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Abstract: [ Objective ] Dissolved organic matter (DOM) is highly sensitive to environmental changes, and its dynamic changes
are crucial for understanding regional/global carbon cycling under global change scenarios. However, it is not yet clear how the
characteristics of soil DOM molecules change under nitrogen deposition. This study aimed to investigate the response of DOM
molecular composition and stability to nitrogen addition. [ Method ] In this study, three nitrogen addition levels (0, 40, and 80
kg-hm2a™") were conducted in a Pinus taiwanensis forest by using urea addition to simulate nitrogen deposition in the field. The
effect of short-term (three years) nitrogen addition on the molecular composition of DOM and its stability was investigated using
high-resolution Fourier transform ion cyclotron resonance mass spectrometry (FT-ICR MS) . [ Result ] The results of FT-ICR MS
analysis revealed that DOM molecules were mainly concentrated in 250-400 Da, and CHO compounds accounted for more than
50% of all compounds. Of the eight types of DOM molecules, lignin-like molecules dominated all soil DOM molecules, followed
by tannins and condensed aromatics, with the relative abundance of readily decomposable small molecules (including lipids,
proteins, and carbohydrates) being low. There was no statistically significant change in the content and optical properties of DOM
under nitrogen addition, but significant changes occurred in the properties and composition of DOM molecules. Compared to high
nitrogen treatment, low nitrogen treatment significantly reduced the relative abundance of carbohydrate molecules in DOM by
73.33%. This may be largely attributed to the increase in microbial biomass and hydrolytic enzyme activities. Nitrogen addition
did not change the nitrogen-containing compounds in DOM molecules, but reduced the sulfur-containing compounds.
Furthermore, the average molecular weight and ratio of double bond equivalent to carbon atom number (DBE/C) , modified
aromaticity index (Al,.q) , and aromaticity equivalent (Xc) of DOM molecule did not show significant changes under nitrogen
addition. However, a significant increase in DBE values was observed under low nitrogen addition, indicating an improvement in
the molecular stability of DOM. The improvement of DOM molecular stability may have a potential impact on soil carbon pool
stability. Pearson's correlation analysis revealed that DBE values were significantly negatively correlated with small molecule
compounds such as carbohydrates and proteins/amino sugars, while the correlation with large molecules such as lignin and
condensed aromatics was not significant. Besides, nitrogen addition did not significantly change the difficult-to-decompose
molecules such as lignin and condensed aromatic compounds in DOM. This suggests that the molecular stability of DOM under
short-term nitrogen addition may depend on the removal of readily decomposable small molecules, such as carbohydrates, rather
than the increment of refractory molecules. [ Conclusion ] Collectively, this study provides a new perspective at the molecular
level for understanding the behavior of soil DOM under nitrogen deposition, and a reference for understanding the potential
relationship between DOM molecules and soil carbon stability.

Key words: High-resolution Fourier transform ion cyclotron resonance mass spectrometry; Soluble organic matter; Molecular

composition; Molecular stability; Nitrogen deposition
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Table 1  Soil properties, dissolved organic matter (DOM) content, and optical indicators under nitrogen addition
b3 TC/ N/ MN/ MBC/
Treatment ot (mgkg™") (mgkg!) (mgkg™) (mgkg™")
CT 4.40 (0.06) a 37.13 (2.00) b 220 (0.28) b 19.95 (1.38) ¢ 806.20 (77.08) b
LN 4.41 (0.05) a 48.56 (1.49) a 240 (0.23) ab 26.40 (2.47) b 1041.60 (31.57) a
HN 4.45(0.09) a 4938 (125) a 3.05(0.13) a 3838 (1.52) a 789.10 (66.89) b
AbF MBN/ BG/ CBH/ DOC/ DON/
Treatment (mgkg™") (nmol-g"h™") (nmol-g"“h™") (mgkg™) (mgkg™)
CT 63.20 (8.40) b 29.30 (5.66) b 240 (047) a 157.15 (7.20) a 9.04 (0.70) a
LN 91.01 (4.63) a 36.01 (2.53) a 1.80 (0.17) a 169.28 (9.37) a 12.85 (091 ) a
HN 71.50 (1.75) b 26.60 (4.69) b 2.01 (0.56) a 13598 (9.52) a 9.94 (0.98) a
Jb B SUV.s/ SUVes/
HIX
Treatment (L-mg'm") (L'mg'm")
CT 7.60 (0.13) a 6.98 (0.12) a 495 (0.50) a
LN 744 (029) a 6.31 (0.18) a 532(030) a
HN 7.50 (0.33) a 6.57 (0.26) a 3.07(043) a

