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Abstract; A highly productive soil from the North China Plain was used for a homoeothermic incubation study at 25 °C for
105 d to identify the characteristics of soil organic C mineralization and investigate the impacts on that mineralization of soil
moisture,, and addition of inorganic and organic nitrogen. Four fertilizer input levels and four moisture gradient treatments
were used in the experiment, including a control (S0), inorganic nitrogen (urea, S1), inorganic and organic nitrogen
(50% urea+50% chicken manure, S2) and organic nitrogen ( chicken manure, S3). The N application rate of the S1, S2
and S3 treatments was 200 kg N/hm’, with 20% field capacity (MO), 50% field capacity (M1), 75% field capacity
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(M2) and 100% field capacity ( M3) used with each soil treatment, giving a total of sixteen treatments with three
replicates. The soil organic C mineralization rate of all treatments sharply declined at the first day of incubation, decreased
by 57.2%—75.0% over the first 7 d, and appeared as secondary peaks at the 20" day of incubation. Soil organic C
mineralization ranged from 208.8 to 1161 mg/kg and mainly happened in the first 50 days, especially in the first 30 days
(accounting for 59.1%—69.9% of the total mineralized soil C). The net mineralization rate of all treatments ranged from
0.07% to 2.01%. According to simulation using a double exponential model, the potential organic C mineralization flux and
rate were 219.1—1204 mg/kg and 1.75%—9.66% , respectively. The active and resistant pools were 53.0—135.1 mg/kg
and 156.9—1069 mg/kg, respectively. Organic C mineralization of soil with fertilizer was significantly affected by the soil
water content ( P<0.05). The higher the soil water content (from 25% to 100% of field capacity), the more organic C
accumulated in the soil under the same fertilizer addition conditions. The relationship between organic C mineralization and
soil water content was well fitted by a quadratic function equation ( P<0.05). When the soil water content increased from
MO to M3, the average organic C mineralization rate significantly increased to 18.4 mg-kg™-d™", 20.9 mg-kg™-d™', 22.3
mg-kg™d™" and 23.5 mg-kg -d”' from 4.47 mg-kg-d™", 4.64 mg-kg-d”', 4.61 mg-kg-d”" and 4.88 mg-kg-d”",
respectively. However, the increasing rate gradually reduced to 30.0%—43.9% and -3.08%—12.4% from 66.9%—261%.
The amount of C mineralized in the soils amended with fertilizer was significantly higher than that in the control treatment.
The average mineralization rates of the S1, S2 and S3 treatments increased above that in the SO treatment by 3.86%—
27.9% , 3.28%—39.5% and 9.27%—31.5% , respectively. However, there were no significant differences among the S1,
S2 and S3 treatments at the same soil water content conditions. Thus there were no significant differences between the forms
of added nitrogen, i.e. organic nitrogen ( chicken manure) or inorganic nitrogen (urea). The amounts of soil organic C
mineralization were linearly related to the microbial biomass carbon ( P<0.01) and mineral nitrogen ( P<0.05), indicating
that the contents of microbial biomass carbon and mineral nitrogen were the key factors affecting the mineralization of C. It
can be concluded that soil organic C mineralization was significantly affected by soil moisture and nitrogen addition, and

that there was a significant interaction with soil moisture and nitrogen addition ( P<0.05).
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Table 1 Experimental treatment

TR
. Koo M [ +5 Jne &
Gy
LGS Water IKE/ % Soil sampling

Soil treatment

treatment  Field capacity and fertilizer

application rate

S0 MO 25 150 g 1
M1 50 150 g +
M2 75 150 ¢ +
M3 100 150 g 1
Sl MO 25 150 g 1:+28.9 mg JR&E
M1 50 150 g +:+28.9 mg JR&E
M2 75 150 g +-+28.9 mg JR %
M3 100 150 g +:+28.9 mg JR %
150 ¢ 1:+14.4 mg
S2 MO 25 ,
JRE+ 606.7 mg M2
150 ¢ - + 14.4 mg
Ml 50
FRZ+ 606.7 mg X33
150 ¢ - + 14.4 mg
M2 ,
& JRE+ 606.7 mg X3¢
150 ¢ & + 14.4 mg
M3 100
FRZ+ 606.7 mg X33
S3 MO 25 150 g ++1213 mg M3
Ml 50 150 g ++1213 mg M7
M2 75 150 g ++1213 mg M7
M3 100 150 g ++1213 mg M3
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A, CoRREFERTE] o(d) BB BEE L E (mg/kg) ,
Co HIEHED FLBR I (mg/kg) Lk Ry T A HLER 1981k
HORFEE(AT) ¢ AEGFRAFE] () .
WAEEAI € =C,(1-e™") + C,(1-™)
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Fig.1 Dynamics changes of soil organic C mineralization rate
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Table 2  Multiple comparison to soil organic C mineralization
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Fig.2 Effects of soil moisture on average organic C

