% 52 5% 6 4 + % @ R Vol. 52, No. 6
2021 F 12 A Chinese Journal of Soil Science Dec., 2021

“N-BERERITRAFRA:XPNEXIRER
020 i ] 4 R A mUE

ZBR 2, KA RS, BAEARY, ATk
CLpPEAl TR PR SRR | R A 8 MO P 5 el S B A TR ARSI b, TN 5102255 2. PEBEBER
FEYIEE, TM 5106505 3. A ERMERE L FHN A SRR, RFH 110016)

OE: MR TCALE E R AL A SR IR AL 0 RN VR IR Y R PO R, E A
FRMZE YR AER N E8 S 5%, R, BT HERUEY S B E 22480, G 5 X s FE Ak b
FNANEE 2 F R JCHLE R AR AR A ERL . B XHZIEE, ASCR I “E SRS AR RS (AS-SIP) " H AR X3 FIR
TE I ECR . DA AR TN R . B T — D4R 7R T A0l R A NG B A 23 0% 13 . A
R S U E RS2 SR, A T R L AR F LA SE PREBUR R AR, S IX A Al 3 rh
B AT & BT TCHLAY SE PR B R B R TN AT R . AR T AS-SIP R EEE . FEHARNHE . N
S AR Z DA BB, DA SHZ T 0 R AR R

x 8 W MAEMITCHAERER; AR RIS R IR B A

hESES: S154 HRARIREY: A MEHS: 0564-3945(2021)06—1473-06

DOTI: 10.19336/j.cnki.trtb.2021090704

N, TN, THIEAE, (TL0E. SN-ZROMHR T HOAE s s DX R Al - 39 0T R0 T R AL EUH 3 (], LA,
2021, 52(6): 1473 — 1478

LI Xiao-bo, ZHANG Xu-dong, MA Qian-qian, HE Hong-bo. Disentangling Immobilization of Inorganic Nitrogen by Fungi and
Bacteria in Soil with Adapting a Novel Amino Sugar-based Stable Isotope Probing Approach[J]. Chinese Journal of Soil Science,

2021, 52(6): 1473 — 1478

THLRAE LI ATE M, & THk, filin
Wk &k ResE . i, Al HEHICHL
A CCHRESR ) Mg 2RV 2R R RN
Wi . ZUEA AR T A2 22—, el
R YRR TR LA DR JCHL R
RBOFFACH B BAHURLL RS> o YA L
VRGBT A A o AT 10 7™ A B S R
PEA T ERE A PLEE RIS . NI, BEYxT
TEALE A 1845 D REAT B Tl H R Rk, 2
Jl DR AL (Y FE LA

LR 20 TR A Dy b SRR W B R R
SR EY RO A EES 5H09, i TAE
e A AR RS L A A O SORTBCER S R R
SEITOL B A LR TR AR
AR FR W Rt ] BEAT BT AN [ ee2n, SR, pl T R R
HEWI R R A 2R, AR LA R X 3

Wi BE: 2021-09-09; {&ITHE: 2021-09-23

AP 25 AR TCHL AU BV R M

T 35 P 400 R0 R A G R IX 3 LA
TR H EHRF ORI T i —Jikne, (R, HE#e
PEAN IR B R S AN i L o DA ] S
A BOZ T R a5 Rl 5 FEAR U2, AR,
“EIBERRE R RE " AR ( Amino Sugar-based
Stable Isotope Probing, f&j#% AS-SIP ) # FHK X3 F1
FAETNNEEE T HSE R b Hw . S H
XF AL R R, A B HIEHE AR
UG | BT ) 2E R 2,

ARG T AS-SIP B BRI . 240
PPN G, 18T AS-SIP # LA B 2Z 4k
DA AR e Tr ), LASHREREZ 7k 1) o IR & o

1 AS-SIP F1 ARV ARRIE
I R W AR Y T B R, R

E2TH: HRARBEIEATH (41977097,31600392) , T~ HE HARSIES (2019A1515012067)
BRI ZEmedt (1984-) , F, WM, WL, Bl#ER, EENERZEHR R HAEE MBS, E-mail: li.xb.sun@gmail.com,