TE: TC: Afk; TN: 2% MN: # BiA: MBC: UE#/EYitik; MBN: BUEY/EWRA: BG: P-HZWEITHE; CBH: £
YEZ KRG ; DOC: WHAMEAHLER: DON: WIFEMANAE: SUVass: FHIMIGE: SUVaes: BiKMEIREG HIX: EHHLIEEL KD
W RME (BRAEER ), n=4. CT: X H; LN: RE; HN: &&A. FIIAE/NGFRRELBZ AR E2ES (P<0.05). .
Note: TC: total carbon; TN: total nitrogen; MN: Mineral nitrogen; MBC: Microbial biomass carbon; MBN: Microbial biomass nitrogen;

B G: B-1, 4-glucosidase; CBH: Cellobiohydrolase; DOC: Dissolved organic carbon; DON: Dissolved organic nitrogen; SUVjss:

Aromatization index; SUV,e: Hydrophobicity index; HIX: Humification index. The data in the table represent the means Iwith stan-dard

erron,n=4. CT: Control; LN : Low nitrogen; HN: High nitrogen. Different lowercase letters in the same column indicate significant differences

(P<0.05) . The same as below.
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i 40%. BRAYBRIEEALSAE RN FILF AL
NUEE M5 | B IE 155 B Mk 8 BOR 5 1 24 e (R AU A
PR B, A AR N REAG . ARAUL B XY
R E R TR IR A (P<0.05), 433 h

3.2%M1 4.5%. BLAk, AHETXTRE, fRAALH T ik %
fif v A s n . LR D aEAE s T e A R e
it v 1 R A

i FT-ICR MS 73, —3L8E51H 73 335 4
DOM 43+F . van Krevelen [/~ , Fr& ) DOM 43
T Y AL B i AR5 (] 2a~T 2¢ ).
HRERR, SocR4UKm S, DOM 4 F R Z L
WmAEAAY R E, HEIBIING 50%L L, H
W Rk SRRk AL S8, Tk &L AR
AW (B 2d). AR B R S A L kS
AR S A A AL A P A &, HRER
AL & WAE IR AL FREIL T 36.91% (& 2d ).
TEAAZH, DOM 43 F E 2 LUK E R F 2 AL
g3, HW AT GGG 518 . DOM HUR BT & (14
X AR L AR AR = A AL BT A RS
YIRS 58.58% . 60.27%F1 59.56%. DOM

http://pedologica.issas.ac.cn



522 + b1

62 4

8x10° - - -
a

7x10° |- ) -
6x10° |- -
5x10° - =

4x10°

#RHF Intensity

3x10°
2x10°

1x10°

b) LN ¢) HN

300 400 500 600 700

300 400 500 600 700

300 400 500 600 700

J3F4+ Molecular weight /Da

o1 R lEtEA AL (DOM) 2311 Bk 4]

Fig. 1 Mass spectra of dissolved organic matter ( DOM ) molecules under nitrogen addition

2 FEHRMT DOM & FHRBASERSRE A EAE (wa)

Table 2 Strength weighted average (wa) of DOM molecular composition characteristics under nitrogen addition

A3
NM C m/z o/C H/C N/C S/C
Treatment

CT 6278 (38.84) a 20.17 (0.17) a 437.11 (3.26) a 0.52 (<0.001) a 1.05 (0.03) a 0.03 (<0.001) a 0.005 (<0.001) a

LN 5607 (840.85) a 20.49 (0.32) a 43830 (2.73) a 0.51 (0.02) a 1.00 (0.01) a 0.03 (<0.001) a 0.003 (<0.001) a

