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Abstract: To explore paddy soil acid buffering capacity and acidification rate characteristics, the study analyzed paddy soil pH, organic

matter, total nitrogen, cation exchange capacity and acid buffering capacity of different depths (0~20, 20~40, 40~60, 60~80 c¢m and 80~
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100 c¢m) derived from red sandstone and river alluvial parent material, quantitatively compared the changes and differences of acid buffer

capacity in different soil parent materials and depths. The results showed that paddy soil acid buffering capacity increased by 4.18~10.14
mmol - kg™ at the 0~20 cm than 80~100 cm soil layer, and it increased with the increasing of initial pH (pH without acid or alkali addition ).
At the 0~20 cm, paddy soil acid buffering capacity derived from red sandstone parent material significantly increased by 7.38 mmol - kg™
than that from river alluvium. At 20~100 cm, there were no significant difference between acid buffering capacity of paddy soil derived
from two parent materials. Paddy soil acidification rate (0.78 kmol H +hm™-a™) at topsoil derived from red sandstone was greater than that
from river alluvium (0.36 kmol H*-hm™?-a™). Paddy soil acid buffering capacity derived from two parent materials was significantly nega-
tively correlated with pH, total exchangeable base (P<0.05), positively correlated with cation exchange capacity, organic matter, total nitro-
gen and exchangeable acid (P<0.01); Paddy soil pH was significantly negatively correlated with organic matter, total nitrogen and ex-
changeable acid, positively correlated with total exchangeable base (P<0.01), and not correlated with the cation exchange capacity (P>
0.05). The results showed, the acid buffer curve could reflect the sensitivity of paddy soil derived from different parent materials on the
amount of acid and alkali addition in different soil layers; With the increase of soil depth, paddy soil acid buffering capacities derived from
two parent materials were on the decline, and at 0~20 c¢m, paddy soil acid buffering capacity and acidification rate derived from red sand-
stone parent material was highest, and its acid buffering capacity was mainly related to initial pH, organic matter, total nitrogen, cation ex-
change capacity, total exchangeable base and exchangeable acid; Paddy soil derived from two parent materials were mainly in the buffering

phase of aluminosilicate mineral decomposition and exchange base ion.