19841xb@163.com
“BWAEH : E-mail: maqiangian@scbg.ac.cn; hehongbo@iae.ac.cn


https://doi.org/10.19336/j.cnki.trtb.2021090704
https://doi.org/10.19336/j.cnki.trtb.2021090704
mailto:li.xb.sun@gmail.com
mailto:1984lxb@163.com
mailto:maqianqian@scbg.ac.cn
mailto:hehongbo@iae.ac.cn

1474 EAN 4

B

Fid %52 %

T PRI . AR R0, FE R 11
o, JEBERR (MurN ) ME—RURT40R, AR5
EifE (GluN ) FERIFETEHE 20, 54, s HpE
e B s, B LIEISET R IR IE 2
FETE, —WS R PR . Z0E f HA R IE A
S s, PG S IR R e e,
WA B 2000 4F DLk 7 e W ZhRid (BN
o 3C) S/ Bk IALIN E FAR (B SERRR  [F 7
REREME AR, AS-SIP) 2P T X 38 b & RN i
HEIME X5y, WIS HAEY 250 AL
B . U EEIIF ST B S )

AT LIRS AS-SIP F TR H 3 & hE A
By RV Aok B e -3 WL e sh A s U
ARICNEE A AS-SIP & JER X 43 FIFAE 4458 rp B3
TR FS AL B R R 20, k. DUt
e S LA 10 S U RS R T S A R
YIA L, Fepl R e ( B AF o 4 2 L b
e R B SR [ A K F 2 4R, K g
PRGGA ) ) B9, i BEAE NG 0T B B S
WINKRZR R LD, REERA Y LT
Feprpeoo, LR, RN bR EHLES
WIEE IR N B A B . AN EDR R (PN-GleN
FISN-MurN ) 45 [ 1) SBGH R 43 I F A - 8 BT |
I B [ TCH LU R

AS-SIP 531 VR G0 T 8 R FH e 261 1 o 551
(A 7 IRAESE, TR0 T — 4R R b R L AN

151

H N
AN

L ‘
*kk
L .
0 I
1 '
'

—_
=]

N-GleN (mg kg™)
W

N-MurN (mg kg)
- = b b
> W o n

e
W

0L

LI NO,™ fEH

Mt A

WA H BRI AT R B s te, T T AS-SIP
AR—AN B (I 5T R 4T, B X2 R ERAE EC R . 4
B R TOHL A R R, Sk gt HlavE ML,
T ICTE RSN AN L TR B 4 R TR RE PRI IR, AS-SIP
B TR ARG NP L bR s . meAh, BT
REENE R ERR IR, B TR R
X B JES A ) [ 4 ) Bt ELA T B R S

2 RENRREARARE

FETH AS-SIP i, 1EE#— 4R TR
FI ARSI s A I . A S H RS
RAERIRsZm K R e BRGNS

RBHl—: HEMAYERRESAER TR S
SO I b 2T R R £R SRR . AR PR KU 2
Y E L RI0121 SR, VRN TSR M 2R
FLIE . A A RS EAE R A0l A anep
M 1 3 AR o

FT AS-SIP B L, R TR X AN[E 13
FIH T 0T 2O T . AR 45 B B A A R Y
RARE, FEESE BRI Fe, 3. Rl
I BRI R | 2058 5 i 25 R 38
FTRE, I HERAERR S AR (81%) &
TR (61%) ; SANFEME, EFEERESAEH
F T R A5 Al ) FH -5 350 i) 3 A # LA e 2
LA S, 1 HIR S pH FIAG 8508 T il 2 A ¢
(E1)

1.0 ¢

FEIRSHE T
v SOC Il C/N T,
v pH FA BT

8

d

<t

<

2

-1.0
~1.0

SE SRR A L . ANBDACR LT (N-GIeN FIN-MurN ) 4% [ 1) SEGHR A FIRAE R0 . 403 S NO, s,
Note: The cumulative amounts of newly formed "N-GluN and '"N-Mur at the end of incubation were used as proxies of fungal and bacterial NO;~ immobilization rates.

