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(NiJ) . i 48 32 (Nal) ,3 N HIAE A Bl E 1 %5
(ZY) FF =% 2 5 (TSA) (¥ 1500 ( Zhe) , ixX 2E7K
Fei b b i A= B WIHE 130 ~ 158 d 28],

®1 K LEMNERBELER

Table 1 Physicochemical properties of tested soils

+- 1A " SALIE S L PH B 7 3¢ e i A LT 42 Total N
p
Soil type Eh (mV) CEC(cmol kg™") Organic matter (g kg™") (gkg™")
w e H
6.15 793 17.98 46. 06 1.31
Yellow paddy soil
21 e H
5.07 791 9.39 20.75 1.86
Red paddy soil
Rt B pii] 21 Total P 44 Total K 4% Total Fe 458 Total Al 47 Total As
Soil type (gkg™") (gkg™") (gkeg™") (gkg™") (mg kg™")
e H
0.51 15. 81 29. 64 67. 81 9. 04
Yellow paddy soil
EAR Y EE|
0.53 8. 88 12.95 41. 10 4.29

Red paddy soil

1.2 AT RIMENE

I EF X 2 FhOK R R IR As) Al
45 mg kgilAS VGG Ab B (K G IR T bR
HER) 1.5 %) o As 15 Y b B 7 02 FRER 7 kg KT
- T AME 36 em 55 30 em 1R bR D 4R —
G0 A HEIR BT TR AR E (30 mg kg ') M9 L5 AF A
Na, AsO, % 0, 14 5 80% i HH i) £ 7K - 3 4~
. R I A 4 AR R IR (YCK) | B
JeH N As AbFE(YAs) 210 ¢ H & (RCK) (£ ¢ H
fin As A F (RAs) .

K p oK 7, THIRE WG, B
A TS IR AWK SRR AR 3 X, X3 B, A

KFEEE 3 %, BARAT — A H i AR % . Ca(H,
PO,), . K,SO, VAL, i FH & 43 5k 0. 15 g kg ™',
0.04 g kg ™' .0.10 g kg ™", I T 43 BE 0] Jiti 3 it ¢ 2%
0.075 g kg ™' BEF A TFMMEEZE +m L
2 ~3 em JKZ . IKAFWCR S DU AR R A W) £ RO R
FREE IR AR g 3 pH A B0 S DOC, DON
&, T pH %Fﬁ%fﬁ?ﬁ‘MU%(l.OmolLJﬂg KCl
B KB 2.5: 1) R AR H & =K £
10:1 FH 0.5 mol L™'[1% NaHCO, 5% % 2 ¥ )5 , I SUGE
S92 606 BE 11 (AFS-230E, db 5t BF B G AL & A
RN ] I 5 ; DOC , DON ) $2 B K ] %€ 2 % Jones
T Willett ™ (977 % , HI £t TOC-5050A i A HLERAYL
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W5 g W g DOC FLEVA (TN) |, T AA3 3% 223 3
AEATACI E LA (IN, EZALHE NO, -N Fl NH,' -
N), TN F1 IN & & Z 22 ) o5 DON 9 & &, Hi:
DON =TN - IN,
1.3 SitaHw

A B s R ] SPSS 13. 0 AT 481143, Hor,
2 5 5 R ] Duncan 58 5 4% 22 1%, I AR 4 45 A
R A HAE R J7 22 B DL E 7 25 e H A X 5t

2 R

2.1 TEBRBEENKRNETL

2 oK AE A AR AS [ SRR OK AR S, 123 DOC
(78 fLSE L Ry 21. 74 ~ 54,88 mg kg ™', F- B {H K
38.98 mg kg ', MK b, R A Z2 2 MR DOC &
B (41,09 £0.92 mg kg™'), I FF (38.10 =

