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1,2 \ 14 N T L1200 41,2 gl
FaA BERER' # F EheA /R Z M
(1 E R 2= BE ot AT 52T, B 5 210008)
(2 P EPBERE RS, dbat 100049 )
W OE SR e Y 3 AR R R Ak 5 R R Ak 1 XU, N R AL R Ak FD R K e ( B AR VEER ) i AR,

ST URER TS R IR B AR AR SRR B M R E A U (A-Ca) KRR (EA) AR AE T
et (CEC) (i M (Ac-Mn) & i35 g F BEAL, 16 PR 40 (Ac-Fe  Ac-Al) & it 3k 35400 A1 ( BSP) {45 Fa
s G  pH BT . VEERRTJE , 1A EA (Ac-Al il Ac-Fe ¥JBfi%E pH BYREAR 215 & , 1 Ac-Mn  CEC
¥R pH M REAR B2 TRE ;76 B — & & EA LUJS ,BSP Bifi pH BRI 5.3 TR, R VIR IR AL 5 88 s R b A T
AR o AH S5 N B, 3 0 P B R - e 2 WA e R M, L5 AR 7E TR B R L i AT S B A

WZR R, LI mE %

XEiF TR Ak s YA R 54k 5 15t 1 498 5 pHL 5 56 JR 40 0 B
HESES S151.9;S153. 4 X #kARIR AL A

TEGE RN, BIE 2 [ R, iE = A W
Z SR AL, R L B 2 f B A S e 1 R
T, kB B R R B4t B 6 AF ) 32 3R
J DR S B T 0 K R b 2R DA K B T R G
JRE A AT B R R i
JHV RN B A B0 1 1 e 4 D PR 7 398 32 B0 418 bl i
e Ak B 500, HpE BE A R IR R 2
R T e i A o B W KO B, T
M R K S A, T A K D U K R R
DI 4 38 b SR T I 1 R b vk B 2 5 T it
PSR B () 25 Sk FIZE T A P, 50 AT R K T B
SRS BB 2 b AR Y R AR
R KA A 5 M X 35 G - S A TR AL R — b B R R
A, A AETE £ 3 B T 10 ik bk 2k i B 7 M R
FEAE D7 T AT B4 S @R RR LA TE 25 R, AT
SRR AT A I, 5 T B 2SR R T R o, T
fi 20 ) 1T B B A IR B I8 oF it 7 A R R B
DRI, AR LAZT 3 S 1 8K IR £ - 39 f) L 780 5F: J O
1 9 2 B, ARG A% 35 v L = o b 8 (0 48

FUKAE L) ABFFEXS 5, N il & AR pH B8 1 +
B, SRR T R R AE Y AR AE HROR R
BB A A R Ak i R K R R AE (Y R
SRR SRR A 25 .

1 MRSk

1.1 f#ittiE

ABIFFE ATV 22 V1A 565 DU 40 21 58 22 ORI B 1)
i I T E R U T AN N NG 0 & 2 i K ) 1
X4 o SR b X 34 Sk 214 b LR (10 35 it R SR 8 X
JITH A HE D) Sy 32 DX 3PN 52 e B ST 1 B b - 3
ML TSR S L B0 ~20 em 13 IR AT, KRS
Kl 5 2B AT ik 1 omm G5 R AE A 4 RS
Ay B T (M AR K B R R R vP A L PH TR
otk (CEC) | #5 1@ 1 i (Ca-SP) | 2 e M W2 & it
(EA) H 3 #(EC) \pH(H,0) ,pH(CaCl,))Z W3
B3], A A T W2 1,
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Table 1 Basic properties of the test soils

A BSP A-Ca Ac-Fe Ac-Al Ac-Mn

Soil type (%) (emol kg™") (cmol kg ™) (emol kg™1) (emol kg™1)
213 Red soil 12.19 0.43 73.33 124.0 1. 00
] + Fluvo-aquic soil 100 11.70 51.93 43.27 5.25
# + Cinnamon soil 100 8.75 27. 49 39. 07 6. 10
7K %G + Paddy soil 100 16. 90 60. 41 31.05 6.95