B 1 Rl F AR IR Y E RS R I s AALERn

Fig.1 Mechanisms of decreasing soil microbial nitrate immobilization in agricultural land-use*"



6 RIS IN-EAMERAH A A& Bof 2 LR AT fotm d B H AL R £ 1475

ZTAER E 2R B S T4 AS-SIP 18T H
e, T I IX A IR RAE T AR A X T L3
NP A B RS ZGE R I m, i —S R TR
M5 3 2T A W B e S A B T R N A
MUK, A3 B FOAGE A+ e hi e 1k BRI N, F
T i) 5 R

RPIZ . RAEMREFE AL A 7 B Z A A
o, —BEAREE R, AR, HRAL K
T EY IR, REZENAIYERIE . it 2 A
A% R Al R L A WL s DA T A A R i
SRR P RS S B E 9, 3RS 05 22—
IR0 BB RN & LE T B 1T e R S 3Ol R P 21 458
FLTE A TR A VR T B3 0% 32 2 Jir R AR BB
WE. BRI, TR . A4S B RS B AE X T4
TERBN TN B4 ) o7 A AT

[FIAEIE T AS-SIP BT, LARg Jy LA b SR el
ARE SRRSO E S BUNE &= NG RN 3 R
SEAHP ARSI, R AE G - R E R VR 4
B E o BRI . FEY RS N E B R T
FLIE . AP RS AN, IF BX T arE g e
YERSE R, HBE . 4w A4 o 5 o] LU RE 4 1A [
Frm S B ALY 70% F 32%; HH . WEAEY
a2 HOAE AT DA R TR L A TR [ R A S UV AR AR
iy 49%.

ZOTEN R R NAE T RAEX 3 IFRIET
ARG AT T R . A A A RS A AE
FHRsEm, fE e Eal w20 BB T AMERREA . L
YRR (R HHEEE . AEECE XA
PR LRI n ) BECE W A A R Y redR T
CRP: TSTE . 407 eSS A DI hE S —F AR XS
PRI 3 ) Fn - e RE RS A AR 4R S U
[ A N TEDCHK , HE— 238K 1AM B A X T 1 4%
fE P R S A ME R s m L, A 3R A
RE XA HLYRE i gl - S fiE R £k 234K [n] R 1t
TR (& 2) e

SR, T AR E e 2 Hd 45
S, PR AT DAY S0 i DL
YA G R sy (RGN ) 08 e o e
DA B3, SR BOICT - AS-SIP BT AR BT 415
B R A BRI R RAEE (R &
Bl R IR A R SR R R EOR ) SR —
LA PR R, Wi Io ik A 2T

HYERiA C
K'NO,

0. A o, A
A FESANONRRS
B 4

AW A

2 EYRARIG I TR Y E RS AT EENER
Bl

Fig.2 Mechanisms of plant residue incorporation improving soil
microbial nitrate immobilization 24

Yrut T ICHL A RBEVE I B S2BR BT/

FEXZIR)E, VR R LT T AS-
SIP 1Y 3R TR, 4 T LA S i 2L
Y25 F R R R AR (R AS-SIP il
) AR AL A B R R g 2 (B4R H
SN R RERORIIE ), A 2ok [ AL SR, )
FHfe/ N3k I B0 s A o e rh O L AR S I
FETCAL R HUR I RAFAE RN 7 SBR[ 45 805 2 ] 1)
e RA, AR T . A& A BRI
SRR AR

VR R A T R R X Ak S A AU (%) 1 FH i 47
THORP, FAKME : R B S AW SR
FFNETE . TS A RS E G R 0 RAEH 5 )
JiF Zhang et al. (2013)'% F1 Li et al. (2019)2, %M
TR 58 P4 1 3R S By b DX RS 78 g A FH G
CLEGUE Y RS S EAE IR, IOl A
SFEGEY B S AR, HEW . g5
FRE TR, AiEFERTIEH . R0, HE.
20 T 15 43 A 28 R ARG B R B HEX T i A O =X
AR IR R A AR AT, B TR R AR LR, R DL L
KRBT EAR N HEAUEAR R L 1A 7=
T EEE Y E RS AR P R, A
XAl A i S 3 ST A ) S S AAE TR
Rt BT

