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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" >3, ZHONG Xianfang®, GUO Jianfen" % *"

(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 (BIX)
and humification index (HIX), but soil DOM aromaticity (SUVA,s,) and hydrophobicity (SUVA,4) 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 SUVA,sq, SUVA,4, molecular weight (SUVA,gy), 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

Al A ML (Dissolved organic matter, DOM)
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(Dissolved organic carbon, DOC){E DOM T 41 i
Wy, K45 DOM 4 50% ~ 70%, # DOC % HT
FAE DOMP, H A XA BRI DOM 30 i i
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MBC. MBN &3 @& FAARFARFARAE, H
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TENGRG B PR TERGTR AL, AR A AR
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1 TRRMEOENE KRR T REAT IR
Table 1 Plant growth status and soil physicochemical properties in different root boxes
5t CT w T S TxS
CC CL NT cC CL NT
M i (cm) 159.06 £21.15b 252.50+24.75a nd 152.56 £29.2b  264.02+41.61a nd ns ** ns
4% (cm) 247+0.56b 458+0.32a nd 2.77+0.83b 440+04a nd ns ** ns
S I (cm) 131.06 £22.56 b 180.93 £26.56 a nd 116.08 +33.3b 194.82+31.57a nd ns ** ns
miif?% 21.73+55Ab 3649+ 12.6la nd 9.32+1.3Bb 39.92+7.19a nd ns ko *
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+0.62Bb  6.40+1.49a nd 5.10 £ 0.55 Ab 6.74+1.1a nd *okx o pg
Root-C : N 127.2+19.46 Aa 61.42+16.35b nd 79.73 £5.46 B 62.32+9.86 nd khoowE o kk
pH 7.41+0.24b 7.62+0.09 Aa  7.78+0.06a 7.43+£0.17b 741+£0.15Bb 7.82+0.05a ns ** ns
SWC(%) 19.03+2.31 Aa  1432+3.06b 1506+2.94ab 1536+2.74B 1422 +1.96 1245+0.77 * * ns
NO,-N(mg/kg) 545+236a 2.81+0.44b 6.56+1.12a 4.01+0.69b 2.93+0.35b 733+1.74a ns ** ns
NHZ-N(mg/kg) 0.81£0.28 a 0.58+0.11 ab 0.45+0.01b 0.86+0.32a 0.73 £0.09 ab 047+0.03b =ns ** ns
DOC(mg/kg) 50.26+3.61b 5499+2.66a 5552+2.10a 51.09+2.61b 5485+ 1.57a 5508+33la ns ** ns
MBC(mg/kg) 189.13+49.09 Aa110.91+32.69Bb 85.60+0b 112.38+12.49Bb182.68+18.63 Aa 81.98+7.31b ** *¥ %
MBN(mg/kg) 18.55+4.54Aa  4.61+2.13Bc 1524+274Ab 5.15+1.54Bb 8.64+3.01 Aab 10.03+0.4Ba ** *  **
Soil-TC (mg/g) 12.59+1.00b 14.26+1.16 Aa 15.55+0.95Ba 12.91+0.93b 128+ 0.71 Bb 16.42+095Aa 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+0.12a 1.36+0.0la ns ** ng
Soil-C : N 9.77+0.55b 10.53 £ 0.56 Aab 11.39+0.52a 1045+0.99b 9.58+049Bb 12.07+0.65a ns ** *

. CC, Kfif; CL, #A; NT, KRFWALEE; CT, XIBAFEGREEIERE); W, HEH4 C)ZPE; Root-TC, #ALHK; Root-TN,
MBS Root-C @ N, FRMKA L ; SWC, LS /KE; DOC, FIEEAHLEK; MBC, fUEYEYfik; MBN, AW AW RS Soil-TC,
F 34k, Soil-TN, HHE4%(; Soil-C : N, :8éRE k. nd, JCEHR; T, BELAR; S, WH; ns, P>0.05; *, P<0.05; **, P<0.01;
RPEHE N TVE + FRlEE® = 5); AT KE FRERRZRR [ — R 58 B R [R5 B A 3 ) 24 57 2 (P<0.05), /INE FBEARR RN A —
T AN TR RR A B i ] 22 57 1 25 (P<0.05). [l

