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Effects of Different Organic Amendments on the Activity of Heavy Metals in Contaminated Soils

NI Zhong-ying', QIU Zhi—teng?, SHI Yi—jun', ZHANG Ming—kui*

(1.Agricultural and Forestry Technology Promotion Center of Tonglu County, Tonglu 311500, China; 2.College of Environmental and
Resource Sciences, Zhejiang University, Hangzhou 310058, China )

Abstract:In order to understand the effects of the application of organic amendments on the behavior of heavy metals in contaminated
farmland soils, field plot experiment was conducted to investigate the effects of the addition of six different organic amendments on the activity
of heavy metals in soils, concentration of heavy metals in surface water, and heavy metal uptake by rice plants. The tested six organic
amendments were composted rice straw, fresh chicken manure, composted chicken manure, fresh pig manure, composted pig manure and
commercial organic fertilizer. The results showed that application of all of the six organic fertilizers could obviously increase the contents of
water soluble heavy metals in the soils and concentrations of heavy metals in the surface water at early stage of the experiment, as compared
with the control without application of organic manure. The increase in the contents of water soluble heavy metals in the soils and
concentrations of heavy metals in the field surface water were highest for fresh pig manure, followed by fresh chicken, and the lowest for
commercial organic fertilizers. The contents of heavy metals in soils and the concentrations of heavy metals in field surface water decreased
with the increase of the experimental time. The effects of applying organic fertilizer on the accumulation of heavy metals in rice grains was not
obvious. Correlation analysis showed that the contents of water soluble heavy metals in soils, and concentrations of heavy metals in field

surface water were all significantly correlated with the corresponding DOC concentration, suggesting that the increase of DOC could promote
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the activation of heavy metals in soils. The difference in the activity of heavy metals in soils added with different organic amendments might

be due to the difference in the degree of decomposition and release DOC capacity of the added organic amendments. But the research also

showed that the soil DOC decreased gradually with the increasing time of organic fertilizer application. Therefore, the activation of heavy

metals in farmland soils caused by organic manure was temporary, and the accumulation of heavy metals in the grain during the late rice

growth was not obvious.

Keywords: organic amendments; heavy metals; activation; safety of agricultural products
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Table 1 Properties of the tested soils

pH {i ﬁﬁw}z 2(??“10 N B Texture ﬁi&@ig V 'f;l’?ble ; mgc'ilg" mgc'ilg" mgp'i/g" ng'nljg" m;i/g" mgA'Sk/g"
5.53 15.22 e+ 14.34 0.63 77.46 98.66 185.97 0.32 13.56
2 AW ENHEIR
Table 2 Characteristics of the tested organic wastes
AHLAE Bk Total  JKIEMERR Water 4% Total /N EC/ B4 Total B4 Total 24 Total 45 Total 45K Total Bl Total
Organic manure Clg kg™ soluble C/g-kg™ N/g-kg™ dS'm™ Pb/mg-kg” Zn/mg-kg” Cu/mg-kg” Cd/mg-kg” Hg/mg-kg” As/mg-ke™
RS 7.13 344.7 2.14 12.1 284 1.23 6.3 53 38 0.082 0.032 1.37
FCM 7.64 373.4 39.10 20.1 18.6 2.52 154 153 204 0.13 0.074 7.65
CCM 7.91 338.6 17.48 22.1 153  2.96 19.8 208 258 0.17 0.092 5.68
FPM 8.03 342.8 22.23 18.2 18.8 3.64 11.8 117 168 0.11 0.052 9.47
CPM 7.63 313.2 5.65 21.7 144 413 13.4 163 232 0.14 0.083 10.12
COF 7.66 322.5 4.64 24.8 13.0 4.34 114 86 42 0.12 0.130 6.43

VB E LS LT 5 FeAt, Data is given on basis of dry matter; RS: /K FEF% FF , Rice straw; FCM : 39 3% , Fresh chicken manure; CCM : RS 2EHENE
Composted chicken manure; FPM : #ftf 3¢ , Fresh pig manure; CPM . JE 2 HEE , Composted pig manure; COF: 7§ A HLAE , Commercial organic fertilizer,

[f]s The same below.