amount and mineralization rate
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105 d 532 A Y, 3 HLak B0 1L &0
208.8—1161 mg/kg (3 2), i A LT LR K

REN Effect of fertilizer

R SO 648.5 b 5.19 ¢ —
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THE A AU RIEALRUR , B L R, w2 10214 7.94 4 163
EAHLAEMTHL A 22 7AW 8. (P>0.05) (£2), M3 1071 a 8.32a 117 b
T EEA YLK BT LR RS &K B0 THE 28 R B0% Coupling effect of fertilizer-moisture
e Jhrh M2 FI MG (25 FOR B IR T Mo A S0 MO 2088 1.67 ¢ -
M1(P<0.05) ., @A LA ICHLAR Y AT 42 = A AL vt 556.3 ¢ 4.45 1 —
W 1L (P<0. 05) , T A5 HLAURI TR A0 8] W nerse 6944 -
PRI 225 (P>0.05) . KA A5 51 W d 702 bed -
FHUR T AL RS Joh M2 e feeg O MO 2ol L7 007
T MO Al M3(P<0.05) {H55 M1 A2 RA T2, M1 696.5 f 557e 1.12 cd
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1 BLTR T 5 1R I B 0 B R W e wale o
(MBC A1 MBN) DLW AL (MinN) BIREAEIER o . e
XA (P 3) . S ATHLIED f Bt 5 MBC (04 5 o wew e Lt
PEfE (P<0.01) , HUCR Min-N(P<0.05), 1fi 5 M3 1098 ab 8.46 ab 1.10 cd
MBN E’J*H?é‘fiﬁ%%’% ( P>O'05) © S3 MO 227.7 h 1.69 g 0.15 e
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Table 3 Kinetic parameters for the soil organic C mineralization
C,=Cy(1=e7) C,=C,(1=e™")+ Cy(1-e2")
Co k R? c,+C, c, k, c, ks R
S0 MO 195.0 0.0482 0.968 219.1 53.0 0.233 166.1 0.0245 0.994
M1 539.1 0.0414 0.970 581.6 76.3 0.906 505.3 0.0280 0.999
M2 845.6 0.0353 0.981 906.4 88.1 1.019 818.3 0.0258 0.998
M3 951.5 0.0328 0.984 1025 95.8 1.055 929.6 0.0239 0.999
S1 MO 202.3 0.0481 0.969 228.1 56.4 0.225 171.7 0.0240 0.995
M1 670.9 0.0449 0.979 710.5 84.5 0.880 626.0 0.0324 0.999
M2 1121 0.0320 0.980 1208 110.9 1.385 1097 0.0235 0.998
M3 1051 0.0347 0.982 1123 104.5 1.367 1018 0.0258 0.999
S2 MO 210.9 0.0450 0.977 254.9 90.4 0.118 164.5 0.0155 0.996
M1 746.5 0.0449 0.982 803.5 118.8 0.443 684.7 0.0309 0.999
M2 1042 0.0376 0.978 1124 128.6 0.799 995.6 0.0262 0.999
M3 1061 0.0388 0.978 1139 129.5 0.832 1009 0.0248 0.999
S3 MO 212.6 0.0498 0.975 264.1 107.2 0.114 156.9 0.0138 0.995
M1 671.3 0.0493 0.984 717.9 111.4 0.366 606.5 0.0338 0.999
M2 981.2 0.0399 0.980 1054 126.5 0.638 927.1 0.0279 0.998
M3 1125 0.0386 0.982 1204 135.1 0.650 1069 0.0276 0.999

FREH BT IRt 57K (P<0.01)

EHREE kB, & K& o MO T 2 M3 Ik
(188 W 43 590 R 2209%0—290% , 12.5%—80.4% F1I
-1.30%—4.13% , UL WA BEE T /K & B9 BT, & B30
(Y ReS:in EA VS B T Wi w3 U VLS
KT R CWRBOCR (R 4) , iR IUE R
(R?) 3k KT,