1.53 mg kg™") FMAS (37. 74 £1.37 mg kg ™" ) BRI .
9 ASKAF AP Y 138 DOC P38 &5 i K/NUT g
GY(41.52 mg kg™') > TX(40.97 mg kg™') > DN
(40.79 mg kg™') > TSA(40.12 mg kg ') > WJ
(39.26 mg kg™') > Zhe (38.11 mg kg ') > NiJ
(37.23 mg kg™') > NaJ (36.75 mg kg™ ') > ZY
(36.07 mg kg_l)o

fn A6 - 58 DOC & 5 19 52 W 76 A [7] = S8 F0 As
HRTAHAR(F£2), £ As 15 4419 5 I H
(YCK) Hr,9 FoK #F%F € DOC J& I 35 52 i, {H 4%
ARG KRR KRS = A FRAH LG R R R R Y g
DOC V- & & W = T 722 &8 f, P ¥ &% & 40 5l
48.04 46.73 42.81 mg kg ', FETC As V5 YL LT R
M (RCK) Hr, K 7 & Fh 4 + 52 DOC A B & 5, 2%
ZERE(39.92 mg kg ™) FIME ARG (37.79 mg kg ™)
B TAIAS (34.70 mg kg™' ), Lh DN TX & & 55 i,
NiJ 5 il .

K2 AENKERM ., TEEIM As B EXT 112 DOC S =W

Table 2 Soil DOC contents as affected by rice cultivar, soil type and As treatments (mg kg ™')

#H e [ Yellow paddy soil

21 J¢ H Red paddy soil

fhAh Cultivar

YCK RCK RAs

TR DN 43.49 + 1. 67aA 41.51 £ 1. 90abC 36.72 = 1. 14beBC 41.45 £ 1. 04bcB

Hybrid rice TX 41.30 +4. 15aA 42.87 £1.56aB 38.37 +0. 89abcB 41.33 £1.89abB

cY 43.64 +5. 63aA 42.94 +2.81aB 44.68 +3.59aB 34.80 +0. 46¢dB

A W) 47.12 £3.73aA 40. 34 0. 73abC 41.52 £3.73abB 28.04 = 1. 53aBC

Japonica rice NiJ 47.64 +1.79aA 38.37 = 1. 40abB 37.49 +2.91abcA 25.41 +2.07aAB

NaJ 45.42 £3.73aA 34.99 +3.31bA 34.36 +2. 75bcA 32.21 2. 42bcB

S zY 46.15 +2. 16aAB 35.16 +2. 98bAB 33.64 £0. 59bcA 29.34 1. 04deB

Indica rice TSA 47.31 £1.51aA 40.02 0. 51abA 37.88 +1.42abcA 35.25 +3.49¢A

Zhe 50. 67 +0. 58aC 37.19 = 1. 33abAB 32.59 £ 1.92¢cA 32.00 +3. 24cdBC

TR R 3 IREE 008 + Hr iR R Duncan Z2 T WAL HEAT 22 57 5 M AG 6, R 90 B AN R/ = BEACR [A] — L e AN As &b
B A [R) KRS it B 1] 22 57 2. 35 (p < 0. 05) 5 [ AT B (ER AS 1R R S - BAU SR R) — 2K R il Bl A 1] 1 HER As 4k B W) 22 57 {2 35 (p <0.05) , R[] Note:

The data in table are the mean values + standard error of 3 replications. A test of significance was examined by Duncan’s multiple comparison. Values in

the same column followed by different lowercase letter indicate significant differences at p <0. 05 between treatments of rice cultivars under the same soil

and As treatment. Values in the same line followed by different uppercase letter indicate significant differences at p <0. 05 between different soil and As

treatments with the same rice cultivar. The same below

TE As 5 5 F KRR S Rl 3 8 F R T
+ 3 DOC 148 fk, B U M (YAs) h, 24 58
(42.72 mg kg™ ") B3 & THIAS (37. 75 mg kg ™)
FIRE R (36.92 mg kg ™' ), o DL TX GY & F 1
DOC & &I 5, NaJ (ZY e ik, HoAth 5 FoAH 22 K K
ZLRH (RAs) 2455 F (38. 43 mg kg ™) B FH T
FlAE (31,01 mg kg’])iFﬂ*Eﬁ'(ZT 86 mg kgfl),/ﬁ;

