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TS IR AL FA < EA e AR A 2T IR M 7k R £
BHEEE CHHER RN

WiEE BEAEMA #EWEe R OF OE #
IEH BRWE Fhw

G R AR 4 BE , KV 410128)

B OE LUI9S2 AR R K E AR R 2 KRS o 5, R A NI A ik, X
B IR AR E AT /0T, DARFEPIA R KA (20 em, 80 em) ', KIWAF LA (miA
HUIE + fBHE (2/30M)., WEAHLAE + AL (1/30M ), ikl (NPK )) Z03EMKAS A HLER 1hds
TEAZE 5 GERW], Bom i R KA E A LR SR, B T e A HUIE A A DG A B 1 35
AU LB, AR T A LR R LR (C) KA A HLRE (Cy), (AR HLEK R
WAL AE it FH AR IR ) 25 2 B0 R i o K JUIA [ it FIES Py 21 398 0 7K RS - - 8 LA 57 PR AIE 76 AR [ b R 7k
LA AR, 2 A ROKOZ 0 A AR & B I BB (b R KA Lk SRR b i e I HE
YR Ny 2/30M>1/30M>NPK; 20 cm #i F/K ALK H] 2/30M Fl 1/30M -3 A LK R B 145331
B NPK (=i 53.32% (P<0.05). 15.44%, 80 cm i /KA A-AIMEH 5.56% . 17.95% (P<0.05); 20 cm Hf
NUKAE 2/30M Fil 1/30M A BEAY B AT A Bl (Co) W3 m T NPK ALFHE, 1fif 80 cm Hb F7KA;
Co FIN 1/30M AbFE KT NPK ALFR; M /KA X AH [l 5t A Ak 2+ 98 BILRR S % 8K (k) sEmi AR B
i, MAEF 80 cm WML F /KA, KW HANUIC T B E 485 ko Bk, RIS AT 216K
Fis 1A L SRR | WEAE AT A A DU S B e B S e AN R R KA SR R R AR AR A

kIR MR MTOKNL AHUIE; LR AL ik

hESES S155.2792; S158.5 kAR IR A

AT LB R S BRI RV LR 7 2 B E A SR S
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A W T P S R AR U i — 2
AR A bR KAL) 22 R B K IR
05 1 PR R AR A, AT A M T A L HE
R AR . ISR, - ENT I Bl A K A6 B AR
HasRUY, AL LB AR ) R Sk S
AR . W NS B AW TSR AL T S ] 1 4%
WP A BLEE 7 TR RS T8 A R e . AR AR
BRI, R KA BT, e A AR
JRE AR, 23 BRI 8 b AR R . R AL
VIR %, SEE CO, MR EIK; sl
R T AR T i S B s A N, DA A Erh
S E S , AT AR T 4 HERE I s Ryan £ Law!']
TR I REE M KA Ty, RIEALBREERRAR, T
HY O, MELAY 1L, AR RIFIR eSS , RN 1
P 3 A B A s Al AR VO R KA T
BT R s, HISS 7 R IEEI R KK
sAEUVRIE R, KT & SR RSy
T A2 E A A, IR R R %2, 1 4T
WU 55, AT - SRR A EE G . UL, bR KA
e A ) - SRR (Y [ A, 23 BR A LS R A4 i
S5AEMAH, e TR, 2k R
e BBUF AR A MU 4 4 A, AT X e AL
W A AR AR 7 A= 5 1)

B 7 e KRS o AL TS R 3 KA, +
BEIK AR AS A AT, T BN [ A A ALk 4 45
A BRI, R4 KRS AR K
A B ARAK AT X, it A HLAE 35 68 O s B i s 1y
BLR ARG BLEK ,  ELTE S KA T A AL 1 B
B AEARAKAE R, M TRt A Ak B % 21 1 7K
e B A R AR e A, TR AEEE AL, SR A
RPN L A HLER 1 TTAR AR, R K A8 1k
X I RAR | A WU B LA Gy R A s e,
G RPN P A IEA PR ACRRE 2 A2 K
it JES T = A BB B Ak ) 52 k) B A K B G, SR
A2 m, i, KX A PR 1
FEAE B8 52 W 76 AN [) H T KL 28 B R A 77 A 25 577
AH RIS KA 25T 19 A ML AL RRAE AE A )
it A A 3T & 5 A AR AR A AR SC LI S A i e )
CLIENEKFE AP SE MR, SRR /KA (20
cm, 80 cm) ARG 48, R NEIRERR
N, T AR LR IE R 22 5, RIS H T K
M AR EE (EEA UL & &AMk