TE:BSP, #hJLAU IR 3 A-Ca, 728055 5 Ac-Fe, 36 HE Bk ; Ac-AlL 15 PE41

s Ac-Mn, i P45 Note: BSP, base saturation percentage; A-Ca, available

calcium; Ac-Fe, active iron; Ac-Al, active aluminum; Ac-Mn, active manganese

1.2 A&t

R A8 - 98 1 1R B 22 o 25 R 0 A AR
5 SR PR i, DA A AN R) pH R BE 1 b A IR 60N
WL 2, ELORHRAE . o e A b 3 5
A — 2 it R R A U, AB SR K 43 B 60% WHC R
AR LVET 25 CHEFRENER, HaEm
JFH P Y0ORL R 25, DA i B IS 5 1 O e b K 4y
Bk, A pHHER 3 AEL, KR 15d)5, 5
B 2 d HURE E pH(H,0) W% pH(H,0) 2 & ik

BIfasE . T pH(H,0) F35E i, B 4b B 4 H0 42 U
400 g K, B BPIGY , — TR 1 mm B,
e AREE 8 0 — iy BT 1 L AR AR R, i &
B FKE T L ZIEL BEFE 1 min, 5 & IE L3 #
i EC, % i, HEE X~ HE Ll EC
2909 % A G 4 ECCBIR STy Ak 21 + 38 1Y
24 Hak R L B KT, T mm
i , g oA e AR

®2 HZR/EBEBOH H'FmME

Table 2 OH™ or H' amendment rate in each treatment

- e OH ™ 5 H* %t OH or H* added (mmol kg™")
Soil type pH1 =~6.5 pH2=~5.5 pH3=~4.5 pH4=3.5
213 Red soil -286.0 -171.6 -57.2 57.2
1 + Fluvo-aquic soil 57.2 171.6 228. 8 343.2
#5 + Cinnamon soil 28.6 57.2 114. 4 171.6
JK# + Paddy soil 57.2 343.2 629.2 858.0

1 OH ™ B9 n A & 1 {6 % 78 Note; OH ™ amendment rate is expressed as negative value

1.3 S A*

pH H PHS-3C RIPR B3+ 2, Wl L ol 501,
EC i DDS-1TA Y dt A %2 i ok 521, Ac-
Fe Ac-Al Ac-Mn ¥ 5% JH % 807 il s i F
S PR S A R TV, A A BN X o B ) 22 e
R LB 2 A, SE B 50 °C Y 50% kS V% Wik S &k
VeLIBR L TR ER T A EDTA-BS iR 6% 1 % i
|k ICP 5% K .Na.Ca Mg;EA f 1 mol L' KCI Mk
M GE S CEC g 38 4 1k 2k ik B T 15 22 1 12 10
A A-Ca f RN EDTA-BE MRk uk Y B %
BT b, U b TCP 2 45 | 2 3 3 P 475 0 T 3%
PEAS A9 BRI, BSP S A8 e VE 3R B B T B A CEC
(49 77 43 L o

1.4 HiE4E

$iE R il Excel 2003 Fil SPSS 16. 0 451} #4758
o, 2 H M Duncan 3% (p <0.05) . i T2
RE BRSO ARKE AR HEZ S
2 R

g
2.1 BREWEIEREAOFMW

FEUER Kb 355 40 26 W, A 2 A SO0 Ak A 2o B o
WERR LGRS, & & A BRI, EC 4 m
2.01 f% ~58. 67 fi5, 3 I F2 i 55 R o mom A & % 1E
oo M pEEh K4 pH BB L3 EC A 2 5 i
+HE EC i Lk — af B, Al 4 5 H EC BRI
54.29%~98. 10% , H. [ 1% i B 50 1A Bl 2 sl R m A
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52 &