3 itig

AIREZEAF T, 105 d B LA PR L AL R
B IEFR R A AAE H a, H 3 s AR, R

WA A HoT 30 d AT f i ] g R R
] (105 d) 1Y 59.1%—69.9% , R 50 d Ww 1k & 5
78.7%—86.6% ., T 3ENAEAED) o i WS T B (A T
AL, I S R, R R H A HLAR A
P3A R A5 T A 2 B R >0 e R[]
LA YRR A — B0, S8 L EUR B 2 &
W2 B R IR R A RE K - A WLAR Ak SR
) 5 RO R T D MET R AP e R ORI R G A
MLt o5 48 3= T M7, GBS AR X 2 A Ak
BHIREOHE TRE (F 1),
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Table 4 Fitted equation parameters of soil potentially mineralizable

C with soil moisture

G138 I 1V W £

Treatment  Fitted equation R? P
S0 y==-307.1+2315x—937.8x> 0.996 <0.01
S1 y=—687.7+4111x-2271x> 0.970 <0.05
S2 y==508.5+3860x—2137> 0.999 <0.01
s3 y=-358.1+2779x—1213x> 0.999 <0.01

y 9 LSRR TE AT AR B (me/kg) 5o D b I8 5 K A (T ] K
%)

FE BB ] AR 4 #1538 - HEA ALk 1k, L
JERUE RO RIR] SRk, A k53 0 2678 5 B Ak R dE
G BN [F) A 40 4 it e 2, BEARLSCR AL T B 48 2K
PAI2BI (R 3) ) IR R LA E A B e
FEA B IR TE T L 1.75%—9.66% , H
50%—75% W [R5 7K &~ W AE 0 LRl 4.65%—
8.99% , 5t A R Ly m A H 5.64% W AL A
L KRN R A BN T v e B
FEPERR P, Hor 75% H [R]RE7K 5 (M2) s g #l
R(S3) 5T, W AE ™ Ak i 7 1 385 i i 2 43 531 3k
299%—430% F1 16.4%—23.4% (P<0.05) , i P55 S5
BRI BE 43 ) A 18.0%—96.7% F11 40.1%—102%
(P<0.05) . AT UL, - 3EBREE 250 Bl 25 52 i 3] 4 B v
FEWAIRIE (C + C,) BAEAL DL s MR I (C)
PEPEBRPE (C,) Z A Ak, 3 n] o1k i) =
ACAEVTAN 5 77 R Y 1 B ot o A A58 ol e ek < f
AR L R 3 g A S AE B K Sy T HL A A B A
=

MY R A LR e 3 S W
FU ARSI A LRSS R Y
W R B IR (E 3) , KA R+
BRI R BN R A T MO B K
w5 X A2, 105 d RS A SR AR, R
4.47—4.88 mg-kg™-d™, R L B WA 208.8—
960.9 mg/kg, 5 MO AL, M1 AYF 3475 1h 8 R4
(P<0.05) ,HEHNIREE IR 167%—261% , $2 75 & /K7 2
M2 Fl M3, & Ak 3 3475 S 1 ik B (L3 o 25 4 531
/D2 30.0%—43.9% F1-3.08%—12.4% (& 1, K
2) WAL R E R (k) R RIFER A (R 3),
P T L AT ML B b R 3 i 2 398 5 K R 0 T
FEAS IS L B3 i, o MO & MG 38 i i B e
K, M2 2 M3 B IR EEAR /N, HE R AR,

