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Distribution of organic carbon with pig manure

amendments in a paddy soil
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Abstract: To improve paddy soil fertility, the effects of fertilization on the distribution of total organic carbon
along with fractionation and hot water-solubility in paddy field soil profiles were studied. This work included
accumulation of soil organic carbon and its soil profile evolution from a 10-year fertilization experiment with
pig manure amendments in Pinghu County, Zhejiang Province. Results showed that in the 0-45 ¢m horizon
soil organic carbon content differed greatly between pig manure treatments and no pig manure amendments.
With organic fertilizer amendments, soil organic carbon increased with the increase of soil profile. Total organ-
ic carbon differed greatly from sandy carbon and amylaceous carbon (P<<0.05). Soil organic carbon in the 0-45
em horizon consisted mainly of sandy carbon; whereas in the 45-85 c¢m horizon it was comprised mainly of
amylaceous carbon and sticky carbon. Also, with the pig manure amendments, hot water-soluble organic car-
bon content of the soil increased. [Ch, 2 fig. 4 tab. 28 ref. ]
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MR, HET, ENAM RN [RDR GO ML I L, FRE ML &S RIEIE /) R R AT IS T — &
R Jre 1500 (B 2 A5 A AL JIES It o X 7K e 0 5 8 45 R0 A LA 53 A SR o P 14 52 o BF 9 e L ARG,
HE Rk B A ML (water soluble organic carbon, WSOC) 1442 4k K H: 25 ¥ RRAE B9 AF 58 %5 T i + 38 A PL o
Jte DL e ISR R A A A AE T T4, R IEIOK B A PLEK (hot water organic carbon,
HWOC) 451 2k TR by AL A HLIR o3 e B Wy i ny Ak, 3R W] RIS M T e Ak . PRI, 3Rk
Ve A AL S o ) ) A AR 4 A AT (PR AE AT HLAE ) X 7 ) DT R
di 3] 509% LA M SRR I SR 40 A S48 i H B 3% 2 it I O HLIE R R 5 B0 RS A I IR DA S S B
o2z . AR RS A IR RERA AL R T Y B R AR B A MUIE R, BT R
I IR AR A AR T - A LR SE T A AR R F R ™ AR 10 3 i R T A A (] it g 2
ACER, T A HURK | SRR A ML B T S0 A R AR, DA LR AE A [ g Y 43 A
FRAE, Sl il 3582 5 e K 7 & B2 54 B 601 FH 4R AR 22 A i

1 #5577 *

1.1 IR 1 #HitEONE ST
RIS M T HIVCA S, B b 2 S, Table 1 Distribution of different sized particles

AR 16.0 °C, F3 H BRET SR 2 000.0 h, of the soil used in the experiment
YRR 1 170.0 mm, SAFETTHEM 225 d £ 4. Wi lem BRI HLB/% Bk B/% BB EG%
R TSR 2 K AR A PR RS, AT T T R 0~15 52.87 4423 2.90
TOKAE Lt S, KRS £ ) (B BE ) R )2 15~30 30.60 59.81 9.59
1 (0~15 em) FEAE N . pH 6.40, EAHLHK A 20.95 g- 30~45 12.84 68.88 18.28
ke™s RIRALRL . WPRL Y 52.87%, Wik 44.23%, % 45~60 6.61 72.86 20.53
R i 2.90% (£ 1), WE W2 1999 4F 4 H % 2009 60-75 6.40 12,68 0.9

E 4 H, TR R 3.75 kg-m2-a” THLME I,
AR 667 m?- b, IXg ik 3 M ab3E . Ohsg 3
0a iR (Ly); QRIS a LB (Ls); QhtifEHE 10 a BB (L), EE 3 K -ALH FEHLHES]
C i o= N W = | I W W A L = = W S VIR - o 7 SN S I Y 7 CR il e & 1 )
252.60, 14.70 #1 870.80 mg- kg™,
12 HERRESLE