G ES s pH (H,0) #1 pH ( CaCl, ) 43 51 AH X
Ve AL BT B T 0.83% ~ 27.16% 1 0.34% ~
15.06% , HA4 AW FZBE pH f9 FEAR T4 0 EA &5 i
AN T UEERFT W > T 11.54% ~ 100% , H B A% g
BE pH Y REAR T8 L 5 A-Ca 55 & AH X T B £k i s 2>
T 13.95%~88.79% , H.R&AK MR & B K BE pH 1 F# MK
3G K 5 Ac-Al B B AR XS T8 $h A 28 fb T LA, A8 4k
WG RER —27. 24% ~ 14. 62% ; Ac-Fe & &M% F Uk th
HiHEN T 0.56% ~ 14.25% ; Ac-Mn 2 & #H % F etk
HIHE N T 2. 78% ~ 88.83% , fHZL e /E pH (H,0) k
T 4.38 W, PEEhff Ac-Mn S BN T 2.78% ~
88.83% ; CEC A %I F ¥k &b /i B& L T 3.12% ~
34.61% ; BSP AH X} T ¥t #h Ay 3 m 7 0.28% ~
92.33% , H 3Gl BE S AR BE pH By 5 I 3 =, 20
e pH(H,0) K F 4.38 B, Y ih ffi BSP &AL T
0.37%~1.14% |
2.2 MEEHIBRLEEANEE

AR S Bl pH AR, EA (Ac-Al Fll Ac-Fe 7%
WD E W, M Ac-Mn % 2 CEC SR | 2 T F%,
eI —E & EA LLJ5 ,BSP JF 4R N RE.

ANIF i BEE pH BEAG, PR A0 FE A-Ca % 5 Al
EC 500 5% Ve $h Ab ¥ A-Ca 7 & ) | 2 511K, EC
TRZ/NT 200 pS em ',
2.3 E5HT BIRABINXS

213 EA B pH G A &, 7 pH(H,0)
2 6.76(pH (CaCl,) =6.43) A5 BEAG I H EA; 1M
EW 4 W AKRE+ F,pH (H,0) B4 5 /N F
5.87.6.46 .6.02 ( pH ( CaCl,) 43 % /NF 5.81.6.13
6. 12) A AT R Y EA, 28R (T2 pH T 1Y
Ac-Al F & g 3w T HoAth = Fh 38 T Ac-Mn 7 5
SR AR T A = R e BB Ab PR AT A A-
Ca B itpEE Ca(OH), ¥R fin & 38 Z i ¥4 £, i iR
XfA-Ca it JCs2 M (R 1,3 3) ; MiAEHp =Fh +
e b RBUER AL B A-Ca B & 35 B G A R VS N i 3 £
T 2 VT 184 0 5% 3k XoF 210 98 & 418 A 19 52 o) A5 5 R X
Hofth =Fh A5

3 4 ik

AT, e £k 0 07 SOR B, B 4K S e &
(R e R Rl I S N S O 11 N R 1
CRRER ) FH R AL 003300 P4 R AL 55 I AR h B A A AR 1Y
RE R DU A S Y R AR AR R A A Ak Y AR
USRS R TV R 25 B U 2 i A EC B R

JURR L i, BB JC i Ak 5 e ik ik 72, T 5
WAL R A . EARWE S, th T K % B AE
WIS F7 o 1 F 6 - R o B BN A HE R B (1 B
M), b oK 25 B8 - HE ™ 1 i vk B TR Ak 5 1 o TR 1k
14 Wi 7 25 S, SO 2% 38 114 T 1 0 IR A 95 1k R R A
] S BRA ir s K B R 1L 5 W AR R B A A ik — 81
GORESARAEN . B Ry R 5 AR R, 51K
H ™ 25 55 G % &k | - 18 I 1A 52 07 e 5+ G Al 1 BH B
T, LA L 5 80% L Y (% 3), Hik 2
BB RRAL IS LR R A KRR (F
3), [ B AR 1 5% B 7 g h i R R R
IR LEC B R (3R 3) o 7 JC Ik Uk B0 bk Uk 8 B 55
) W RE T3 AN 0, 28 K R Z% W A F S0 5 1Y) 1
T AT AR A 4 BB AE B Z R T
KRS AR B A S, L, 76 1R K
AV A R I 88 it - ) T L, T DA B EC B A+
TR N T T B 0 AR, T pHL 328 3T 49 O | S PR
A WRACA IS o I AEAH AR EE b, AR L R
FXH] pH Bl + 5B 0 R 3G K 1 B4, (R AR Ak iR
JEE A it - e/, FLEE AN T EC 22 SN L X
F2 B R R AR R 0 Al A 7 A R iR S S
TR R W 3 i N it A R R 2 (4
KRGS IR AR T, Bl -
RPN B R P REK R AR vk £
T il 3 A0 EC Yy — b, 4R — SRR
KA