AE ) RYLLIEPEK R A WL LR AR 2, D
AR 3T ZCL e SEAT HLAR B 98 BR R iE L2 ]
B PR SR 08 PR A A SR e A

1 MR-5I%

1.1 KEIE il ie e

AR A 6 FE A 30 e 2 K U i i e Al
KEEACR Y, HHEREFCA SR INZE LT AR+, T 1982
AEFFf xR0 I AT, B AR RS- L ik
5 5 Hb A1 BB RN IO P AN 5 A9 4w I LA, 1l /X
H 3 A PHER B AT K e b 4, A HEZK R A
B 6 MR /N—EH/NX, 36 /NX, £/
X Z A HEAB R, A HERE, RRA/INX )ik
ARSI, AL 45 RS B KA 43508 20 cm FiI
80 cm. ENLIRIE ZHIAE 20 cm 11 80 cm i F KV
S E T EmEANUE (230M )., H AL
(1/30M ), fLAE (NPK ) 3 AN ARALFE, Eit 6 4-Ab
B R B AL E BN X 3, HEIEN
P,05 : K,0=1: 0.5 : 1 Ay LLBIAE R A 50 B A9 it AT
b, Ho, BFKRE N M K0 [t 58
150 kg-hm 2, JR 28 G AL B A it FH Ak A ot 2 v A
TCHLEAE A AR, P,Os F it R 75 kg-hm 2,
R BERRESAE R TCHLBENLAE . o A FUAC AL A
AL B A LA S b B SE R 273
173, FHLRHR A RSB IR RE R 72, LAl
A B HE ] 8 B 2 L SCRiR [ 171
1.2 HHRRE

2017 4 2 HARME R REHT, REA/NX 0~10 cm
BEZ R 5 o FEREAS/ NP B 3 A 4 (K

&L A 5 em, 5 em. 10 em), RS H—1
TR, IRB 3 AN R SIR A N — A TR W

SR AR b P O G2 daty [l 9206 5 ok A 3R A
INEHUEENARAT, i 2 mm GHIFH550 AL 3
ek 3 wHEE, HT EHEA PR L1 371056
B A HEAT ARG E o
1.3 MEFHZE

T A LR S 8= E R HoSO4-K,Cr05 #Mil
k.

A MU A T 5256 % N R 25 CE R
RrFeqii g, 148 1 NaOH ¥ R 0 85 9% 5 5 vh Bk
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() CO, EATIRISCR A AN 2, Bl k. A
SR B L FELE 2 mm i, FFFHHFRFFRIC 100 g
P PRI T 2 L B EEFEMARHS, FHZERK A
7 2 H A K =AY 60%, FRE %A 0.1 mol- L' NaOH
WO B T FO, TR, & T
IRAE 25CEME T RFE 128 do AP EER F#K
AL 21 M PR/ N R R G, g4
b3 3 ANERE, AL 184, T 3 AT AEN
TR/ NSRS R S, RIS RS 1. 2. 3.
4.5.7.9, 11, 14, 17, 20, 23, 26. 29, 33,
37, 42, 47, 52, 57, 62, 67. 77. 87. 97. 102,
107, 112, 117, 123, 128 K EHWITH ., Fix
AR R RSN A SR, BRI T A T
RN R RGN E R, R IO
I R AR E X & /NS 5 R G AT K A0 15 o
B R A R R B BERITA 2 mL 1 mol-L™' BaCl,
T WOAR R, IR A 1~ 2 T Bk 7 57 0047
. 1 0.05 mol- L™ HCI ( 7EA: K47 22 Hif e G
IK BB EAXT HCL W bs 2 I % ) T 2R B
TEZ R, OB ITHAER) HCHRER, AR
FE S NaOH W i) CO, B, 145t 34 Lk
AT

1.4 HiEIE

A MRS LR (CO,mgkg ™)
=Cyey x (Vy = 1V)%x22x10 (1)

