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Table 1 Composition of carbonate in the profile of calcified
paddy soils and their original soils
I = HES oA B OE 0.02N HCl
Soil No. Location (cm) CaCO4(%) | MgCCy(%) Cacoﬁa/gcos
BEEE L BRyb 10 IERB 0—10 2.14 0.51 4.2
10-—30 1.71 0.80 2.1
30—40 2.09 0.61 3.4
B LRI B4 TRiEH 0—14 6.65 0.35 17.4
KB+ 14—25 5.95 0.21 28.3
‘ 25—46 1.25 0.23 5.4
46 —85 0.43 0.10 4.3
§5-—100 0.87 0.36 2.4
WELBG T 4 JFEREW 0—7 1.32 0.13 10.2
& =7 7—20 0.89 n.10 8.9
: 20—44 0.81 0.11 7.4
4490 0.58 0.31 1.9
) 90--120 0.60 0.72 0.8
WEaLas B3 it N 0—15 0.94 0.02 10.4
xRt FE 15—35 0.74 0.11 6.7
3573 0.65 0.07 9.3
73—140 1.42 0.30 4.7
HE AR I 2 SRk 0—11 0.96 0.08 12.0
KEL 11—22 8.81 0.25 35.2
22—28 2.23 .11 22.7
28—45 1.49 0.11 14.4
45—68 1.24 0.11 11.3
68— I00 0.93 0.19 4.9
AR ¥ Ca-6 JTPEEER 0—13 15.48 0.74 20.9
KL 3T 13—22 18.60 0.47 39,6
34—49 1.95 0.43 4.5
ST 68—78 0.67 0.26 2.6
W AR B Ca-7 W) ;v B 0—12 31.36 2.39 13.1
KBt Rz 12——19 28.80 2.19 13.2
‘ 19—30 26.00 0.84 31.0
30—49 5.16 0,47 11.0
49--74 1.72 0.08 21.5
BETRIL | &2 P EE R 0—20 29.84 0.57 52.4
KiE+ Eirkers 20—30 8.60 0.84 10.2
30—55 2.10 0.14 15.0
55—85 0.45 , . 0.52 0.9
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Table 2 Chemical composition of concretion in calcified
paddy soil and other soils

s | £ B | HEHR $i0, Fe,0, | ALO, | CaO | Mgo | K,0 | P,0,
Concretion Soil Location

—— 40.75 14.10 10.73 | 10.00 | 7.27 | 0.24 | o0.14

IR FEEEE | 47.50 14.95 7.37 | 17.00 | 10.25 | 0.26 | 0.13

BL 44.58 8.46 11.66 | 14.90| 1.70 - -

FIREE Pt BT 22.21 2.04 6.21 | 35.59| 1.56 - -

SRET L 4T 4 TP | 24.01 51.95 11.05 — - - -

KEPISE TR 2 (6 2) RSB IRALKRE £ 20 Bl R E R R F
0—20 EX JRE& (2.5Y5.5/1), pH7.9, CaCOs33% %M &, REIREite , T -

B X ,#KER S # .

