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Effects of dissolved organic matter from Cunninghamia lanceolata and Castanopsis
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Abstract; The leaching of dissolved organic matter (DOM) from leaf litter, and the subsequent supply of an available
carbon pool for microbial growth, can be important factors regulating forest C mineralization. Field studies have shown that
with increasing DOM, soil respiration rates increase observably. Numerous studies have assessed the difference of dissolved
organic C (DOC) and the C chemistry of solubility during leaching of DOM from different litters. The chemical structure of
DOM and the complexity of its molecules were found to correlate with C mineralization. Our objectives were to investigate
how differences in chemistry of DOM from Cunninghamia lanceolata and Castanopsis carlesii leaf litter affected soil CO,
fluxes in laboratory incubations. Mineral soils from a depth of 0—10 ¢m from a 39-year-old C. carlesii plantation forest in
Sanming, Fujian, China were incubated for 2 months after adding the same concentrations and amounts of DOM from C.

lanceolata and C. carlesii leaf litter. CO, production was continuously measured during 59 days of laboratory incubation, and
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soil CO,evolution patterns were determined by fitting the double exponential model (*=0.99). Results showed that: (1) C
chemistry varied significantly between DOM from C. lanceolata and C. carlesii leaf litter (P < 0.05). UV and fluorescence
spectra of DOM from C. lanceolata leaf litter were lower than those of C. carlesii leaf litter, which suggested that DOM from
C. lanceolata leaf litter has a lower content of aromatic C. (2) Following additions of DOM from C. lanceolata and C.
carlesti leaf litter to soils, rates of C mineralization increased by 198% and 168% , respectively, decreased to 61.8% and
44.1% , respectively, by day 3 and then decreased progressively. This indicated that an increase in soil C mineralization
induced by the addition of external DOM to soil was short-term. (3) There was no significant difference in the cumulative
mineralized C between the addition of DOM from C. lanceolata and C. carlesii leaf litter. Further research should be done to

investigate the reasons for this lack of a significance difference.

Key Words: Castanopsis carlesit; Cunninghamia lanceolata; dissolved organic matter; leaf litter; organic

carbon mineralization
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1.1 LA

TG0 (57 4 A = T A FORS [ AR X (26° 11N, 117°28 ), Ji T AT L X X35 Py S A0 4
5 Tl R ) AR A 2390 A2 K ( Cunninghamia lanceolata) FIKAE ( Castanopsis carlesii) o AR XS M5 E F 7
Pty 2 RV U0 b BRI 1) — B T AR 20T 20.1°C, AR R K i 1670 mm, FEK 24 F 3—8 Ay, KiEA
TTARRYHT B A ARAR A AR, 20 THAD 70 SRARE TS B AR obe 27 GEARRI AR T , T UK TR, 34 4 39
AF PRI BE D 2042 B hm? IS 16.6 om , F-EIR R 14.2 mo FEHBIREIR 305 m By 15°, MR HIBEE
BB (llex pubescens) UM ( Vaccinium bracteatum ) JEM 1N ( Symplocos anomala) AEIEARZZETF( Litsea
subcoriacea) 1132 (Alpinia japonica) %5 3, BA LATEH ( Dicranopteris dichotoma) "

http ; //www.ecologica.cn



24 11 JIHEH AR AR HORER I 7 DOM X L S (L (14 52 3

F1 REMEETIE(0—10cm) MR ( FHELARERE)
Table 1 Surface soil (0—10 cm ) properties of study sites( mean+ SD)

R A PR/ (o/kg)  2AV/ (gke) N - KA Soil texture( %)

Study site Organic carbon Total N b P Sand B Silt HikE Clay
PSP NI

Castanopsis 24.88+0.71 1.7+£0.08 14.6+0.32 3.95+0.04 44.18+2.79 28.29+2.26 27.53+0.81

carlesii plantation

1.2 FRiRE

2013 4 9 A i AIAE 39 A BoKRE N AR Y B rf R BEDLA 1 3 B 20 m x 20 m BYARUEREHY , 765
ASPRIERE L P FHFE S TUBEI S A SRAF AN, RBRERZ ANAE )2 R FH AR )2 1+ 48 (0—10em) |, 4 7] 5L 55
=, R WA ERIR AR AR R IRA AR 2 mm G A, —3B TR e B R (£ 1), 53
—BBAMFAELE 4 CH, T TIRZEREFHIRE . T 2013 4E 9 A, 70 K68 A TAKFIAE T A2 AR TR M
b R S RAT TR R AR IR R AR L BEHLIE 10 4 25 em x 25 em /MEETDT  UEE R RO AZ K
P 7 FUOK AR JR 5 2l [ SE s = BT R A
1.3 kit