NN

H L DN TX & hkf 5, WI NI\ ZY S A, oAb i ol
MHZEARK,

PR KRG £ AH HE, B H DOC X & & T4
P . A As 5550 F, e | DOC -3 &
B (45.86 mg kg ') LY M (37.47 mg kg ) F
22.4% ;7 As 15 9L 54T, BEUE B DOC V-3 5 &5
(39.27 mg kg ' ) HRLTIRH (33.32 mg kg ) 15 17.9%
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As V5 3¢ AR B> T 1 88 DOC 9 % &, DOC
SEM SRR MR B R 9 FHET 14.4%
11 1% o As ¥5 5 R AS [] & F ) 43 DOC 1
S AN [R), R A 2452 R DOC 28 A/, FH &R T
BT 7. 20% 5 i F R RE e F1ORD RS & B S, DOC 5 i
Wi N R, KR & &0 5 PR T 22.9%
12. 4% Ui AR [A] S A X As (T 32 AN TR
2.2 TEBRBUERTNAERNETL

2 Pk A L A AR AS [7] b B oK A5 S, £ 4% DON

(¥ 725 fL 30 L 0.24 ~9.34 mg kg ™', T {H h
2.33 mg kg ™', 5 DOC RAl, Bk [, Pkl 4 R Y
DON 4 &t 575 (2. 94 £0.40 mg ke ™) KRR Z
(2.61 £0.42 mg kg ") KRG AL (1.45 £0.17 mg kg ™),
9> K A A A Y DON - 1 5 & R /N LY
NiJ(3.36 mgkg™') > GY (3.11 mg kg') >
WJ(2.92 mgkg™') > NaJ (2.54 mg kg”') > TX
(253 mg kg™ ) > DN(220 mg kg ') > ZY(1.89 mg kg ™)
> Zhe(1.33 mg kg ') > TSA(1. 13 mg kg '),

F3 AEKFERM . TELBF As L E X+ 5 DON 2 ERI M

Table 3 Soil DON contents as affected by rice cultivar, soil type and As treatments ( mg kg ™)

e H Yellow paddy soil

£ J¢ [ Red paddy soil

Sh R Cultivar
YCK YAs RCK RAs
T 32 1 DN 3.96 +0. 53bcdA 0.95 +0. 44¢C 1.52 £0. 27¢dBC 2.37 0. 34abB
Hybrid rice TX 6.04 = 1. 70abA 0.77 £0.05¢B 1.69 +0.21cdB 1.61 +0. 11abeB
CY 7.01 £ 1. 14aA 1.12 +0. 15beB 2.83 £0. 49bedB 1. 49 +0. 06abcB
7 WwJ 6.70 +0. 86aA 0.83 +0. 34¢C 2.65 +0. 24bedB 1.53 £0. 21abeBC
Japonica rice NiJ 4.72 £0. 46abcA 0.92 +0.24cB 5.21 +1.27aA 2.59 £0. 852AB
NaJ 3.13 £0. 45cdeA 2.49 0. 38aA 4.00 0. 90abA 0.54 0. 14cB
Hili 5 7Y 1.79 +0. 50deAB 1.98 0. 33abAB 3.20 +0. 92bcA 0.57 £0.17¢B
Indica rice TSA 0.73 +0.20eA 1.55 +0. 36abeA 0.96 0. 03dA 1.33 +0. 34bcA
Zhe 0.72 £0. 06eC 1. 58 £ 0. 22abcAB 1.82 +0. 15¢dA 1. 18 +0. 09¢BC

5 DOC A Lb, & Fp X%t + 18 DON & &t 19 52 i 75
AR EEER As ST E (R 3) . BT As 5
YR B YR P (YCK) , g 24 58 /5 (5. 67 mg kg ™)
FURE A% (4.85 mg kg™') #9 DON W] & &5 F Hli A%
(1.08 mg kg ™) , H A L GY F1 WJ iy DON & & 5
1, TSA (Zhe K. 7620 Y8 H (RCK) H , Ff fif B A5
(3.95 mg kg') B DON & 2% B T Z¢ &5 /%
(2.01 mg kg ") FHIFT(1.99 mg kg ") , Hr NiJ 14
it e, TSA e fiX,