3 OESRE

[l 28 7S BB AR A - A WIS o 0 N 5 B
RRERTUR (PIANSN ) BORAE DIIE R FE A ] IR
XA RE T B E AR T P R R AR 25 . LA AS-
SIP BRI, 45 E L MEAE YRR AT N ARic o
BLRAE AL 5 1 m] RE DR g i At - S8 2R ) T (Rl 4k
FFHES, RZGEMRME LSRR A 5. BT IIARZ
b, R AT LA A& A AT IR Al et BBk

13 NO, ’

+ 5y &b

FEEAEET




1476 E 4

%52 %

Hris Mokt e R 5, BlandE+ AS-
SIP Hi AR S5 A A AR ARAS 1 B . 20 [ R TCHLA
MR AT LS [R5 2R 4C ARIC AT T 25 & 1 E b
PV AFr I G A LT L AN A K R R AT A X
Lt S BRrIEeT

AS-SIP {5 A X o Fa A - b 1 L 48
25 B X TC AL [T T R AR AL T S ml {5 ) i o
wAE, AL E EE s SRR YRR S5 R G
ML B HF D AR Z (8104 PN A DCHE, DTG S & 4 i R
I T AR E R . FFE, TR
M SRk, Bkt T e st ik
P EAF D et B RS R . Bk, AS-
SIP i FH A B A A Wtk . Z0R] A5 S0
B E R R

S 3H -

[1] Huddell A M, Galford G L, Tully K L, et al. Meta-analysis on the
potential for increasing nitrogen losses from intensifying tropical
agriculture[J]. Global Change Biology, 2020, 26(3): 1668 — 1680.

[2] Yang S, Wu H, Dong Y, et al. Deep nitrate accumulation in a

highly weathered subtropical critical zone depends on the regolith

structure and planting year[J]. Environmental Science &
Technology, 2020, 54(21): 13739 — 13747.

[3] ZhoulJ, Gu B, Schlesinger W H, et al. Significant accumulation of

nitrate in Chinese semi-humid croplands[J]. Scientific Reports,

2016, 6: 25088.

[4] Zhu X, Fu W, Kong X, et al. Nitrate accumulation in the soil

profile is the main fate of surplus nitrogen after land-use change

from cereal cultivation to apple orchards on the loess plateau[J].

Agriculture, Ecosystems & Environment, 2021, 319: 107574.

ST, B 4k bR 5 O S R A A Y

FMI]. £HEFR, 2009, 46(5): 795 - 801,

ELme e, skAm st b by T aem 25 Ay SRR X B Y52

WA[)]. A= 25 FRIE, 2003, (1): 24 — 28.

RPN, B B, S RIS R AL 5 X 2R AL

BRI IR AR (). FLPDE 57 5 LR 2241, 2008, 14(2): 277 -

283.

Davidson E A, Hart S C, Firestone M K. Internal cycling of nitrate

[5]

[6]

[7]

[8]
in soils of a mature coniferous forest[J]. Ecology, 1992, 73(4):
1148 — 1156.

[9] Stark J M, Hart S C. High rates of nitrification and nitrate turnover

in undisturbed coniferous forests[J]. Nature, 1997, 385(6611): 61 —

64.

[10] ZhangJ, Zhu T, Meng T, et al. Agricultural land use affects nitrate

production and conservation in humid subtropical soils in china[J].

Soil Biology and Biochemistry, 2013, 62: 107 — 114.

[11] Zhang W, Zhang X, Bai E, et al. The strategy of microbial

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

utilization of the deposited n in a temperate forest soil[J]. Biology
and Fertility of Soils, 2019: 1 —9.

Zhu T, Zhang J, Meng T, et al. Tea plantation destroys soil
retention of NO;  and increases N,O emissions in subtropical
china[J]. Soil Biology and Biochemistry, 2014, 73(0): 106 — 114.
O, R E W E S A R R e R L
SRR LR Hh AR ). 30244, 2017, 54(6): 1326 — 1331
Bottomley P J, Taylor A E, Myrold D D. A consideration of the
relative contributions of different microbial subpopulations to the
soil N cycle[J]. Frontiers in Microbiology, 2012, 3: 373 — 373.
Boyle S A, Yarwood R R, Bottomley P J, et al. Bacterial and
fungal contributions to soil nitrogen cycling under douglas fir and
red alder at two sites in oregon[J]. Soil Biology and Biochemistry,
2008, 40(2): 443 — 451.