2009 4 4 H, NI 3R B T KRGy R, BN M ESREE RIERIAE & CR 2T 1.0 kg #F
. REERE N8 em (4062, 52 15 cem, &5 6 )2 10 em) . S 37 FH 8 £ 06 58 B A8 % B A
B, FER ARG, LRUEYAR S SAEY) RACRE ke, ok 0, AT pH (B FURE BE 53 9% 1 R b
b 10 B, AT HA L S AR 200 H
1.3 HEmillik 77 % R EiE A 18

B H LTI 5 Oy Ik S SCk (14 ], Hiok £ HCh 2.5 0 1.0 W5E +38 pH (B . HHERUA S, FI4H
W P e A R LR TR B TR I - AT LK (organic carbon, OC) . R HVLFE T LM, ¥
ALY R E ARG, SRIE SRR (50~2 000 wm), BHKL(2~50 pwm) AR (<2 pum) 45K
K, SR HLUK BT 5350 (RGP 0 A AIURR /1 ) I e R S A RR AP vk, IR N SRR A
ML Z F5 S A BILEK 1) FEAEL

K H Microsoft Office Excel 2003 {4 4b BEE 4 . MIET, SR SPSS 13.0 A4 #E47 58110 81, FrA
EBHE VA EeREZE PR FoR,, AREIEANIEZ AR H Duncan’s #i E WM 2751 2 HE LK,

2 #R

2.1 HEXEEIIKTEL pH EF 2GRN
MFE2 AT LLEH . 5 L ABME, L &BH 0~15, 15~30, 30~45 cm £ J2 BA LK 2 50 3 n
28.1%, 35.1%H1 29.5%, Ly, AbFLH 0~15, 15~30, 30~45 cm 4 JZ EA7 HLER W 43 5138 0 47.6% , 105.3%

75~85 5.36 73.81 20.83
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M171.7%, VA ES T R . 78 0~45 em 2 B AT HLER BE At 5% 2547 PR A58 hn i 385 00, L % B A 34 i
LRGN R R S AR E )2 (45~85 em), MESEFEXT A WL IO A AR AN K, L, Ls, Ly 402
FE 0~45 em ~ J2 3 FEl P Bl 50 T80 % 2 A4 38 B 38 B AILBR B W A, 1T 45~85 em 2 19 SUA HLER 28 fL A
Ko Ls B 45 em PLF - SE00A HLER /D T % FRALBE | W] REJE W0 8 AR X —Fir gk,

pH 1 Bl 1) T B B34 I S B W i B A, Ls I Lo ML ER, BRER)E 0~15 em 1 pHHE R AR
FHh, HAb#s 2 pH (22 5 HAF) B E KT (P<0.05), Ly 1 Lo MHELE, 15~30, 30~45, 75~85 em +
JZZ 0 pH H 22 7 A2, HAbS 1225 7k B E K (P<0.05), Ly il Ls AHELEL, 0~15, 15~30 cm [H]
pH E2ZE S A RE, HA4 12 pH (EIH 22 5 18 8] 3 K (P<0.05) ., ifi 3 e i) pH A 353 i T 6
WA, HohiEin 5 a B9 pH K,

22 MBIEAIIABLBMALEHE %2 AELERMLE pH ERR AN
345 B 2 Table 2 Total organic carbon contents and pH in the differnt soil depths
WA 3 R LR 1 53 A W WEem pH RATHLIR /(g-ke)

