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Table 1  Physical and chemical properties of tested soil

e H LB AR A AL AL AEEPERE AR BB scHebE HY o S AT
= pH oM Alkalytic N Avail. P Avail. K Solub. Salt  Avail. Fe Avail. S Exchange H* Exchange AI**
Soil layer( cm)
(gkg™) (gkg™) (mgkg™) (mgkg™') (gkg™") (gkg™") (gkg™") (emol kg™')  (emol kg™!)
0~15 3.56 46. 40 0.16 5.36 84.33 1.90 0.24 0.89 7.81 7.39
15 ~30 3.31 37. 80 0.14 3.31 63. 85 2.10 0.25 0. 88 9.88 9.10

1.2 RIi&it

AR T 2011 4 8—11 HAET KA Ll #
HEEMENITRE, F8 A 17 HEKR, 11 A1 HIK
AR IR 10 AL, 43 528 - (1) X BECAS it AE Ak
FE(CK) 5 (2) % #jita At &b ¥ (NPK) 5 (3) MR +
NPK, J& # 1R 32 %2 7 S JE A IR B, pH 2 8. 25 (4)
K A AL + NPK A A LI F % 288 M 1 i, A
FAr i =4% (N:P,0,:K,0=1.5:1:1.5) ,pH K
7.95(5) B A FLAE + NPK, 5% P 75 AL IR 75 4 36 HE
il 3o R e S B AR, SR B i R AR B (4) , pH
H9.5;(6) f1 K + NPK, £1 K Ry & A AL, pH Ny
12.05(7) B it + NPK, i 32 %2 B 43 0 0 R 45 . it
FRES AL A S A5 ER 0 Bk, pH O 9.6 (8) By
MK + NPK 83 B K 3 2 i S AL RE L RAR R L Bk
ALY AL, pH S 9. 15 (9) A BFE KRR + NPK,
A WFEk R 2 s A, Bl S A RS R R R
SE LA, pH 2 1045 (10) 4586 BEAE + NK, 5 8%
T T 32 22 B0 0 45 Wl R 55, ek R 05 RN RE R B, pH Oy
8.9, AbFE(1) ((2)VE NN MR, b FE(3) ~ (5) WA
HLAS IR b3, Ab 31 (6) ~ (10) il k H & & A
RS B T ML W o, 25 A B s 21 A E G TR
FERICER , 78 2 BEAL X HED, BT + 2 1 55 5
RASIR A AR+ 2 kg, AERLT A5 0 IR EK , Bk
BR B G AL A 45 4 P OB A IR 4% N 0.25 g A
(FNEiE 60% 3B AL T 43 BEM it 40% ) ,P,0,0.075 g
H(AT ) K0 0.2 g 2T (AR A an R 452
WA ) A BTG 4% 10 g 45 AN,
o 2 Y T3 R, TR R, N IR R S A RE AR A
], 4% Kb B K 23 34 2 18 24 H 2] 85 i 309 9 K E I,
HAHET WAk AT — RS L E R s T A F A
W) IF B IA I B R A BT A A B R
5RERFE—2
1.3 HmXESWUE

BB B b 385 3 S AT [

i 4% b B4 B 3 A T 52 0 L REEAT 40T . A
LT B A 280, T 80 L B e TR B 7 i
SEN 4 pH SR LA (K R b 2050 1) 5 R R
Bk HY L AP R 1 mol L™' KCI 28— Fil i &
W A kR I DTPA 3 Wi I8 #— I T W it
I , A RO SR T R SR 5 B — R R L L
P 5 BE T 5 e H T R e v W, T
VA R SR PR v T — R R A
1.4 BURSH

KK Fil Excel 2007 I SAS 9. 0 G4 14 AT
KRGt BT A2 8 . 4% 4k B8R KB 45 ( Duncan)
I e A 2