Myrold D D, Posavatz N R. Potential importance of bacteria and
soil[J].  Soil
Biochemistry, 2007, 39(7): 1737 — 1743.

Lauber C L, Strickland M S, Bradford M A, et al. The influence of

fungi in nitrate assimilation in Biology and

soil properties on the structure of bacterial and fungal communities
across land-use types[J]. Soil Biology and Biochemistry, 2008,
40(9): 2407 — 2415.

Rousk J, Brookes P C, Baith E. Fungal and bacterial growth
responses to N fertilization and pH in the 150-year ‘park grass’ uk
grassland experiment[J].
76(1): 89 —99.

Six J, Frey S D, Thiet R K, et al. Bacterial and fungal contributions

Fems Microbiology Ecology, 2011,

to carbon sequestration in agroecosystems[J]. Soil Science Society
of America Journal, 2006, 70(2): 555 — 569.

Waring B G, Averill C, Hawkes C V. Differences in fungal and
bacterial physiology alter soil carbon and nitrogen cycling:
Insights from meta-analysis and theoretical models[J]. Ecology
Letters, 2013, 16(7): 887 — 894.

Li X, He H, Zhang X, et al. Distinct responses of soil fungal and
bacterial nitrate immobilization to land conversion from forest to
agriculture[J]. Soil Biology and Biochemistry, 2019, 134: 81 — 89.
Anderson J P E, Domsch K H. Measurement of bacterial and
fungal contributions to respiration of selected agricultural and
forest soils[J]. Canadian Journal of Microbiology, 1975,21(3): 314 —
322.

Li X, He H, Zhang X, et al. Calculation of fungal and bacterial
inorganic nitrogen immobilization rates in soil[J]. Soil Biology and
Biochemistry, 2021, 153: 108114.

Li X, Li Z, Zhang X, et al. Disentangling immobilization of nitrate
by fungi and bacteria in soil to plant residue amendment[J].
Geoderma, 2020, 374: 114450.

Methods using amino sugars as markers for microbial residues in
soil//Amelung W Assessment methods for soil carbon. Lewis
Publishers Boca Raton, 2001: 233-272

Stevenson F J. Isolation and identification of amino sugars in

soil[J]. Soil Science Society of America Journal, 1983, 47: 61 —


https://doi.org/10.1111/gcb.14951
https://doi.org/10.1038/srep25088
https://doi.org/10.3321/j.issn:0564-3929.2009.05.006
https://doi.org/10.3321/j.issn:1008-505X.2008.02.012
https://doi.org/10.2307/1940665
https://doi.org/10.1038/385061a0
https://doi.org/10.1016/j.soilbio.2007.09.007
https://doi.org/10.1016/j.soilbio.2007.01.033
https://doi.org/10.1016/j.soilbio.2007.01.033
https://doi.org/10.1016/j.soilbio.2008.05.021
https://doi.org/10.1111/j.1574-6941.2010.01032.x
https://doi.org/10.2136/sssaj2004.0347
https://doi.org/10.2136/sssaj2004.0347
https://doi.org/10.1111/ele.12125
https://doi.org/10.1111/ele.12125
https://doi.org/10.1016/j.soilbio.2019.03.023
https://doi.org/10.1139/m75-045
https://doi.org/10.1016/j.soilbio.2020.108114
https://doi.org/10.1016/j.soilbio.2020.108114
https://doi.org/10.1016/j.geoderma.2020.114450
https://doi.org/10.2136/sssaj1983.03615995004700010012x
https://doi.org/10.1111/gcb.14951
https://doi.org/10.1038/srep25088
https://doi.org/10.3321/j.issn:0564-3929.2009.05.006
https://doi.org/10.3321/j.issn:1008-505X.2008.02.012
https://doi.org/10.2307/1940665
https://doi.org/10.1038/385061a0
https://doi.org/10.1016/j.soilbio.2007.09.007
https://doi.org/10.1016/j.soilbio.2007.01.033
https://doi.org/10.1016/j.soilbio.2007.01.033
https://doi.org/10.1016/j.soilbio.2008.05.021
https://doi.org/10.1111/j.1574-6941.2010.01032.x
https://doi.org/10.2136/sssaj2004.0347
https://doi.org/10.2136/sssaj2004.0347
https://doi.org/10.1111/ele.12125
https://doi.org/10.1111/ele.12125
https://doi.org/10.1016/j.soilbio.2019.03.023
https://doi.org/10.1139/m75-045
https://doi.org/10.1016/j.soilbio.2020.108114
https://doi.org/10.1016/j.soilbio.2020.108114
https://doi.org/10.1016/j.geoderma.2020.114450
https://doi.org/10.2136/sssaj1983.03615995004700010012x