f AR AT AL B B89 20 AR AR AR

A HTRER . Lo(0 a) 0~15 640 + 0.52 a 20.95 + 0.6 9 a
ST 4 B 045 om & J2 1 15~30 723032 14.14 £ 073 a
PR L A FEG 015, 15~ 30~45 759 £ 0.04 a 6.11 %07 7a
30, 30~45 cm + 2 HLER 5 5 1 45~60 7.68 + 0.05 a 3.97 +0.23 ab
11 39.8% . 68.0% Fil 150.8% . Ly 60~75 7.69 £ 0.04 a 388 +0.14 b
K FE 1 0~15, 15~30, 30~45 cm 75~85 7.74 £ 0.09 a 474+ 073 b
R AT WL B 4 R 36.1% | Ls(5 a) 0~15 7.16 + 0.42 ab 26.84 + 0.87 b
155.1% 1 616.4% . L, &b H 5 I, 15~30 7.82+024 b 19.11 £ 0.73 b
Ak RAH 38 g BE 53 R -2.6% 30~45 8.12 £ 0.05 b 791+ 0.60 b
51.9% fl 185.6% . %I T ¥ K Bk | 45~60 8.23 + 0.06 c 3.04 £ 020 a
Ly AL HEFY 0~45 em + )2 8 &5 T 60~75 840+0.11¢ 282+ 003 a
A Lo(P<<0.05), H 0~15, 15~ 75~85 864 +0.13 b 296 +0.17 a
30, 30~45 em 2 A7 BLEK ST I Li(10 a) 0~15 7.29 £ 0.04 b 3093 + 052 ¢
M 38.3%, 77.3%H 88.5%. Ly 4t 15~30 7.48 £ 0.15 ab 29.03 + 0.86 ¢
25 LARML, sLRGE 30~45 784 + 021 a 16.60 + 0.81 ¢
i) 22 5% . 3% (P<<0.05), 0~15, 15~
30, 30-45. 45-60. 60~75. 75~ 45~60 7.99 = 0.05 b 427076 b
85’ em + % £ BB 4 R 60~75 7.90 = 0.03 b 382+031b
75~85 7.80 £ 0.06 a 452+039b

28%, 795%, 69.7% , 12.5% ,
12.0% %1 18.0% , 5 W jifi & 3% 4F- FR
B 385 A )8R A HIL A 1) R

LT 750 B (18] F) 22 5 L Ay ) — R PR AN [ b B2 8] ) LU, AN ) 5% B

R B ) 22 5 W 2 (P<<0.05 ),

2 0 TR, & LEAPUKSEERAR,

M1 AT T2 AS AR FEF T, AR ARG 0 B I ) T R R ) 358 T 2 B R AR A A,
TN T%~T7% , 278 A0 B 5 R 5 100 Z0RE Ak 1 ET 43 B 461 D0 22 300 32 3 1 n vy e 34, S L 3%~
42% ; BRIk 18%~56% .

2.3 MEIEETHKIRER VRN

AR 4 AT, A5 b3 FROK VS T A Bt B ) DR A 0 S RS B g Ea B R )2 UK M
AL, DK 322 S A 5 W RAR R A RREA G, 30~60 em T2, RAMELIG, Z T2
- EPOKIE A WU EAG H AR 2%, X5 Flessa ™S BF 58 45 8 —20; 60 cm LLF 4+ )2 HEHOK AT
BLIR SR B T R, 302 A2 M KA B 1) 5 SRS L I it 4 3% A B 1% 398 i = S RO s T A L B A A
e ORI A PURAAL S R ) gAY | AR A SRR A G, I A2 3R U AN TR
SN 1S ARG A [ A AN [R] 2 Uk A 3R BRI A LR o S AL L BE L R 2.319%~27.36% ., )2+
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Table 3 Distribution of soil organic carbon in different sized soil particles