e As 5 Y SR, BEUR M O(YAs) P A
(1.70 mg kg™") FUAEFE (1.41 mg kg™ ) (i DON 7
T 2438 K5(0.95 mg kg '), H v NaJ \ZY [ TSA | Zhe
M DON & 8 & T DN.TX.GY . WJ . NiJ, i H
(RAs) ™, Fh#f J¢ 22 B85 (1.82 mg kg™ ) 1K A5
(1.55 mg kg ™' ) 1) DON & 275 FHIAS (1.02 mg kg™'),
Hrf DN TX GY W] NiJ i 7 &5 T NaJ \ZY [TSA |
Zhe .

PIFPKFE £ A L, TR As 5 Qe 5 10 F , 3

Je T DON F ¥y 4 & (3.87 mg kg ') & 21 ¢ 1
(2.65 mg kg ') E5 45.8% ., HAE As 5 &F T,
YR AN ZLYe [ 4k DON -3 & it 22 R oA 3,
4350k 1.35 mg kg ' Fi 1.47 mg kg ™',

As 15 0% SR b BRI T 12 4% DON (1% & &
(£ 3) ,DON V-8 5t 7 v e H F£r U8 /1 e 43 51
KT 65.0% F1 44.7% ., AH A [R] 5 F 9 F B I 28 A
], FhA 2% 22 f R R RIRS ), DON S 245 55 143 31
TRET 68.1% 65.6% F17.0% .

2.3 ¥MtEREEFIBREASENHRERER

RNVEAH G BT R W (3R 4) , B¢ b 4B K A
J& 44 DOC F1 DON 5 /K # 42 /= 9 & 1 £ 3¢ pH
BWFE(p<0.05) EMK, 5 LA M &2
WEAAOC, £L8 H rh R A K R J5 13 DOC #1
DON 5 + B4 & b & & 35 5 W 3 O OC, [|l i) +
HEDOC & Hid 5 14 pH 5 1§ 3 140 %, 20 )8 1
i) DOC #l DON 5 + HE /K f M A= 9 & M ¢ A
[T
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Table 4 Correlation between DOC or DON and environmental factors
# e Yellow paddy soil 1P 1 Red paddy soil
X Factor

DOC DOC DON
+ 3% pH Soil pH 0.376 *~ 0.554 " 0.436"" 0.25
AR Available As -0.612"" -0.529"" -0.354"" -0.418""
e Z W) Root biomass 0.268 " 0.662 " 0.25 0.04

#% ;p<0.0l; % :p<0.05

DOC et: £
Soil type

27.6%

KA Al

Rice cultivar
7.7%

Asig i
As pollution
15.5%

Unexplained
26.4%

DON Ret: £
Soil type
2.0%

IKFG S
Rice cultivar
14.7%

As{5
As pollution
24.2%

A hEfiRE
Unexplained
16.8%

1 RERAL As 15 9% JKAH R XT DOC DON 72 4k 1 HH X 57 ik 4

Fig. 1  Relative contributions of soil type, As pollution and rice cultivar to the variations of soil DOC and DON

KA A As 5 G J S ALXE DOC \DON 11y
AU 5 NI i N 7 N i P B el 1 vl A
(B 1) o IFREE R (Y Joph 2 e &, % F + 1 DOC
75 Ak, 4 82k B 7 R M X BTk R K
(27.6% ) , J K As 15 Y (15.5% ) F1 K F5 & #h
(7.7% ) . 5 DOC K[al, % DON 75 {1k Y 5 i) 5 K #)
P As T e (AR X STk R Ry 24.2% ) , okl
IKFE SR (14. 7% ) , AR /N

IR R F 1 28 BEAE A, AN A R 5238 5 AR H
X DOC F1 DON (1) 52 M AH AL, SR AH X 5T ik %8 A
[, A 52 DOC A1 DON {22 B 1E i 3 22 KA i
Fi5 As V5 e 22 i) 5 A 2 [ L K = Z Y
LHAEH, R Y As 75 Y 1958 B AE X DOC
H1 DON S2mi 4 /N