HN 6450 (127.70) a 20.12 (0.14) a 434.52 (2.07) a 0.51 (<0.001) a 1.04 (0.01) a 0.03 (<0.001) a 0.004 (<0.001) a

A3
DBE Alpnod DBE/C Xc NOSC CHOx
Treatment
CT 11.05(0.12) b 0.38 (0.01)a 0.56 (0.00) a 2.76 (0.03) a 0.11 (0.03) a 0.01 (0.03) a
LN 11.41 (0.09) a 040 (0.02)a 0.56 (0.01) a 277 (0.03) a 0.11 (0.04) a 0.03(0.03) a
HN 1091 (0.10) b 0.37 (0.01) a 0.55(<0.001)a 2.73(0.03)a 0.10(0.02)a —0.01 (0.02) a

e NM: 40 F5G C: BRIEFEG miz: #AXTF&; O/C: LUREFHREFHZI; H/C: AEFRRIEFEZI; NC: &
JEF AR T2 S/IC: BRJETF BRI FAZ th; DBE: BUEM i Aln: BIEMIFEMEISE; DBE/C: BUE Y @ AR T4
s Xe: 354 NOSC: BRAUFRIESE LA ; CHOy: BRIEM W /1. TR, Note: NM: Number of molecules; C: The number of carbon

atoms; M/z: Relative molecular weight; O/C: The ratio of oxygen and carbon atoms number; H/C: The ratio of hydrogen and carbon atoms

number; N/C: The ratio of nitrogen and carbon atoms number; S/C: The ratio of sulfur and carbon atoms number; DBE: Double bond

equivalent; Aln.a: Modified aromaticity index; DBE/C: The ratio of double bond equivalent to carbon atoms number; Xc: Aromaticity

equivalent; NOSC: Standard oxidation state of carbon; CHOy: Carbon degradation potential. The same as below.

S PRI G Y, T/ a R R AR K
A PR T S AR (KT 2e ), IRAAE N B H
Jo /2 B R I K AR A 0 08 A S 1 R AT O
BN 36.44%F1 73.33%, H Rk K 1L A 9 AR X A
EERAAL T W AL (P<0.05), LAk, AR
Tkt Hof DOM 4320 i A X 5 535 6 1B 3 5
ml (Kl 2e ).
2.3 RWARMT L1 DOM &4 FAHAM SHFEMXR
i3 Pearson AHOC/MHT, #R5E T DOM 43 2H A

5O FRHEEZ MR (E 3), R nsHKm
DOM 41 J§ A4 ) [543 25 () DOM 20 A7 75 b 35 1 Bk
F. P, EAAMBREFIASWEIRE . KK
R A 7 A 5 B W IEA G (P<0.05 ). R
/R FE R i SR R SRR AL A ) A
X, SEEAFSY R RE ML (P<0.05).
XU Y 1 5555 R M i | B A b v AL S RN B i 0
MBI RIEAE, H5EIE MR FHIE B e B
BIEAIE (P<0.05), [RIE, XU YR 58 A /A
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= % Protein/Amino sugar
S S m kA
2 0 5 0l B LAY
i o Carbohydrate
acHos & & O A% Lignins
E 20t = 20} 2 7 Tannins
m CHONS =~ =
a b ab o 55557
o CHON [ et Bo .
@ CHO 0 ) ) ) 0 s B Condensed aromatic
CT LN HN CT LN HN & HAth Others
AbF Treatment AbFR Treatment

E: O~®@ft3%k DOM 4r-Fudenl, WHEOMRNR; QEATUVEIM: QOuKkLEw: @RMAE; OAKRE; OHT; O%ifF
J5%; @A, CHOS, CHONS, CHON #l CHO {43 C. H. O, N #1 S TR MM 5> FA &Y, 40 ik d e . k2 A
WEE AR E A EY . FE . Note: D-@ represent the categories of DOM molecules, including: (D lipids; 2 Protein/amino sugar;
(3 Carbohydrates; @ Unsaturated hydrocarbons; & Lignin; ® Tannins; ) Condensed aromatic; Others. CHOS, CHONS, CHON,
and CHO represent molecular compounds composed of different elements, namely carbon-hydrogen-oxygen-sulfur, carbon-hydrogen-oxygen-

nitrogen-sulfur, carbon-hydrogen-oxygen-nitrogen, and carbon-hydrogen-oxygen compounds. The same as below.