Keywords: paddy soil; profile; acidity buffering capacity; buffering phase; acidification rate
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Table 1 The basic information of soil sampling sites
P8 kT R LA R i o TR
Sample No.  Parent materials Location Cultivation ages/a Altitude/m Longitude Latitude Management measures
1 AR UESS LRSI >30 62.0 116°53'00.37"  28°06'50.00" & ANEAEREAL, IR %
2 LIRb % S KA >30 628  116°45'0073" 28°13'44577  TFIBIES j”*# AT
3 AR KRl BRI 5~10 50.0 116°55700.37"  28°14'00.00" Dm
4 AR Wi & Bl R >30 35.0 116°4457.29"  28°15'09.91"
5 T AR L 2 BE it >30 385 116°56'57.09”  28°08’06.04"
6 T AR Eh 2R >30 43.0 116°52'21.09"  28°09'16.84"
7 PEIN/RULEN X IR T 5 Af >30 36.0 116°50'54.01”  28°11'01.05"
8 PEIN/TRULEN B IR AR >30 33.0 116°48'19.02"  28°14'12.05"
9 FEIR U FE 2 S YR >30 34.0 116°50'41.00"  28°13'48.00"
10 T PR S ER N >30 40.0 116°58"12.00"  28°14'04.00"
R2 KBLRESEREEERK
Table 2 The basic physical and chemical properties of paddy soil profiles
P G R _ ﬁm_rﬁ é’fh . FH B 38 ik . ACHLPERR . AR A
Sample No.  Soil depth/em pH Soil organic ma}lter T(’)t‘al mtrog(in Cation i:xchange capjtcny Excwhangeable ac,'l,d To[a]r ‘efmh'cmgcf:'clble71
(SOM)/g-kg (TN)/g-kg (CEC)/cmol - kg (EA)/cmol -kg base(TEB)/cmol - kg
1 0~20 4.90+0.01 32.87+0.25 1.71£0.00 13.40+2.50 1.37+0.04 2.56+0.04
20~40 5.68+0.02 9.80+0.30 0.56+0.01 10.58+0.22 0.16+0.11 5.47+0.01
40~60 5.77+0.01 8.15+0.30 0.40+0.03 10.19+0.60 0.09+0.02 7.40+0.04
60~80 6.15+0.03 8.93+0.11 0.40+0.02 8.01+1.44 0.06+0.00 6.19+0.07
80~100 6.09+0.01 8.01+0.05 0.37+0.01 7.44+0.34 0.14+0.09 5.56+0.54
2 0~20 5.32+0.02 25.99+0.62 1.31+0.09 7.57+0.26 1.38+0.45 3.65+0.06
20~40 5.84+0.03 12.17£0.41 0.68+0.00 7.56+0.39 0.28+0.18 5.46+0.15
40~60 6.35+0.02 5.28+0.04 0.32+0.02 8.12+0.07 0.30+0.23 6.54+0.02
60~80 6.42+0.02 3.89+0.11 0.31+0.01 8.82+0.07 0.39+0.38 6.65+0.03
80~100 6.34+0.01 4.29+0.43 0.34+0.02 10.45+0.14 0.72+0.39 7.74+0.08
3 0~20 4.80+0.01 40.41+0.26 2.16+0.15 10.88+0.64 3.14+0.14 3.36+0.00
20~40 4.96+0.01 22.61+0.45 1.19+0.01 7.58+0.01 1.78+0.78 3.07+0.03
40~60 5.28+0.01 9.38+0.59 0.48+0.07 5.27+0.53 0.52+0.07 2.91+0.04
60~80 5.30+0.01 6.53+0.37 0.38+0.05 7.09+0.05 0.60+0.01 3.34+0.04
80~100 5.88+0.02 6.63+0.47 0.56+0.02 16.50+0.25 0.36+0.30 7.07+0.12
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Continued table 2 The basic physical and chemical properties of paddy soil profiles
B TR ' ﬁﬂﬁﬁ i"fh ' PR 7 £ i ' AR ' SRR
Sample No.  Soil depth/em pH Soll‘orgamc ma}ter Total n1trogcfn Catlorz cx‘change capﬁamty Exchangeable a(ild Total exchangeable )