3 i
WP 2 42 W0 T & T T R A LR L

FLWG 42 o 4y, J2 138 DOC . DON W E 5k P, Lu
4Ry Je W] R — 2K RS S, 4 DOC ) 54%

KU T AW . K5 W58 3R B, S R AVE P S ] 1
Wy 19 R TR 5 AR 2R 4 A 0 2 R R B R R T
RCH KR i 5 IR R Y b AR R 0 I W P R
H B A LI b 2 AR 2 A R TR 5 R A SR R
i P1312777 F55 4K K RS 5 FF Lemont (194 5 43 b
Prrb, A7 AR TR sAE ALY 3 R 2R AL A, AT i IR
Ak FrgE A AR F AR A ALY B
LS B E AW EASY ST EN ST LR
YR G R A EF R 6 5 M 9538
RO FR (LR KA TR BT HA TR 1Y Mk B A AE
5 R AT A T T K RS 4 AR R 2 I
WA R R N AR ARG 1T R SR
R EHR AR S R ML . P IR [ K R
AT g h T AR 2R 4 e 2H R R 0 2 R B
3¢ DOC .DON [ & &

As 5 Y 5B R OE o WAL AR R 4B Y
20 i B S0 1 3 DOC  DON 76 4 ) 1) it 52
WHEIWN, —EWRENELSETG LA EE RS WY
f 430 . B 4k S R RF ST R WD, Cd Mt (0.6,
1.2 mmol L™'CACL) 2 # T K TR R AR . £
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IR BRI M W e A A ALAR G W i o W 1 By R
BT (A1) B A HLRK A HLER A2 A iR BT T
B K E ORI E M RO B BF 9T R W, R Wk B Cd
(0.5 mg L™'CACL) ¥ JH T /NZE MR 2R 43 b 11 2 32 R
Fm A I AAE 5 ~50 mg L™ AYVR TSR, &
SRR W A Cd Wk BB FH 2 R BRI
FE 15 mg L7 B 50075 Je i & AR 2 . 5 4 Jm O e
JERR Ik TR 52 5 K A AR B 2 A DL K £ Fi
it 1) 35 1 25 1 BB IR 52 o A ) 1 O R AR B &
ARABESR MAN S ESNIBSZH, HAET As
15 Y S KRR R 43 W 0 1 A8 AL B 5 /0 AR
KAM T K ARG AR R 53 WA 16 B 1 As Ve B2 Y0 FEl AN T A8
Ak B4 HE DOC , DON 545 2 ffi 5 1 67 A 5%, 4
KRB K -0.554(p <0.01), —0.487 (p <
0.01) , PEHH MR BE A As ¥5 YL X JE 26 5 Bl (9 HR R 5
WA B A T I RIE R

PIE AT 2 4% W] -3 DOC . DON 5 + 5%
FE VIR 56 o+ HEA LT & i 19 IR i b 2
P8 B B2 5 i DOC, DON Ay K /N K Ji 5% 3 %,
Filep Fil Rekasi'’ i it % 45 18] U915 4+ 364 HLIR
X} DOC, DON ¥ [a] I & % 4> % Jy 0.28 (R® =
0.389, p <0.001) .0.53(R> =0.273, p <0.001),
FW +HEAHLF X DOC F1 DON HoA & % 5ifik, H
WL iR W, pH X DOC, DON Yy [al 19 2 ¥ 43 5 K
0.22(R*=0.370, p <0.001) , —0.26(R* =0. 126,
p<0.001) . AHXF&L & A pH 2339 Jin iR ¥ 2 B8 A 1)
ik 125 T 14 00068 B B ) 9 A L AL R AR IR AR
[fl{fi DOC . DON & pH 45 mi f& & A . A3
DOC \DON (& &5 pH 1EAH G, A1 C 2 %000 5 hy
0.713(p <0.01).0.288 (p > 0.05), 5 Filep 1
Rékasi i 2510 AN [\), LI R AT g R A B 90 ) 12 1 As
TR, AR P 2 o WA HLER R H T LS i -
Herh Fe Al Ca &8 B F W MYE, 5 As JE L8k
AUA (Fe-As) SR (AL-As) (A5 RIAH ( Ca-As) S50k
B As BRI X As IR IREFEEH. 5
FiAR K RERTA L, YCK  YAs \RCK \RAs 4b B F - 4
pH 23 BIFEAR T 0.34.0.65.0.45.0. 71, i A5 As
(1) = 3B AR TN )T R R B TR R