20—30 Bk K#EE (10YR 4/3), pH8.0, CaCO;10%, BX5+ , GIRFREEE, &
2, JLERE K,

30—55 JgE¥  Eif (7.5YR 7/7), pHS.2, CaC0:1.8%, it  HiRegER, &
LEBR,

55—85 Ek #Hige (7.5YR 7/7), pHS.2 CaC030.2% , EiE+ ,BHIRER ., &3
®wEEHL,

HHHEREARAE Ac 1 Po ERVAREERREI; 30 ERLITRIA—KKELB
B AL BRIREH, CaCO, 487 2% LI Fo

* 3 ARAEKELOH—BER

Table 3 Some properties of calcified paddy soils

- Fe,0, (%) B A(%%)
HES | HA CaC0O,/O. M.| N - : -
Depthl pH S8 || Ek 5 3 <0.001 {<0.01
No. Loca- (%) | (%) | (%) |Total| Free| Active %XIOO%XIOO
t
ion |(cm) M | @ 3 mm mm
- 2 FHUHIR | 0—20( 7.94 [33.46 | 4.00 |0.189| 5.08 [ 2.41 0,58 47 .4 11.41 23.2 57.68
%z 20—30| 7.96 | 9.96 | 1.15 |0.072| 8.14 | 5.83 0.91 71.6 11.17 33.06 | 56.96
30—>55| 8.19 | 1.81 | 0.64 |0.061 9.2117.56 0.64 82.1 6.95 13.21 | 31.65
55—85( 8.19 | 0.16 | 0.52 |0.052]10.59 { 8.50 0.48 80.6 4.55 15.44 | 42.68
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Table 4 Enrichment coefficient in calcified paddy soils
(—)
wme | RE | REE | o Fe,0,| TiO, | Mno( cs0 | Mg | K,0 |Na,0] P0,
2
Depth { Ign. loss o ; . ' |
Noo | emy | () | ) (%) EkmtE
B2 0—20 22.46 4.38 |39.91 [11.38 | 5.08 | 1.17 | 0.10 17.96 | 0.66 | 0.69 | 0.10 [ 0.32
(FR¥R) | 20—30 12.24. | 4.60 -|53.56 [16.63 | 8.14 | 1:64°| 0,44 | 5.21 | 0.84 | 0.90 | 0.05 | 0.25
55—85 10.90 7.99 |49.67 [23.54 [10.54 | 1.48 | 0.27 | 0.72 [ 1.17 | 1.20 [ 0.10 | 0.22
R HRAY ACH 0.80 0.48 0.48 0.79 ° 0.38 24.94 0.56- 0.58 1.00 1.46
EERRF Ca0>P,0,>Na,0>>5i0,>Ti0,>K, O>MgO>A1 0,
=Fe,0;>>Mn0O
1.08 0.71 0.77 i.11 1.63 7.24 0.72 0.75 0.50 1.14
HERE CaO>Mn0O>P,0,=Ti0,>S5i0,>Fe,0,>K,0>A1,0;>Mg0O
>Na,O
= -
wEe | mE | ceo [K,o , Ti0, )Fe,os Cu | Zn | Ma ] Mo | B
.Depth ‘ ‘
_ No. (em) (%) (ppra)
ke Ca6 0—13 | 10.44 |2.14 | 0.13 | 0.82 | 1.24 | 7.01 |1.82|0.57 | 580.0 | 1.20 | 30.50
(R 13—24 | 10.68 | 2.21 | 0.14 | 0.90 | 1.23 | 13.20 |-1.67 [ 0.46 | 911.2 | 0.80 | 21.50
) 68—78 0.20 | 2.60 ] 0.01{ 1.46'| 1.30 | 10.25 | 0.20 |0.18 ["1709.2 | 1.30 | 3.70
;ﬁj;g%ﬁsz%% 52.2  0.82 13.0 0.56 0.95 0.68 9.1 3.17 0.34 0.92

BEKRF

Ca0>P,0,>Cu>B>Za> | Ti0,>Mo>K,0> Fe,0,>Mg0>Mn

8.24

RbmsmEy S | 53,4 0.85 14.0  0.62  0.95  1.20 . 8.40 2.56  0.53 0.62  5.80
HEHRKE CaO>P,0,>Cu>d>Zn>|Ti0,>K,0>Fe>MgO = Mo>Mn
(=)