—518—

http://www.aed.org.cn



R FRNE, 25 AR FPSEA LD {5 A P 3 o Ja 5 1 A )

2017 £ 11 A

1.2 HELLE

HH [R]/NDOGRBG B B O HLIE ) |« /K S
FF B XS 2E G FEHEAL BTG 2 R 2 HE AT R R
HHLIESE 7 AP, /NX AR 30 m?, (3 mx10 m),
T PEEE S 3 W /DX AR 60 em [ SRR bR
B (A 30 em i AMT ), B—/ DX S5 HEK B L
— R EANEE . A HUIERH (P DAY T 750
kg 667 m?, FE ARt AT VI # & 2~5 em, F—/N Xt
H NH.NO; KH,PO, . KCl %% 450 g {ENCAE,, S5AHLE—
EEHFRITT SR A LD #K 2 R 10 em
KA BRI R EFEAR 1 3~4 MK FERL Y i
1Bk, BB 15 emx15 em, B57CHE 3~5 ¥k, 1 MHE
JiEE AL 1Y, AR R . PR R k204 T H ()
B, TR S A 5.10.20.40 .60 d F1 90 d R4E
BRI KRS (RS 87 d FENT, 565 90 d HH THI)}
BHOEBUK), FTFor0r 8 K g vk i 48 AR
thEE G JE i, [FI A KRR (DOC) . SRARIN L
SRR S AUKFE IR G, o Al — AT AR
(A2 5 em ) RAERF VBN X HRAE 7 AR - FEIR
B REEREE 0~15 emo ZKFERCEET (55 90 d)iL
AR W 7~ 5 [ B RS PIAE S Tt 54
PESE SR G XAFERKEZ 1600 mm, 1
16.8 °C.,
1.3 WA E

+- 4 pH (ECR A H MU el e ™, HIEA VLR
oKk Vario. EL JTE 40 B AN % o 7K 1 A BLak
(DOC) FH 0.5 mol - L'K,S0, % W 1842, FH Shimadzu
TOC H 853 SN R o - 3505 5 5T % et PR o R 00
FEP RN AL b B 4 SR v AR T A T
Mk, Fa Y-8 FIRIBOEE A E CuZn Cd,
Pb, Y3 JE RSO He, B & AL - F PR AR 43
FEREEEME Aso MERT, B E 10 ASFE i AR E
IR IIESE 3, 25 4 Jm o0 R IR Z 45 0 HE 5% LA
W5 B AR AR R S HITE 10% 00T . T igErh 4
Ja& & i R AR E LI E ™, o, Cd \Cu . Zn F#:
PR T PR — = AR A, A S e IR o e e B
HE Cd, HIREFIEIEN BRI E Cu.Zn; Ph FH#:
iR — i R — SRR — = AR T A , A 22 IR 4o
FCREEVENE . Hg FIRSRR - = B B2 20 i , 12 Wl
TEIETEDE ; As FHERRR -G IR - = BRI R, &Mk
PR-THRRAER A OC R . I oKIE SR e &
25 B PR BRI, 5 2 an R B BRIBCH XS F ot £
10 g B+ FE, A 10 mL 25857k iE +4E, 78
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2t T IER 24 hik B SKAERfS , PN
EEFRME LKL 1:10, #R% 2 h 5 e wiEgtad
8o FH AR RUR]E S BPE 0.45 wm JEAE, I 1 %
VIR A TR AL AL T IR F2UY . T K AE Cu Zn Cd
1 Ph F SR - RO L v R IROL
TEENE He, B S S -AEIR A 0 L EEEIIE As,

