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The biodegradation of dissolved organic carbon and nitrogen in brown earth with

different fertility levels
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Abstract; Although dissolved organic carbon(DOC) and nitrogen( DON) in soil have little proportion in the total carbon
and nitrogen, they are the most important and active parts of soil organic matter ( SOC). They could accelerate the
weathering of minerals, supply the energy to the growth of microorganism and its decomposition, but also affect the validity
and fluidity of nutrient substance in ecosystem. Compared with SOC, DOC and DON were more sensitive to reflect the
chemical characteristics of soil, especially for indicating the quality and fertility level of soil. In order to study the
characteristics of biodegradation of DOC and DON, the contents of DOC and DON in different fertility levels of Brown earth
were determined. The results showed that the highest contents of DOC and DON in Brown earth were found in the native
soil, the next was in the treatment of higher fertility and the lowest was in the treatment of lower fertility. The relations
among DOC, DON, SOC, SON and soil microbial biomass carbon and nitrogen were remarkably positive correlation. The
results also showed that DOC and DON were closely relevant with soil fertility, and could be regarded as the important
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indices of soil fertility. The decomposition rates of DOC and DON were faster at the initial stage of incubation and
subsequently slower gradually. The decomposition data fitted a double exponential first-order decay model, which suggests
that the DOC was comprised of tow fractions; a rapidly decomposable fraction with a turnover time of 1 day and a slowly
decomposable fraction with a turnover time of about 400 days. And the DON was also comprised of two fractions; a rapidly
decomposable fraction with a turnover time of about 2 days, and a slowly decomposable fraction with a turnover time of about

99 — 105 days. After the incubation of 42 days, the ratios of carbon to nitrogen in dissolved organic matter were enhanced.
Key Words: soil fertility; DOC; DON; biodegradation

BEE RIREAE I EIRRZ BN X, DIRB B AR B AN ER, BEEEHLE(DOM,
dissolved organic matter) iX —#f &2 20 42 70 FERBEH B, TEEIE 5@ S 0. 45um JEIE HBEVAE T K.
BREIE B AR KN SN AN THES G, BREEVERMIBAKEESRET - KEE
BT BRI = A 7 . TR E P BB R RAR SR, BREEIES RN &5 A2t
TR EFE R N5 1, 25 LB KPRRETEMA NG R R EAFER, N m/E & NiE%
i RPN ENESEREDY . RN EERT R, REESERAEY M RIREPHEERER
B, Bl XNEBEAVRNRCEY KB ER[EEMEYE AR IS FRAE KIS ES
2R,

EWANE B XTI REEE VIR R D TR TS B R 2R P ERMESRE T g
KEHAERRG T TEREHRENE LD, ol T BEFEEE KR ASENZA, X T AkE T ES
PURRED R EFMERE RENERANLRE L . A XEENIMIRRERM L, 5735 T AR
JE 71K AR A DUk R S BB IB I, 207 T A DUk . B YR it , A T L IBIB R
HARVE R EYRER TR, T BEAER HIBARRGEHR. AEF P HIERRA BEEZNEID ML
B,

1 #R5HZE
1.1 {138

PR 145 2002 4R B TR PR R AR &5 e AR U B A B B AR MR, iR (N
41°49' E:123°34") + 88 K B 78 8 T M5 i _E B3R E ( BRI IERYE 1, acid udic luvisols) , #4K 75m,
SEEMRBILRFRGENSBEX, LFZEL TR, EEZRBEW, AR 7.2 C, >10 CHIR 3350 C, Ffk#
K& 730 mm,85% £ T 4 ~9 Ay, ARBFFTRA 3 FAE S A8 : (1) FRAEAH (low feriility) : 4 Kt F{E
17 FERE, + A DRI 2RS35 8.30 g kg ' A1 1.00 g kg ™' 5 (2) WAEALH (high fertility ) : Sy 4F 1t FA BT £ 5%
3644 42000 kg hm ~* (& N135kg hm >, 4 P,05 67.5 kgP hm ) jti FEAEBHR 135 kg hm ™2, JEBIBE(P,05)67. 5
kg hm 7, H A PLBRA-ERTH 0 11.21 g kg ™' F1 1.38 g kg™'; (3) At (native) : A= K FEAR LIS AR A
E AR AT, R R TEE N E, HIEANR N 16.74 g kg™, 2R N 1.27 gkg ™'
1.2 H3AHIE KW E ik