2 4 R
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AR UL . NPK Ab R CK Ab B 7 45 W i A
B (E 25 5 ORI A TR b B X R A 0
W NPK Ab 3 22 S O b 25 o JH: v S 45 B i I Ak
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Table 2 Effects of different ameliorants treatments on plant nutrient uptake and content of soil nutrients
FE R Plant + 3¢ Soil
s WA ik W ik W it AR - S
R Avail. P
Treatment N uptake P uptake K uptake Alkalytic N Avail. K
o o - - (mg kg™") y
(gpot™) (gpot™) (gpot™) (gkg™) (mgkg™")
CK 20.4 +3. le 2.3 +1.6¢g 12.7 £7.2f 0.19 £0.0lcde 9.12 +5.50b 127 +12d
NPK 21.0 £16. 0e 3.8 £2.4fg 32.7 £17.0f 0.23 £0.02be 16.7 +0. 6b 171 +9¢
AR Y + NPK 26.0 £5.7e 3.9 £0. 8fg 30.8 £9. 4f 0.27 £0.02a 9.75 +1.50b 192.0 £3. 5be
K EATHLIE® + NPK 43.6 +9.6d 7.1 £2. def 64.5 +2.2e 0.25 +0.0lab 7.00 0. 90b 214 + 14b
FRAEATHLIE® + NPK 78.5 +16.0c¢ 11.0 £4. 7ed 108.0 4. 1d 0.19 0. 0lcde 18.3 +0. 4b 177 +22¢
£ JKY + NPK 104.4 +12.0b 18.9 +1.3b 199 +12b 0.16 £0.0le 6.36 +0.90b 176 +4be
kit ® + NPK 85.6 £18.0c¢ 13.5 +2. 8¢ 140 £49¢ 0.18 £0.01de 4.98 £0. 10b 203 = 19be
WK © + NPK 80.0 +11.0¢ 11.1 +0.9¢d 145 £10¢ 0.17 £0. 06de 13.3 +4. 1b 254 +23a
B FR B @ + NPK 92.6 +16. 0bc 14.7 £0.7¢ 157 +26¢ 0.16 £0.0le 5.23 +1.80b 170 =£35¢
EAETRIE® + NK 126.7 +15.0a 36.6 x1.4a 290 +24a 0.16 £0. 00e 24.2 +£9.5a 110 £27d

T ¢ [ BN ] bl 678 22 5+ .35 (p <0. 05) Note: Different letters mean significant difference in the same column (p < 0.05)

(D Humic acid, @ Refined organic manure, @) Alkaline organic manure, @ Lime, (3 Alkali residue, © Fly ash. (7) Home-developed ameliorant,

® Calcium magnesium phosphate fertilizer, F [f] . The same below

2.2 HRFXTIERERZID

R R T AL A I R A R R, AT
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Fig. 1  Effects of different ameliorants on soil pH
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e B2 (B 2), Al il 4 8 5 e M £ 8
CK AbFE 5 NPK b3+ e etk H* Fise fadk AL
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Fig. 2 Effects of different ameliorants on soil potential acid

2.3 BRFLE CEC MBERTENZMI

24 B I 1 it 6T 488 CEC B 5% i R K, T g B
A G 25 Ab B+ HE CEC A 808k A 20m, A 308, A
RUEE I it 22 SRR, L H A TC AL W Joit Ak B A2 £k
B (3) . NPK b 4 547 28k A A 8o &
BCK b P2 SoR i 3 . 45 ol R R0 Ak 3 4 A Ak ik
EAE0.31 ~0.54 g kg™ 'Y FE A, B NPK 4b B3 i
T 14.8% ~98.2% ,iZ 45 5 0l fig 5 2 B 7S ek
AR R BT, R AT TR e, DO A £ A+
PRI, DB A AR R T . R AL
Tk 25 2 D) 2 B VS 0 B | A K R K R ) F
K7 Ab B4 NPK Ab P G 28 1, JHG Ak ok R A 3%+
BAEYm S RITE EY W, HE -2, a0,
TeAIL B B 700 % - A R0 R A ARCEE 1 B I 5
ZERER . SR BTG, AR R R A
HURE 254 L ok B 70 b B 4 398 A4 250405 A A% BE 10
A NPK ih B 25 50K 3% T A K BRE R JEK
AT A L 7R G A i R Ak B I A RS A Ak B
i NPK A #4508 T 5. 79 £5 3. 76 £i5 2. 75