TR F Microsoft Excel 2003 4b¥f, 25 5+ i
FVEGEIT /3 AE DPS 3.0 #4523

2 HERESMH

2.1 TEFKBAEESENTL

HH [ g0 45 R R I (3R 3) , AE i3 T 40 d, A
MUAE G R X 3 oKis M &R & i A TR
SO, SRR R AL R 2R AN 4R AN A I 22
5o EIRIE 5.10.20 d |, BE R oA HLIE b P
(COF) A, it F HeAth A HLAE AL BEAY + HEK 7 1 Pb 15
3 BRI A S d e A AUAE b
[ - 8K P P ~F- 3 5 i v O IR AR B 6.97% ~
24.74% iR B R 5 10 d A5 20 d, it B HA AT HLAE Y
T HEK B Ph S i A 6 R 15.509% ~
29.46%F1 7.63%~25.00% ; 7RI 045 40 d, HA 6T
Bt K RERE AT AT B 2 1) - HOK I YE Pb B & T
X BR300 Y 6.429% 0 7.34% ) ; AR B4 60 d il
5590 d, i PR S IR 2 fa) - 38K %% Ph 15
TRENZES . AFELHLZ A £ HOKENE Cd S
AL 5K Ph ARE AL, FERIR R (55 5
d), Bt FH A o AT LA AR B AN it FF HC At A MLAE Ab B
() 13K Cd 357 300 28R T 0T B i P e K et
FF XS XOAMENL BT a2 FE IS AE 5 4
AL PRR - HE K Cd B X IR 21.92%~32.88% ; 75
RIS 10 d, FUA it A B XS 2 MU e 26 1 3
KV Cd 35w F xR, 43 5 X IR 14.86%
17.57% ; PR 5 55 20 d, FA it FH i S5 XS 288 1 1 48
K Cd 28 X R, S X R 22.399%;40 d )5 L, 45
SBRZ 6] KR TE Cd SR E AR

AE AL PR (8] £ 3K 7 Zn Al Cu & & 7RIS
AT 10 d 9284k S5k Ph, KiEYE Cd 1728kt
BERALL, BRIEEES 5 d (it R S E LB AT e K R
FEFFAC BRI M Zn . RIS 10 d BT EE K RERS FF
PRI KEEYE Cu SXTIRTC R F 22 R 2 4h, HALAHL
HE AL BR -3 K YE Zn B0 Cu S48 1B 250 T-X I,
K PE Zn F Cu 43 51 iy 4 %) BR 10.10% ~23.18% #11
19.39%~52.58% . %3 20 d JJiti FH /K R R A RN i A5 BIL
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NEAL 3R K Zn F1 Cu S5 40 d J5 i FH B fif
R ZERE IR AT A KB Zn FI Cu 5 X0 BR 22 7] 22 55
WA AN B LG P XS EHERE BT S 4 2 I g e
JEAb BEAY E3EK S Zn A1 Cu BRI E5 R ATIR 24
TXF R, R A ZEHENE i fif 4 2 W p ZEHERE XS £
BOKEE Zn B Cu 1520 T RIRI S5 R A AL
NEXT 3K B Hg F1 As S 2 AT, EA
SR IR Z )Y 22 S B IR B K (36 3).0

6 YCKAE I A A 1) - S K i Ve B 4 R 1 2
IR B AR, K P Zn Cu Cd Hg As
SEX S AR 240 we kg™ 2.84 mg kg™ 0.90 mg -
kg™ .66 wg-kg 26 peg kg Al 95 pg ke A HLYIEL
SE PR+ K% P Zn Cu Cd Hg As [ 75 547 5]
1 258~275 pg-kg™ .3.01~3.38 mg-kg™ . 1.00~1.27 mg-
kg™ .68~76 wg-kg™.24~28 pg-kg™ F191~97 pg-kg™
Z[6), ZH G LT AR ZE SR 26y dw i, AR AT Bl
JE HE FEHENE BT BE K AR AT A eI
22 HEKHESRESENEN

it AT AL XS FH TIK h 8 R & il A 1 —
FERZ (R 4), gt 54 PR 2SR 8 48 oo

A N 4 BT, A HUAEXT H T K 5 He Al
As FHEAZIREL/N, 48R0 ) AS [] b 242 a) i
K Hg SE o 25, BRI 5 d it
HERE AR T K H As & BB = T RSN (g
8 52.53% ) , HAth R AE IS 7] K it FF At A HLAE b B
XTREZ [R] HTEK Y As IREEY CR B 255 . APLIE
X FHTE K H Cd ¥ BE 52 Mt A0, AR 50 1 1] X
AALESS 5 d Jit i e XSS A 2 A0 38 56 20 d JitiK
FERG AT BT A0 2 R 285 e I b B Ay HH T /K R Cd
BB AR B XS BR 43 ) H X R R 25.83%
16.55% .20.80% .30.92% .32.73%.,