A YR 2ERATE 390 E (Elementar Vario ELIIT, Germany) ; 1B Y 25k ARSI ER,
0.5 mol L™'K,S0,i&#% ,High TOCT +N (Elementar II, Germany ) il 12 ; ¥ @M A VLR KRR K FH0.01 mol L'
CaCL SN BARN, W L 1 5:1 5Tt HIR A, IR Z% 30 min,4500r min ™' .0 10 min, &R
0.45 pm YRR ; VSR A DB 2R R A High TOCT + N W5 ; TTHLE SRR 3I4H 00 E ; B fd A bl
RABFRELASTHIANEME.

VEARER ML R YR A I E

(1) HEFRAES Bt 2 mm FFEXCT 34 600 g, (RIFHEMROLIESE 10d, BOEAEY, &4,
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(2) SMERE IR G R 10 g 13, % 1:5 DIRILRAR, B0 R Y, 28 CARAT 5 24h, HARIHR
B FE 30min, ¥58 LIHW 2 ml FEORERTPR

(3) MR IBWAATIHTR , WEE BB VU R YRR IR SRR RT3 ) 80g 138, Hk L 1b
5:1, 7 0.01 mol L™" CaCl, $25 + S fy VR M HUR , ik F B A3 UB . &M IMASMEBUEY) 2 ml J5
PEATHESR . 28 CARM TSR 424,56 1,3.7,14.28 .42 REURE, BURE /G AT 0. 45 pm JRIR, 58 %A High
TOC T ARSI AT (AA-3) WA AR RN TR, BULIIEREEFRNBARNER, UKo
R KR, EHH K. FBE10 g 1R, AT EBMNEREAIR. AN TE, 2fXBYRET 3K
HE,

1.3 ZdEar
¥4 i F EXCEL 2000,SPSS11.5 1 Sigma plot8. 0 3k 4#AT4 457 o
2 ER59H

2.1 AEREARERAEEEVR BAMEDER BASE5H

—RIBRT , R IEEEEE VRS BB, REARAS KT 200 mg kg™, TiAMESREPHREEE
VLS 2NN . BREAVEZFR T EP SRR EERS, 7 & AR BEAE2EN 90%
VAo Bhogal X R EHNEMH T IBEFAEAVNASENAREZR, DIBEBHEAVA S HETBEERESERN
HBIFE 16.7% ~89.3% 8], P31 K 42.3% ,— e L by A P AN S BEE ST mg kg™, WF1 T
UIE H RN R A YU S B R 141.86 mg kg™, KRR AEALHE 135.54 mg kg ™' (RIEAE S &
B 110.09 mg kg ™', UAFHRZTHRE0 B SR MRHL BV R MA PLBE B THHE 138, MZE B E L b i e AL
Y ETIRIEAH, MAEYRmREEFRI N BIE > W > RIS, & IR AL 32 5 15k Y8 B Ak H
MZEAK, TARIEA B AT S T R A AR AL B

TEBHEA R RS2 2SR MENER BRI (K 2) XY, L EBEBEERS
2hk RE IR EXRE T8 0.766 (sig. =0.000) F10.846(sig. =0.000) , HFERKBEMIEM XX RZ; -
BEAEANAES 2. 2R BRI R 574 0. 552 (sig. =0.003) 1 0.793 (sig. =0.000) , HHEHK
BEMMERXRER, BTN, BEEEIR RS TE2KR. 2R LS ER RS E I8 EA RIFH

F1 FERNMFRAREANR. ARNEVER . AHSE
Table1 The DOC, DON, biomass C and N and C/N in treatments of different soil fertility levels

