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Differences in Soil DOM Concentration and Spectral Characteristics of Castanopsis Carlesii

and Cunninghamia Lanceolata and Their Response to Short-term Warming

HUANG Xuan?, WANG Haizhen? 2, YANG Zhijie % 3, LIN Weisheng" 2 3, ZHONG Xianfang?®, GUO Jianfen? 2 3*

(1 Fujian Provincial Key Laboratory of Plant Ecophysiology, Fujian Normal University, Fuzhou 350117, China; 2 Sanming
Forest Ecosystem National Observation and Research Station of Fujian Province, Sanming, Fujian 365002, China; 3 Institute of
Geography, Fujian Normal University, Fuzhou 350117, China)

Abstract: In order to reveal soil dissolved organic matter (DOM) responses of different tree species to global warming, soil
warming of root-boxes were employed at the Forest Ecosystem National Observation and Research Station in Sanming, Fujian.
The representative plant seedlings of Castanopsis carlesii (CC) and Cunninghamia lanceolata (CL) in subtropical areas were
selected as the research objects, and no tree was set as the control (NT). Uv-vis spectrum and fluorescence spectrum analysis were
used to explore the effects of short-term warming on soil DOM concentrations and spectral characteristics. The results showed
that, 1) Soil DOC concentrations were significantly different under different tree species, which was significantly higher under CL
than that under CC and NT. Tree species had no significant effects on soil DOM fluorescence index (Flul), biological index (BI1X)
and humification index (HIX), but soil DOM aromaticity (SUVA2s4) and hydrophobicity (SUVA260) were higher under CC than

those of CL and NT. 2) Short-term warming had no significant effect on soil DOC concentration under different tree species, and
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did not significantly affect the SUVA2s4, SUVA260, molecular weight (SUVA2g0), BIX and HIX, but short-term warming
significantly increased Flul of soil DOM and the relative contribution of dissolved microbial by-product components. 3) RDA and
SEM analyses both showed that soil warming affected soil DOM concentration and spectral characteristics to varying degrees by
regulating root growth, soil nutrients and microbial biomass. In conclusion, short-term warming insignificantly affects soil DOM
concentrations and spectral characteristics under different tree species, but decreases the complexity of soil DOM structure and
increases the metabolism sources of microbial activity. This study provides basic data for understanding the concentration and

composition of forest soil DOM in subtropical region, and also provides certain reference for tree species selection under global

warming.

Key words: Soil warming; Dissolved organic matter; Trees species; Three-dimensional fluorescence spectrum.
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Table 1  Plant growth status and soil physicochemical properties in different root boxes

$ekr CT w T S T
cC CL NT ccC CL NT

B = (cm) 159.06 +£21.15b 252.50 +24.75 a nd 152,56 +£29.2b 264.02 +41.61a nd ns ** ns
A% (cm) 2.47 £056 b 458 +0.32a nd 2.77 £0.83 b 440 +04 a nd ns ** ns
5 i (cm) 131.06 £22.56 b 180.93 +26.56 a nd 116.08 +33.3b 194.82 +31.57 a nd ns ** ns
ﬁiiﬁé 21.73+55Ab  36.49+12.61a nd 9.32+1.3Bb 3992 +7.19a nd ns ** *
Root-TC (mg/g) 399.17 £26.04 a 369.31 +14.49 Bb nd 404.65 +19.83 411.87 £19.87 A nd * ns ns
Root-TN (mg/g) 3.21 +0.62 Bb 6.40 +1.49a nd 5.10 £0.55 Ab 6.74+11a nd * %% ns
Root-C : N 127.2 £19.46 Aa 61.42+16.35b nd 79.73 £5.46 B 62.32 +9.86 nd Fhokk ok
pH 7.41+0.24b 7.62+0.09 Aa 7.78 +0.06 a 7.43+0.17b 741+015Bb 7.82+0.05a ns ** ns

SWC(%) 19.03+2.31Aa 14.32+306b 15.06=+2.94ab 15.36+2.74B 14224196 12454077 * * ns
NO,-N(mg/kg)  5.45%2.36a 281+044b  656+112a  4.01+0.69b 293+035bh 7.33x1.74a ns ** ns
NH;-N(mg/kg) ~ 0.81+028a  058+0.1l1ab 04520.01b  086+0.32a  0.73%0.09ab 047x003b ns ** ns

DOC(mg/kg) 50.26 +3.61 b 5499 +266a 55.52+210a 51.09+261b 5485+157a 55.08+33la ns ** ns
MBC(mg/kg) 189.13 +49.09 Aa 110.91 +32.69Bb 85.60+0b 112.38 +12.49 Bb 182.68 +18.63 Aa 81.98 £7.31h ** **x *x
MBN(mg/kg) 18.55+454 Aa  4.61 +2.13Bc 1524 +274 Ab 515+154Bb 8.64+3.01 Aab 10.03+04Ba ** =* *=*
Soil-TC (mglg) 1259 +1.00b  14.26 +1.16 Aa 15.55+0.95Ba 12.91+0.93b  12.8=0.71Bb 16.42+0.95Aa ns ** ns
Soil-TN (mg/g) 1.29 +0.04 1.35 +0.05 1.36 +0.03 1.24 +0.04 b 1.34+0.12 a 136 +£0.01a ns ** ns
Soil-C : N 9.77+055b  10.53 +£0.56 Aab 11.39 +0.52a 1045+099b  958+049Bb 12.07*0.65a ns ** *
H: CC, K#ifi; CL, #2AK; NT, RFWALLRE; CT, XHAMOEMERE); W, #iR(+4 C)ZB; Root-TC, #AHk; Root-TN,

