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1.1 HRXBAEHEMRE

T U5 AR 1L 3t Ak 7 5 R D T R R T R, IR
2 780~3 970 m, HAEMM BN 530~560 mm. FREA HL (I
A2 780~2 980 m)AEF-I IR A 0.3 °C, IR AR TS 100
m, SRFEREAL 0. 53 °C . BFFE X A9 A % UL B R (Kobre-
sia) i, ZHRFFEHRE, B ISRy BT 1,

2017 4F 8 H AE ik A 1L mg AL AR S T (2 800,
3 000, 3 300, 3 600 F1 3 900 m)KHFE)Z +IE(0~20 cnm) Ff
i o TERRANE I = BE T, WSS R I 5 AN A (I A3 o)
HEAR—FONHIRM—N 2. THERFEEELRE, £
BREAR . ATREG T, OHE. o 2 mm 6 JH T 38 30 AL 1 B
A R
1.2 TEBEHERMNESRBEFNRHRER

1 pHL AL FHEE 0 R T B ALE . R IR A

Bk, S ENE ., Lk DOM B2 S %S0k 6], Bk
FERE4 e FEOLES. A 40 mL Haik, BART. &
HEE FHEZESA AL 25 C. 180 r » min ' F IR £
18 h, G WAE 8 000 r + min ' F B> 20 min, B b i) it
0.45 pm PEIELFAEUE BT, B W ED ) DOM K. >R A L
e A3 B AL (Multi N/C 21008, £ [ B3 Wl 8 DOM (1 S
Bl (TOC) BIVA] 3545 3] 4 38 o 3 i v A LB (DOO) & .

1.3 =Z#HRANKIERE

i A 4 K B DOM R 3 # TOC ¥ B % 2% 8 77 & 10
mg -« L', SR = 455606 & i1 (F-7000, Hitachi, H 4<)
FE DOM B f 1 = 456 6% . & (Ex) Rk 4t (Em) 3 &K
3 [ 43 51k 200~450 F1 280~550 nm, [ A1k 4% 55 By 5
nm, FAREE R 2 400 nm - min~' . FrRZEOEIE E N H Mat-
Lab 1) Removescatter T. 248 L8055 . 0§ DOMFluor
TR VAT 2000 238 5] DOM 94 HLZL 20, H Ak
U (¥ %5 78 225 SR [9-10].
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(BIXD 475 DOM 1 5 5 R PE BT &8 e Ak . P, HIX T4
DOM (1) &5 58 {72 & . BIX AT R AE i 2 9 IR PR 5 48R A
MUY L 4, FI370 JU AT 48 78 DOM o 58 R 1) Sk U . 45 H
R IrkZ 2% 30k10],

1.4 Zitsn

SR FH BLIR 25 22 43 M K 56 R R IR 4R T A a0 T Ak v R
DOM #5001 1k 1 | 35 25 % 1 (SPSS v22, IBM, £ ED.,
N7 FH =2 B A3 3 BT VR A B0 AN [V 4R 1)+ 4 DOM. v 4% 4 43 11 22
SePE(XLSTAT v2014, Addinsoft, ),

2 R STHE

2.1 TEEAREBEHER

WAL R+ pH (R E S 7. 67~8. 28, Pk
7.99, HER MM FGRRE (R D, BRI R, 15 pH B
HREAG, XS5 ET A S S W AR LS A — K,
BN 0.04~0.12 pS+ em™', M HAGE K +HE . K& G
R (3 600 # 3 900 m) L HH B EHF M A EE (p<
0.05), HHEAPLE N 6. 15%6~13.75% ., FHH8 9.59% ,
P, BHEPAENURARS S, XTRER Y RER
AR 4K 31X AE W) 4 i AN A BL T T AL R R . Hoh
DOC &4 0.21~0.26 mg » g ', FHEH T+ DOC &
WELREERMEG D,

®1 TEEARBAER

Table 1 Basic properties of soil
4K/ m pH AR/ (pS s em™ D) HHLTE/ % T EPEA LB/ (mg + g7 1)
2 800 8.25+0.03" a 0.1040.01 a 6.32+0.24 d 0.2140.01 a
3 000 8.1040.01 b 0.08£0.01 a 8.05+0.12 ¢ 0.21£0.01 a
3 300 8.0840.16 be 0.0940. 04 ab 9.38+0.57 b 0.2240.01 a
3 600 7.91£0.13 ¢ 0.0640.01 b 11.02+0. 48 a 0.2340.01 a
3900 7.7240.08 d 0.044-0.01 b 11.95+1.64 a 0.2440.01 a

TE e AR B S B B i i 22 0+ BCMELIS B9 AR TR 5 B 3R AN T ¥ 4 3 2 b /K PR L B 9l 48 RO 2 PR 22 5 (<20, 05)