WEZ | mE | Ca0 |K.0 | p.0. Cu | Za | Mo | Mo | =

Depth
No. (cm) (%) (ppm)
¥ Ca7 | 012 |21.64 | 1.86 | 0.41]0.96 | 1,36, 7.45 |32.6 | 195,4 | 730.8 | 0.56 | 91.4
(EE) | 12—19 [ 19.24 [1.69 | 0.33 | 0.67 | 1.37 | -7.42 |36.0 | 221.5 | 1253.0 | 1.30 | 133.0 -
‘ 49—74 | 0.29 | 1.34 [ 0.21 ] 1.18 | 1.68 | 18.89 | 41.8 | 257.1 | 5755.0 | 2.70 | 70.4
Prasas 2% | 74062 1.30 1.95 0.81 0.81  0.39  0.78  0.76 0.13 0.21  1.30
& B Ca0>P,0,>K,0>B>|MgO = TiO,>Cu>Zn>Fe>Mo>Mn
R EERE Pca 66.35  1.26 1.57 0.57 0.82 0.39  0.86 0.86 0.22 0.48 1.89

ERRF

C203> B2»P,0,>K,03| Cu = Zn3>Ti0,>MgO>Mo>Fe,0;>Mn
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BIRAKFE - B R R, pHB.0 £4A, %&mﬁ%ﬁ(;& 3), HHftHEAEL,
BRLAB IR EEDE A SBENTRIR T RN Ao

LR SHEAN ME 4—6 BRI L B AR TILX S MER AR LA T
lﬁlﬁ)ﬂ—iz (1) CaO, PzO> %ﬂ BEEE:EL%EEPE% :ﬁ%“lm CaO %D onsa (2) Alzoss Fezoaw
MgO Fl Mo FERR:EEAED HHR Fe,0, fi1 MgO; (3) K.O 7k 2 RikE Cab
g, T 7ERE Ca7 HERE, TiO, WHERKEE1 £4, BRENBEER,

2. SRR BRAGKTE T B RE R AR S — KRR (GR 5)o B
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CRMIMIX G 0.052%; n=20); i MgO W&E S, XEMIFLh& B BIR, bk
wh B R I 5224 0.202% f8ikk % 0.315% n = 20); 544K A , XE KR
MEh CaO BYME, T MgO %7 (&M Bk CaO R MgO 43524 0.61% #10.248% ,
a=132) (£ 5)

® 5 AREKBLEXBIEHREREFEARZR)

Table 5 Coefficient of biological absorption by rice plant in calcified paddy soils

ARFEM | A ca0 MO0 | PO, KO | Feo, | wmo
. . No. of :
Rice or sail samples o (%)
ik 7 0,45 0.45 0.186 2.43 0.35 0.51
pisn 2 0.056 0.18 0.740 .38 0.38 0.93
38 (Aca) 17.96 0.66 0.321 0.69 5.08 0.103
e (’%ﬁ) 0.026 0.68 0.58 3.52 0.069 4.95
Ca
Wl SR Ma0O>K,0>MgO>P,0,> Fe,0,> Ca0
TR W AR (_*i_;k) 0.003 0.27 2.31 0.55 9.074 9.03
Ca ' -
sdlidydaa MnO>P,0,>K,0>Mg0O>Fe,0,>Ca0

—REYETELATER Eif%%dﬂﬁgtm,%%@&%z%é&@zﬁ R, HigEh&EiE
ik, EYRIWABEE. W&k 5 R, I%ET BKTSERRI RS KO, kSR ik
BEZM POs DN EMAHF LRI ARBL, MaO & ,TL CaO 451,