E 2 AFEZKFET DOM 43FHY van Krevelen B (a~c ). DOM 7 TG R H A ZERIMBSE AT &5 (d) BRI
R 3 S B IBCE R AR X & B (e )
Fig.2 van Krevelen diagram of DOM molecular ( a-c ), weighted average relative content of DOM molecule classified by element composition

(d), and weighted average relative content of DOM molecule classified by substance category (e ) at different nitrogen levels

FAHMBA SR RE M AME (P<0.05), 15 FiR. #aiik) WL KT 50Kk sy

AR G 455 75 T 2 (R G FIVEE (e, o, 76 ik . 4 I+ 3L Kok
PRRUSIA TR 8 S (58 % B DOM 42 F Rk
3 F Je 252 A B U6 29300 M Sy J o AR L 0 R 2 —

A5 S 3 HLBURR A M R ARC Y R

JERTWFSEHGE, T DOM DIMEAMB gk SR AEIEA PR X 5 DOM B STk, X
Aoy ENS, XA PR T TRmEAE— 2R T DOM X - Bk R B 2

ARAE. ABREB, KRR, Ha 57 kRayiE “AREBINT DOM B & S HDL AR TR ST

BT DOM 4y bl bl (18 2), R E¥JERHErE, HE DOM 2 et Mmaia b

DOM 7 5 Bt R, (B Sesfie o fb 54 OR - RAET BEFREML (K2, B 2), X5 Wang 55852
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1 SRR TS b5 2 A A7 75 B35 AR G, #P<0.01 5 ** P<0.05; *** P<0.001.Note: The asterisk represents a significant correlation

between two indices, *P<0.05; **P<0.01; *** P<0.001.

K3 DOM 43 F 2 a5 HorFHREE 1 B2 /R AR AH

Fig. 3 Pearson correlation between DOM molecular composition and its molecular characteristic value

MIFFE 4 L, 5T s IE T R A Xt DOM 43
TR T HXT DOM & & . 25 %
B, T R A BT B 2 W 0 S I il 3
ARMAAEEEE, AR fEdE DOM ks
YAt 2 SR, AHFSE IR R & BL DOM 4 F
HE S AL G (R TR K46 05185 ) 34m,

H RIS W AEARR A BT WAL (& 1),

XSGR BRI AT, (B 5I0SE AR TR
— TR 5T 25 SR IR . T RE A TR DR L T U U
KGE I pH FAK (3% 1); =z, EiRI Rk
M EUTR IR, 6 A A R A A R - K A
g o st 1 FEARRFIE R, MR N T
AP A YRR BRI A TR (3R 1), XUIHRAR
TR R T fE M5 DOM Hd K Ak & 4 4 1 FH /e
B RS K RN A . AR, M AN
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HXF DOM 4 F 4l TG i & 2 i . /R4 DOM a2
SCRRTESPEY T, AH I AT R 5 /NER 3 AN 35 M
B K M Y FEARBF T, F Ak &4 ( CHOS )

5 S/C TEARE BN 53 B FEAR 36.91%F1 40% (
2, %2), XAfgRm TIRAMREE T M4 Y% DoM
MR . M TE K240 DOM. Hal il FH %
B, SN S K Y TR L DOM. H i 5
oo IXE AT ) AT A S A A . B
REEE S B A, T 5 ik A Ak 5495 S/C
BEAR. Bboh, SEnrrs R, Z0Rn&igin Dom
hE ARG, (AR DOM 4 FHh & Ak
4% (CHON Hl CHONS) &2k (& 1), &
5 DON Fraia#h—a (% 1), mREEFEET AR
IR HE T S B R R, B i &5 ek
YRR AR PRSI RE Y Y=
FEIN (2 1) 0] RIS HERZL

