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Fig. 1 Distribution map of the studied soil profiles
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15 B SR s R K 4260 K2R J2 TR R I pH )
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K2 +HEpH 5 CaCO, fr it R U
Fig. 2 Scatter plot of soil pH and CaCOj; content
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Table 1 Optimal regression models for relationship between pH and CaCO; content relative to pH
pHIEH (y) TR et [l 5 5 A AR R A
pH range Soil number Optimal regression mode Correlation
<7.40 46 pH=5.971+0.571x’-0.083x*+0.003x 0.887%*
7.40 ~ 8.59 137 pH=e (214970905 0.742%
8.59 ~9.00 189 pH=8.718-0.003x’+3.516 x 107°x’~9.454 x 10 0.585%*
>9.00 54 pH=7.792+0.051x’-0.001x’+1.652 x 10™°x 0.386
pH < 9.0+ 4 372 pH=6.744x""" 0.934%
S A 426 pH=6.756x""* 0.875%
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B 3724 e L 9 & A )2+ FE (ESP
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CaCO; 7 B MR RMEG T oy A g R W62, mI Lk
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Bt e, HAS A KRN R R ZE), R

MpH. CaCO, & EIHRIE B2 FKF, RUH
A TR S B O S Bt 4= S p H AT CaC O, 75 1 2 T {5 1Y
(%£2) .

W RS I, IR R R & CaCoy,
M AARKRN . (PEBERE SRR ER)
(55 =0 ) i K L CaCO M S ) & &
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Table 2 Descriptive statistics of soil pH and CaCOj5 content relative to lime reaction intensity

AT RS B 8 - pH CaCO, (gkg™")
Lime reaction Soil aumb i/ ME STIN:) M + bR 22 fe/ME IRRME FEE + bRiE2E
Soil number
intensity Min Max Mean + SD Min Max Mean + SD
J& No 102 6.00 8.02 7.47 £ 0.64d 0.13 8.87 3.02 £ 2.88e
¥ Slight 52 8.03 8.37 8.21 +£0.11c 9.92 57.06 29.29 +14.90d
H1# Moderate 25 8.38 8.50 8.46 + 0.04b 59.23 76.81 69.86 + 6.50c
5 Intensive 121 8.51 8.65 8.58 £ 0.04b 77.48 96.78 84.87 +4.76b
58 Extremely
72 8.66 8.99 8.80+£0.11a 96.86 150.82 115.05 £ 16.63a

intensive

e FHARNG FHERARZFBFH (p<0.05) . F[[ Note: The different lowercase letters in the same column mean

significant difference between groups (p <0.05) . The same below

=10 g kg™', HI1 : 3FRERMR AL FRAT LIRS N o XAl
BWRE RA LRPCaCoF it — s, ARl
RN KN, A UCEF SN A2 TG A B RN ) 32 4
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R SRBRER SR, T Bl Pa A MM R AN R, BA
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CaCO,,
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AR 3 5 8 CaC O i (K, pH KRBk & 78
8.51+0.49,
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AN R TR 5 R R LA e B o B, HR
JE A 2 B — 2 B, e SR A2 R E
(BT A S B 2R B 5, PR A B AR AT A IR SN Bk
FEMEBRVERT, 55 b IAELANC, BRI LA £ A
SRR, SRIGIC R HE A Wi e Ja s . 2R
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B 5 pHEL CaC O, 7% B 1 — X RV B, FF R 2 HG

Ho FEF, WNEESZEME, LHPCaCo, &
E AR A F s A B L, XL,
AT 2 FpHE CaC O, 7 1 R iff o HERf 1) 1R 40
SRR (e IR IRYE . R H A
BRI S ) |, R W EUGA U
F1A) VR T 500 S A

TR (pH <9) B4ty # 4 P+
5, HE10%ME R 2 AR, T6ieCaCo,
SRz, W EpHIE AR EAES.51 + 0.49,
TEZTG B pHA R A K AR B A 2 2, W
U, WA SZ VR A K 0 R % 25 18, FE R4
S S A R R o BE B AT, TG SE 5 = I
pHELCaCO, 7% &5 X T HF AN 0% M £ 2 7% 2 JC il A
A S i o 5 T w783 [ 7 e n RIS
XPAE R A = A 52, AT MR 4l 7 2 4 p H R
CaCO5 7 & AT 5200 = RN 2 5 Mk (pH>9)
(At B B S A TR L 2
IKEE WA N 2 B M X, MR 22 AT LA S s A
Bl R e M 25 45 b R AR AR FEAE, Blfk (pH>9) +
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TR AN, HIEEIAL (pH>9) T EXTEYIY
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Abstract

[ Objective] Soil CaCO; content and pH are two common indices in routine soil analysis,
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while lime reaction, pH and content of carbonate equivalents are the three important diagnostic indices in
the Chinese Soil Taxonomy. However, generally, the determination of soil pH and CaCOj; content needs to be
done with the help of experimental instruments in lab, which is rather costly and time consuming; Actually,
intensity of lime reaction can be measured in field with titration of 1 : 3 dilute hydrochloric acid, which is
simple, quick and cheap. Moreover, content of CaCO;, pH and intensity of lime reaction are somewhat
interrelated. Therefore, if a model of quantitative relationships between soil CaCO; content, pH and lime
reaction intensity can be built up for a specific area, it will no doubt save or spare the time and money
needed for determination of soil pH and CaCOj; content in lab, and it will help make tentative determination
in the field of what type of calcareous soil in the Chinese Soil Taxonomy. The purpose of this paper is to try
to establish such a model. [ Method] Correlation analysis and regression analysis were performed of the data
of the 110 typical soil profiles investigated during the provincial soil survey of Shanxi Province, including
lime reaction intensities determined in the field, and soil pHs, calcium carbonate contents and ESPs
( Exchangeable Sodium Percentage ) measured in lab of the soil samples from their 426 genetic horizons,
for relationship between calcium carbonate content and soil pH, and statistical analysis was for relationships
of lime reaction intensity with soil pH and calcium carbonate content. [ Result] Results show that in the
soil developed from loess parent material in North China with pH <9, content of calcium carbonate is an
important factor affecting soil pH, and the optimal relationship between the two fitted with regression accords
with an exponential curve, while pH >9, no significant relationship was observed between the two, but
lime reaction intensity could be used as indicator, reflecting to a certain extent or semi-quantitatively a range
of pH or content of CaCO,, rather than a precise value. Moreover, from the viewpoint of soil genesis, the
content of CaCOj is of great significance to the study of soil morphology. So if soil pH or CaCOj is required to
define accurately the position of a soil in the Chinese soil Taxonomy ( for instance to define whether or not the
soil solum is acidic, or has a calcic horizon / calcification, etc.) , it is advisable to recommend the use of
the more accurate data obtained in lab. In non-alkaline ( pH <9.0) soils derived from loess parent material
in North China that have foam reaction in the field, soil pH lingers basically in the ranger 8.51 £ 0.49, no
matter whether foam reaction intensity or CaCO; content is high or low. Soil acidity in such a range has little
restraint on crop growth. Therefore, if it is considered whether crop growth would be affected from the angle
of soil pH or CaCOj; content only, there is no need to have any lab tests to determine accurate pH or CaCO;
content. [ Conclusion] It is feasible to realize semi-quantitative estimation of soil CaCO; content and pH in
soils derived from loess parent material in North China by field testing of lime reaction intensity.
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