(SOM)/g kg™ (TN)/g-kg™ (CEC)/cmol - kg™ (EA)/cmol-kg™  base(TEB)/cmol - kg™
4 0~20 4.59+0.03 59.29+0.25 3.35+0.04 10.21+0.26 2.84+0.11 2.26+0.23
20~40 5.48+0.01 11.89+0.12 0.81+0.09 6.84+0.15 0.62+0.52 4.15+0.10
40~60 6.07+0.04 9.19+0.03 0.61+0.01 9.94+0.14 0.16+0.01 7.41+0.03
60~80 6.19+0.02 7.42+0.06 0.57+0.00 9.41+0.06 0.18+0.09 7.63+0.14
80~100 6.49+0.01 5.32+0.22 0.47+0.00 7.45+0.35 0.26+0.12 6.69+0.04
5 0~20 4.79+0.00 12.31+0.33 1.32+0.02 9.23+0.32 2.38+0.02 1.39+0.02
20~40 — — — — —
40~60 5.60+0.01 7.57+0.05 0.37+0.05 7.71£0.08 0.40+0.02 3.60+0.01
60~80 5.62+0.01 6.54+0.41 0.35+0.01 7.61+0.12 0.45+0.01 3.93+0.00
80~100 5.73+0.02 6.34+0.33 0.34+0.02 8.23+0.02 0.38+0.00 4.63+0.02
6 0~20 4.72+0.03 36.67+0.09 1.94+0.01 8.73+0.24 1.95+0.11 1.70+0.06
20~40 5.19+0.00 8.96+0.09 0.51+0.02 6.08+0.09 0.73+0.04 2.74£0.18
40~60 5.51+0.02 5.60+0.42 0.29+0.05 5.34+0.09 0.35+0.07 2.99+0.02
60~80 5.62+0.01 2.65+0.48 0.15+0.02 3.80+0.08 0.20+0.02 2.63+0.05
80~100 5.75+0.01 3.08+0.07 0.18+0.02 3.43+0.03 0.95+0.31 2.51+0.08
7 0~20 4.96+0.01 24.50+0.30 1.25+0.02 9.63+0.06 0.38+0.04 3.01+0.04
20~40 5.61+0.02 8.68+0.09 0.48+0.01 7.73+0.04 0.16+0.00 4.36+0.06
40~60 5.87+0.01 5.37+0.31 0.27+0.01 6.28+0.08 0.12+0.04 4.59+0.03
60~80 5.90+0.01 3.32+0.51 0.20+0.00 5.40+0.43 0.10+0.00 4.57+0.12
80~100 5.98+0.02 3.32+0.19 0.19+0.01 7.80+3.38 0.18+0.04 3.55+1.54
8 0~20 4.75+0.01 40.55+0.27 2.18+0.07 9.59+0.09 2.61+0.01 2.43+0.10
20~40 5.12+0.03 19.83+0.19 1.09+0.07 8.26+0.21 1.42+0.36 3.21+0.05
40~60 6.22+0.08 4.31+0.22 0.36+0.04 10.97+0.10 0.20+0.09 6.28+0.05
60~80 6.52+0.05 3.12+0.00 0.26+0.00 11.12+0.16 0.06+0.02 6.37+0.01
80~100 6.61+0.03 4.76+0.33 0.28+0.01 11.14+0.00 0.08+0.03 6.16+0.09
9 0~20 4.77+0.01 35.81+0.08 1.90+0.01 7.56+0.51 0.42+0.10 1.96+0.05
20~40 5.41+0.01 7.17+0.38 0.32+0.00 6.56+0.17 0.25+0.00 3.89+0.12
40~60 5.72+0.01 5.01+0.14 0.25+0.01 7.15+0.20 0.13+0.03 5.48+0.05
60~80 5.86+0.03 4.63+0.03 0.22+0.01 8.03+0.32 0.15+0.00 5.92+0.06
80~100 6.47+0.01 4.47+0.09 0.22+0.01 10.41£0.21 0.11+0.05 7.15£0.05
10 0~20 5.13x0.02 40.21+0.27 2.06+0.09 9.81+0.03 0.91+0.03 5.56+0.08
20~40 5.41+0.03 20.32+0.49 1.12+0.04 7.58+0.55 0.42+0.05 5.16+0.07
40~60 5.56+0.02 18.32+0.46 0.99+0.11 8.23+0.06 0.21+0.04 6.47+0.19
60~80 5.59+0.03 7.60+0.28 0.45+0.03 8.29+0.03 0.74+0.52 6.25+0.06
80~100 5.98+0.02 6.39+0.50 0.53+0.01 18.56+0.19 0.31+0.22 11.45+0.06
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Positive values represent the alkali amount, while the negative values represent the acid amount