BFRIL 20 g HET AR ARFKRAE T IS, A 200 mL £ 85 T/KI2H 24 h )5, FWEWUH 0.45 wm LIS 4T 4k
ST IR AR I U8 UEE 4°C AR AE T FLRRARPE T (R 2)

AT 50 g T 4/ 33 500 mL B9 FORCH 8 T3S K BRI K & 409% , J5C7E 25 °C B TE TR
BRI F UG FR 15 K, SRR ARROKEE & DOM 3R 25 B F/K R BEZE 1000 mg/L( 4 IR #2445
FH DOC YR EESATIHR) , /0 BIHLS mL A4 5 25 8 F/KAE Xt BRI B 15 3900, P 258 ok 085 4y
IKEIBFNR AR K &= 60% , T 0F] 12 ANEA, Ah, ) FURN A S A 10 mL 0.5 mol/L NaOH [1)/)Mifi,
TR SR R LR 1 CO, , BlJEHE T PO £, 40 AR S 15 Sho12h (1 K.2.3.6.9 .14,
19.24 29 36,43 50 57 KHUH BEA NaOH B/, B E 2h, UARIESS S9N A8 S50 2, SRS A BT 1Y A
NaOH /NI 85 EUIR R B35 . 0.5 mol/L i HCI i /& BUH BT NaOH B9/, T3 H 3 m e ki
R R fb i,

1.4 SHimik

PRAIEHRAEAS R 5 DOC, FHEA AR T (SHIMADZU TOC-VCPH/CPN Analyzer) Il & ; DON 80
B3 M1 ( Lachat Qyickchem automatedion analyzer) %€ ; +3% C N JCE & 8 K FH G K 70 M1 ( Elemental
Analyzer Vario ELITD) YU ; 8 7905 25 S 19 AT o | 20 SN2 Gl o AR i DOC ¥ B FH 25 85 1 K
B2 10 mg/L, pH {H M HCL 3724 2, A1 254 nm AL 285G B (UV2450 430606 EE T Shimadzu ) |, T8 5
P 3 B R S EIEE i H 37 -4600 2864866 BE 3RS, AL, 254 nm, slit 10 nm, A, 300—480 nm, slit 10 nm,
scan speed 4800 nm/min , Ji 5 5 b3l i H R SHOERE T Y, 435—480 nm 5§ D, 300—345 nm A 1AL
IR
1.5 b

P BAR G o HT B T SPSS 17.0 347, AHCIEIZRAE Origin 8.0 M N o8, RN E 7 208
(one-way ANOVA ) KB IR RS A FIK Ak U8 7% 1 DOM Ji5 - 3E i i b 22 18] 22 5 09 S8 & . R 20 B S T ok 8
DOM #4583y fb RELR A5 m , SR AN AR,

Cm(%)=ax[1 —exp(—Fk;t)] + (100-a) x [1 = exp( = kyt) ]
KA FRBEIREFI]; Cm RN AL ] o B BBV LA 5 SR SRR T 4 s a L (100-a) K,y A TFAE

a & TN Bk 5 S R B E 43 L5 (100-a ) ARFIEMESARBR 53 L 5 kR k5350112 5 53 fifk i P A
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KA V% R EEAS 2 B DOC A1 DON ¥ B35 I 2 /8 TAZ AR TE M1 (P < 0.05) (% 2) . Pifh DOM H){k
SR EAE W BE 2T (P < 0.01), BIKEETA 75 DOM 8 UV WU{E (SUVA,,, ) Fil HIX 2 5 25 TR A%
i) (HAZ AR 5 1 DOM 1) C/N I 2 5 TRBEPE (1 (P < 0.05) , REVEZAJHIE I DOM & 47 5 2 14K
S B RAa I KB VE T DOM & B L SRS TP,

R2 EAMAKEEZEMN DOM BIER ( FHEARERE)

Table 2 Initial DOM characterization of Cunninghamia lanceolata and Castanopsis carlesii leaf litter ( mean+ SD)