TR I XU Y B (3£ 2), VWK
AAEE T DOM B4 FAase v o 0 Niu S P7E #7
JRUR AR BT R, BEE ZR T DOM oy
fE I T A 3G T, DOM - 24 40 N5 A b ol 2 4
B (HABSE PRI DOM Ay J% & 1k 48 %L
(SUV,s, ) FEFEALFE R (HIX ), MESMEAL &Y (K
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PEDO 301 Lee 45PN it A= 15 R L 06 AR WA T
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4 4 ik

AWFFEH, LT DOM B HOGFEE, A
WINF DOM FE4r TR AE B N i 3 . 5 A
WFFEATR , ABIFFE v & BRI =45 )E AN~ DOM
TORTRE . 466 05 1A B W S5 E o3 10 20 F K B
EAAL, MRS T BERAL, JUHAEREA
WP . X ATAE SR (40 kg-hm 2a™) BANfE g
T2 ) e K Ak A5 4 Rk il AV 5 Iy T e 2 4
oKL AP mAT G, ML TRZA (80 kghm >a™)
AhEE, fREAINT DOM 2 FRaE Mg, 0K X
R RS e A B Y TEE R . KAk, DOM

oy FRE MR T BB T oKL & W55 5 o fik )
Fu, MHEHESFEER S TR, Ziams, K
W5 N4> F )2 e T 310 138 DOM Xt R ILR
BN, Sk PEAR DU T 1458 DOM 14> T-fh 2 Al
T ML T A I S

S %Wk ( References )

[1] Malhi Y. The carbon balance of tropical forest regions,
1990-2005[J]. Current Opinion in Environmental
Sustainability, 2010, 2 (4): 237—244.

[ 2] Gurmesa G A, Wang A, Li S L, et al. Retention of
deposited ammonium and nitrate and its impact on the
global forest carbon sink[J]. Nature Communications,
2022, 13 (1): 880.

[ 3] WenZ, WangRY, LiQ, etal. Spatiotemporal variations
of nitrogen and phosphorus deposition across China[J].
Science of the Total Environment, 2022, 830: 154740.

[4] WuZD,MaSF,LulY, etal. Responses of soil organic
carbon components to long-term nitrogen addition in the
Stipa baicalensis meadow steppe[J]. Acta Pedologica
Sinica, 2023, 60 (5): 1520—1530. [IIRS;, K,
JARHE, S DUBN R AT 258 T 4a) T3 )t 1 A MILBR 2 43 %o 1<
WA FEum g B [J]. SR, 2023, 60 (5):
1520—1530.]

[ 5] KalbitzK, Solinger S, Park ] H, et al. Controls on the
dynamics of dissolved organic matter in soils : A
review[J]. Soil Science, 2000, 165 (4): 277—304.

[ 6 1 JiaoHZ,LiH,Chen H,etal. Effects of soil warming and
nitrogen addition on soil dissolved organic matter of
Cunninghamia lanceolata plantations in subtropical
China[J]. Acta Pedologica Sinica, 2020, 57 (5):
1249—1258. [£E597, &0k, BRHt, . 89 iR
PRI R R AP - R W LR S (7). A0
2=, 2020, 57 (5): 1249—1258.]

[ 7] YuanXC, ChenYM, Yuan S, et al. Effects of nitrogen
deposition on the concentration and spectral
characteristics of dissolved organic matter in soil solution
in a young Cunninghamia lanceolata plantation[J].
Chinese Journal of Applied Ecology,2017,28( 1 ): 1—11.
(TR, BRIGR, =, % AUTREAAZ AN
SRR VR TV A WL SR I B O 2 R A 1 R IR ],
R AE SR, 2017, 28 (1): 1—11.]

[ 8] WangD, Zhao P, Xiang R, et al. Nitrogen fertilization
overweighs intercropping in promotion of dissolved
organic carbon concentration and complexity in
potato-cropped soil[J]. Plant and Soil, 2021, 462 ( 1/2):
273—284.