REFIAFE BRI R ILA ERAERRALL CEX)-{7 HAEMRA
Fertility level DOC(mg kg™1) DON(mg kg™1) C/N Biomass C(mg kg™')  Biomass N (mg kg™')
{IKAE Low fertility 110.09 +14.4 12.47 +£1.33 8.88 606.6 +15.6 84.3+14.0
B FE High fertility 135.54 +20.9 16.85 +£2.17 8.19 1076.3 £93.7 158.3£22.2
FkHh Native 141.86 +15.2 12.60 £2.01 11.40 987.5+13.9 159.3+14.3

R2 BREABNBESLSE 2EURREWEBRBEXSH
Table 2 The correlation of soil DOC and DON with SOC, TN and Biomass C and N

] e e ™ R RN
SOC Total N Biomass C Biomass N
B AT DOC Pearson Correlation 0.766 ** 0.846 ** 0.641°** -
Sig. (2-tailed) 0.000 0.000 0.000 -
N 27 27 27 -
B EEYLA DON Pearson Correlation 0.552** 0.793 ** — 0.703 **
Sig. (2-tailed) 0.003 0.000 — 0.000
N 27 27 — 27

# % FTARTE0.01 KF EERBBEKFE Correlation is significant at the 0. 01 level (2-tailed); * F/RZE 0.05 KF EiXB 8B EKF
Correlation is significant at the 0. 05 level (2-tailed)
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FATRAR, BPFEE TIBIE KPR Wi o , A e Dlak B S B WA R, BAk, HRIE AT
BHERS TIRBAE Y RBREIH X REOY 0.641(sig. =0.000) ; BB A NRS LIEHMEVERHE KRR
¥4 0.703(sig. =0.000) ,FABIRKBE K. TR, T EBEYR RN LIRS B EE IR ER
BRI TR, ISR PR RS LA R B YA Y B 2 R X RE—FRE VT RIS, Fik
W AU HIBE AR ek RS 13RI ) BB AR, W LUME A8 s 138 M B ESE AT
2.2 AREFEE AR IR B A YR i B

BREEA YRR TR YT HEA RN AEIURY, T3R5 Y R 7 7 B A DU BB TR, 1k
A YIRS B B B AR E) [FI BT, R BB 20 L3 b i BB Y BT BTV R B ML R . Nelson,, Boyer Xi ¥ /%
PR VLB A= YR At TR R R AV R DU A M S — 8 BAA A WA Rk, Horp AR Y vl R A v fg itk
7 L% biodegradable dissolved organic carbon ) (5 V5S4 DLERIY HLBI 10% ~40% ) Tixt By mA
PR FEABAE RS MIAE XA . Gregorich &5 K HARI BT & A Y V] MM IS i A DR I AR R A7 &
— AR,

RIRTEBIEARY =[ (100 -b)e ™ ] + [be ]

X, b AREBHER VRN E S8 (%) ,100 - b R 5 MR HRERIRNE 058 (%) kR

G VSRS B ER MBI R R B (A7) Lk MR E B R A IR LR R H R (d ™) ¢ AR (d) o

£3 FRAHBFREHFRERBEAENG. AHSE
Table 3 DOC and DON in treatments with different fertility levels under different sampling periods

+ R HRNAR A A] Timme( d)
Soil sample Initial (mg kg™') 1 3 7 14 28 42
B EE YUK DOC
BRI NV 141.86 117.11 114.15 112.07 109.45 106. 66 103.85
AR LF 110.09 85.43 82.68 82.11 79.45 77.70 75.05
B ERE HF 135.54 107.19 104.75 103.44 100.43 98.28 95.39
R EEHLA DON
HREE NV 12.60 10.79 9.35 8.91 8.14 7.27 6.16
AR LF 12.47 10.32 8.79 8.46 7.71 7.07 5.70
B FEAFE HF 16.85 14.87 12.76 12.16 11.46 10.06 8.56
221 FREARISREANRNEDEEE
1T, iR AR R R A, o BN
R U A R O 0T Y v R
RIS | KRR, BRAENBMER R S o)
SR, TR BRI TRE. WEREENROE S 5|
TSR RS MR U IR R R § |
BRSS9 5 50 RS S R
BRI . BN REEREARMERE & [ .
ARG | KRR, St 42d B RS & 5 f ;
BRI 2% ~ 2% WA IREAME(£3). 5 o)
MEREE MR LBRET S E Oy R ERE |
(24.52%) > S R AL T (22. 62% ) > f Sk ot L