#2 AEIRFELTIE DOM L5, ZHET L NIEIERR

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

e b CT W T S TxS
cC CL NT cc CL NT

SUVA,s4 0.10 = 0.02 0.09 +0.03 007+0.04  009+00la 009+002a 004+£000b ns ** ns
SUVAsg0 0.09 = 0.02 0.08 + 0.03 0.07+£0.04  008+00la 0.08+002a 0.04+0.00b ns ** ns
SUVAsg 0.08 = 0.02 0.06 + 0.02 0.05+£0.04  007+00la 0.07+002a  0.03+£0.00b ns ** ns
Sk 1.06 £0.14 1.17+£0.16  1.08+0.51 A 1.08+027a 1.00+006a 0.57+005Bb * ns ns
Flul 23540048 243+0.11B  242+000 245+006A 2.50+0.12A  2.45+0.04 * ns ons
Frl 0.76 + 0.00 0.75 +0.05 0.73 + 0.00 0.75 +0.02 0.75 +0.03 0774004 ns ns ns
BIX 0.78 + 0.02 0.78 + 0.06 0.75  0.00 0.79 + 0.03 0.77 + 0.04 0.81+0.03 ns ns ns
HIX 0.62 +0.10 0.60+0.14 0.61 +0.10 0.67 +0.08 0.61+0.10 0.62+0.08 ns ns ns

H: SUVAus,

FEAIEE SUVAL, BKIEEL; SUVA, X TR/ Sp, JGIERER; Flul, ZOCIERG Frl, B AL

BIX, ‘EWIRAEEG HIX, JEFHALIEE.

1) Sg (HIC W, HH¥KT 1; HREFRMT A
TR AR A 1-3% DOM 1Y Sg {H(P<0.05), HIEIEG Sg<
1o UEBHKAR . F2ACRAE )2 H1E DOM A=Wl AF1iE
B, T IR IR AP AR AR AR 11 DOM i A= Wit
FEOERDGREfRTE DN, 2 2R BE R . I 5 20 n

T KA A2 AKAS 3 DOM 1Y Flul $8%(P< 0.05),
LA R AR A 12 Flul 29689 T 2, £
BIARAE LGRS, 3 DOM WG4k i B 3%
BRI AN, RS RIS FIXT DOM Y Frl. BIX
FHIX 48509 J0 i 252
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PN G3 3(CI)MIWEPEAAE 280 nm &b, KK
WE{EAE 450 nm &b, 03 DOM FRYZEE Bk, 20t
2053 A(CHI KR WA AE 280 nm Ab, & S K 310 nm
ib, 3R T DOM Hh i it A YRl =, R
Vi A: i ik AR Y. IR LB, RS R R
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=R |
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YAy

R, B DOM 5 YE 4L 43 AT 2 1 T 2Rk
FFEEO T Y T ANA R E PR =Pk DOM %2
FELH I B TTRR 22 T2 BLR o W AL B T vt 5 o o
RIFRAE T, C3 A XAZARMAE 58 DOM %4l 51
TR R (13.68% + 1.4%) , RFPERRA K2 (11.08% +
2.39%), KAEMRFET/DN . SR, C4 dnTE
FZARHRAR 1€ DOM 11 AHXT TRk R (35.28% + 4.2%) 2.
Z T ARFARAA (P<0.05). IR X KAEFIAZ AR KR4S
13 DOM 1 4 oG 5y im0 i 5 g, (H%
T SRR T AR PP AR AE 18 DOM 1Y C4 4145 wiik
Z(P<0.05),

CcC CL NT
75F
Aoy
Cl
50F Cc2
a ab C3
b C4
25
A
ab a Bb
0 [ L 1 1 1 L 1
CT W CT W CT w
Ab3p