A HLAEXT K H P R 2 B e =2 25t B i
BSARET 10 do o 2838056 5 d i), e A LI A
PRH K A Ph YR B X AR, X AR 15.91%~
37.88%; TEIREES 10 d B, it R A HLAE A B
A, Hpluit A HLAE AL BRA FH 7K FR Ph e BE 35 8 4
HE, 5 HO6 R 28.07%~37.72% 5 £ X 36 45 20 d B, 2
A it B i X0 28 b LA T THT K R Ph R R T 6 IR
(1 X8 22.22% ) ;40 d )&, FIr it A3 FILAE A B4 )
T 7K Fp P B 55 % IR 2 6] 35 0 S 5 0 22 5

x3 EAARAAVRLIERKIEEERSENHTE

Table 3 Dynamic changes of water—soluble heavy metals in soils amended with different organic fertilizers

FHE AW PURER ] Sampling time/d FhE b WU ] Sampling time/d
Heavy metal Treatment 5 10 20 40 60 90 ||/Heavy metal Treatment 5 10 20 40 60 90
Pb/ CK 287d 2584  236d  218b  227a  212a Cd/ CK T3¢ 74b 67b 62a 66a S54a
pe kg RS 334b  314b  287a  232a  218a  220a pg kg RS 93a  82ab 78ab 69a 65a 59a
FCM 358a  323ab  295a  234a  229a  2lla FCM 97a  85a 82a 7la 68a 55a
CCM  314be 302bc  267b  228ab  23la  218a CCM  89ab  78b 69b 67a 6la 64a
FPM 357a  334a  288a 217b  219a  223a FPM 96a 87a 73ab 69a 65a 63a
CPM 326b 298¢ 254c¢  229ab  224a  217a CPM  9lab  76b 63b 65a 57a 57a
COF  307cd 268d 243cd 224ab 2182  213a COF  85be  67b 73ab 68a 62a 63a
Zn/ CK 3.07¢c 2.89¢ 291c¢ 2.75b 2.63b 2.77b Hg/ CK 26a  29a 24a 25a 26ab  23ab
mg-kg™! RS 338bc 3.32b  3.04bc 2.76b  2.81b  2.70b pg kg RS 27a  3la 27a 23a 22b 21lab
FCM  3.65ab 3.34b 3.2lab 2.99ab 3.05ab 2.87ab FCM 23a 27a 2la 29a 23b 18b
CCM  3.78a 3.56a 343a 3.2la 3.1la 3.18a CCM 24a 32a 26a 24a 29ab 25a
FPM  3.46b 3.38ab 3.22ab 3.19a 3.07a 3.13a FPM 28a  28a 27a 26a 3la 26a
CPM  3.59ab 3.42ab 35la 3.23a 3.14a 3.08a CPM 25a  25a 23a 28a 23b 22ab
COF  3.38bc 3.29b 2.89¢c 2.84b 2.76b 2.87ab COF 27a  28a 27a 23a 25ab  24ab
Cu/ CK 097¢ 098¢ 0.85¢ 0.86b 0.88b 0.85b As/ CK  113ab 98ab 87a 92a 86ab 93a
mg-kg™! RS 1.18b 1.03bc 097bc 0.94b  0.92b  0.93b pg kg RS 106b  104a 79a 89a 78b 89a
FCM  13lab 1.27ab 1.14ab 1.17ab 1.09ab 1.12a FCM  121a 8% 85a 93a 89ab 97a
CCM 142a 133a  1.29a 123a 122a 1.09a CCM  119ab 103ab 89a 87a 83ab 87a
FPM 1.45a 1.44a  129a 1.20a 1.08ab 1.15a FPM  112ab 103ab  92a 92a 89ab 93a
CPM 1.48a 1.33a 126a 127a 1.18a 1.12a CPM  117ab  94ab 87a 85a 9%a 90a
COF  1.23b 1.17b  096bc 0.92b 0.89b 0.92b COF  107b  98ab 89a 88a 92a 87a