nb 3 VR HE fem BRI (gke) MR ok BRLB (goke) 7 HLBR /%
Ly(0 a) 0~15 14.38 + 0.82 a 5.43 £ 0.96 a 072 £ 0.17 a 98.00
15~30 6.62 +0.94 a 5.03 £0.83 a 1.37 £ 0.49 a 92.08
30~45 1.22 £ 0.18 a 2.97 £ 0.69 a 1.73 £0.13 a 96.89
45~60 0.40 = 0.00 a 2.19 £ 0.09 b 1.53 +0.07 b 103.78
60~75 0.37 £ 0.03 a 2.11 £ 0.02 ab 1.67 +0.20 b 106.96
75~85 0.39 £ 0.05 a 240 £ 027 b 1.94 + 0.08 ¢ 99.79
Ls(5 a) 0~15 20.11 £ 0.89 b 526 £0.17 a 0.72 £ 0.03 a 97.21
15~30 11.12 + 095 b 497 + 045 a 1.16 £ 0.13 a 90.27
30~45 3.06 + 041 b 3.30 £ 0.65 a 1.22 £+ 0.07 a 95.83
45~60 0.58 + 0.11 ab 1.99 + 0.08 a 1.17 £ 0.02 a 123.03
60~75 0.39 £ 0.05 a 2.00 = 0.09 a 1.12 £ 0.07 a 124.47
75~85 0.43 = 0.08 a 2.05 £ 0.04 a 1.20 £ 0.16 a 124.32
Lio(10 a) 0~15 19.58 + 0.83 b 751 +0.89 b 1.93 + 0.60 b 93.82
15~30 16.89 + 0.33 ¢ 8.92 + 0.06 b 264 +0.11b 98.00
30~45 8.74 + 0.58 ¢ 5.60 = 0.96 b 1.89 + 0.86 a 97.77
45~60 0.66 + 0.15 b 224 +0.10 b 1.09 = 0.06 a 93.44
60~75 0.39 = 0.01 a 224 +0.10 b 1.29 £ 0.14 a 102.62
75~85 053 +0.15a 242 +0.08 b 1.54 + 0.11 b 99.34

LI - T 0 R ] 19 22 S LU A () — TR B S () A B 2 ) 1 AR, AN TR) S R 38 7 B M ) 22 5 W 38 (P<<0.05)
SEROKIEVEA HLOR 5 33 B HLBR A FE ), T RE = S MLBRTE 38 5 T T 200 A D B 0
3 b

AL R . A% 2 T E BN R 0~45 em LZAHUE,  EBEREANAFE FR A 84 m s, AR 20
QAT AT HLICHLAL A AC I BE 12 25 P i AN RIS AL | e S 1 AN AT D7 2 R e pLaR & & 100 s g
SRR (26 a) A [R] A Ak 21 26 4R KA AT HLBR 3 A 28 5 SO AL sh 28 Mt s R W1, R HE ok
FE R A B B35 Th e, WA FUIE RIS AT 3 P it A IS B e A o e SR 2 A pL R AR, S Jl 2 4
Xif AT 1l XA ] (16 a) A [ it M Acb 3 (AR IE SRS ARGt . AR S8 JEmoits . St AL IE AOASIEIE ) F B¢ -
SV LR SR BE 3 A FEAE T S R B, A (] T Ak B o S AR 2 - e S A ALk, H AN W]t A Ak
O BA BUE BA B IR EE o A AR Ry . X S AT A5 RARAT

AWEFE 0~45 em 1 JZHYBSRL N A PUBK T 20 AA R, ELBENE #5245 FRAY 58 I AT HLB IS . i 7E45~
85 em 2, AU E LA THORLABRL b o VR 201588 A HUIE AN W]t N AL B A1 R B 20
Pt LYY HA LD KRS B OB Z AR G R AR A LaR > AT TS d AR B, AT LR 3
BAPAE T L HERDRL b, A AL BE 25 P2 M bR A o R A DO R M X A (16 a) A AL S A
(7t A Ak BT 08 - OREAT AILBR TR BE A E — 2D WP ST B, A [a] it A Ak 2 32 B e A 2 3 p b AT
BB S 028 00 B 64 53 TC LU A1), AE O B0 AT ek A8 b b AT AL B ) TR 93 A 4 Jr o %) L AT BILBA 1 ] 588 £ 4 3L
TR E AT 2R, BORLAE B A Lek i 2k, E22 R My N g Bk . Rk A A
BT PR RE S, EHAP A EA IR, 82 LIRS0 AW 5T 1 58 BTt 2 DUBY LRI b kL A
T, BRI RRLA B BAT DRI AT AR A RE 0 o 24 3 rposa i i g9 SN IR HLPD NS, AR T2 BB kLA kL
PRI A LR A B 2R B AR, 2R ANEA B o FC B RV R AR 73, i LATE - SR A )2 b b b ik
TEAS KL R BT o B L e, ELE AN IS DLt 4F BR (9 35 mr s s Wi AR BREIZ TRk A 2
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Figure 2