[9] NiuGX, YinGG, Mo XH, etal. Do long-term high
nitrogen inputs change the composition of soil dissolved
organic matter in a primary tropical forest? [J]
Environmental Research Letters, 2022, 17 (9 ): 095015.

http://pedologica.issas.ac.cn



526 E I 62 &

[10] Chen L M, Wu Y Y, Li C S, et al. Molecular SRR R[] BOTZEZS 4R, 2019, 30 (5):
characteristics of soil dissolved organic matter in 1754—1762.]
response to decomposition of organic fertilizers from [ 20 ] Brookes P C, Powlson D S, Jenkinson D S. Measurement
different sources[J]. Acta Pedologica Sinica, 2023, 60 of microbial biomass phosphorus in soil[J]. Soil Biology
(4): 1101—1112. [BRWEEG, =AM, FWE, 5 + & Biochemistry, 1982, 14 (4): 319—329.

SRV AT HILBT 43 —F R AR XA [ SR U5 HLAE 43 A 1) i) [ 21 ] Saiya-Cork K R, Sinsabaugh R L, Zak D R. The effects of
W[I]. hHEEHR, 2023, 60 (4): 1101—1112.] long term nitrogen deposition on extracellular enzyme

[ 11 ] Shen Y, Benner R. Reply to comment: Controls on activity in an Acer saccharum forest soil[J]. Soil Biology
turnover of marine dissolved organic matter-testing the & Biochemistry, 2002, 34 (9): 1309—1315.
null hypothesis of purely concentration-driven uptake[J]. [ 22 ] MaC, FuXL, XuZ]J, etal. Design of comprehensive
Limnology and Oceanography, 2022, 67( 3 ): 680—683. experimental teaching for analyzing dissolved organic

[ 12 ] Hu HY, Umbreen S, Zhang Y L, et al. Significant matter based on ESI FT-ICR MS[J]. Experimental
association between soil dissolved organic matter and soil Technology and Management, 2023, 40( 8 ): 203—208,
microbial communities following vegetation restoration 241. [Eﬂﬂﬁ, fHERR , 3 54%, 4. JEF ESIFT-ICR MS
in the Loess Plateau[J]. Ecological Engineering, 2021, SR AT A VLSRG R I]. EREARE
169: 106305. EHL, 2023, 40 (8): 203—208, 241.]

[ 13 ] Zhang X X, HanJ R, Zhang X R, et al. Application of [ 23 ] Ohno T, Parr T B, Gruselle M C I, et al. Molecular
Fourier transform ion cyclotron resonance mass composition and biodegradability of soil organic matter:
spectrometry to characterize natural organic matter[J]. A case study comparing two new England forest types[J].
Chemosphere, 2020, 260: 127458. Environmental Science & Technology, 2014, 48 (13 ):

[ 14 ] Wang J J, Bowden R D, Lajtha K, et al. Long-term 7229—7236.
nitrogen addition suppresses microbial degradation, [24 ] LiY, XuC, Zhang W L, et al. Response of bacterial
enhances soil carbon storage, and alters the molecular community in composition and function to the various
composition of soil organic matter[J]. Biogeochemistry, DOM at river confluences in the urban area[J]. Water
2019, 142 (2): 299—313. Research, 2020, 169: 115293.

[ 15 ] Bowden R D, Wurzbacher S J, Washko S E, et al. [ 25 ] Koch B P, Dittmar T. From mass to structure: An
Long-term nitrogen addition decreases organic matter aromaticity index for high-resolution mass data of natural
decomposition and increases forest soil carbon[J]. Soil organic matter[J]. Rapid Communications in Mass
Science Society of America Journal, 2019, 83 (S1): Spectrometry, 2006, 20 (5): 926—932.

S82—S95. [ 26 ] Yassine M M, Harir M, Dabek-Zlotorzynska E, et al.

[ 16 ] YuanXC, CuiJY, WuLZ, etal. Relationship between Structural characterization of organic aerosol using
soil bacterial communities and dissolved organic matter Fourier transform ion cyclotron resonance mass
in a subtropical Pinus taiwanensis forest after short-term spectrometry: Aromaticity equivalent approach[J]. Rapid
nitrogen addition[J]. Forest Ecology and Management, Communications in Mass Spectrometry, 2014, 28 (22 ):
2022, 512: 120165. 2445—2454.

