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Comparative Study of Different pH Determination Methods for Assessing Soil Acidification in Greenhouse
System
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Abstract; Five methods for pH determination were compared to seek an optimal assessment method of greenhouse soil acidification. Various

amounts of KNO; were added to obtain soils with a series of salinity without introducing foreign H*, while compound fertilizer( N-P,05-K,0,
15%-15%-15% ) was applied to get soils with a series of salinity with foreign H* inputs. These soils were subjected to incubation in green—
house for three months. After that, soil pH was determined in distilled water without CO,(pHw ), 0.01 mol - L' CaCl, solution[pH ( CaCl,)],
saturated paste (pHw” ), various concentrations of CaCl, solution equal to salt concentration in field moist soil solution[pH (salt)], and lime
potential (pHw-0.5pCa ). The pHw, pH(CaCl,), pHw”, pH (salt), and pHw-0.5pCa values dropped by 0.02~1.41, 0~0.06, 0.36~0.64,
0.17~0.74, and 0.07~0.19 unit by KNO; addition, and by 0.78~2.01, 0.28~1.49, 0.51~1.87, 0.57~1.89, and 0.53~1.56 unit by compound
fertilizer addition, respectively. Hence, the pHw method over—estimated net acid addition and acidification in greenhouse systems.

pH(CaCl,) and pHw-0.5pCa would be the hest methods for assessment of greenhouse soil acidification.

Keywords: pH; determination; acidification assessment; greenhouse soil; salt accumulation; secondary salinization
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Table 1 Basic properties of soil samples

WiH ]+ Alluvia soil

HAIRKE WHC/%
HHLFT Organic matter/g-kg™
TRA8 2% 75 5 pHBC/mmol H' kg™
R HE T3 ECEC/emol (+) kg™
SEANEATAFNE Exchangeable calcium percentage/%
A PEBR Exchangeable acidity/cmol (+) kg™
pHw
pHw—-0.5pCa
pH(CaCl,)
S EC/pS-em™

# 1 Cinnamon soil JKAE £ Paddy soil
40.90 39.83 55.70
20.25 1477 19.17
63.61 24.98 151.13
26.62 20.92 38.73
87.60 86.62 91.75
0.00 0.00 0.00
7.60 7.75 8.01
5.57 5.62 5.79
7.01 7.01 7.36
140.1 68.68 112.3

T pHw /KRS0 E ) pH {E; pH(CaCly)24 0.01 mol - L7 CaCl, 342 E Y pH {H.
Note: pHw, determination of pH in suspension of soil in water; pH(CaCl,) , determination of pH in 0.01 mol - L™ CaCl,.



2166

PSSy 3355 1114

AR S LRSS PR 3R 52 PR K
TR —E 2R TR K LK A F] 60% WHC,
PSRRI, Jofg 2R K ST S % B IR AT,
IR R OIRE G, BT BRI = N R 1B
AR R QSRR o, LA DKok .
FiFR=AA (2012 4 11 A—2013 4 1 A)Ja X+, id
1 mm G fRAF, 2 2 AFFREE AU 13 EC {H.

R 2 BRERFETIER ECE(pS-em™)

Table 2 EC values of soil samples incubated for three months

HEEE @S Amount of WL L KA
Fertilizer fertilizer added/g-kg™ Alluvial soil Cinnamon soil Paddy soil

KNO, 0 177.3(0.7) 81.99(0.60) 133.4(1.7)
2.30 661.9(3.8) 570.7(2.3) 599.8(3.8)
4.60 11427(50)  1055(6)  1088(5)
6.90 1581(2)  1486(9)  1541(12)
AN 2.12 719.9(0.6) 593.9(3.3) 645.9(6.5)
Compound 424 1264(7)  1052(3)  1174(6)
fertilizer
6.36 1626(4)  1321(6)  1728(8)