AP R BTG P AR T LABE K R (£ 3) , KW
FE R G 25 11T 58 B P R B 3% MRS 2 Bl K ) R AR
fiff 1 )2 4 e Ak AR B U 5, T2 e Ak n i, {2
FITH pH BT B 0% 5 1 78 BUER 2% 1R T R Ak s i
FEAEPERE, B R A S e,
fRETNE BT )E RN RIS 7L bR
FER B AR B AR T B AR 1 o R 38 T R A%
PERIOT P A — AR A AT U i
IR St L IAIOEE SRR

XF ¥ # R Ak £ 18, TJC e R A N I R T B R
fRid & A SRR AL, SR R B A2 — IRk
FEYGPE B 5 $h 5L B 7 I K Bk ok (3R Lt A T
W, S0 0 B R O, R S PR AR AR B 4 T
TR R L 4, T A B nT R AR A B R AR
b i DA RIS W R A A R B R,
A BE 23 X 1R Ak i R e R 340 R A AR Ak 7= AR R
ENIS A Sy ISR 3 Lo ANEE S R -Y
VEEh S, St BR 0 Ok Al 3k 11. 54% ~ 100% , H_ it
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Table 3  Variations of the ten indices of treatments as affected by leaching
o He pH(H,0) pH(CaCl, ) A Cre
o N (uSem™") (emol kg™") (emol kg™")
Soil type AR vEELT Rk vk Rk ek Rk ek Rk ek
a: pH1 586d 98b " 6. 64d 6.76d" 6.43d 6.35d" 0.07a 0.09a 11.29d 9.53¢"
pH2 367b 124d” 5.43¢ 5.53¢” 5.18¢ 5.20¢ 0.15a 0.20a 7.78b 6.54a"
pH3 178a 8la” 4.38b 4.48b" 3.98b 4.03b 3.90b 3.45b" 7.06a 6.26a
pH4 468c 112¢” 3. 64a 3.96a” 3.56a 3.66a" 7.56¢ 6.13¢” 8.02¢ 6.90b"
WL pHI 1272a 161c” 7.09d 7.24d" 6.82d 6.98d" 0.00a 0.00a 23.24d  22.09d”
pH2 2 706b 139b” 5.87¢ 6.64c” 5.81¢ 6.27¢" 0.03a 0.00a 20.18¢  19.55¢
pH3 3307c 123a” 4.70b 5.65b" 4.73b 5.22b" 0.48b 0.14a" 16.85b  15.80b"
pH4 4 374d 124a” 3.34a 4.18a” 3.33a 3.83a” 7.48¢ 4.79b" 15.90a  13.09a
W@ pH1 561a 87h " 6.46d 6.52d 6.13d 6.17d 0.05a 0.00a " 17.73¢  14.82c¢”
pH2 1 101b 73a” 5.50¢ 5.95¢" 5.33¢ 5.50c¢” 0.13a 0.04a 13.88b  13.12b"
pH3 1 779¢ 72a” 4.23b 4.85b" 4.11b 4.30b" 1. 14b 0.68b" 12.42a  11.76a"
pH4 2 546d 93¢ ” 3.59a 4.27a" 3.53a 3.77a" 4.44c¢ 3.20¢**  13.5la  11.99a
KFg+@ pHI 1 127a 128b " 7.07d 7.30d" 6. 88d 6.95d 0.00a 0.00a 32.43d  28.60d"
pH2 3 965b 149¢* 6.02¢ 6.81c” 6.12¢ 6.44c” 0.10a 0.00a 22.74c  19.06¢"
pH3 5 498¢ 109a” 4.65b 5.88b" 4.80b 5.32b" 0.43b 0.13b" 13.45a  12.65b"
pH4 6 591d 125b" 3.12a 3.97a" 3.24a 3.55a”" 9.38¢ 4.06c¢” 15.67b  10.25a"
+ 33 BSP A-Ca Ac-Al Ac-Fe Ac-Mn
el fib (%) (emol kg™') (cmol kg ™) (cmol kg™") (cmol kg™")
Soil type Bl Vet Btk Vet Btk Ve th Bl Ve th Bl Ve th
Fa: pHI 99.41d 99. 04d 6.73d 5.01d" 113. 6a 115. 6a 74.65a 79.04a" 0.94a 1. 00ab
pH2 98.07¢ 96.95¢” 4.24c¢ 3.45¢" 120. 7a 118.0b 72.92a 81.42ab” 1.00a 1. 00ab
pH3 44.74b 44.91b 1. 64b 1.31b" 126. 4a 122.5¢ 75.60a 83.57bc " 1.24b 1.06b"
pH4 5.74a 11.04a" 0.43a 0.37a 126. 5a 126. 0d 74.35a 84.95¢" 1. 09ab 0.94a”
W pH1 100¢ 100b 12.50a 10.20d " 41.48a 43.89a" 49.55a 53.99a" 5.22b 5.34c¢
pH2 99.85¢  100b 14.00c 8.65¢” 43.15b 46.73b"  49.64a 55.75b" 5.46¢ 5.31c¢
pH3 97. 15b 99.11b*  14.37d 6.62b" 45.43¢ 46.23b 51.67a 55.43b" 4.64a 3.79b "
pH4 52.96a 63.37a"  13.53b 3.74a" 69.38d 61.79¢* 65.13b  71.66¢" 4.64a 1.73a
1t pH1 99.72¢ 100¢ 8. 66a 7.35d" 37.96a 34.57a" 25.79a 25.52a 5.82¢ 5.04d"
pH2 99. 06¢ 99. 68¢ 8.80a 6.35¢" 37. 16a 37.35a  26.71b  26.86ab 5.89¢ 4.73¢"
pH3 90. 82b 94.19b" 8.69a 5.04b" 40. 80b 40.62b  25.70a 27.49bc” 4.67a 3.64b"
pH4 67. 14a 73.32a" 9.10b 3.64a" 47.90c 46.30c  26.95b  28.86¢” 4.88b 2.70a”
KA+ pH1 100c 100b 17.13a 14.60d " 31.23a 35.80a" 58.89a 64.23a" 6.92¢ 6.58¢
pH2 99.56¢  100b 20. 43b 9.43c¢” 33.89b 36.54a" 59.93a 65.69a" 6.76¢ 6.55¢
pH3 96. 80b 98.95b"  24.67c 6.39b" 39.38¢ 39.44b  65.60b  71.25b" 5.98b 3.12b"
pH4 40. 14a 60.19a"  26.57d 3.00a” 60. 06d 43.70¢™ 79.39c¢ 84.56¢" 5.70a 0.64a"