Kb, CuaREFREFH HCLRIE, mol-L™'; Vpft
T FUHENE, mL; VAURFITIHAER) HCL WA TR,
mL,

HHA LS LR [CO mg (kgd) )= —
SE BRI R Y 3R LBk ki (CO, mgkg ™)
BEFRREL (d)o

IR R TR (gkg™ ) Fom W MREF
YT iR 2= 3 — ] i 3 CO, BRI . A3z
=23 1777 Br A Pl 2R i . W AEn 9
A BLB 5 15 SR T (4 0C R AT 3G JF 0 3
DR A7 EOSUR N | P

C =Cy1-e™) (2)

A, € RE—ERFRIE (1) WAL HLER

BRWLE, gkg's CoRFE—ERFRI ¢ WY+
WA A PR, gkg's k ARF—EEE IR ]
P A MR R R A, a7, R R L
k 5 JEEW T, RRLN: Ty = n2/k; ¢ fR%E
B REL, d.

T A PR R AR 25— IR AR
SRt A PR E S L

A3z A SPSS 16.0 H AR T 25 4 Birid Hl
W i T 7K A7 AN 03 AE 6 4 56 AILB T AR R AE Y 52
M, & /N EZER (LSD) (P < 0.05) #17
WEVER LS, 1 WPS2016 1B, — 3 S i #E
(C=Cy (1-e™)) i H# M Origin8.0 14 .

2 4 R

2.1 AEMTKUEFKEAEIERN TIEAVHRESE

K Ab PR A+ AT ALK & AR 15.49~28.32 gkg!
ZIE CELL ) MAH R A AS [R] it AR A BOR
T PR SRR N 2/30M>1/30M>NPK,
Hirp, 2/30M Fi1 1/30M b3 + 54 HLEK & 545 31
5 NPK =i 55.02%. 37.04% (20 cm #1 Rk A7 ) K
51.58%.31.12%( 80 cm Hb F7KA7 ) ( P<0.05);2/30M
RO HLER & 8 1/30M A4 S 13.13%
F 15.60% ( P<0.05 ), MAS[A]HE T 7K A5 AH [7] it AT Ak
FEORE, 20 cm Hi F /KA 2/30M. 1/30M, NPK +
HANMR S B B EET 80 cm Hi R AKALAH N &b
B, 2050 20.66% . 23.30%F1 17.97%( P < 0.05 ).
22 AR TKAEFMKEABIEN TEGI®RY &L

B

A WU L HCRILE 2, 7E 128 d Bi 3R
[Py, FEERFERRE]AIEER:, 20 cm 11 80 cm #iL T
IKASE AN [) it A A 34 1) = S8 HILAK B A 33 2R 35 R I
TR, IFRAREITRORA, HAHS RN 1
FIi7R o

MARE LR KA A R AR AL R A, 7E 128 X
RSN, RIEA VLR T LR R RN .
2/30M>1/30M>NPK , {H 4Bt 5 5 5 A ALK 4L
GEIED, BT 30, WA R KA AR [F] it
JEALHRAFE , 2/30M Al 1/30M Ab 3 A HLER T fk 3
RIGRI N 20 cm HiF KA T 80 em i KA,
NPK b F8 U ) .
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@20 cmith 7K {3, Groundwater table at 20 cm in depth
080 cmHb F7K{i Groundwater table at 80 ¢cm in depth

a

ALK
Soil organic carbon/(g-kg™")

1 1 J

1/30M NPK

2/30M
Jifi It ik Bl Fertilization treatment

{i: 2/30M. 1/30M Al NPK 435 Q3% g ek A7 HLAL Ab B o 4k

HUIE AL BRI AL B P Pp i AN [R) SRR AR )t R 7K A5

HERE 45 A B A A 3 25 5% (P<0.05), F[F Note: In the figure,
2/30M, 1/30M, and NPK indicates the treatment of applying
organic manure at a rate to make up 2/3 of the total N supply,

applying organic manure at a rate to make up 1/3 of the total N
supply and no organic manure applied in addition to N, P, and K,

respectively; and N was applied as urea. Different letters above the
bars stand for significant difference ( at 0.05 level ) between

treatments of different groundwater tables and fertilization. The
same below

A1 AT KA R AL Ak B ) b A LR 35

Fig. 1 Content of soil organic carbon ( SOC ) under different
groundwater tables and fertilization treatments