AR (E

, AR LR A PER LA . . AR bR
ik . . . . Special ultraviolet T
Species Dissolved organic Dissolved organic DOC/DON ible absorntion/ Humification index/

pecies carbon/ (g/kg) nitrogen/ ( g/kg) visible absorpho (HIX)
(uv)
2K Cunninghamia lanceolata 12.13+0.19a 0.06+0.001a 206.39+5.46a 0.99+0.03a 0.64+0.01a
Kk Castanopsis carlesii 13.39+0.37b 0.11+0.004b 121.96+7.68b 1.19+0.04b 1.21+0.02b

H—H P ARFEMFRR2ZER BEME(P < 0.05), Different letters within a column indicate significant differences (P < 0.05).

2.2 L ECR AR

BIMAZ AR FORAE IR 1 DOM J5 H 38R R A2 1 RN 450 8 % 5 T IR 198% Ml 168% ,3 K5 TR
3] 61.8% M 44.1% (Kl 1), ¥EFEET 3 K, TR LR 53T EE2E S (P <0.01) ,H3 RKFESAN
B RMBIMINEAG I B 55 5 R 3Ry (L R R U — AR R, B SR R R IS AR
&I DOM 5 KAETHTENT DOM [+ 38 (b HR %A g 25 (K 1) . HHERS LE R AE R P F DOM J5
551 RNGREIRKME,6 RKIG TRET 90% ,14 KI5 IEALFPRCRA, ULBH B BN DOM 5 51 3 m a1k
HARAk, 23 B DOM .5 23 ) Joe i) T R T A8 /N
2.3 R R s ARk

B2 AT LA B2 AR FORAE PR % 0 DOM J5 3t SRR b A B 257, M ¥ W E & TX
HE(P < 0.05) , Bifi %5 i [a] 4iE 4 2 53 M /N, 5 1 SR 4300l v 1 4 R 84.3% il 64.4% , 55 29 K43 il i 1 X At
40.9%F1 33.1% , F5FR 45 N T RE S 20.7%F1 17.3% , EREFR55 3 R, SN2 AR B DOM 9 + 3 e 1
O T AME DOM B 100 mg/kg, T IIKAR 7% H DOM 1Y 3 s™ fk i FLE 55 9 KA M 4b
U8 DOM i , RGN AR JAE T DOM HLAS Ik Rg I 7% i DOM %5 5 51 ke + 3 A WL 1k .

+3E CO, RF LA i 4T DAAR ST S i+ ERR AR fb #a 34%, ABIF 5 K AR INAZ A UR 75 1 DOM Aok
REJATENT DOM J5 ) - HERR ™ 1k B REAR 4 A0 FH WL IR R A5 OB A A T LA (R 3) . Hidb 23850 T 0.99,
k, B 152 0.001 ,a FOME 4> I 0.982% F1 0.848% , P A I 24 2 (A1 A TA 5 35 25 5

F3 TEBRTUHNERBHERSH
Table 3 Parameters of C mineralization double factor index model
A4t Different treatment Cm/ (%) a/ (%) 100-a/ (%) k, k, r?
V2N F A
Cunninghamia lanceolata leaf litter
Kbk

Castanopsis carlesii leaf litter

3.70 0.982 99.018 0.535 0.001 0.997

3.59 0.848 99.152 0.599 0.001 0.998
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Fig. 1 Changes in the rate of soil C mineralization after addition

of different dissolved organic matter ( mean + SD)
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343715} ) Incubation time/d
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R"E)

Fig. 2 Changes of cumulative mineralized C after addition of

different dissolved organic matter ( mean + SD)

3 it

3.1 AIMPETER DOM X 3R Ak 1 5

T PR A2 2R KA S5 RBE R R AR, 2 /M A L (B 55 A DL B4 o AR 2 )
IS B AR R A A TR Z A IS B 1 DOM 2 5 5 35 R S AR R 4 0 COo, 4R AR
R—art 12020 AR R B, A RUKEE I 75 DOM £ -3 | + 5epk B L AE4 2 Kol L
Xt HR 5 95% 1 83% ., 3% 5 Cleveland 25" (5T 45 52540, RDER N 7% M ik i) DOM 2] + 569 5, CO, BT
EUIRIIN, KA TATEY DOM VEA SR 4 K8 3790 5 i A 21 - 5 rh SO T G AR 4 A 35 1, A
T3 AR A 0ot - SR ) A3 i 12