U S T R
Note: Standard deviations are listed within the parentheses.
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Table 3 Coefficients of determination for correlation between pHw

and pH determined by other methods

pHw
R*(n=21) — - =
811 Alluvial soil #g 1= Cinnamon soil 7Kf5 1 Paddy soil
pH(CaCl,) 0.916 2%* 0.898 6%** 0.881 5%
pHw” 0.965 4%** 0.992 8** 0.961 5%*
pH(salt) 0.978 6** 0.987 3** 0.950 7**
pHw-0.5pCa 0.941 3** 0.938 8** 0.958 9**

e FIRTIE P<0.01 7K | A X

Note : ** indicates significant correlation at P<0.01 level.
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Table 4 Assessments of soil acidification based on different pH determination methods

+ 3857 Soil type R Fertilizer  ¥SJilIE Amount of fertilizer added/g kg™ pHw pH(CaCl,) pHw” pH(salt)  pHw-0.5pCa

w4 KNO, 2.30 ~0.34aD ~0.02aA ~0.36aD ~0.17aC ~0.07aB
Alluvial soil 4.60 ~043bC  -0.03aA  -044bC  -042bC  -0.07aB
6.90 ~0.48¢C ~0.05bA ~0.52¢D ~0.49¢C ~0.09bB
g4 2.12 —0.78aD ~0.28aA -0.51aB -0.57aC -0.53aB
Compound 424 -1.31bD ~0.69bA -0.98bC ~1.15bE -0.94bB

fertilizer
6.36 ~1.58¢E ~0.96cA ~1.31cC ~1.48¢D ~1.20cB
Wt KNO, 2.30 ~0.51aD ~0.01aA ~0.40aC ~0.39aC ~0.13aB
Cinnamon soil 460 —0.65bD  -0.04bA  -0.61bC  -0.60bC  —0.14aB
6.90 -0.71cD -0.06cA -0.62bC -0.69¢D -0.19bB
g24Em1 2.12 —1.40aD -0.95aA -1.13aC -1.13aC -1.03aB
ComPf’“”d 4.24 -2.01cD ~1.49¢A -1.87¢C ~1.89¢C -1.56¢B

fertilizer
6.36 ~1.83bD ~1.29bA ~1.70bC ~1.81bD ~1.37bB
kAL KNO, 2.30 -0.36aC ~0.02bA -0.46aD ~0.53aF ~0.18bB
Paddy soil 4.60 ~0.46bC ~0.02bA -0.57bD ~0.70bE ~0.18bB
6.90 -0.47bC 0.00aA -0.64¢D ~0.74cE -0.14aB
g2Em1 2.12 -0.84aD -0.56aA -0.77aC -0.86aD -0.62aB
Compound 424 ~1.17bD  -073bA  -106bC  -121bE  -081bB

fertilizer
6.36 ~1.41cD ~0.94cA ~1.26¢C ~1.43¢D ~1.00cB

TE R 3 AN A AR NG FREFROR Al — AR R A BRIA)7E 0.05 7K 225 35 5 AN RS 8RR W] — b BHAN TR pH Ul

SEJTIEMITE 0.05 K- 225 B,

Note : Each value is the average of three replicates; Different lowercase letters in the same soil type mean significant difference between treatments at 5%

level; Different uppercase letters in same treatment mean significant difference between different pH determination methods at 5% level.
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Table 5 Difference of pH values between soils treated with compound fertilizert and potassium nitrate
4 Soil type  HANEAINE Amount of compound fertilizer added/g - kg™ pHw pH(CaCl,) pHw” pH(salt) pHw-0.5pCa
1+ Alluvial soil 2.12 -0.44 -0.26 -0.15 -0.40 -0.46
4.24 -0.88 -0.66 -0.54 -0.74 -0.87
6.36 -1.10 -091 -0.79 -0.99 -1.11
#3+ Cinnamon soil 2.12 -0.89 -0.93 -0.73 -0.73 -0.89
4.24 -1.36 -1.45 -1.26 -1.28 -1.42
6.36 -1.11 -1.23 -1.08 -1.12 -1.18
KA+ Paddy soil 2.12 ~0.48 ~0.54 ~0.30 -0.33 ~0.43
4.24 -0.71 -0.71 -0.49 -0.51 -0.64
6.36 -0.95 -0.94 -0.63 -0.69 -0.87
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