£ 3. 15 % 3. 45 % F1 2.20 1% .1.02 1% .0.07 1.
2,15 % .2. 45 {5, 22 738 B & 2 7K OF B K Ak
PR B bR A ) o W AT, JEHL ek BRI TR Bk
2 A RS AR RUEE B i 7 T BRI R R AL
R,
2.4 YRAEBTEFEBAUERENHEXME

i It o B SR A R R SSHeE H T
S HebE AL B A, RO, R A pH 22 [A] Y
MR FR (£ 4) Al 1, pH 7E 3. 47 ~4.90 JEH A,
48 pH 5 + Hemd i AL sS etk H T R sg vk AL
PR W LA GO R, S LA A
AT R R A OC W R B el RN el
+ 3 pH R, RE A AR L b sc etk HY
g et AU & i, AN R 4 T e A
RO AN SO0 & 1 5 A e vE HT R A M
AV S 25 M DG G R T R e R B D
SRR H ORI AR etk AL 2 ) B B IE A
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Table 3  Effects of different ameliorants on CEC and available Fe and S
e FH B ¥ 28 4 1 ARk EERS T AR ARk
CEC Avail. Fe Avail. Avail. Ca Avail. Mg
freament (emol kg™) (gke™") (5 ke™") (gke™") (gke™")
CK 11.9a 0.29¢d 0. 66¢ 0.47d 0.07c
NPK 12.0a 0.27d 0.58¢ 0.51d 0.08c
JEERER D + NPK 12.0a 0. 35hc 0.58¢ 0.45d 0.07c
FEAHIE? + NPK 12. 2a 0. 31bed 0.57¢ 0.58d 0. 08¢
BREA P + NPK 11. 6a 0.37b 0. 64c 0.78d 0.08c
LR + NPK 11.6a 0.54a 0.94b 3.47a 0.25a
WiE® + NPK 11.5a 0. 34bc 1.09a 2.43b 0. 16b
BBk © + NPK 12.0a 0.32bed 0.87h 1.92¢ 0.08c
A #F ek B 5 @ 4+ NPK 12. 8a 0. 34bc 1.17a 2. 10be 0.24a
FEEEREAR® + NK 12. 4a 0.51a 0. 56¢ 2.27be 0.27a
4 AAYURALBELBFEEBMEREAMNBXXER
Table 4 Correlations between main soil physical and chemical properties in different ameliorants treatments
BIgE EERSES H RO A HY Sk AP A AR AL A
Item Avail. Fe Avail. S Exchange H* Exchange A  Alkalytic N Avail. P Avail. K ol
ARk Avail. Fe 1
A BB Avail. S 0.101 1
et ~0.664"" -0.535°" 1
Exchange H *
Atk AP . . .
Exchange AP ~0.668"" -0.528"" 0.999 " 1
B Alkalytic N ~0.418 x -0.522°" 0.639 " 0.635"" 1
AR Avail. P 0.36 ~0.342 -0.189 -0.19 -0.127 1
HOLH Avail. K -0.307 0.250 0.221 0.232 0. 250 -0.462°
pH 0.718 ** 0.394" -0.909""  -0.902°%  -0.549°" 0.358 -0.265 1
Tetow ", TOMRIRRAE 5% B 1% KA BEPESKR Note : “ # 7, “ %+ 7 indicate significance at 5% and 1% levels, respectively
2.5 BRI HF AL 2R 25
e R R X g Y e R RS ) R A Rk - a
B i HEBR A DU B, R ) ROR KRR o 7
FEEARE(E 3) . 5 NPK AbFEA H &, V8 s mmiﬁls D b
AL RIS Hh0 A7 BLAE A 30X K R R P2 B R 5 3
B . HARUCRAN A B R g 210 .
L A K PR BT R R 19.3 g B O ) %
NPK 4b 342 & 1 32.2 £if, WA K AR R R o e e %
B e R AT BLIE A B0 43 e NPK 4 42 !
BT 22.2 4% .19.5 £ 14.1 f£ . 11.0 £%5 1 5.4 £%. AbFH Treatment
[Pl 3 BT, VS SR 47 A 1B A A,