—520— http://www.aed.org.cn



R FRNE, 25 AN FPSEA LD {5 A P b 3 o Ja 5 1 A )

2017 £ 11 A

Jite AT AILAE XS FH TR K H Zn F1 Cu ¥R B 9 52 00 B
Pb .Cd S50 5. (3 4), B-5BGHUIERNESC R 0 %
I, H A Cu W B2 (R 5200 ST X Zn W BE B SENA o it
FAZK RS RS AF 502 5 d /Y 7K Zn F1 Cu ¥k
FE A B R, 4 i b X BRI 19.57% A
30.36%,10 d J5 S5XIETC B A 25 5. MR A HL
HE QXIS 5 d B HEK A Zn WA B35 15¢
Wi, X Cu JCRH S 520 . it FH T B S 2 FIXG S HENE
BRANBIE BLAL, XA 56 0] F i 7K Zn  Cu ¥R B2
Y S 2 (L M e R e 6 HsF [P 184 i T ek
550 Hrp it R B XSS AL PR T K H Zn A1 Cu MR EE
A3 585 H X R 13.609%~31.88% %1 30.77%~67.86% ; i
FHXG S HENE A B 1K H Zn F Cu 4R BE 43 1] 5 HH %)
8 10.40%~25.62%F1 29.41%~55.36% ., Jiti F T 3%
AR 60 d HTH /Kt Zn ¥R B2 AR50 i 20 d
FH AT 7K Cu e B 349 1 25 1 1% L {52 i o o X
i () PR3 A Tl 5 o it R I R 2 A BT 60 d
H T K o Zn F Cu ¥R BE 49 5 & 8 X% R 21.60% ~
28.99%FN 11.48%~46.43% ; it 1A 2EHENE (1) Ab FRAE I
B HT 20 d B K 5 Zn B0 Cu 3 EE 43 90 w5 X B

8.82%~19.53%F 11.48%~46.43% . otk -, it A L
REX FH T 7K H 4 i B A S M R e R /N
T K E SR S
23 AWM KEEENBEAIELEREN
Al

NG FR A, 7 A b 3 KRR 7 R LA R R
I(358.34 kg - 667 m™) , jifii FH 7 di A5 AILAE (XS ZEHEAL |
B XS SR FEHE N 4 7 i 0 v TR, il
397.34.392.33 388.67.381.43 kg-667 m=2, 435 Ll X}
HEHE I 10.88% ,9.48% . 8.46% .6.44% ., Jiti [T 53¢
FKREFS AT 077 2 43 1] e X B3 i 4.87% F11 2.69%,
HEMSAEZE ™R FESRTT E LR EER

25 ZEIRFRM, Bt XG2S HE T FRE ZEHE N AL 2
FIFEK R Zn F1 Cu 7 32 5 T X0 b B4, At it A
MU AL R R K Zn 1 Cu &5 5 % B 22 (6] JC B i3 2%
o SFHAPUEXAEAKH Pb.Cd Hg F1 As &t 170
ERER

3 1tig

SN S P G A T A B DR R OR B A 2

R4 EAARAVEREBAEKFEEERENHEEL (pe- L)

Table 4 Dynamic changes of dissolved heavy metals in floodwater from fields amended with different organic fertilizers (pg-L™)

