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Characteristics of Soil Nitrogen and Dissolved Organic Matter in Different Land Use Types in

the Erhai Lake Basin

HUANG Jiakui', FENG Yuxing', HU Chenglei', YIN Yuming', ZHOU Qi?, ZHANG Jilai', SU Youbo'"

(1 College of Resources and Environment, Yunnan Agricultural University, Kunming 650051, China; 2 College of Agronomy
and Biotechnology, Yunnan Agricultural University, Kunming 650051, China)

Abstract: In order to understand the composition, source and structural characteristics of nitrogen content and dissolved organic
matter (DOM) in the soil of Erhai Lake Basin, nitrogen and DOM in the surface soils of different land use types (dry land, paddy
field, forest land and wetland) were studied by using ultraviolet absorption spectroscopy and three-dimensional fluorescence
spectroscopy combined with parallel factor analysis (PARAFAC). The results showed that total nitrogen (TN) content in paddy
field (1.93 g/kg) and NO;-N content in dry land (32.47 mg/kg) were significantly higher than those in other land use types. NH; -
N content in paddy field was only significantly different from that in forest land, and there was no significant difference in other
land use types. Soil dissolved organic carbon content showed paddy field > wetland > forest land > dry land. The slope ratio (Sg)
of UV absorption spectrum, E2/E3, SUVA,s4, and SUVA,4, showed that dry land and forest land had larger molecular weight,
higher aromatization level and more hydrophobic components than paddy field and wetland. The fluorescence spectrum autogenic
index (BIX), fluorescence index (FI) and humification index (HIX) showed that soil DOM in the study area came from a mixed
source of microbial activity and litter, and it was biased towards terrestrial input, and the overall humification degree was low.
The results of PARAFAC showed that the soil in the study area was mainly composed of four fluorescent components: C1 (humic
acid-like), C2 (fulvic acid-like), C3 (tryptophan-like) and C4 (Long-wavelength humic-like). The highest average contribution

rate of soil DOM was 32.91% of C1 component, and the lowest was 18.13% of C4. The highest average contribution rate was
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from C1 component to paddy field and from C2 component to dry land, forest land and wetland. The result of correlation analysis

showed that soil DOM was more affected by TN and NH; -N than NO;-N, indicating that it is closely related to the migration and

transformation of nitrogen.

Key words: Erhai Lake Basin; Nitrogen; Ultraviolet absorption spectrum; Three-dimensional fluorescence spectrum; Dissolved

organic matter; Parallel factor analysis
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Fig. 1 Study area and sampling sites
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PRGEEFRIFHU, RAEHRZRELHL 8 000 r/min
B0 10 min, B EWERGS 0.45 pm JERR, JEWT 4 C
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Table 1 Three-dimensional fluorescence spectroscopic parameters description
Fn(355) Ex=355 nm, Em=450 nm FR IO AR A HLE (FDOM) i B2
Fn(280) Ex=280 nm, Em=340 ~ 360 nm K 3E i BF FEAFZEEE () B A i T
P ER(F) Ex=370 nm, Em=450/520 nm 2 M FR 8 DOM B ok TR 1)
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) EEENE %(4.(;0 mg/kg) FIVEH(8.62 mg/kg), HA=HE T E
EER,
21 AR:HF AR L ERERE 2.2 AELHF HZEE L E DOM LML ST

W 2 frs K TN 508 1.47 ~2.47 g/kg,
SEYEN 1.93 gkg, B TRHL(1.16 g/kg). Mitb
(0.71 g/kg) FIiEH1(0.97 g/kg), AL, Fith5HkHb 2 [A]
TN &t BA W 2555, Wi 5 5. i i
FEES . AWFIEIX A TN i 2R BN K
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NH;-N 75 i DA s BIMRAR U 7K H > 18 > 5 b >
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FrRHLHA 1.23 mg/kg, BHLN 1.47 mg/kg, 7K FH-5HH
ZIA 225 B2, HAy o R 2K A 2 ) )G 3 22
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Fig. 2 Soil nitrogen contents of different land use types in Erhai Lake Basin
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Table 2 Description statistics of soil DOM of different land use types
- b R DOC(mg/kg) CDOM(m'") FDOM(A.U.)
b 17.87+4.50 b 36.17£20.64 a 2818.86+1182.85a
7K H 31.94+9.66 a 28.68+11.39a 2910.29 =750.51 a
R 18.56 +2.04 b 43.67 +48.09 a 1035.80 +926.28 b
bl 22.25+10.25 ab 17.28+7.20 a 1811.67 +766.35 ab