2.3 AEM TR EERN TEFVNRT
=
A L R LR R T A PR AE

5 119 S — B[] PN B 2B 0 0 e A ol TE LR J
FRHEBEIR S CO, B, BRI PLERT 1k
MRS —ANRIVEA, mE 3 ATLUR N, &8
A LR SR R A i 5% e () A G S G Y
ARAS, EERE A BRI . = AR SRS
HOCE 128 X)) W, £A0H SR HLK BT (bt
ALIEHE K 2.03~4.81 gkg ',

150

—a—20-2/30M —a—20-1/30M —e—20-NPK
—a— 80-2/30M —=a—80-1/30M —e— 80-NPK

120

H(mg-(kg-d)™)
S

AT LR
2

Mineralization rate of soil organic carbon

0 10 20 30 40 50 60 70 80 90 100 110 120 130
132 ma] Incubation time/d

TE: 20-2/30M. 20-1/30M. 20-NPK 450 T KA 20 cm
M AP A PUE R ALIT; 80-2/30M, 80-1/30M,
80-NPK I 43 55 A% 2 b T 7K 43y 80 om 1y i it AT HLAC AL BT | ik
AU E K A AL, T [H) Note: 20-2/30M, 20-1/30M and
20-NPK stands for Treatment 2/30M, 1/30M and NPK with
groundwater table at 20 cm in depth, and 80-2/30M, 80-1/30M and
80-NPK for Treatment 2/30M, 1/30M and NPK with groundwater
table at 80 cm in depth. The same below
L2 25 H T KA it AL Ak B Y - 39 LR B Ak %

Fig. 2 SOC mineralization rate of different groundwater tables and
fertilization treatments

F1 B TKMGMERLEN IR LERR)IFE

Table 1 Regression equation of SOC mineralization rate under different groundwater tables and fertilization treatments

R KA Jita A Ak 2 U auE ST Epiy ,
Groundwater table/cm Fertilization treatment Regression equation of SOC mineralization rate f

20 2/30M y=-2224In (¢) +124.7 0.971%*

1/30M y=-12.37In (¢) +73.52 0.942%*

NPK y=-10.17In (¢) + 55.33 0.893%x*

80 2/30M y=-17.49In (1) +98.26 0.969%*

1/30M y=-13.75In (¢) +76.25 0.965%*

NPK y=-10.44In (¢) +61.36 0.936**

TE: y B EBAPURG LHE, mg (kgd) ™5 ¢ FEEFRREL, d5 R R [0 0H 77 A2 25 BR 2 3 4E 194737 ( P< 0.01 ) Note: y means

SOC mineralization rate, mg- (kg-d) ~'; ¢ means number of incubation days, d; ** means significant correlation at 0.01 level for the

corresponding regression equation
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6.00r
—a—20-2/30M —a&—20-1/30M —e—20-NPK

5.00L —8—80-2/30M —a— 80-1/30M —e— 80-NPK

=

4.00F

CREHCHE

3.00F

Ngkg™)

2.00F

EHEATHLIR S FLCO,

Cumulative mineralization of soil organic carbon

1.00F

0.00

0 10 20 30 40 50 60 70 80 90 100 110 120 130
153315} [8] Duration of incubation/d

B3 &M R KA AL AL Y 1A HLRK SR AR CO,-C
R
Fig.3 CO,-C cumulative emission of different groundwater tables
and fertilization treatments

MAH A R KA [ AR AL BE SR, K 5% 128 d
T A PR R b s B R A N 2/30M>1/30M>
NPK; 5 NPK #lt, 2/30M Al 1/30M Ab B Ay 145
AL AR AL B A G N T 136.4% . 58.08% (20
cm Hi T 7K ) S 43.23% . 7.82%( 80 cm HiL R /KA );
2/30M # 1/30M b3 + ebLax 2R b it
49.53% (20 cm 1 /K7 ). 32.83% (80 cm M 7K
7)o MAH A HEAE AL BER[E) ML K R E , fER R4
FAWIN, 20 cm #F/KAZ 2/30M Fil 1/30M 4By
T A LR BRI S T 80 om Hbu T KA AR
AEBR, ARSI T 26.98%H1 12.80%, 1Mii NPK A2 ,
FEA T 23.06%.
24 AEMTKAMKEAEIEN TEFNBRER