TR b UREBST ] Sampling time/d FL)E Lb R B [E] Sampling time/d
Heavy metal Treatment 5§ 10 20 40 60 90 |Heavy metal Treatment 5 10 20 40 60 90
Pb CK 132¢ 11.4b 11.7b 10.4ab 10.7a 10.2a Cd CK 6.89b 6.34a 5.53b 5.87a 6.23a 6.14a
RS 16.4b 14.6a 129ab 10.2ab 10.5a 10.7a RS 733ab  7.54a 6.68ab 6.79a 598a 6.45a
FCM 177a 15.7a 143a 124a 11.2a 10.7a FCM 8.67a 6.79a 7.24a 5.45a 6.35a 5.88a
CCM  169ab 149a 13.7ab 10.6ab 10.3a  10.6a CCM  7.69ab 6982 6.48ab 598a 5.88a 6.87a
FPM 182a 15.6a 13.2ab 11.8ab 10.5a 11.2a FPM 8.03a 7.45a 698ab 624a 5.19a 6.48a
CPM  16.7ab 152a 13.6ab 10.2b  9.7a  10.3a CPM  7.58ab 6.98a 7.34a 5.03a 645a 5.8%
COF 153b 12.6b 119b 98b  10.5a 10.4a COF 6.87b 537a 6.96ab 6.88a 5.78a 6.45a
Zn CK 138¢  136b  128¢  127b  121b  125b Hg CK 0.68a 0.66a 0.64a 0.59a 0.5la 0.54a
RS 165b  142ab  144bc  133b  136ab  124b RS 0.51a 0.7la 0.59a 049a 0.63a 0.49a
FCM 182a 178a  163a  154a 139ab 142a FCM 0.63a  0.59a 0.73a  0.53a 0.58a 0.48a
CCM  168ab 153ab  146b  143ab  152a  138ab CCM 0.59a 0.69a 0.59a 0.57a 0.6la 0.6la
FPM 178a  171a  159ab  155a 147a 139ab FPM 0.57a 0.73a  0.68a 0.53a 0.59a 0.57a
CPM  163ab 148ab 153ab 14lab  125b  132ab CPM 0.62a 0.64a 0.77a 0.5la 0.62a 0.52a
COF 157b  138b  143be  136b  123b  126b COF 0.72a  0.73a  0.68a 0.56a 0.58a 0.53a
Cu CK 56d 61d 54c¢ 51b 48b 52b As CK 3.56b 3.89a 3.25a 3.18a 4.23a 4.13a
RS T3¢ 66cd 58¢ 57ab  59ab 55b RS 3.56b 3.68a 298a 3.29a 3.98a 3.98a
FCM 9%4a 98a 79ab 69a 73a 68a FCM  428ab 4.02a 3.15a 2.89a 4.15a 4.05a
CCM 87ab  87ab 83a 66ab T2a 69a CCM 543a  3.79a 3.66a 298a 3.68a 3.56a
FPM 89ab  83ab  79ab  63ab  68ab  6lab FPM  4.65ab 42la 348a 2.69a 3.79a 4.12a
CPM 82bc  68bc  63bc  59ab  57ab  63ab CPM  423ab 4.13a  3.29a 3.10a 3.96a 3.78a
COF 68cd  64cd  67bc 54b 58ab 54b COF  4.12ab 3.89a 3.47a 299a 3.74a 3.66a
http://www.aed.org.cn —521—
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xS ANEMBRPESRERRAZMI(ng k')
Table 5 Effects of organic fertilizer application on concentrations of

heavy metals in rice grain(mg-kg™)

Trﬁf‘int Zn Cu Cd Hg As
CK 0.26a  16.38b  8.24b 0.31a  0.005 9a 0.003 7a
RS 0.25a  16.03b  7.70b 0.32a  0.005 4a 0.003 2a
FCM 0.28a  17.21ab 9.23ab  0.3la 0.005 2a 0.003 la

CCM 0.25a 1822a  9.42a 0.30a  0.006 2a 0.003 9a
FPM 0.27a  16.97ab 8.90ab  0.32a  0.005 4a 0.004 3a
CPM 0.24a 18.24a  9.42a 0.32a  0.006 3a 0.004 la
COF 025a 1599  8.33b 0.32a  0.005 7a 0.004 3a

