
HO TIPENOJOKHUTh, YTO MPUMEHEHHE HAIIEro
KpUTEpHs BBISIBUIIO PA3HUILY MEX]y MTaXOTHON
IIOYBOM TOCJE yOOPKH MIIEHUIIBI C BBICOKOM
YPOXKaWHOCTBIO (10 6 T 3epHa/rTa) U MOYBOM
napymouieif, u3 KOTOpOil MuTaTelbHbIE 3Jie-
MEHTBI HE BBIHOCHJIMChH, XOTS U TMOCTYIJICHUE
UX ObIJI0 MUHUMAaJIbHBIM. [T0CKOIBKY 00pasirb
MOYBBI OTOMpanN cpasy mnocie yOOpKH ypo-
XKasi, BEPOSTHO, IMOCTYNHBIIUK OMAal 3aTop-
MO3MJI MUHEpaIU3allMOHHbIE MPOLECChl U3-3a
HEJI0CTaTKa a30Ta, B TO BpeMsl KaK Ha Mapy HU-
TPaTHOTO a30Ta OBLIO TOCTAaTOYHO. PaHee mpu
nomonu MynbTucyocTparHoro tecra (MCT)
MOKa3aHO, YTO BHECEHHE COJIOMBI BBI3BIBAET
BBIPOKCHHBIA (YHKIIMOHATBHBIA OTKIUK MU-
KpoOHOTo cooOIecTBa MOYBbl B BUJE MOBBI-
HICHUSI TOTPEOICHUSI OPTaHUYECKUX MOHOME-
poB. Ha 3T0i1 ocHOBe pa3paboTaH HOBBIH CITO-
co0 OIICHKH 3KOJOTHYECKOH YCTOMYUBOCTH
nouBel®. [Ipu 3TOM OocTaBajics HEH3YYCHHBIM
JIbIXaTeIbHBIA OTKIMK COOOIEeCTBa Ha CTpecC.
[TomydeHHbIE pe3yabTaThl MOKA3aJIH, YTO JIbI-
XaTeNbHbIN OTKJIMK KaK MHTErPaJIbHbIN MOKa-

0-25 IlenuHna, ra3oH, Jiec
25-50 ITap, TponuHka
Bonee 50 TTamus

3aTesib OMOTE€HHOCTH TTOYBBI XOPOIIIO KOPPETH-
pyet ¢ pe3yabraraMu MCT, 4yTo mo3BoJIsSIET UC-
MOJI30BAaTh €r0 B KAU€CTBE JOIOJHUTEILHOTO
KPUTEPHSI COCTOSTHUS MOYBHI. [IpenmyiecTBo
npejiaraeMoro nojaxonaa B cpaBHennu ¢ MCT
3aKJII0YaeTCsl B MPOCTOTE U HU3KOH CTOMMO-
CTHU TPOLIETYPHI AaHATH3A.

B nanpHedmumx uccnenoBanusx OynyT 3aei-
CTBOBAHbI JIPyT€ TUIIBI MIOYB C Pa3HBIM ypPOB-
HEM aHTPOIIOTEHHOW HArpy3KH, YTO TIO3BOJIHUT
YTOYHUTD TPaIalliy OIIEHOYHOM IIKATIbI.
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