3KEBRE: ARKABIHXWITERATEAES LB S, XERE/RIIRS
RIAKEB AR EBEARAARE L (B 2) Bt¥eER8RSHEINPCERE M, 4

IJSGL('%[DJ(*D%@/WJ( A/ NE K BT T B INR S EE 2 S A8, ﬂﬂﬁi’@%ﬁ%ﬂ
KBFGEEAER). HMEBBEROIGEBAR, HTEATHBRF 4 Ca?* > Nat
Mg®* > K* > §i > Fe > Al, HKMMKBELRAKIBRERE ESIER, ffﬁ?l%‘?lﬂ(ﬁlﬂ
Na* H’ﬂ‘ﬁﬁ%ﬁﬁi, EL Ca** FIEBEAEMIRK; T S0, f1 POI” LT EBNE A (G
6)0
MaERER T E8E R i%%ﬁ%?*é&liﬂmﬁ%%ﬁ%% BRARE LR LB
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. T-ab!e 6 Coefficient of aqueous migration in calcified paddy soils
i <1 N : o ) BT o
Type of pH . [(NH}—N + NO7—N) POy K+ Nat Ca® MgO* SO+ SiO, &
water | Location | ’ =
INEAK | REMIEWL | 7.46 0.61 0.016 0.37 0.76 58.7 3.24 8.87 4.90 77.47 =iy
B9 10 km B
BT K B |'6.51 1.37 0.042 0,78 2.00 24,1 1.57 5.00 4.50 39.36 | —yRFEH
MmO ERE — 0.09 0.47 9.81 16.12 4.18 — 0,13 —
&
& EBKF Ca?+>Nat>Mg2t>K+> §i0,> P05~
% FRANK 0.45 1.96 56.45 12,97 4.32 — 0.23 —
X EBERE Na+3>Ca™>Mg? > K+>PO{->§i0,

HEREERS . KIBREPSHETEL . MIEA KRV, Ea LR RIS, B
DI TR R B /De EAEERAGRMAKELE—TEBNREF EwE—
RITGENEBNER,

(=) XRERTERR

XES BTG RAR90.5 5 R R I
1LHERS. RITUETHREESHESM A8 BEBRE. ARLAELEaE
TRLERHE R MEE L BRA, B (K0), 52 8.0 + 02 2HIHEH 7.9 £ 058
3/100 555 SBIEPHE 37.5 + 3.9, £¥IE 32.3 £ 9.1 835/100 5, LHUESAERBR

BT AKE,

2 BELIBERR S0 AR AKRE AR AR T, BEERISIE 48% , TERIBRUTEER

x7 AWLKBLBBHRE (2.0, %)
Table 7 Forms ot phosphate in calcified paddy soils

T & HES | W A BE
. Depth &P HHP | BHLP Al-P Fe-P Ca-P O-P
Seil No. Location | (cm)
0—15 0.150 0.090 0.060 | 0.002 0.014 0.0068 | 0.028
AeRRL | B3 ML 73—140[ 0.095 0.042 0.053 { 0.0004 | 0.007 0.0075 | 0.038
- 0—3 0.167 0.075 0.092 | 0.0008 | 0.0014 | 0.0335 | 0.0560
HEARL
i# Ca, i 13—22 0.138 0.054 0.085 | 0.0004 | 0.0006 { 0.0495 | 0.0340
AL 68-—78 0.085 0.027 0,058 | 0.0004 | 0.0129 | 0.0025 { 0.0420
0—12 0.270 0.072 0,198 | 0.0010 | 06,0140 | 0.1330 | 0.0500
BEF R4 ‘
M Ca, | PHERZE | 12—191 0.290 | 0.085| 0.205 | 0.0009 | 0.0009 | 0.1480 | 0.0540
KRBk 49—-74 0.162 0.047 0.116 | 0.0018 | 0.0234 ] 0,0023 | 0.0580
) . 0—20 0.268 70.0757 0.193 | 0.0010 | 0.0010 | 0.1390 | 0.0520
WE AR
¥ 2 FRSAR 2T 30—50 0.143 0.018 0,125 | 0.0165 | 0.0365 | 0.0040 | 0.0680
S 2k 55—85 0.132 0.061 0.071 | 0.0007 | 0.0222 | 0.0020 | 0.0460

AfiE: BAZ.
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B2 WA KRR LB R S, AR MR, B0 .10 HER D MBEAS o
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(—) BRDRBER R

TR L R G RIS AL T 1 RRM k. VM, AR aE

W KBEISE 7 T/, HET 18 FF/mBmaE; 2. K. MEARKEEES =, —

FORITEI A B —F R A L AR 1000 220/ 314 BT K T8 S B R4S

8.0 7 264 » T BE TR VAT 7K RS TR /K BT /NI K TS 200 J7(32 8)3 3. e P 4K » B

I SRR » 42 M PR 200—300 JT /B R %o B A MG PG AR S S0 , BT A
BRI — N EE R, |
&8 FERIFERIKETH RHE"

Table 8 Amount of CaCO; from pricipitation and irrigation water

KorEH Ca Caco,

Type of : ® &
water mg/1 Fris kD

B K 3.2 7.14 17.83 EHRER 1700mm it
T 7k 24.1 32.13 80.23 SEFERIELL 1000mm I
Ak 58.7 78.27 195.5

BiRAK 59.5 79.41 198.3

* SRERHNERLS T BRABLKRZRWESN, RHARZEZ AN EY .