EEC, i1 SR pH(H,0) , KE $M5E f pH;pH(CaCl,y) ,0. 01 mol L™ CaCl, B4R % i pH; EA S #e bk G ; CEC, FH 85 T 55 #e it ; BSP, 3
FEAR AL s A-Ca , 8085 5 Ac-Fe THMEER ; Ac-AL TG PE4R s Ac-Mn 3& PR . W] — 31 vh R [W] 09 5 0 /s A [a] pH B BE + B8 2 8] 35 1580 & % 22 0 56
5% B E KN, « FoRiZIRbRAE R HT S 19 22 5 35 B A M 25 0 56 5% .2 K F- Note: EC, electric conductivity; pH(H,0) , soil pH determined in

soil-water suspension; pH( CaCl,) , soil pH determined in 0.01 mol L ™" CaCl, suspension; EA, exchangeable acid; CEC, cation exchange capacity;

BSP, base saturation percentage; A-Ca, available calcium; Ac-Fe, active iron; Ac-Al, active aluminium; Ac-Mn, active manganese. Different letters

within the same column indicate significant difference between soils different in pH according to Duncan’s new multiple range test, p <0. 05. The asterisk

( # ) indicates significant difference in a certain index between soils with and without leaching according to Duncan’s new multiple range test, p <0. 05.