FHE

mE 4 iR, 084 SR LR BTN
11.14%~17.10%. 20 cm 1 F 7K{; 2/30M Fl 1/30M
AR FRA A HLER R E 5 NPK Ab 3
H53.32% (P<0.05), 15.44%, H 2/30M 4b¥fi%g
1/30M Ab BT H 32.81% ( P<0.05); 1fif 80 cm b T
JKAE 2/30M Al 1/30M kb P ) + 34 HLRR BA 1k
RO NPK AL FREH 5.56% . 17.95% ( P<0.05),
{2 2/30M 5 1/30M kb3 [a] 2= 5o 2 o A [R]—Jita A
SRR L T KR A, P KA 2/30M Fl
1/30M Ab 3 +3E 47 Bl B R 2 R A 2
1M 20 cm M 7K {7 NPK AbFE () + e HLak 201k
FALTF 80 om bR /KA 34.85% ( P<0.05 ).

@20 cmii /K7 Groundwater table at 20 ¢cm in depth

080 cmih R7K v Groundwater table at 80 cm in depth
20r .
ab

15} ol O

10 F

organic carbon/%

T IFATHLR F R R

Cumulative mineralization rate of soil

2/30M 1/30M NPK
AR ALFR Fertilization treatment

P4 2% KA it AT b B ) -3 LA R AR L%

Fig. 4 SOC cumulative mineralization rate of different groundwater
tables and fertilization treatments

2.5 AR TKRAEFKEABIEN TEGI®RY L
SH

AR5 i H—Ssh 1% # (C=Co (1-e))
KA Ry fbE (C) M 128d (¢) EWNHEIER
PTG, I3 B G AC Rt T K7 3 e
AR B (Co), N3k 2 i, 455K, Hfe
FUHL R KA A R AR BE b el AR T 38 HLAR ™ Tk i 3l
JIFRE SR, Gt N 128 d 5, &AbREN
Co RN AFIFEEE 1y 22 1, AR 2.43~
531 gkg ',

MARE T KA AFHFEEAC AL BEE , 20 cm Hh
KA, 2/30M Fl 1/30M 4bFREY Co #¢ NPK 4353
WERINT 118.5%. 56.38%, H 2/30M Ak P4
1/30M A E 7 39.74% (P<0.05 ). T 80 cm i T
KA, 2/30M AbBEAY Co43-51%% 1/30M Fll NPK 4b
BHEAIN T 35.92%701 26.51% (P< 0.05), 1/30M Al
NPK AbBE[E] 22 55 AN 3% . 20 om MU T /KA F A [A i
JIE Ak 381 B AT MILA JR) e R B (k) AR Ak
H0.014~0.017 d°', RSN (T,,) BAEALE
7 42.34~51.05 d, {H 5 7 A [F] 4 2 ) 9 22 S 34 A8
2, 1M 80 cm i FKA R, 2/30M Fil 1/30M Ak
) k 5 NPK AL 5350 S ZE 1 T 38.84% . 48.76%,
WM Ton 28 BIFEAR T 28.11%., 31.98%.

AN [) 1l 7K A5 AH [R] i A b 3R, AR XS T
80 cm M1 N /K47, 20 cm HbF/KAZ 2/30M Al 1/30M
ALFY Co 4350 55 H A R AR PRI 26.43% (P<0.05 ),

http: //pedologica. issas. ac. cn
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x2 BHFI18JRLIRANRERTUERENNFFESHY
Table 2 SOC cumulative mineralization of after 128 days of incubation period and parameters of its kinetic equations
R IKAL Jite A Ak C Co k T Cy/SOC X
Groundwater table/cm  Fertilization Treatment / ( g'kg ') / (gkg") /d! /d /% .
20 2/30M 4.8la 5.31a 0.017ab 42.34bc 18.89ab 0.996**
1/30M 3.21c 3.80bc 0.014bc 49.08ac 15.19bc 0.999**
NPK 2.03¢ 2.43d 0.014bc 51.05ab 13.25¢ 0.993**
80 2/30M 3.79b 4.20b 0.017ab 41.40bc 17.92b 0.999**
1/30M 2.85cd 3.09cd 0.018a 39.17¢ 15.19bc 0.996**
NPK 2.64d 3.32¢ 0.012¢ 57.59a 21.44a 0.997**

