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Dynamic Changes in Soil DOM Induced by Additions of Cunninghamia lanceolata Leaf Litter,

Fine Roots, and Biochar

JIANG Peiling'?, CHEN Jieni'?, MA Hongliang"?, SI Youtao'?, YIN Yunfeng'?"

(1 Institute of Geography, Fujian Normal University, Fuzhou 350007, China; 2 Fujian Provincial Key Laboratory for Plant
Eco-physiology, Fujian Normal University, Fuzhou 350007, China)

Abstract: In order to investigate the effects of different carbon sources addition on soil dissolved organic matter (DOM) content
and composition, a 360-day incubation experiment with UV-visible and fluorescence spectroscopy analysis was conducted. The
treatments included control (CK), soil + 1% biochar (SB), soil + 1% leaf litter (SL) and soil + 1% fine roots (SR). The results
showed that compared with CK, the SL and SR treatments significantly increased soil dissolved organic carbon (DOC) at 30, 90,
and 180 d, while the SB treatment significantly decreased soil DOC content at 360 d. The SL and SR treatments significantly
enhanced the aromaticity of soil DOM at 30, 180, and 360 d, whereas SB had no significant effect. The humification index (HIX)
of DOM in SL, SR, and SB treatments was significantly higher than that in CK. Notably, the SL treatment promoted soil DOM
humification more effectively than SR and SB. Fluorescence spectroscopy analysis identified three components of SOM: fulvic
acid-like(C1), tyrosine-like(C2), and tryptophan-like(C3). With incubation time, C1 decreased and C2 increased in all treatments,
while C3 remained relatively stable in SR and SL. Correlation analysis showed that, C1 was significantly positively correlated
with soil total nitrogen content and significantly negatively correlated with C : N, C2 was significantly negatively correlated with
soil NH;-N content, C3 was significantly positively correlated with soil NO;-N content and significantly negatively correlated
with both the humification index (HIX) and total carbon content. In conclusion, the addition of leaf litter and fine roots
significantly enhanced the aromaticity and humification of soil DOM compared to biochar addition, and promoted the

accumulation of microbially-derived components in soil DOM. This study provided a scientific basis for further understanding the
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dynamic changes of DOM in subtropical forest soils.

Key words: Carbon source addition; Dissolved organic matter; Spectral characteristics; Fluorescent component; Time dynamics
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Table 1 Basic properties of exogenous carbon
#ME DOC(gkg)  TC(g/kg) TN(g/kg) pH
AYITR 0.68£0.00  717.3248.40 22.88+0.74 10.24+0.01
MR 28.67+1.85 474.21+£529 17.57+0.23 -
JHIEM 49.68+0.51 444.21+24.74 12.98+0.59 -

+3E+1% AP (SB); H3E+1% 4IMR(SR); i
+1% P& (SL); B NAEER 16 S /3 HIFREL 140 g
(FHSFT LB 100 g)id 2 mm 0 1437 fef £ FIAH N
WIS AR AR | PR P SR B, IR G5)
J5 EF 500 mL AEAIEFR T, fERE N 25 CIYE
R FAE TR, W PR E e kb e B oK, (il
THOKMRIFTE 60% Fe K H K E . 435 TH 5%
J& 30, 90, 180 F1360 d #EATMEIRPEEUR:, AU U
4 AR, DIEAHDCHR bR
14 MWEIERREFZE

1358 pH R AL 5E (Mettler FE28, ),
KAEFFEE N 2.5 1; TC. TN S8R HICR YL
(Elementar Vario EL III, fEEHIE; HIEMER
(NO3-N)FlI#E 5 A (NHy-N) & 5 1 2 mol/L Y KCl 3=
P&, SRAESR 3150 HTX (Skalar San++, fif %) 5E .

+1E DOM 242 ¥ 15 gt 2 mm G EE 35
BT 50 mL B0, A 30 mL B4k, 725 C.
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W B &% 561 A0 T8 FL(S300-345) Y HEAE o
1.5 HELIE

KHI SPSS 26.0 FA4XF 4 A-Ab BRI REPE
i . DOC & it KOG 48 b k47 58 R Jr 22 40 i
(ANOVA), Ff-HI /) i % 22 5 (LSD) i T 2 HE 1L
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B AL U, HERR S, R B Rk 22
SIMTESUE AT R AR A 250 . R Origin 2021
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FHEFE(P<0.05), 360 d B} SR 4bFH 43 NOs-N & &
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i W E LT SR Ml SL ARBE(P<0.05).
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Table 2 Soil properties under different treatments