6 BB ON-RABIRABR AN, Ry T EARME BF LRGSR 1477
65. under long-term elevated atmospheric pCO,[J]. Global Change
[27] Chemistry and distribution of amino sugars in soils and soil Biology, 2006, 12(8): 1521 — 1531.

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

organisms//Parsons J W Soil biochemistry. New York: Marcel
Dekker, 1981: 197-227

Amelung W, Zhang X, Zech W, et al. Amino sugars in native
grassland soils along a climosequence in north america[J]. Soil
Science Society of America Journal, 1999, 63(1): 86 — 92.

Zhang X, Amelung W. Gas chromatographic determination of
muramic acid, glucosamine, mannosamine, and galactosamine in
soils[J]. Soil Biology and Biochemistry, 1996, 28(9): 1201 — 1206.
Zhang X, Amelung W, Zech W. Can amino sugars serve as
indicators of climate variations and land use on soil organic
matter[J]? Advances in Geoecology, 1998, 31: 225-230

He H, Xie H, Zhang X. A novel GC/MS technique to assess "N
and "*C incorporation into soil amino sugars[J]. Soil Biology and
Biochemistry, 2006, 38(5): 1083 — 1091.

He H, Zhang W, Zhang X, et al. Temporal responses of soil
microorganisms to substrate addition as indicated by amino sugar
differentiation[J]. Soil Biology and Biochemistry, 2011, 43(6):
1155 -1161.

Liang C, Balser T C. Mass spectrometric characterization of amino
sugar aldononitrile acetate derivatives used for isotope enrichment
assessment residues[J].  Soil
Biochemistry, 2010, 42(6): 904 — 909.

Reay M K, Knowles T D J, Jones D L, et al. Development of

of microbial Biology and

alditol acetate derivatives for the determination of '“N-enriched
amino sugars by gas chromatography —combustion —isotope ratio
mass spectrometry[J]. Analytical Chemistry, 2019, 91(5): 3397 —
3404.

BN, ok R, FEKT, 5. BRI B AR I H G LA R X 1
FHPER SIS AR L]. LR, 2011, 48(6): 1189 — 1195.
Derrien D, Amelung W. Computing the mean residence time of
soil carbon fractions using stable isotopes: Impacts of the model
framework[J]. European Journal of Soil Science, 2011, 62(2): 237 —
252.

Glaser B, Millar N, Blum H. Sequestration and turnover of

bacterial- and fungal-derived carbon in a temperate grassland soil

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

Liu X, Hu G, He H, et al. Linking microbial immobilization of
fertilizer nitrogen to in situ turnover of soil microbial residues in
an agro-ecosystem[J]. Agriculture, Ecosystems and Environment,
2016, 229: 40 — 47.

Glaser B, Turrion M a-B, Alef K. Amino sugars and muramic
acid —biomarkers for soil microbial community structure
analysis[J]. Soil Biology and Biochemistry, 2004, 36(3): 399 —
407.

Gunina A, Dippold M, Glaser B, et al. Turnover of microbial
groups and cell components in soil: '*C analysis of cellular
biomarkers[J]. Biogeosciences, 2017, 14(2): 271 — 283.

Cao Y, He Z, Zhu T, et al. Organic-C quality as a key driver of
microbial nitrogen immobilization in soil: A meta-analysis[J].
Geoderma, 2021, 383: 114784.