TE: Coo Co23Fm LA WLk 2R L RIS TE PT 0 LA HLBk &, ko T 200 27 A LA Jo) e 3 ORI A % 107, Co/SOC
W SRRV AR T A HLAR 5 1 A HLaR 2 LU S R Ak B A 22 S5tk (8 2 P<0.05 )FRAE 1 7] —F 04k )5 A AR Rl 55 5: Note: Ci, Co stands

for cumulative mineralization of SOC and content of potential mineralizable SOC, respectively; k, Ty, mean constant of turnover rate of SOC

and its half turnover period, respectively; Co/SOC means ratio of potential mineralizable organic carbon to organic carbon in soil. Significant

differences between different treatments ( P<0.05 ) were characterized by different letters behind the data of same column

22.98%, 1fif NPK AbBENIAH 5, FEAKT 26.81% ( P<
0.05 ). []E}, P4~ /K47 2/30M . 1/30M Fil NPK
REPRA k M T 225 AR B3

3 0 ®

3.1 HETIKGLXS B LR LA R0

R KA T AT IR, BRI T A AL
B3 fiee S A1 R R R b, 1+ 96 A MLaR BRER RO
ABFSERI, 20 cm HF KA 2/30M . 1/30M f NPK
b B AT B & 5 T 80 om M R KAV A AH
oAb BRI A 3 R KA A R T A MLRR )
R, kg Aty W I R — s, HE
R KA T R B R I A L U S
KA WU R T REAIK, A WLk REL. A
HUAEAL 2R A7 BBtk 22 . BART-fh i Fil G 3R
PR 20 cm KA F R 80 em M R AKA, itk
JIE A PR Sz, 2 BH A v S KA T AR = A LA Ak
FRRYA MR %, B Alar 2R ki A
FERTH AR A B 5 ( Co ), 1P Ak 28R A 52 0 4 I o
WFoE 2B, Mo R /KA AT LIS R HLak . A
MR A B S A A HLes P ) L™y B g )
FEH, B T KA RS B W 2 A A LR
15, B KON AS A WL 2 2 b P OR RS E AR .
R, it FH A ATLAE Ak B ) 21 38 7K R = 70 548 s )

KA HAT FE O WA ML T R, R
HH ™K R BRI A Lk & &, B0 Paaa
SERRE WA AR B B AR, DN T 2R B LR A ML
SRR Coim . KGR, dFA LK
S FARXT =, R KM EUKAEE T, KT
0.25 mm  FA 2R 44 [R] Ji &5 W Joi 14 ke = i B 5 42 Y6 4
B, HE AR, NF 0.25 mm 197 A R4
22100 ] B AT SR A ) A AL WU A 22 e e
L s rEd sy, KB R E A 205 5 T
PEA MBS, Bt A R AR 1 BILBR BE 28 5 1k,
B it FH AR AT A £ M KRS - AR v R K A7
TP T A G o R A BLBR AL 4y, TR I RAAIR
THYBRG fb 5 APk BB L LK Co.
BN, KW 20~30 45 HUAE (21 1
PEARAE A+, LA 3 [ e 22 9 oA Bl 5 A HLAL it ) o
VR KR T A 52 L 1 i i 23R e BN T AR AE
UEAh Six PRI R, SMEA MUK AT R 2
TCAR 1k Ho38 Jn A HE [ERR AR - R AR AR R K
B [ B, ROBRARAIAKOE o ASDF5E 3R, K it
A HLIR 2T e K AE 78 20 cm T 80 cm Hb T
KO T, HEAIR BB LR EF AR,
UL 2 Kt A LA S, 20 3t KRS A HLas
PR 5, RN N AR A AR, BN AL
e iy A VY M R BOP AT, v RB R S KA L
JEMEH G, HHEC R8T AR, K
3t ] 25 A AT B 2T P K RS A Pk 2R bR
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FIH: 20 cm HUFIKAALT 80 cm HUF /KA, Wi
B 20 om Hb R KALA HLERI R RAL, 20 om Hi T 7K
P LR &, (H BT fbRRAL, U REE b
TR E TR, A AU A N R A P
B AR BRI AN R s in L 3X T AR5 TSR AR K IR
PHERA . 5B RH, 20 cm #FK
57K 30 i FH AR AR A 2 3 /KRS £ /T 0.25 mm [
BAKSE B BT 80 om Hu R /KA, [RIR JE 45 )
&, A HLE A4 A T HE AR AREEH 0 A,
B A A LY R 22 DLBOR A ALY X T 3R
frpm 2z 2| B, W T AR 2 ki AL
SIFMELAREMRE . P, 20 em MR KA K376 A
JIES 4 2T S K R - A AL SR AR R AR
3.2 HEREX BT LA R