1 20RbE (A) R i AR 4 (B) B B4 & B9 7K 78 £ F1 T BR w6l i) A2 #h 2k

Figure 1 Integrated titration curve determined by acid and alkali addition of paddy soil profiles derived from red sandstone(A) and

river alluvium(B) parent materials
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ke 7E 20~100 em )2, 2 FpbE T &k & B KA A BR B
ZMRRILEEES.
23 KELREBRUIER

W5 4 [ 58 IR AT (1985 4 ) 5 il A3 7T B

JKFE A pH AR KW i pH BRI A] S EOR Rl BE 5 A T 1Y
IKFE TR A%, M 1) AE A A R Ry i R 4345
FIMIRAHE R RN R AR, NRATTLUR
s K R 7 20T 2 FheRE S K RS 1 IR AL R 1 K/
TP R L1 % (0.78 kmol H* - hm™+a™) >¥] i #h FH
(0.36 kmol H *hm™2-a™') .
24 ABIBREEFFES LEERNXE

H 2 5 ] LA, KRS L ER 2 nh 45 i 5 pH &2
W 23 FAH I (P<0.01) , 5 38 et h L B i 5 1 25 17
FHIE(P<0.05) , 5 FHE T 28t A HLET A A ss ik
PEIR S % 35 1EAH G (P<0.01) 5 /KRG + pH 54 #HLE
G RS e i S W S 3 B A C (P<0.01) | 5 28 8 1
R B IEAT O (P<0.01) , S5 BHE 7S i
TC A2 3R S, F KRS H pH IR B 2% vk fE 3 22
Z HIEAPUT A PHE T 25 is A i b Ik B
FNAE A R PR 570

3 g

MG PR RE T7 145 55 — B 2 eh A iR A, B

R3 AEFFABLHAEETHEAERKEENNELUSERRBBETTE

Table 3 The linear fitting equation and acid—base buffer capacity of the buffer curve of paddy soil profile derived

from different parent materials

BE e REE Y=aX+b . PR B8 2% 75 5 Acid buffering capacity (pHBC)/
Parent materials Soil depth/cm a b mmol - kg™

FAR U E =y 0~20 0.053 2 6.9517 0.997 7 20.11+2.94aA
20~40 0.094 4 59733 0.993 9 12.30+2.12bA

40~60 0.096 0 6.350 0 0.989 9 10.49+1.59bA

60~80 0.110 8 5.530 0 0.983 0 9.39+0.94bA

80~100 0.105 6 6.450 0 0.991 6 9.97+1.12bA

FIRTRUIA 0~20 0.0725 6.263 0 0.928 6 12.73+1.88aB
20~40 0.080 4 5.386 7 0.999 8 11.82+0.54abA
40~60 0.098 0 5.9800 0.998 8 10.3021.14bcA

60~80 0.107 6 5.6200 0.934 8 9.24+0.78cdA

80~100 0.1100 6.296 7 0.995 8 8.55+0.76dA

T - Y FRKTE £ pH, X FS R A i (mmol - kg™) 5 [/ AN )N PR ] — B BTN R] 42 18] 0.05 /K28 57 B35, AN i) RS B3R

[F]— 4 AR B 0] 0.05 K P22 52 2 2% . Tl

Note: Y means the soil pH, X means amendment rate (mmol - kg™") ; Different lowercase letters mean significant differences at 0.05 level in different

layers under the same parent material, and different capital letters mean significant differences at 0.05 level in the same layer under different parent

materials. The same below.

&4 0~20 cm L EKFELHIBRLEEE
Table 4 Acidification rate of paddy soil at the layers of 0~20 cm

K BE TR iR AT PR AoH [ aLES
Land use Parent materials Cultivation ages/a P Acidification rates/kmol H*+hm™-a™!
JKH b 31 0.67 0.78
i th R 31 0.39 0.36
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x5 ABIBBEZMFES TEERMAEXMNE

Table 5 Correlation between soil pH buffering capacity and soil properties

T H Ttems T 2% w5 it pHBC pH FHES 725t CEC - HHLTESOM A& TN etk #h LBt TEB 24t iz EA
TR 2% w75 i3t pHBC 1
pH -0.650%* 1
FH B ¥ 38 kit CEC 0.484%% -0.018 1
AHLFSOM 0.757%* ~0.808* 0.280 1
4% TN 0.755%% —0.792% 0.313%* 0.996% 1

b 5 B TEB -0.370% 0.780% 0.357% -0.507#* —0.483%* 1

AR EA 0.682%* ~0.799%* 0.185 0.866%* 0.866%* -0.629%* 1

TE *3R7RTE 0.05 7K OB _E S8 3R OG5 ##3RRTE 0.01 /K- (UM ) B4R 2 35 AH G

Note : * and ** mean significant correlation at the P<0.05(two—tailed) and P<0.01(two—tailed) levels, respectively.