Note: * Values are given as mean=standard error; Different letters represent significant differences along the altitudinal gradient.
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Table 2 Fluorescence indices of dissolved organic matter
[IE7 JE FEAL A %L FOLIR R CRYE e
/m HIX Fls70 BIX

2 800 0.9054+0.004 a 1.40140.038 ¢ 0.555+0.038 ¢
3 000 0.90440.004 a 1.470£0.028 b 0.588+0.030 b
3 300 0.904740.014 a 1.54040.064 a 0.62140.038 ab
3 600 0.90840.006 a 1.53340.057 a 0.62740.049 a

3 900 0.906+0.003 a 1.55840.043 a 0.650+0.023 a

T« S50 B AP S Ml A v D 22 R m . B S B9 A ] 7 B s A
)5 8 R £ HOK PR PRI DO A A R EEZ R (p
<<0.05),

Note: * Values are given as mean— standard error; Different letters

represent significant differences along the altitudinal gradient.
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Fig. 2 Fluorescence intensity and relative percent of each composition in dissolved organic matter
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Fig. 3 Principal component analysis for compositions of dissolved organic matter
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Fluorescence Spectral Characteristics of Dissolved Organic Matter in
Meadow Soils in Qinghai under Different Altitudes
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Abstract Dissolved Organic Matter (DOM) is a component that is sensitive to climate change in soil and plays an important role
in environmental chemical behaviors such as transportation and transformation of heavy metals and carbon release. Meanwhile,
the Qinghai-Tibet Plateau is one of the most sensitive region to climate change all over the world. However, few researches are
focusing on the application of fluorescence spectroscopy to ascertain the impact of climate change on soil DOM and to reveal the
response of environmental chemical behaviors of DOM to climate change. In this study, fluorescence spectral characteristics of
DOM in meadow soils in Daban Mountain, Qinghai, under different altitudes (2 800, 3 000, 3 300, 3 600 and 3 900 m) was de-
termined by using three-dimensional fluorescence spectroscopy and parallel factor analysis to reveal the response of the sources,
compositions and properties of DOM to climatic conditions at different altitudes. The results showed that altitude had an impor-
tant influence on the physical and chemical properties of the soil. With the increase of altitude, the soil pH decreased significant-

ly, while the average organic matter increased from 6. 32% to 13. 75%. However, there was no significant change in the content
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of dissolved organic carbon at different altitudes. Additionally, altitude also had an impact on the origin and nature of DOM. The
BIX index of DOM increased with the rise of altitude, indicating a more contribution to DOM in high-altitude soils by microbial
sources, which may be due to a lower decomposition of plant residues and the mineralization of organic matter induced by low
temperature at high altitudes. The FI index (1. 332~1.621) was found to be lower than the eigenvalue indicating an autogenous
source (FI=1.9) and the one indicating a terrestrial source (FI=1. 4), showing that the DOM not only derived from the autoge-
nous microbial activity, but also terrestrial input, such as plant residue and root exudates. However, the HIX index had no sig-
nificant difference in soil DOM at different altitudes, indicating that elevation of altitude did not significantly change the degree of
DOM humification. The results of parallel factor analysis showed that there were six organic components (C1—C6) in the DOM
of meadow soil in Qinghai : which are two humic acid components (C2 and C4), two fulvic acid components (C1 and C3), and
one water-soluble microbial by-product (5) and one protein-like component (6). Among them, fulvic acid-like and protein-like
were the components with the highest proportion (54. 69 % ~59. 78 %) and the lowest proportion (5.42% ~8.47%) of DOM,
respectively, while humic acids accounted for an average of 25.08% of DOM. The principal component analysis of the organic
components in DOM at different altitudes showed that the samples of DOM at different altitudes were basically dispersed, indica-
ting that the composition of DOM was responsive to altitude. The fulvic acid-like component (C3), the humic acid-like compo-
nent (C4) and the protein-like component (C6) contributed the most to the differences in DOM compositions. With the increas-
ing altitude, the relative proportions of C3 and C6 increased significantly, while the C4 decreased significantly. This indicated
that the climate conditions at high altitude enhanced the production of fluvic acid and protein, but limited the production of humic
acids. It could be concluded that the source, nature and composition of DOM in meadow soils of Qinghai have significant differ-
ences under different altitude conditions. And the results may provide theoretical basis for the assessment of soil carbon pool in
Qinghai-Tibet Plateau and for the prediction of the transportation and transformation of heavy metals and carbon cycle under

global climate change.

Keywords Three-dimensional fluorescence spectroscopy; Parallel factor analysis (PARAFAC) ; Climate change; Qinghai-Tibet

Plateau; Soil organic matter
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