ity B FRI A (d) CK SB SR SL
pH 30 4.1520.05Ac 4.65:0.03Aa 43220.04Ab 4.72+0.06Aa
90 4.07£0.02Bd 4.58+0.03Bb 4.15:0.08Bc 4.67£0.04Aa
180 4.07£0.03Bc 4.52+0.02Ca 4.070.01Ce 4.4120.03Bb
360 3.9940.01Cc 4.50+0.05Ca 3.9740.05Dc 4.14=0.03Cb
TC 30 22.70+1.26Ac 28.74+0.46Aa 27.54+0.53Aab 26.64+1.15Ab
(e/ke) 90 21.9240.34ABc 28.99:40.70Aa 25.89+0.26Bb 25.7040.54ABb
180 20.77+0.63Bd 26.71+0.65Ba 25.460.40Bb 24.1540.49Cc
360 20.67+0.55Bc 29.46+0.81Aa 25.20+1.05Bb 25.38+0.73Bb
™™ 30 1.44+0.28Ab 1.60+0.08Aab 1.67+0.08Aab 1.85+£0.08Ba
(g/ke) 90 1.390.09Ab 1.7020.12Aa 1.69+0.06Aa 1.8420.12Ba
180 1.060.13Bc 1.42+0.12Bb 1.75£0.09Aa 1.62£0.21Cab
360 1.29+0.04ABc 1.65£0.10Ab 1.75£0.11Ab 2.07£0.01Aa
C:N 30 16.12+2.62Bab 18.081.37Aa 16.49+1.01Aab 14.4040.97Ab
90 15.780.82Bab 17.12+1.42Aa 15.3240.46ABb 14.002067Ab
180 19.78+2.67Aa 18.93+1.73Aa 14.6120.87Bb 14.13£0.36Ab
360 16.090.6Bb 17.95:1.22Aa 14.49:0.87B¢ 12.24=0.30Bd
NH;-N 30 8.7940.88Aa 7.49+0.46Ab 5.54+0.42A¢ 4.57£0.52Ad
(mg/ke) 90 2.10£0.17Ba 2.17+0.24Ba 2.0240.08Ca 2.09+0.07Ba
180 2.1120.10Bb 2.28+0.24Bb 2.71£0.27Ba 2.59+0.11Ba
360 2.20+0.47Ba 2.1120.42Ba 2.3240.40BCa 2.50+0.62Ba
NO,N 30 22.5042.72Cab 20.45+2.89Db 24.66+3.23Da 24.11£1.51Dab
(mg/kg) 90 45.94+0.81Ba 34.09+1.67Cb 45.48+6.95Ca 34.53+0.61Cb
180 51.93+6.44Bb 43.02+2.49Bc 63.82+1.41Ba 40.58+0.25Bc
360 82.18+3.34Ab 64.16£1.66Ad 91.5042.41Aa 68.30+2.79A¢

T RPN + ARifE2E(n=4); RIS RS 7 BRI 7R [ — Bl A B [ 5 57 6] 18] F 22 53 1235 (P<0.05) 5 [l 47 #dfi /1N

5 R ) 7% ) B e S [ B AL B 1] 22 5 B35 (P<0.05).

175¢
Aa Aa E130d
C190d
15.0F C1180d
1360 d
1250 Ab Ab
%z K ‘I‘ BaB Ba BC Ba
a
£ 100} Ba B J}_}% alLC
g Cooprty [ (B WL o
< ogst
S Cb
@]
50F
25
0.0
CK SB SR SL
yisi]

(P81 K S BN [ 8 [ — Bk YR A B [ 355 = st ] F 22 5 Bl 3
(P<0.05), /INTG =N [7) 38 7% A 7] A [0 S [+ i Yt A 1 ) 22 59 Gl =5
(P<0.05), FEH)

1 FE4ELIEDOCEE

Fig. 1 Soil DOC contents under different treatments
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21 3R R B IE FRET ] 32.03% FE A 9.96%, C2
A HIXT BN 10.16% $TF 2 34.28%.SB 4bF C2
XTSRRI, M 19.94% F+E 73.31%;
I C1 Fll C3 2143 AHRT 55 i Bl % SR f ] I M FEAIR . SL
AR C2 H Ay 5 F5(47.16%~53.27%) , C3 440 1E 180
d BT 24.41%, 1E 360 d B0 TR E., SR
AhHE C1 Ao AT EAE 360 d BFZE 21.33%, C2 41
O FEN T R FRA TN 9.07% THE 43.28%, C3
H I RFFAHXTFRAE (34.58%~37.61%)
24 AREBKERMTLE DOM SEFHKS T

EEAMERAEXKR

Pearson AT R (& 4), 13 DOC & &
5 NH-N &t HIX (H58 4 58 3% FAHX(P<0.01), 5
NO;-N & SUVA,s, {H 2 1 3 F1 A& (P<0.05); SUVA,s,
(B 5 NO;-N F 2 i 3 1IE M1 6(P<0.05), 5 NHy-N
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Fig. 2 Spectral characteristics of soil DOM under different treatments
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Fig. 3 Fluorescence components (A) and relative contents (B) of soil DOM based on EEM-PARAFAC
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Fig. 4 Pearson correlations between soil properties with contents and fluorescence characteristics of DOM and its components
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