(19.62% ) , 3+ H A ¥ B]97E 1d LA,

2.2.2  A[FE AR A DU A YR A
PREEVE R LRI R A 1 DL R 7 A A LA
PI(E 2,52 4) . FEIBFUN, FRREBUENRA 7T

B 1 AR FRR AR A P

Fig. 1 The amount of DOC in treatments with different fertility levels

during the incubation
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R AR R, T BT o A IR A0 A A LR B AR R B — I DB RO — WO R R,
PP REA VLR G i A R IRITE 2d 77 B9 5 e Al o I JR e IRt IRIZE 99 ~ 105d 2275 953 B 2 O B~
R R AR [ PR A

F4 FERREEVNBRERSY
Table 4 The parameters of biodegradation of DOC in treatments with different fertility levels

g B Rapid pool Slow pool

Brown earth 100 —5°( %) K, (d™1) MRT(d) (%) K, (d71) MRT® (d)
B SRR NV 19.62 2.11 0.47 80.38 0.0023 434.8
{RAE4EE LF 24.52 2.36 0.42 75.48 0.0025 400.0
R AR HF 22.62 2.47 0.41 77.38 0.0023 434.8

a BRARIEEY R BREEIER% = [ (100 —b)e ¥'] + [be '] The decay model; Remaining DOC % =[ (100 —5) e ] + [ be %],
b: MRT = (1/k)

R BRI RO IR AR R T RSE o -
LB, (B R B SR RO AT AR AR TV R L sy
Beo it 42d B35, RIRE W AREF A 49% ~54% v R
B EE R R RE(E3) .
2.2.3 BEFAEHFEBALEE VR PRA L
X FRRIE AR RS R A DGR B AR L AR AL
REVEEEFRNOET , IRBEEE IR PHRA E
BBIEFRA R (£ S). B TBBRERNENAE
YITE v YA RIS VLR EESR , REE S R R — AT,
JE BRI AR VLR R R B BT TR
5, MRBIFESERAE SR AT, R KRB BEE 40 - ” e .
JRFRRR LR LA K, R RS LR EME L
JRPIRE ERTT TEX BB, R AP EZ HZFB B2 AREAFEFRREREE IR
@H‘R ﬁ%ﬂ( _—\F( sig =0.000** ) . ﬁ%%f@ﬁﬁﬁ 8 {Eﬂjé Fig.2 The amount of DON in treatments with different fertility levels
B, AR + 0K, B EALEE SO fL B, e e inenbetin
3 &g
AL L B A LR R T BB R, A 5 BENESERRLANRESE OB
m_%mmmmgﬂﬁﬁﬂﬁz ’ ﬁﬂﬁﬁtﬂﬁﬁ%ﬁo Table 5 Ratio of C/N of dissolved organic matter at the initial
TIEBBHEA IR IBEEEVR S22 2R AL and end of the incubation

—

(=3

(=]
T

e
(=4
T

80 |-

70 -

60 -

AT AN E 2 1 (%)