22 0, T Mg s MR &, 352 LIS K
IS (P<0.05) , A Pl 20 fb i 7 M3 1) 5
o, R AR DL M2 (85K, I B 3 & T MO Al
M3 (5 2), FHRWFFR R, K& el &
ARHIT A WU 1 Ko 260 F (R RE
IR 45%) , 3K 53 I B0 S T A s 1 e B
P00 ATy A HLRR Y /0, AN BE R 3K 3 4 HL
e AL S P 3R R A 1 RE IR, 7 AL HORAIG; Rk
A3 %A (RIEEK B 105% ) A3 R T 1T i A HLBR 7%
0 (R W 0 A R 32 B R SR B BRI e
YITE kS , 0T B AR Y S A K Ay
T L ( 7K Ay ] R 7K 5 B 45%—90% 15 1l ok
45%—T75% ) W3, $& = 2 K & R T35 0 R, IF
A+ e ML e AR v e 1L
RS S KRR IR R R R (£ 1),
FH 1] 357K B 25%—1009% 36 BBl N, 38 v Ae i fh b g
Bt KR ) P e TN (3 o it 3 a2, L
o M2 (I EIRRK R 75% ) B9AA ML G fL R e i
A IFFE R B, Tt A AR sk 28000 I it A #LAE
¥yn] g E R E e R LY AR g R
5 _EiRE51e—3 AHFK 3 550 T (MO BR4) ,S1.S2
1S3 1 RFL b & 43 5 L SO #& T 10. 7%—
28.9% .14.3%—39.6% H1 17.8%—26.9% ( P<0.05)
(% 2), AHLAMSE I b5 B3 A Pk
i A NERA RIFMRKBESMESENES
A LA R A L T fE S RERE
(Ot 4 o O3 AR R e S R R A G A
HRAE DS X AEE JRA HERR 1k (O BIF 5T B i
FPRZ BEIN T L3 (e, Hh g w R &
ALK AR €O, 0.3—0.7 g/kg, (HA i A,
Sy B HE pH (AR, B W I 450 ke A= AR 4k
A LB (b 32 B AR, A LR
WALERN 1.67%—8.95% , 5 AL FAUH 0. 07%—2.
01% , Ut B A HL &R JEHLE T A ML o™k 2
EMBEERN, B FRIF LR EZES (£2),
Khalil %" A58 IA Ky, 4 58 i) 4 ik 20 2 0 4 AL
el AR e B ZE R TSI A LR R, ik
5 HFERAE S AEE Y OR G RS AF e | i
BLBR A IS A 38, Pl BB T i AR A L3 2
[ A DD T, 7340, B 3% i, & B AR AR
JnE £3E pH (B84, 2 A HLAFIICHLA ) G B 2
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SRR Z 1 R AR R RS 1 5
R B AR AL YA SE 1 A ML TR 43 R A
W, 5y A A 53 52 WA BR i, i m MR 2 , il AR
37 R R BRI 1) - A AR P T PR R 5 e T A Bl
WA R I WG 25 41 4 2 H A 5 S AL TR Y
TH IS RBUR A BT 1A= 3 P 1 S BRI PR 7, X s
N R W S FRARRRE L AR g A PR S
i 58 A & RN IE A C R (P<0.05) (K
3), VLA ZE VR B A s M EZEE T, H
AT D, B 5 RN U 4 5 0 e DR R L Y7 fiff 12458 C/N
PR FHUE A K I8 B, A B T 4R R4
o B i P RVRSCRE | TR R A LR S
{HTETE LU B XA AN R 5K 08 2 BAEH
(P<0.05) , XHAGKE UL, HIE A KESE T T
50% H )R K B (ML) B B AR A 2 B {2 3
YER(P<0.05) . HUBEH] Ko SR TR AR Y
YRR 2 R 2 i, HoAth R Can e AL A HLA
) BVEFIN 2R i

4 i

PR F A PR LB R ARG RS 1 d
W B A B R 7 R IE T 57.2%—75.0% , 1%
7% 20—30 d LA 2 wig, Rk FEAEE R
J5 30 d N, R REFRINAY 59.1%—69.9%, 7K Fil
AU INEE = T AL AR I IR T 55 2 =506y
L,

R UG B BRSO 25 51 | + 3 v A 0™ fh i )22
(C+ Cy) FETER AL 3535 219.1—1204 mg/kg
M 1.75%—9.66% , W HEIE (C,) R 53.0—135.1
me/ kg, T TETE W ALK R 1) 9.18%—40.6% , 7K 43 Fll
I AN T T VA0 ARk B RIS PR A I 2
o TR

IS KR ST R 2 IR R BOC R
(P<0.05) , H a) 357K 5 25%—100% 35 FE 4, A5 HLBR
Al o 23 B 8 5 7K ) B T B o {8 o o
REAIG, e A BB 16 38 7E M2 ( H [RlRE K & 75%)
BV 53/

PR A HLRE b 5 R s R o R
HEEEMHG, RFFEKF (200 kg N/hm®) #H ],
AHLAE(FE) B THLA (JRFR) BN & 1
PR SRR L (P<0.05) (H R A I B 2= 5
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