Chen Z, Zhang H, Tu X, et al. Characteristics of organic material
inputs affect soil microbial NO; immobilization rates calculated
using different methods[J]. European Journal of Soil Science,
2020, n/a(n/a)

Cheng Y, Wang J, Wang J, et al. The quality and quantity of
exogenous control microbial NO;~

organic carbon input

immobilization: A  meta-analysis[J].  Soil

Biochemistry, 2017, 115(Supplement C): 357 — 363.

Biology and

Appuhn A, Joergensen R G. Microbial colonisation of roots as a
function of plant species[J]. Soil Biology and Biochemistry, 2006,
38(5): 1040 — 1051.

Engelking B, Flessa H, Joergensen R G. Shifts in amino sugar and
ergosterol contents after addition of sucrose and cellulose to
soil[J]. Soil Biology and Biochemistry, 2007, 39(8): 2111 — 2118.
Neufeld J D, Dumont M G, Vohra J, et al. Methodological
considerations for the use of stable isotope probing in microbial
ecology[J]. Microbial Ecology, 2007, 53(3): 435 — 442.

Rousk J, Baath E. Fungal and bacterial growth in soil with plant
materials of different C/N ratios[J]. Fems Microbiology Ecology,
2007, 62(3): 258 — 267.


https://doi.org/10.2136/sssaj1999.03615995006300010014x
https://doi.org/10.2136/sssaj1999.03615995006300010014x
https://doi.org/10.1016/0038-0717(96)00117-4
https://doi.org/10.1016/j.soilbio.2005.09.007
https://doi.org/10.1016/j.soilbio.2005.09.007
https://doi.org/10.1016/j.soilbio.2011.02.002
https://doi.org/10.1016/j.soilbio.2010.02.006
https://doi.org/10.1016/j.soilbio.2010.02.006
https://doi.org/10.1021/acs.analchem.8b04838
https://doi.org/10.11766/trxb201101180027
https://doi.org/10.1111/j.1365-2389.2010.01333.x
https://doi.org/10.1111/j.1365-2486.2006.01186.x
https://doi.org/10.1111/j.1365-2486.2006.01186.x
https://doi.org/10.1016/j.agee.2016.05.019
https://doi.org/10.1016/j.soilbio.2003.10.013
https://doi.org/10.5194/bg-14-271-2017
https://doi.org/10.1016/j.geoderma.2020.114784
https://doi.org/10.1016/j.soilbio.2005.09.002
https://doi.org/10.1016/j.soilbio.2007.03.020
https://doi.org/10.1007/s00248-006-9125-x
https://doi.org/10.1111/j.1574-6941.2007.00398.x
https://doi.org/10.2136/sssaj1999.03615995006300010014x
https://doi.org/10.2136/sssaj1999.03615995006300010014x
https://doi.org/10.1016/0038-0717(96)00117-4
https://doi.org/10.1016/j.soilbio.2005.09.007
https://doi.org/10.1016/j.soilbio.2005.09.007
https://doi.org/10.1016/j.soilbio.2011.02.002
https://doi.org/10.1016/j.soilbio.2010.02.006
https://doi.org/10.1016/j.soilbio.2010.02.006
https://doi.org/10.1021/acs.analchem.8b04838
https://doi.org/10.11766/trxb201101180027
https://doi.org/10.1111/j.1365-2389.2010.01333.x
https://doi.org/10.1111/j.1365-2486.2006.01186.x
https://doi.org/10.1111/j.1365-2486.2006.01186.x
https://doi.org/10.1016/j.agee.2016.05.019
https://doi.org/10.1016/j.soilbio.2003.10.013
https://doi.org/10.5194/bg-14-271-2017
https://doi.org/10.1016/j.geoderma.2020.114784
https://doi.org/10.1016/j.soilbio.2005.09.002
https://doi.org/10.1016/j.soilbio.2007.03.020
https://doi.org/10.1007/s00248-006-9125-x
https://doi.org/10.1111/j.1574-6941.2007.00398.x
https://doi.org/10.2136/sssaj1999.03615995006300010014x
https://doi.org/10.2136/sssaj1999.03615995006300010014x
https://doi.org/10.1016/0038-0717(96)00117-4
https://doi.org/10.1016/j.soilbio.2005.09.007
https://doi.org/10.1016/j.soilbio.2005.09.007
https://doi.org/10.1016/j.soilbio.2011.02.002
https://doi.org/10.1016/j.soilbio.2010.02.006
https://doi.org/10.1016/j.soilbio.2010.02.006
https://doi.org/10.1021/acs.analchem.8b04838
https://doi.org/10.11766/trxb201101180027
https://doi.org/10.1111/j.1365-2389.2010.01333.x
https://doi.org/10.2136/sssaj1999.03615995006300010014x
https://doi.org/10.2136/sssaj1999.03615995006300010014x
https://doi.org/10.1016/0038-0717(96)00117-4
https://doi.org/10.1016/j.soilbio.2005.09.007
https://doi.org/10.1016/j.soilbio.2005.09.007
https://doi.org/10.1016/j.soilbio.2011.02.002
https://doi.org/10.1016/j.soilbio.2010.02.006
https://doi.org/10.1016/j.soilbio.2010.02.006
https://doi.org/10.1021/acs.analchem.8b04838
https://doi.org/10.11766/trxb201101180027
https://doi.org/10.1111/j.1365-2389.2010.01333.x
https://doi.org/10.1111/j.1365-2486.2006.01186.x
https://doi.org/10.1111/j.1365-2486.2006.01186.x
https://doi.org/10.1016/j.agee.2016.05.019
https://doi.org/10.1016/j.soilbio.2003.10.013
https://doi.org/10.5194/bg-14-271-2017
https://doi.org/10.1016/j.geoderma.2020.114784
https://doi.org/10.1016/j.soilbio.2005.09.002
https://doi.org/10.1016/j.soilbio.2007.03.020
https://doi.org/10.1007/s00248-006-9125-x
https://doi.org/10.1111/j.1574-6941.2007.00398.x
https://doi.org/10.1111/j.1365-2486.2006.01186.x
https://doi.org/10.1111/j.1365-2486.2006.01186.x
https://doi.org/10.1016/j.agee.2016.05.019
https://doi.org/10.1016/j.soilbio.2003.10.013
https://doi.org/10.5194/bg-14-271-2017
https://doi.org/10.1016/j.geoderma.2020.114784
https://doi.org/10.1016/j.soilbio.2005.09.002
https://doi.org/10.1016/j.soilbio.2007.03.020
https://doi.org/10.1007/s00248-006-9125-x
https://doi.org/10.1111/j.1574-6941.2007.00398.x