(2910.29 A.U.)AJ FDOM BH & /= T Mkib(1 035.80 A.U.)
5igH(1 811.67 A.U.). kA, DOC. CDOM 5
FDOM Z [a] (1) & AR i AW AF A — 25 5% o
AN IERER HLE (Sr) 5 E2/E3 AT LLRAE £
¢ DOM AR 4> Ft, HS5 e, i
3 AHL, 4 B LRI HZEALAY SrTE 2.31 ~ 3.10,
E2/E3 1 3.59 ~ 591, HriHhi Sg 5 E2/E3 fi K,
390k 3.10 5 5.91, FZAEH 3% DOM H & A H L
F/NF YRR, B ERE); FHQ3DM Sk
B/, M(3.59)f) E2/E3 {Ef/, ViS5 hk
14 DOM Wy 4r F-RAHNE &, &AM Ky T2

R RS ENG FREFRIR AR - F] IR 2 6] 22 57 19 3 (P<0.05), T IA].

Y0 SRS,

SUVA,s, 5 SUVA fE—E 2 |15 1% DOM
(55 B AL RR B S K M4l 40 & B e AT,
B A /NI A R AR a3, AU 5 >k
oY >k B, B 1 05 B AL R AR AR
BMEZWMEKEH . Hd, B2HA SUVAm 5
SUV A 23512 7.58 55 7.21 L/(mg-m), #HETHoAh 3
Ft - b 2R, S+ 3% DOM 5 AL A o
BRIP4 2 5 KB SUVA,s, 5 SUVA, 0 1A,
4391k 3.73 5 3.57 Li(mg'm), 87K M+ DOM
J5 B ACRR BEARTERAR, Bk AL o A A D

F3 FREILHFI AEE TIE DOM K57 I IEFIES

Table 3 Characteristic parameters of ultraviolet-visible spectra of soil DOM of different land use types

+ Hi R 2 A Sk E2/E3 SUVA,s4(L/(mg'm)) SUVA,(L/(mg'm))
it 2314091 a 550+2.78a 7.58+3.05a 721+298a
K H 2.76+0.70 a 527+2.12a 3.73+1.50a 357+1.42a
L 255+025a 3.59+1.07a 6.58+6.61a 6.32+6.39a
0 Hh 3.10+£ 021 a 591+271a 3.88+£252a 371241 a

2.3 AR AHEE L1 DOM WA NITHFE

Fn(280) 1] AZRAE DOM 1Ay (& 210 4
F 26 A Fn(280) % fEAEfLANR 4 fios, KHY
Fn(280) 4 5 144.43 A.U., REARS e, it
) Fn(280) K 1 544.33 AU., BEAFR ST ERMNK, &
PRI 7K >0 1> 5 o> 9 A TR 6 BU(BIX)
A LUK RAE 43 DOM [ A TRARAE Ay 5510 AHF
FEIX 14 DOM Ay BIX £ 0.72 ~ 0.75, HAA] + 417
FHZEAVRI A RS, AN T 0.6 ~0.8, Vil 4

A R 2 35 DOM BY3ETE H A= TR ki b,
AT s, AT RG5O (FT)
Al AR R DOM Bk, AMETES A AR TR B
O350k 1.4 F0 1,906 4 Fh i SR FT S ALAE 1.4 ~
1.9, ULRHH 15 DOM ¥ FEMEA TR, [FRSk A+
St M ARG 2 S A RTE I | BRI S T B AL
FEH(HIX)'5 DOM 7 AL FE i 52 IEAH 5™ A aff
FE X3 R 1 HIX AT 2.57 ~ 5.65, JE A AL A i 44
A, A B AR YR A 52 > K HH >V >

F4 TELHFFALEETIE DOM 45N LIEFHES K
Table 4 Characteristic parameters of three-dimensional fluorescence spectra of soil DOM of different land use types
- b R Fn(280)(A.U.) BIX FI HIX
i 2 887.71 £1013.89 ab 0.72+0.11 a 1.76 £0.10 a 5.65+257a
7K H 514443 +£3139.38b 0.75+0.07 a 1.75+0.06 a 4.65+1.94a
M 154433 £419.90 b 0.77+0.17 a 1.81£0.21a 257+1.86a
sl 3125.33 + 744.34 ab 0.74+0.10a 1.76 £0.08 a 418 £2.66 a
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Fig. 3 Fluorescence components and excitation/emission wavelength positions of soil DOM of different land use types analyzed by PARAFAC
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Fig. 4 Fluorescence intensities (A) and contribution rates (B) of soil DOM components of different land use types
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Fig. 5 Correlations among DOC, nitrogen, and ultraviolet and fluorescence spectrum parameters
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