AR T 2 TG ML A R X 4R i K R R R 7 AL
SRR TN NG AR RS ) A AL A R AT HL L
XA DR

Fig. 3 Effects of different ameliorants on grain yields of rice
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£ LRTA, B T 4 8 1Y e A B A DN 5 O
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BRI R i R M o e IR R A R P X - g B A 4
ey etk U H IR sc bk HY VA" & B RIA AL
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A K AT B IR T B i JEL Ak A 3 - TR BR
S, 4 v HE T B AT SO A SR 23 I ORI i s A
Yy i 2 4% 7 LA — B ORI R N, 2B
W B BERRAE | B BIF S0 R AR R A K Y S R SR T
R R R o AR, A T A RS IR TR B0 R Ak
HR ASASAR S 45 i 790 B9 A P o2 32 8 A 8 19 8 7
LR 2 SR TR T S B PR 85, 45 5 K 3 8 R 5 R i
R A SR 42 it A [ ek e O R L B IR 4R
o b AR

4 4 ®

A AT, R R R i 32 2 A
B o BBEERRAC | F1AIF Rl RS0 R A7 0K 45 i A P L
A R B I JCHLET ) o RE A AR R 1 4 pH,
A S I AT SR R AT AR B 5 B BRI
SEHetE Y 38 bk AT I 8 i, IR AR R R KR
B, 4R R AR 7 e, R Al A 7 R R B TR T A 3
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EFFECT OF SOIL AMELIORANTS ON SOIL
PROPERTIES AND RICE YIELD OF ACID SULFATE PADDY FIELD

Yi Qiong Yang Shaohai Huang Qiaoyi Huang Xu Jiang Ruiping Tang Shuanhu’
(Institute of Agriculiural Resources and Environment, Guangdong Academy of Agricultural Sciences/ Key Laboratory of Plant Nuirition and
Fertilizer in South Region , Ministry of Agriculture/ Guangdong Key Laboratory of Nutrient Cycling and Farmland Conservation
Guangzhou 510640 , China)

Abstract A pot experiment was conducted to study effects of ameliorants on soil properties and rice yield of acid
sulfate paddy soil. Results show that soil pH, in the range of 3. 47 ~4. 90, was significantly and negatively correlated with
exchangeable H* and AI’* | but positively with soil available iron (Fe), sulfur (S). Compared with treatments CK and
NPK, all the amelioration treatments showed varying significant effects of increasing crop yield and improving soil proper-
ties. Inorganic ameliorants, e. g. calcium magnesium phosphate, home-developed ameliorant, lime and alkali residue,
were better than organic ones, such as humic acid, refined organic manure and alkaline organic manure. The amelioration
effects were mainly reflected in higher soil pH, available Ca and available Mg, lower soil exchangeable H"' and AI'" | bet-
ter environment for root growth and hence higher nutrient uptake by rice shoots and higher rice grain yield. To sum up,
acid hazard (including active acid and potential acid) is the main limiting factor in rice production in acid sulfate paddy
soil. Alkalescent and Ca- or P-rich inorganic substances, such as calcium magnesium phosphate, home-developed amelio-
rant, lime, etc. are proper ameliorants for acid sulfate paddy fields in agricultural practice.

Key words Ameliorant; Acid sulfate paddy field; Soil properties; Rice yield
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