1478 + 3 @ Wk % 52 &

Disentangling Immobilization of Inorganic Nitrogen by Fungi and
Bacteria in Soil with Adapting a Novel Amino Sugar-based
Stable Isotope Probing Approach

LI Xiao-bo"?, ZHANG Xu-dong?’, MA Qian-qian*", HE Hong-bo**

(1. Engineering and Technology Research Center for Agricultural Land Pollution Integrated Prevention and Control of Guangdong Higher
Education Institutes, College of Resources and Environment, Zhongkai University of Agriculture and Engineering, Guangzhou 510225,
P. R. China; 2. South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China;

3. Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016)

Abstract: Microbial inorganic nitrogen (N) immobilization is an important mechanism in the retention of N in soils.
Due to the high diversity and complexity of soil microorganisms, how to distinguish and quantify the inorganic N
immobilization by fungi and bacteria is a challenging issue. The amino sugar-based stable isotope probing (AS-SIP)
approach has been used to indicate the respective inorganic N immobilization rates of fungal and bacterial
communities in soils. The effects of agricultural land-use and exogenous organic carbon input on the respective fungal
and bacterial nitrate immobilization in soil were unraveled for the first time. Furthermore, a mathematical framework,
combining the experimentally measurable gross inorganic N immobilization rate and proxies for fungal and bacterial
inorganic N immobilization rates, was proposed to quantify the respective immobilization rates of inorganic N by
fungal and bacterial communities in soil. This paper introduces the principle, advantages, case studies, limitations, and
coping strategies of this novel AS-SIP approach, aiming to promote its development and application.

Key words: Inorganic nitrogen immobilization; Amino sugar-based stable isotope probing; Fungi; Bacteria
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