WALHRLEG N DOM J555 1 RNIRENHR K, 6 KRG FRET 90%,14 K )G HEAL T FRUIRE, X 59875
-2 HE A5 2 i DOM JIF &5 40 5 (e 5 o AR BE A5 51220, ) 43 Ak 0 o 2 A A 2 A 1 20 AR D i e 3 o = g s
WAL R Bl S50 ik 400 T 10 314 K6 7 ARG - 8RR A7 1k . Hobbie 252" th ik S 3% (i A5 9y B bRk 1) 3% 1
(& Fi) F2 0 & Y DOM At - 3EE IR, {H 735 KA HESM i DOM X I8 IR 1) STk K, [H]
B, Ui B SR S AR A ALY B e X+ R AT AL A2 s RN, AR E, AL AR C 3
e (AR A3 BT ) RE S MR - A LR AL RS AERE IR 9 K, R B HES R b B
R S5 T AN IR DOM (0. 1g/kg) , VEFHASINA T DOM |, 00 T + 358 )5 LR A9 43 f 1l B, A
TR I, X RALAE RS R 50 | K, T3t fb s A He T s 2 B B - 30 (L 8 1 100% , X 7] BB K R
+ 3K 43 AR AR K B 40% L F) 60% , ek T HIEA HLERE L7
3.2 WICREREIE DOM X+ 3ok 1k 1 52 05

K TFHNEERAN DOM b2t Bt + 3R 1k (R, A IORFIE 45 R HEAR — 3, A Wieder 251 58 1 %
PRI IR0 AN ) A 7 4 TR ) DOML, Fi BB 2504 B 45 8 ) DOM. 8 N3 385 | K B Rk R 2 S 5t 4
i, Zhao %" HF 5230 DOM 42520 + 36 1L, B DOM & 43 4k 22 (1) 55 75 JE 0 o e I, - 33 i
f R BN, He 2502 BORIFSEIN R T3R5 K 15 DOM [4k2#4 2 2 VIG5 DOM sk AL &4
ERFEASC, M5B I, UV (H 2 8 #E fAHC, A0 45 R 15 20K EE 08 I% it DOM 1Y UV Mt f
(SUVA,, ) il HIX ¥ 5 25 & TAZARTEN (1, ZAZAKIATE T DOM &1 H 20/ 15 5 43 i (10 4 S50 i
RN L3 CO,RHERL Y (EAS NS5 e B 45 A A2 AR R B O 5 1 DOM s 38 1k 2R e 3 g %
T X R T 2 (R R 2 5, AT LIS IR TR R R DOM X+ 386k b 52 bR 75 DOM Ml 2= R
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AN, ATRER S R HEE SR 56, 1 C/N SRR R b B R 22— R R R Tk R £
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Ji AR A A A AS 2 52 X i BT S I T ELOK AR 95 i DOML i 5 A B8 22 19 7 R0 SR T 2 4 in 1 8
COBERL ™ 4N Bl - SRR LA 1] A4 LR B P BT v () B AR BR 22 a 1 5 A Bk 2R ) 40 il 2R k| FE TR
AP E T DOM 57 IKEE 75 1T DOM J5 ¥ BE 255 Leff 25 AT 57 2 W5 1R U 74 40 431 14 2
TR E DA A S S YRR S5 R B AL, B IR A AU AN A2 AR PR PE T DOM 5 i I KAk 0 9% - 9 £
A My it e o3 il 2 657.1 mg/kg F1638.3 me/kg, S A 2T, HL, XFRFDRIE DOM X 1 ks
s AL A ek — 2D ISR

4 #ig

ARSI A KA TR 75 R E245- 3119 DOC \DON ¥R 2 UV WIS (SUVA254) Al HIX ¥ 8 3 & TAZ AR %
M EAZ AT DOM (1 C/N 35 3 FORBEIR T4 1 V30 25 ik B 58 1t (9 AZ A RIUR A 08 7 1 DOML 31 8%
FEfh, AR b ) b T IR RS R AR A VA i DOM B3R i - HERk B ki 5 IR
TKRE V& T DOM [¥%A 3% 255 XA fFilt— 2 T
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