50 ~

O'ed

R R e AR B KT T A T 9ULE Treatmen S0 il 5905 Ead

BB B SENRL B REE RE— ARV BAERNabe 1.40 16.85

W, 5 R B, TR NS R Ly TR Lov fendliy 8.8 13.17
EIEALTR High fertility 8.19 11.14

R B8 R, A FIIE S AR RS i G AR R 0 A
BRI FABAR, W5 BHEE . LR REE
PLER R EIR AT & X B R 330 Atk o AR o A [ 9 A Tk P LA - R i TR E 1
VAP B4 5 50 o A0 SRR S TRD R 2490 400d BSESMBRE S0 20 42d B3R, HIRPR 27% ~32% WYV iRtk
BB A R R R DUBRE A WA R AR E R R . IR EA LR b A E R R
o 2d B 5 R AR R R R ARAE 99 ~ 105d Zih BIMEIM R I IR AR LR TE S RSB P A R R
TR, (BRREERIREST B R EA VLR B PR R AR TR A LR, 2 42d K3
BB, Teie i 30, IR SRR TR ARV A LB R LR 3 R AR BT o
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TRBEG T A FIMAE AL T ¥ i A MLk & BEEIT ST i IR DLk & B AU R Y&
BB ZF ERSEB R IEMEESR X, A Hl—IHLEL-G 5 A B A PLEk . U Y R A i a
BRAG A B T R TAUE S I+ EWOP S RE R M+ A DUBR A9 4 A B L3 S
A8 (L R A5 2 B B AE Fey 5, Vs AR A LB A B B 8 T R R P AR AL g T R
FTAVUESEA BT W LR —E 5B A YU R, R R JRVE Y R R W LA &
Tt W0 SRR A RRURC AR B S AR AL, T X U R0 1 SRS AR MR LA R B ZOR R, RIEALEK
MEATRBATHESFAEE T, FELRE AR R & B B, JFREE SR R, W
MRS ERE ™, TR YRS A R B Y U B BRI R DAL B A R R
fAREYRER T LERREATBRO SR . AR TERTRREHEE, LIEHEREIRE BSR
Bl A2, BB LR B P R, T ELRNA 3B AR A . B BRI T XA B HE T +
REEEWMFNRE, B T EY S H T RAVURRINE, LR MRS MRS R R, 5
Sb, TP R PR B AR LR S 2 2R HEY 85k R SRR B2 K, R E R AL
B RSB VURZ B BRI R R — R BON R ML , 55 R SR AR SC, WT LU e R 3R B
HEiwo

Boyer 2 FYBHIT & BUR I HIIE A DIBRIOAE WA BER B B R " X SARB AR —
B Qualls %533 ZRAK T IRUS A PG DLER LA R E BT SR , B L 37 RO BUK LB HL AR , T
Gk 20 5 g R R, B R T S A HUSORE AR, R R A M DLBRI) 23 % , ERL T (A S Ak o
AU SRR o B HIBEEIE , A I ATE BB R A LR LA AR AR R A M A e T
VAR A DUBRIN & BRI, (EBHE 138 b B P v AR DL Y LLEE S I, AR AE A0 5 e e
B HUBREE BT G B L EROR . W] R R RO IRAE AN+ R A Pl & B A B, AP Z S 3 R AE Y s
A HUBRETE AL , S RAT AL T 38 v 53 R A OV AR M DLBRA) LU B3N o MBI ARV AR BB 2 223
N 400 ~435d, AP R R SRR, UiBH B AR TSRS MR A PLBR AR WD s MR R, AR T
AR ERNEARBEE P AAERFSR PN, FERER P E B AR S BEE, TR
R BERVUR P& B AN LI, BT RUE L EE AR, RN 5 e v i
AYLRE LLERE, B TREAE HERATT AR FRHRSFALE T, B EEREE IR S &R
15, T3 A LB 4 R AL, SRR B A UL FER SR R B A AT SRR a1
VLY R SRS, X G FRRIE 13RI A DU B R LB IR IR B R, AR IEAL 2 5 W
WAL LLE RS, TR R VA VIR A D RA T RAFAE RO, DR i
PURBIH R E R, B AR P ERE AR AEY A BHEE, HETREh THAIRP=ET —
WAE BN SREDHE— P BEA I &0, R R EA IR E VSRR, 550, B 1
B TAITYILREEA , 13 RA BRI PRIL, (S A PR H R 2L, B AR IR SR E
B IRETUE Yo R , B SSRGS LL R FLE AR/ B TR EEEXH SRR A
BEE,FHXEEAERETEEER, HI G RERRE R EE RN LERR . EREREREEIRN ¥R
129 99 ~105d, H i M AEAL B RIS, L R AL I A LR SRR A R TLEY
f MR
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