(Z) BERRERHE

ARORERFRBRYET N ARBRREOTEE, ARNEGREELHELEE
TRl

1. pH H: AKMAAELE pH E—BELE 7.5—8.0 ZEl, CaCOs MK HT
BT » IR0 24 MR B T M PR I R 2 IR » 2 2 IR M A PRI (TP » K R
t pH ERITFE] 9—10, X0 oH ERAEHE . ARE T HEIRERN, bR A K
By AT R £

2. CO, orIE: CO; NFLEFFT CaCO; WIWEE,TERL Ca(HCO:), ik, R R
K CaCO; + CO, + H,0<=Ca™ + 2HCO; AIDIFHERMHER Ca*t FFIRIIENIRER
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CO; HIEMIZEF [Ca*) = 8.50 X 107 / po, o HHFEERIRATLHIMETIN CO, &
B (RHESH) 78 0.03—15% ZJA™, % FRIEESHER Cat FIMIKEN 23—
184 B30 /A%, AR CO, SFRET, BREFNEFERNKETMAER L, X
R A ARSI R —B0s % o hERAKBLE CO, &BBHEBIETH R
T8, B ERRMAT LD [Ca*] REETHE 63 2/ b IF @Il s, fixd R NI
5101 2352/ TF, Fill, CO» S EE CaCO, MRS IEMEENYX;: CO, FEMIE, i
B RT KRS L AR, |

#9 FERMAKBLHELSE SR CO, f1 O,

Table 9 Content of CO, and O, in the cultivated horizon of calcified paddy soils

" Soil B . €O %. ! 0. %

iy B ]
BEARKLKTEL 0.85 . 18.45
- M 3.90 11.14
HEARAKREL 0.71 ‘ : 11.79
¥ R 1.63 ~ 13.39

‘ | B ® #
 BERRLAELE ‘ 0.40 ' 19.00
¥ R ‘ 2.80 18.50

3. 18IBR: TEBROREWARRNENEME WITIURKRE T8 RAK SRR
TAKMEM, Ca™ W& EELTE54—92 B/ FHlilm, MK 92.0 25w/ e Br

Clay
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Fig. 4 Distribution of clay fraction in the profile of calcified paddy soils
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ON THE FORMATION OF CALCIFIED PADDY SOIL

Gong Zitong, Wei Qifan

(Institute of Soil Science, Academia Sinica, Nanjing)

Gong Goashi

(Agriculture Bureau of Guilin Prefecture, Guangxi)

Summary

The calcified paddy soils in China cover an area of more than 270 thousand hectares.
The content of CaCOs varies from 10—20% and the ratio of CaCO./MgCOs from 10—30%.
The soils are compact in texture with calcarous concretions and, sometimes, calcareous hard-
pan in profile. The soils are deficient in P, K, available B, Zn, Mo and Mn.

The calcium in the calcified paddy soils mainly results from liming and irrigating water
with high Ca content from karst caves. The conditions of calcium carbonate accumulation in
the soils are the high pH value, low partial pr,essure of CO: and poor water permeability of
the soils.

On the basis of the content of CaCQ: and estimation by “C dating method, the forma-
tion of calcified paddy soil has a history for at least more than three hundred years.

Because liming is one of the factors resulting in the deterioration of the soils, it is recom-
mended that more organic manure should be applied rather than liming on the soils, at the
some time microelement such as Zn, B, Mo, etc should alse be applied.
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