Relationship between soil TOC contents and OC contents in different sized soil particles
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55t R A BEAH L, R i g 2 x4 TERHAKBAEFIHRRES ZENMILE

AF PR B 1 i 4 49 BROK S M A ML Table 4 HWOC contents in the soil and the ratios of HWOC/TOC
O, EL 4% S T b K A b 7 WiEfem UKL (g-kg')  HUKTE A BLIR A HLIR
KL Ak it 5] T VR B 184 I 4 B ARG IS T L4(0 a) 0~15 0.55 £ 0.07 a 0.026
o 3 0 A A K O TR il A 15~30 045 +0.03 a 0.032
il B2 T Y PR BAOK S OGS A Lk 30~45 0.42 + 0.00 a 0.069
WA AL F T 2R B, 5 0 IR Ak B AR 45-60 051 + 0.08 a 0128
B, AHLAE A 2 4 A HLAL AT fiE 60-75 0.58 = 0.01 0.149
B kg LI HOK AL AT LB, R 75-85 0.55 + 0.01 a 0.116
HEGIRMIREE R o X P51 X Ls(5 a) 0~15 0.71 + 0.06 b 0.026
o WA AR A s R B, K

A BLBE 0~40 om b JZHE(T 15-30 0.54 + 0.04 b 0.028
T 1E 4080 em +EFF 5> T 30~45 0.45 + 0.03 a 0.057
ST T K0 X i 2 3 45~60 0.45 + 0.03 a 0.148
R - K R M PR ) T A A 60~75 0.62 £ 0.02 a 0.220
52 ) 26 BH | 45 A BROK 5 M A HL 75~85 0.81=0.01b 0.274
B AE + 50T 0~20, 20~40 Fl Lio(10 a) 0~15 0.89 + 0.03 ¢ 0.029
40~60 cm %5 3 N E P R E K 15~30 0.67 + 0.04 ¢ 0.023
S, FEIFEEBR T AL 30~45 0.61 + 0.01 b 0.037
W08 PR X 21 HER I 4 HEA HLAR A1 45-60 0.64 + 0.04 b 0.150
MACTT S B SE L, A BAEH 60~75 0.91 = 0.03 b 0.238
BLPPOR A 5 R SRR i AT 75-85 112+ 0,01 ¢ 0248

i CA=N b
ﬂm&%iyﬂiTw¢Efﬂxif“f VLT, OB ) 0 2 5 L e ) — VR O ) A 32 16 L, R 5 2%
%ﬂ:i%\/—ﬁo L@gﬁﬁﬁt[ 8 %‘:{E@ s *l:l o1 KR ) 22 5 B 3 (P<<0.05) .

I8 - 610+ 4K e b
ATHL: . A7 U M AR (5B LB 00 0 R, 33050 A 1= I 0l e 2 2 3
FERNRTEY) . R R A BB R RA, TR, B A HUIAG B A B R 5 B 2 SR VA
BLB

4 i

TR ZERE N T e S A MUK, ELBE AR BR G R se . AR RAE A 0~45 em )R PR 2
SRR B R A LR B AL, H 0~45 em LR E ALK E T B E, 45~85 cm
TETHNE S EERARE,

T Bl 35 T 40 A I S B LR B9 AL, Bl 0~45 em )25 45~85 em L2 AWURA B FH £ 5. 0~
45 cm 2RI E, HEP & LEESEBE BB MERER | RyRaR 2 b 5 5 B 1A e T e
o X HERYRLRFTRLO G DL Y FROR AP A AR, A 2 R 0~45 em LR LIADRLER N E, 45~85
em 2 00 DR 7 B AR BB N 32

- PR BB i ) T R 8 0 S B AT S B, L A A R ) S B, ORI A
BLB 5 S AT B e 1) L 1 e 5 T % 2 1 o 22 2 — PR o — 18 3 I iy R e Bt 2 T 4R i R ORI A
IR 3
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