DT, — e H AR K, R RN E 5 E
{45 135 pH {8 .Eh  Fiib A WL FI2EFECR Ak
PR FECEL \CEC RPRLi PIRIAE AT ZEAH
) 3 Edkg s, m T IHA LR E 48 Pb.Cd.
Hg 1 As & s AR, BRIt MLAE 5 AS R b 2 -
18] Pb Cd \Hg 1 As frs AR 40T, (HEBHRAL
JE S X EEET BY Zn B0 Cu, DRIt B 0 XS 2
XGAEHENE | Hrlef s ZE R FEHENE Y 14 Zn A1 Cu &
i EbXF HR WA 189, (E it PR /K R RS FE IR S A AL A
TSN R AR . L, N 4R A
ERE it & S 2B PUIE T REXT L3 Zn Cu
PTG PRSI — s BBk, B PR A R, Rt
AN A 22 0 1) 4= 498 S b SR AL 0 R SR R kL
TRV G AR A K AR T CEC BAR A HL

RE (At D o s A e A b, (LR 3 o AL it )
AR, AP S R CEC Ak th 2 F BRI . BT
DL ASFFE 0 A P2 [0 1) B 4 S 16 1k 22 57 T S A HERR
T AR RN AR KR 25 A . CEC
g A

6 2L T A MUAR At FH A AR s 2s T A L
JES it i 48 P e e 1) i, {E K s ) i s
(B 358 T2 T AR A AN B S o X A Ab B A SRR S K
HEELE GRS DOC WK Hr R (n=42), 11
JK¥%PE Pb . Zn .Cu.Cd Hg #1 As 5 DOC BYHH % 25
4351k 0.945.0.758 .0.648 .0.931.0.201.0.701 , & Hg
HPIEIR BN R E Ko XERAR B T K B Jm vk R
DOC Y AH K53 Hr % B (n=42), H T /K H Pb.Zn Cu,
Cd . Hg 1 As ¥ 5 DOC AYAHIE R B0 510 0.925,
0.877.0.771.0.748 .0.318 .0.294, [% Hg Fll As #MHE
PEHERIAF] B E K-,

g LRI, A MRS R Y 3% DOC (3 i
Al g2 - S A Jm TS M I E R A O A
2 NGFEHENL B R 2 AU 2R A B R R
BERO AL, EAHE I At TR R — R A
FE, I E T - g oKt 4R S A K
H R R B ) 3 i A — 2 A ) o (R R Bt A
A HL RSN DOC 1] BERT [A] 2 %7 R AR, AR+
Ferb 4w S ML R T R o PRI R AL AL A
SRR L 4w I M R A FERPEE AL

% 6 HAARREAERELERKFERDOC)F HEAKHKAEMER(DOC)KZETIL

Table 6 Dynamic changes of soil water soluble organic C and concentrations of dissolved organic C of floodwater from fields amended with

different organic fertilizers

ST E b WCREI ) Sampling time/d
Ttem Treatment 5 10 20 40 60 90
KRR CK 318d 297d 286d 276h 259a 265a
mg-kg RS 784a 546ab 427b 338a 278a 273a
FCM 812a 589a 534a 314ab 268a 282a
CCM 645h 487h 389hc 287hc 274a 269a
FPM 779 588a 423b 343a 273a 277a
CPM 628b 498b 398bc 296ab 266a 281a
COF 523c 399¢ 356¢ 289hc 268a 276a
FH I K K i/ CK 29.54¢ 30.23¢ 27.65¢ 23.43h 24.34a 25.76a
mg-L™ RS 47.45ab 41.34ab 36.76ab 28.43ab 26.58a 24.76a
FCM 53.28a 45.65a 39.76a 31.43ab 29.34a 27.54a
CCM 39.89b 35.76b 30.56bc 28.69ab 26.54a 26.15a
FPM 48.67ab 39.78ab 36.58ab 33.68a 27.34a 27.76a
CPM 41.34b 34.65hc 32.48bc 27.65ab 26.58a 27.54a
COF 39.78b 33.65bc 31.45bc 28.54ab 27.34a 26.43a
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