R — AR pH A, 75 ) R A B R
S RN R i A N 13 pH U — S B
I L T s I TR B ARk 17 4 £ (AH/ApH 5% AOH/
ApH)™, HAF R AR 8 R B e il 4 R ok A .
SRR IR v 2 R e T HESR mh R BE R AR b ke B, 57
M BT , B0 AE XA W B - R AR R (1 BE ) B
SR A R IR TG E &R R R S7IE, BAE
pH=4~6 (5% 7) {45 [l (R B, IR T LR FH ek
i BRILE 1S BRI ZE M2 R,

PR A2 Hh e RAE - 33825 R LB as %) ot b il A
R o FE A ) £F A 7T G2 BT TS INORT pH 9 8 2 ek
A SLHER B =, gk 2N 0 BT TR 51 R pH B IR R
R0, AR5 38 2k B A PR R B 5 R R K RS - TR i
2% vl 2ol R AE 4 35 19 28 vh R RE 45 SR UL PRI B pH
fEXF 22 s £ 1 A S E B . S50 A EPESY
gh g, RGN pH (AR L A 28 i BE )1 8 I
REZPLHL, 4% H & % wh D B8 1) pHAEE Bl 3 M AR
JURPS: — Rk PR L 0 P i 2% v VE I (pH 7.4~7.8) 5 —
SEREFRER T % ol E ] (pH 6.1~7.3) 5 —J& L HErp
AL R L B 1 22 v VE T (pH 5.6~6.0) ; PO /2 1 1
R AR B R Eh W o3 i 7 A B 22 o /R (pH. 4.5~
5.5); TR BR A b/ (pH<4.5) o ASHFFTFEHH 2 Fh
B R T B KHE 501 pH A 4.76~6.11, H.ERHSZZ th
A S SR L S S R AN PH S sS4y
W EROC(FRS) AT LA R W AT KA LA T48
RERRER W 53 Atk SR 3L B T b E R B B

AT LSRR AR BE T & & KA £ pH Bl
I F A 388 0T 32 A AR AT B o T S %) 185 A T 34
X 5 R EP R AR B R, 2
FUAT I h A B B R B KRG - 7E 0~20 em + )2 2%
AR R R, T AE 80~100 em /225 th4s /D, H.

— 780 —

Bifi 7 1 2 IR , 2% vh 25 i 0 W R AT, R A0 R B 0

S0 SRR A 2% vh P RE Y N R E B ALEE pH A
BLJTE 38 4 6 5 5 7 R BH 2 7 38 Jfe o 5510, AR
FERM LR A BT R B KRS - FR 022 vh 75 1 F
PR b 3 3 35 (B 25 K I i oh AR B o, B T
O2 B B: I & B BIKRE R R s 45 i 59146 pH 22 2
FHAHE(P<0.01) , 5 BT 4 AR BH B 55 ik
AR IE A (P<0.01) , H A3 i KR E
Uk AR B TRE A, 5] s R R B L, Z0Ab A R
ik & 0K AE - pH B, A HLET 4 AR B 52
o R (£ 2) ;@ LM IR pH B, 13
JiE A% b R B ) R L B R 2 % o R R R
W, A — 2 pH YO A, pH A g 1 58 A IR 6
PHE 72 @ H A L & AR S R H
I3 Z U AR B B 5T A7 R i H fap %o PH B A Jf £
DUHRR . 38 H A HLBT & it s A S A BRI g2 op
REJT . RUIF | 0YA LT AT i 4 o 1 3 52 v 1
FHP — R, B3PS i 5 5 ok e Ak
EADG, FEM T HIEAR A REN & A H
AT, WR 5L (~COOH) | I 2 BE A 72 56 (-OH) %57
PEELAT, RS2 R i 27 vh A5 i B R ™, Y pH
By AL S A AR AN AR, Y
pH [ 2 5 DUF B, 5847 HLT & it Ak F i = K7, M
X B — (18 5 A Z2 0 A1 S A 58 B0 1) B A
[F) B, B ) - B A XA RNk i, g R 6 R A ik
I AR TE AV, BEAR R GE vp o BB @ 1A
N EE S R aey ol s 8= SR RRL i e o 3 I o b
— PR F o i K, SR obbE L dn s, Rk, 20
R R B B KRR R 2% wh e 7 H T G b AR g B
JoT 58 o
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