A5 K B A RIS DOC 520 #5 K, 1M As
15 YL %) DON 520 fie K, 7K A i F 5 05 G i+ e 2
Z [E)%F DOC il DON ¥ 32 HAE M o 3 — 5 1 i B
As 5 YL X6 /KRG - U5 Ak 52 i) A5 Bl 7 Ak i K,
—J7 T UL As 15 YL R - HER A (4N 3R 4 SR ) A5l
Tk 5 e AN (] KR A B A R DT 5 ) T K A 4

WA B, 72 BE X As 15 Y4 K 8 4 28 5 1iif
As 15 LB KRS Sl RS, BR T 25 IBOK R ™ B 4 As
R I ST AER 1) 2% 1R b, 38 AT LA 25 IS T o o oof 1 o
DOC I DON ) 52 Wil , 3% 5 X - He 37 70 5% A6 82 Wi /)
14 i

R KA A5 78 KA dh Bl £ 4 DOC FI DON 5211
AL 7 T, 5 29— 20 BF 5 AN [R] K A AR 2R 40
WA AE A TR) A PR T 7 AN [A] Bt A8 A R
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EFFECTS OF RICE CULTIVARS AND ARSENIC POLLUTION ON SOIL
DISSOLVED ORGANIC CARBON AND NITROGEN

Lei Chengxia''> Chen Changqing'*" Jiang Yuji®® Sun Bo™’
(1 Institute of Applied Ecology, Nanjing Agricultural University, Nanjing 210095, China)
(2 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)
(3 National Engineering Research and Technology Center for Red Soil Improvement, Red Soil Ecological Experiment Station,

Chinese Academy of Sciences, Yingtan, Jiangxi 335211, China)

Abstract A pot experiment was carried out using two different types of paddy soils ( Yellow paddy soil and Red pad-
dy soil) different in soil organic matter and pH, and 9 rice cultivars (three hybrid, three indica and three japonica) for
exploration of effects of rice cultivars and arsenic ( As) pollution on contents of DOC ( dissolved organic carbon) and DON
(dissolved organic nitrogen) in the soils and interactions among the three factors, rice cultivar, pollution and soil type.
Results show that rice cultivars displayed a significant impact on content of DOC and DON in the soils, and followed a de-
creasing order of hybrid rice (41.09 +0.92 mg kg ') > indica rice (38.10 +1.53 mg kg ') > japonica rice (37.74 =
1.37 mg kg™') in terms of DOC, and of japonica rice (2.94 £0.40 mg kg™') > hybrid rice (2.61 +0.42 mg kg™') >
indica rice (1.45 +0. 17 mg kg™') in terms of DON. As pollution decreased DOC and DON contents in the soils, but the
effect varied with the rice cultivar. Compared with CK, As pollution decreased DOC by 14.4% and 11. 1% and DON by
65.0% and 44.7% , in yellow and red paddy soils, respectively, and the drop of DOC was the least in soils cultivated
with hybrid rice, and the drop of DON was in the soils cultivated with indica rice. The average contents of DOC and DON
were 22.4% and 45. 8% higher, respectively, in the yellow paddy soil than in the red paddy soil without As pollution,
which was attributed mainly to the higher organic matter content and pH in the yellow paddy soil. Rice species, As pollu-
tion and soil type differed in their effects on soil DOC and DON, and was responsible for 7. 7% , 15.5% , and 27. 6% of
the variation of DOC, and 14.7% , 24.2% , and 2. 0% of DON, respectively.

Key words Dissolved organic carbon; Dissolved organic nitrogen; Rice cultivar; Yellow paddy soil; Red paddy

soil; As pollution
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