[ 17 ] Ogawa H, Amagai Y, Koike I, et al. Production of [ 27 ] LaRowe D E, van Cappellen P. Degradation of natural
refractory dissolved organic matter by bacteria[J]. organic matter : A thermodynamic analysis[J].
Science, 2001, 292 (5518): 917—920. Geochimica et Cosmochimica Acta, 2011, 75 (8):

[ 18 ] Yuan X C, CuiJY, Lin KM, et al. Responses of soil 2030—2042.
dissolved organic matter to nitrogen addition and its [ 28 ] Mann B F, Chen HM, Herndon E M, et al. Indexing
correlation with bacterial communities in Pinus permafrost soil organic matter degradation using
taiwanensis forest[J]. Chinese Journal of Applied high-resolution mass spectrometry[J]. PLoS One, 2015,
Ecology, 2021, 32 (11): 4085—4094. [JulTE, A I 10 (6): e0130557.

B, MROIFRR, . B T A ML AN Y [29] Pan B Z, Liu S W, Wang Y Y, et al. FT-ICR-MS
i o7 B H 55 TR B A A SR ER (D). AR AR, 2021, combined with fluorescent spectroscopy reveals the
32 (11): 4085—4094.] driving mechanism of the spatial variation in molecular

[ 19 ] ChengL, LinK M, ZhoulJC, etal. Effects of nitrogen composition of DOM in 22 plateau lakes[J].
deposition on the concentration and spectral Environmental Research, 2023, 232: 116272.
characteristics of dissolved organic matter in soil in Moso [ 30 ] Zhang Y L, Heal K V, Shi M J, et al. Decreasing

bamboo plantations[J].
Ecology, 2019, 30 (5): 1754—1762. [#&%, MIF7,
SR, & AU BT LI A A ML AR S

Chinese Journal of Applied

http://pedologica.issas

molecular diversity of soil dissolved organic matter
related to microbial community along an alpine elevation

gradient[J]. Science of the Total Environment, 2022,

.ac.cn



2 3

TOLEAR A LI SRR N B B 1L 3 m M AT AL A 23T AL M AR

527

[ 31]

[ 32 ]

[ 33 ]

[ 34 ]

818: 151823.

Angst G, Mueller K E, Nierop K G J, et al. Plant- or
microbial-derived? A review on the molecular
composition of stabilized soil organic matter[J]. Soil
Biology & Biochemistry, 2021, 156: 108189.

Wang J J, Liu Y N, Bowden R D, et al. Long-term
nitrogen addition alters the composition of soil-derived
dissolved organic matter[J]. ACS Earth and Space
Chemistry, 2020, 4 (2): 189—201.

Xiao W, Chen X, Jing X, et al. A meta-analysis of soil
extracellular enzyme activities in response to global
change[J]. Soil Biology & Biochemistry, 2018, 123:
21—32.

Yuan X C, CuilJY, Lin KM, etal. Effects of nitrogen
addition on the concentration and composition of

soil-based dissolved organic matter in subtropical Pinus

taiwanensis forests[J]. Journal of Soils and Sediments,

[ 35]

[ 36 ]

[ 37 ]

2022, 22 (7): 1924—1937.

Wang Y H, Liu YN, ChuRK, et al. Characterization of
sequentially extracted soil organic matter by electrospray
ionization and atmospheric pressure photoionization
Fourier transform ion cyclotron resonance mass
spectrometry[J]. ACS Earth and Space Chemistry, 2022,
6 (9): 2142—2148.

Lee Y K,Lee M H, Hur J. A new molecular weight( MW )
descriptor of dissolved organic matter to represent the
MW-dependent distribution of aromatic condensation:
Insights from biodegradation and pyrene binding
experiments[J]. Science of the Total Environment, 2019,
660: 169—176.

Xu H C, Guo L D. Intriguing changes in molecular size
and composition of dissolved organic matter induced by
microbial Water

Research, 2018, 135:

degradation and
187—194.

self-assembly[J].

(RERE: HRF)

http://pedologica.issas.ac.cn