(Cl HFFEANREYR, C2AFEEN 1KY, C3 WREFHR, C4 MFEMEMEWRIFY); EPKEF AR FRRF—R
FA N R RLEE b PR ) 22 57 (235 (P<0.05), /NG SEREAN R 3 7 [R]— 1R AS [RI AR AF A (] 22 57 18 35 (P<0.05))

A1

REISLIE + 1 DOM 35 346 5 B

Fig. 1 Fluorescence component diagram of soil DOM under different treatments

24 1EDOCEEFDOM NIEHHEE TEEEWL

R TR

PRI AR A - A AL i R A KRR
MR a5 3 DOC &M DOM JGiffsn . %
JCH SRR STRRAEHATICAR 730 o BRI, KARAR
FE P — AR ERI(RDA RIS —ARifERI(RDA2)/3 3
BT DOM #5248 B ARG 87.5% A1 7.1%(1& 2A). R
FAYE . MBC. B EXT DOC & & 1 DOM Y E
i A2 Ak, 1) fif B A8 B 4 il 3k B 28% . 22.8% Al

12.4%, Hih MBC 5 DOC & . Frl #5508 W%
EAHX(P<0.05), TS5 C4 d43M%F5ilk# . Flul 5
AR b S 2 A DG (P<0.01)

TERAMRA T, RDAT F1 RDA2 43 51t g PR 25 £
EALEY) 48.4% F1 35.6%, Hirb 38K - R
JEXT DOC & Al DOM Y645 HE AR Ak A i J8 43 3]
H25.4%. 12.6%(& 2B). H: DOC & &4 k. C4
3R XS TTERAR LA K Sp 5 SWC 2B IEMCC R,
Flul #8405 70 B 5t 8 35 1EAH & (P<0.05).

http://soils.issas.ac.cn



Era il >
52 + 1 %57 %
< <
— C1(%) o/ cLcT (B) —
SWC: 25.4% P=0.016 i
Ty 12.6% P=0.048
. nopy
~_~ V“ —~
o < . d
S 3 - X
= ) Craass Vo @
! v AL g S
L) @ afr Y. =
S
N o N
< < €304 <
: : :
~ ~
Sk
(]
s 4 .
Root biomass: 28% P=0.076 cier [@/swC - NV MBN: 66.6% P=0.
o | MBC:22.8% P<0.001 o el - o Ty 9.8% P=0.008
— | Tree height: 12.4% P=0.184 — SUVAs: . SUVIA20 — Soil TN: 1.2% P=0
| | SUVAss0 |
-1.0 1.0 -1.0 1.0 -1.0

RDAI1 (87.5%)

RDAI (48.4%)

RDAI1 (78.2%)

(A: KEEHUAR: B: R2AMUHE; C: RMBIMRAE; CCCT: WIRCABGE) KAEMRAAALEE; CCW: HEECREEMRAALBE; CLCT: XA
WORDVAEZARRFEALEE; CLW: MEAZARRAAIE; NTCT: XHRCAEE)RFIMRAAALIE; NTW: SR RFRARF A, Ts: HHERE;
Root biomass: H4E#H; Tree height: #7; Basal diameter: #17%; Canopy: 7iE)

2 RFLIE DOC EE LUK DOM RiGFHFESREERFRITKR ST

Fig.2 Redundancy analysis of soil DOC concentrations and spectroscopy characteristics with environment factors in different root boxes

HRE ] 2C AT, AR BIRARAR 255— b ifESlI(RDAT)
I ZhRER (RDA2) S 5 i R A2 F A8 1Y 78.2%
F110.5% . MBN Fl -3 i & 5207 DOC 7 & il DOM
TCIEAE AR LAY BN K (P<0.01), T3 DOC &4
4k 5 MBN 2 I 3 7AH DG OC R (P<0.01) . 1233 Flul
F& AR AL 5 HE IR R R B E M X R
(P<0.01),

25 HEXNAERHFELE DOC =5 DOM

FEIEAFAE R M A 45 4 5 TR AR B

L 3 TR, 2540 5 AR 43 il e e 17 SR X oK
it AR AR S 15 DOM JGIEFRIE B 221
46.55%, 58.47% 1 69.48%. M 3A a1, g%}
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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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