R [ it I Ak B 18 HLAK 1 SRR fb
— M Iy it A HLAL B8 ML TC AL A B it s e £
AEERUST R AFCORE S R, A H AR IR EE, K
Jite FH e 2 A FLAE LA K v A AILAE 9 7K R A Bl R
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Effects of Groundwater Tables and Long-term Fertilization on
Mineralization of Organic Carbon in Red Paddy Soil

LIN Qingmei LIAO Chaolin’ XIE Lihua DAIQi TANG Ru SUN Yuxiang LILina YIN Lichu
(College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract [ Objective ] As an essential biochemical process in soil, mineralization of soil organic
carbon(SOC)is closely related to release of soil nutrients, maintenance of soil quality, and formation of greenhouse
gases. Mineralization of soil organic carbon varied in characteristic with soil properties and environment, while
fertilization and groundwater table are two key environmental factors affecting soil properties. The objective of this
study is to explore dynamics and characteristics of SOC mineralization in red paddy soil under long-term fertilization
relative to pattern of the fertilization and groundwater table, in an attempt to provide certain guidance for
rationalizing nutrient management programs.[ Method ] A long-term field experiment, initiated in 1982, was designed
to have 3 fertilization treatments (2/30M, 1/30M and NPK) and 2 groundwater tables (at 20 cm and 80 cm in depth).
In Treatment 2/30M organic manure was applied at a rate to make up 2/3 of the total N supply; in Treatment 1/30M
organic manure at a rate to make up 1/3; and in Treatment NPK, Urea to make up the total N supply. In all the 3
treatments, P and K was applied the same in rate. Each treatment had 3 replicates. Soil samples were collected from
the topsoil layer, 0—10 cm in depth, before ploughing in 2017. Cumulative emission and mineralization rate of carbon
dioxide were determined with the incubation method. First-order kinetic model was used to calculate potential
mineralization and turnover rates. [ Result ] Groundwater table had a significant impact on characteristics of organic
carbon mineralization; SOC content in Treatment 2/30M, 1/30M and NPK was 20.66%, 23.30% and 17.97%,
respectively, higher when the groundwater table was at 20 cm in depth than when it was at 80 cm in depth;
Mineralization rate, cumulative mineralization and potential cumulative mineralization (Cy) of SOC in Treatment
2/30M and 1/30M was also higher in the former case than in the latter case, whereas in Treatment NPK reverse
tendencies were observed; Obviously mineralization of SOC in red soil varied significantly with fertilization pattern
and depth of groundwater table. In terms of content, mineralization rate and cumulative mineralization of SOC, the
three treatments exhibited an order of 2/30M>1/30M>NPK. When the groundwater table was at 20 cm in depth,
Treatment 2/30M and 1/30M was 53.32% and 15.44% higher than Treatment NPK, respectively, in SOC cumulative
mineralization rate, but when the groundwater table was at 80 cm in depth, Treatment 2/30M and 1/30M was 5.56%
and 17.95%, respectively, lower. Meanwhile, in the case of the former, Treatment 2/30M and 1/30M significantly
higher than Treatment NPK in potential mineralizable soil organic carbon (Cy), but in the case of the latter, Treatment
1/30M was significantly lower than Treatment NPK, and in the case of the former, the treatments did not vary much
in SOC turnover constant (k), whereas in the case of the latter, Treatments 2/30M and 1/30M were significantly
higher. [ Conclusion ] In conclusion, high groundwater table is conducive to accumulation of soil organic carbon,

increase of cumulative mineralization, cumulative mineralization rates and potential cumulative mineralization of
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SOC in red soil under long-term application of organic manure, but lowers SOC cumulative mineralization rate in the
soil under long-term application of chemical fertilizer. The effects of long-term fertilization on cumulative
mineralization rate and potential cumulative mineralization of SOC in red paddy soil vary with depth of groundwater
table.

Key words Red paddy soil, Groundwater table; Organic manure; Chemical fertilizer; Organic carbon

mineralization
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