@ Red soil; @ Fluvo-aquic soil; @) Cinnamon soil; @) Paddy soil; B) Treatment; & With salt; (7 No salt
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il 52 %

KB pH B AL REAC, 5 B0k 46 )5 £ 56 10 Fn
FH Ve BT HA N T 0. 28% ~ 92. 33% , .14 Jinl 1 J3 b
pH FEAR TG o U8 W78 R ER 1] 25 i, 6 1 A7 7 0 26
0L B 5 /0N i A A M TR YRR R R R A%
PR R AR B AR, AE HRRR B0, AH 4P 5 Hh
F1hy o K5 0 R 7 v T R N B R R Ak 4 T B 4
PER 1 I 4 X I F 152 6t 9 R AR TR Ak - 48, Y K A
a7 A G AT A A B B R R A
ot e AL B £ 58 pH B REAIG, 38 ek R
i TG R B A R TR N, k3 0R N BE AE 5C e vk
M2 LA Y BE & pH I R AR 1T 32 3 k), 158 B AR
RS B R AR AT LI R 25,

gk LT BUEh IR Ak AR AN AEAE R 3 B T 1 K
SR (EER Ak 08 A T AT 2 32 He PR R 1Y 3G i, Ak R
AR TR, SEEmmRAAR LT KMES, H
TERR R 0T, pH T B R B2 TR, R b 3 T I
FEAS I M TR o T8 N JE DGR 0 A A i s il 1) R
ZRFEHRMEE X F O R AEREMN L, IR
R E I ER R R Tl AR AT, D
G NEEERFE L M TE M SRR b A KR A
BT IR G wh i TR AN AL AT LA S E R E iR
A RURN FEAE P A K T 1 3R 5% o

4 Z it

WE&E pH RYREAR, FEh A 3 5k £h b 3 EA [ Ac-
Fe Ac-Al ¥ i & 1 &, Ac-Mn , CEC 39 I 3 T %
BSP £ EA I BLLLJS , B pH R A% 1042 3% FR AR, R W
PERRR AL 5 Fe TR AL e A Bt B A o MR Ak 5 AR
AT DA AR R e B Rk 8 b BR T 0
TEMR H b BRI R

£ % X o
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SPECITICITY OF SOIL ACIDIFICATION AFFECTED BY SALT ACCUMULATION
Wang Aihua'”’ Zhao Yu' Li Xun'

(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)
(2 University of Chinese Academy of Sciences, Beijing 100049, China)

Duan Zengqiang'' Dong Jinlong'®  Tang Ying'?

Abstract To explore differences between soil in open-field without salt accumulation and soil in greenhouse with salt
accumulation in acidification, simulation of soil acidification and salt leaching was conducted of the soils for analysis of
changes in soil acidity caused by salt leaching. Results showed that salt leaching lowered electric conductivity ( EC) ,
available Ca (A-Ca), exchangeable acid (EA), effective cation exchange capacity (CEC) and active manganese ( Ac-
Mn) significantly, had little effect on or increased active aluminium ( Ac-Al) and iron (Ac-Fe) , base saturation percent-
age (BSP) and pH significantly. The EA, Ac-Al and Ac-Fe increased significantly, while the Ac-Mn and CEC decreased
significantly with a decrease in pH of soil with and without salt accumulation. Moreover, when a certain amount of EA ap-
peared, BSP declined significantly with lowering pH. All these indicated that acidifications in the two soils are the same in
nature, but when an equal amount of acid was added into the two soil, acidification of the plow layer of the soil with salt
accumulated in greenhouse was accelerated, bringing about more severe acid damage and making the soil liable to have
salt accumulation. It is, therefore, suggested that in managing soil acidification in greenhouses, it is essential to avoid in-
troduction of more salt so as to prevent aggravation of salt damage.

Key words Acidification; Secondary salinization; Greenhouse soil; pH; Base saturation percentage
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