A4 Root-C : N, MARBA L ; SWC, +HEE /KR, DOC, EHANLE; MBC, S WA Yihi; MBN, MZEYA Y4 ; Soil-TC,

TRk Soil-TN, T2, Soil-C : N, TIERRAIL, nd, JCHWE; T, WAL, S, ®Fh; ns, P>0.05; *, P<0.05; **, P<0.01;

FPEARERIME £ P20 = 5); T KRG FREAIR R R [ — AR FE AR AN )R B2 A0 3 H] 25 57 | 3 (P<0.05), /NS FREAR R Fos [l —

TRLBE AN [RI AR AR R i ] 25 5 1. 3% (P<0.05) . Il

() Se HICWEW, HIRT 1; HRFHIETAR  INTREE . AR 1 DOM & Flul 48%(P<
P ARA -4 DOM 11 Sr fH(P<0.05), HHE Sk 0.05), HrvBimi R4 + 51 Flul ZOEHEHI KT
< 1. BLWDKEE . AR L DOM AEWIREE 2, RUINAH LHOKIRIS, L3 DOM #9 B E Yk IR
TEWI., W3R IREE T ARG L DOM p9Ady s oS, o, IRIEAIFFIXT DOM Ay Frl,
UL RDCREAREIL/ D, SR BE RN . SR 0 BRI HIX R 804 0 W 3550

R 2 TEIRFELIE DOM £, —HTIEIRT

Table 2 UV-vis and 2D fluorescence spectral indicators of soil DOM in different root boxes

k7 cT w T S TS
cc cL NT cc cL NT

SUVAss4 0.10 +0.02 0.09 +0.03 0.07£0.04  0.09+00la 009+002a 004+000b ns ** ns

SUVAs60 0.09 +0.02 0.08 +0.03 0.07+0.04  0.08+00la 008+0.02a 004+000b ns ** ns

SUV A0 0.08 +0.02 0.06 +0.02 0.05+004  007+00la 007+002a 003+£000b ns ** ns
Sk 1.06 +0.14 117 £0.16  1.08+051 A 1.08+027a 1.00+006a 057+005Bb * ns ns
Flul 235+004B 243+011B 2424000 245+006A 250+012A  245+004 * ns ns
Fri 0.76 +0.00 0.75 +0.05 0.73 +0.00 0.75 +0.02 0.75 +0.03 077+004 ns ns ns
BIX 0.78 £0.02 0.78 £0.06 0.75 +0.00 0.79 +0.03 0.77 +0.04 0814003 ns ns ns
HIX 0.62 +0.10 0.60 +0.14 0.61 +0.10 0.67 +0.08 0.61 +0.10 062+008 ns ns ns

T SUVAg, J5ELIEEG SUVAGe, BUKIEE; SUVAsgo, HIXIZTHAR/N; Sk, JGIlRHER; Flul, 9ai88; Fri, Bl 184G
BIX, AEWIEEG HIX, A%,
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Tk K (13.68% 1.4%) , AR FH AR A K 2 (11.08%
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F i T ARFIR AR (P<0.05). B XS KAk FIAZ AR AR
115 DOM 1Y 4 #2473 sk Z 0 i 52, (B3
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Fig. 1 Fluorescence component diagram of soil DOM under different treatments

24 TEDOCEEFDOM HILIFES T1EEY

R TR

PRI RS - S A A I A A KRR
Jff AR 5 - E DOC &t Fll DOM G bs . #¢
SEHL SRR SRR T IO 0T . S5 RFR M, KAKAR
A s — ARl (RDAL) FIES — brififih (RDA2) 73 3 it
T DOM #7525 1k 1) 87.5% 1 7.1%(K 2A)., #
FAYE . MBC. WX DOC %% & fl DOM Jtiffs
iE A2 Ak, 4 i B A8 dk B 43 00 35 B 28% . 22.8% I

12.4%. b MBC 5 DOC &, Frl $850 L i B 2%
TEAHX(P<0.05), M5 C4 HAMAHNTTHkA . Flul 48
BB Ak S S 3 1A G (P<0.01).

TEAZARMRAE T, RDAL FlI RDA2 43 5 it F¢ [H 25
AEALHY) 48.4% I 35.6%, Hib A HEE KR 4R
JEXT DOC 75 il DOM iR AR £k i fi J88 1 43 5]
b 25.4%. 12.6%(& 2B). i DOC F&AEfk. C4
43 HAXT BTRRR L K Sr 5 SWC 2 B IEM KR,
Flul 4845 515 B 5 2% IE A7 % (P<0.05).
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Fig. 2 Redundancy analysis of soil DOC concentrations and spectroscopy characteristics with environment factors in different root boxes
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Fig. 3 Structural equation model of warming effects on soil DOC concentration and spectral characteristics in different root boxes
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