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( 730000)
Mehlich 3(M3) ASI 8 10
M3 ASI M3
M3 (P<0.01)
0.680 M3 M3
(P<0.01) 0.996 M3
M3 ASI
S151.9+5 A
1
0.5 mol/L NaHCO;(Olsen-P) 1.1 it +#
8 10
1 mol/L NH,OAc 1
t 0.25 mm
1.2
1.3
’ 1.3.1 0.5 mol/L
NaHCO; (Olsen-P) 1 mol/L
NH,OAc (NH40Ac-K)
’ AB-DTPA 43, M3 S 0.001 mol/L
0.01 mol/ L CaCl, ° EDTA + 0.015 mol/L NH,F + 0.25 mol/L NH,NO; +
Morgan 0.2 mol/L HOAc + 0.013 mol/L HNO; pH 2.5 ASI
Mehlich 3 (M3) Mehlich 1 (M1) 61 0.25 mol/L NaHCO; + 0.01 mol/L EDTA +
Soltanpour-Swab (AB-DTPA)  ASI [2-3] 0.01 mol/L NH,F
M3 ASI 1.4
10 25 ¢ 0.5 mol/L
M3 ASI NaHCO; 50 ml 201
(10Y710F71) (1107Y511261)
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5¢g 1 mol/L NH4OAc 50 ml 1.5
M3 10:1 ASI SPSS 10.0
20 1
(One-Way ANOVA)
F1 il TIERERLEER
Table 1 Chemical properties of tested soils
(cm) (g/kg) (g/kg) pH
A i + 0~20 8.9 0.68 8.07
B H 1% 0~20 71.7 4.55 8.38
C B + 0~20 3 0.25 8.44
D 3] + 0~20 148.9 8.25 8.39
E 3k + 0~20 9.89 0.65 8.61
F 7 + 0~20 7.3 0.52 8.33
G e + 0~20 8.57 0.67 8.65
H i1 + 0~20 4.7 0.49 8.39
I R + 0~20 12.4 0.73 8.64
K th + 0~20 1.89 0.81 7.49
211 mg/kg NH;OAc-K 216.67 mg/kg
2 M3-K NH4OAc-K ASI
2.1 M3 M3
2.1.1 2 M3-P  ASI-P M3-K
17.64 24.03 mg/kg NH,;0Ac-K )
Olsen-P 7.18 mg/kg (213 M3
M3-P ASI-P Olsen-P  2.46 3.35 M3-K  NH;0Ac-K
M3-P ASI-P NH4;OAc-K 1 mol/L
(8] 30 min M3
M3-p Olsen-P
2.3 5 min M3
[9] [10]
ASI-P Olsen-P 2.2
201 (H) D , M3-P ASI-P
(K) 3 ) 11.13 26.49
Olsen-P M3-P , Olsen-P )
1001 10 Olsen-P 5.44 Olsen
Olsen-P (3] Olsen-P
[11]
20 01 [16-17]
, M3-K 66 ~
M3 913 mg/kg, 211 mg/kg, 1 mol/ L NH4OAc-K
M3 56 ~ 1 020 mg/kg,
3 216.67 mg/kg M3
M3 NH4OAc
2.1.2 3 M3-K Hebl
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Table 2 Available-P contents determined by three methods
A B C D E
Olsen-P 4.62 +£4.85 Ab 18.29 + 15.46 Ba 12.02 £10.92 Bab 7.40 + 1.16 Cab 4.46 + 3.89 Ab
M3-P 10.54 £2.70 Aef 46.74 + 7.88 Aa 29.67 +0.69 Ac 20.43 £0.35 Ad 5.80 +0.54 Afg
ASI-P 8.24 +1.73 Ade 37.80 + 1.80 ABb 19.97 +1.49 ABc 15.31 £0.53 Bed 4.65+0.95 Ae
F G H 1 K
Olsen-P 4.46 £2.62 Ab 4.12+£1.9 Ab 3.36 £ 0.59 Ab 4.77 £ 1.06 Cb 8.21 +4.33 Cab
M3-p 5.11+0.48 Ag 4.81+£0.50 Ag 420+ 0.63 Ag 14.43 £ 0.41 Ae 34.67+£2.93 Bb
ASI-P 7.75 + 1.37 Ade 6.45 £ 0.65 Ae 7.98 £ 3.67 Ade 8.93 +1.71 Bde 123.19 + 12.08 Aa
P<0.05
P<0.05 ,
%3 =MORAELIREYHE S 8N EER ELR(K,0, mg/kg)
Table 3 Available-K contents determined by three methods
A B C D E
NH4OAc-K 173 £5.77 ABc 206 +5.77 Ab 113 £11.55 Ae 153 £5.77 Bd 56 +5.77 Bg
M3-K 186 +49.33 Ab 176 +5.77 Bb 120 +0.00 Ac 173 £5.77 Ab 66 +5.77 ABd
ASI-K 120 £+ 10.00 Bb 73 £5.77 Cde 73 £5.77 Bde 100 + 0.00 Cc 80+ 10.00 Ad
F G H 1 K
NH4OAc-K 76 £5.77 Bf 103 £5.77 Be 146 £ 5.77 Ad 116 £ 5.77 Ae 1020 +20.00 Aa
M3-K 86 +£5.77 Ad 136 +5.77 Ac 130 + 0.00 Be 120 + 0.00 Ac 913+ 11.55Ba
ASI-K 60 = 0.00 Cf 66 +5.77 Cef 73 £5.77 Cde 76 +5.77 Bde 193 £5.77 Ca
3 2.3.2 5
20:1 M3 (P<0.01)
M3 ASI 0.996 (3, 12]
Olsen ASI
(P<0.01) 0.910 (18]
3 ASI-K  NH4HOAc-K
[19] [20] ASI
©) (D)
3
M3 ASI
(P<0.05) ASI (P<0.01) 0.920
2.3 x4 TRNMEFRZNTIZEENHBE R Z BRIHEXME
: Table 4 Correlation coefficients among available-P contents
2.3.1 4 M3 determined by different methods
(P<0.01) Olsen-P M3-P ASI-P
0.680 M3 ASI Olsen-P - 0.680" 0.233
(P<0.01) 0.616 ASI M3-P 0.680" - 0.616™
(18] ASI-P 0233 0.616" -
ASI-P  Olsen-P * P<0.05 o
P<0.01
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Table 5 Correlation coefticients among available-K contents
determined by different methods ASI
NH4HOAc-K M3-K ASI-K M3
NH,HOA-K - 0.996" 0.910™
M3-K 0.996** - ) 0.920 3 éﬁiﬁ
ASI-K 0.910 0.920 -
24 M3 ASI 10 M3
M3 M3
M3 3
ASI M3
ASI M3 ) 3
ASI M3 M3 ASI
Olsen M3
[1 . [M]. : )
2005
[2] Benton J J. Soil test methods: Past, present and future use
1] ASI of soil extractants[J]. Communications in Soil Science and
Plant Analysis, 1998, 29(11/12/13/14): 1543—-1552
221 [3] Elrashidi M A, Mays M D, Lee C W. Assessment of
Mehlich 3 and ammonium bicarbonate-DT PA extraction
ASI M3 for simultaneous measurement of fifteen elements in
Olsen soils[J]. Communications in Soil Science and Plant
(23] Analysis, 2003, 34(19/20): 2817-2838
[4] Wang J J, Harrell D L, Henderson R E, et al. Comparisons
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9] magnesium, sodium, zinc, copper, manganese, and iron in
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Comparison Between General Extracting Agent and Combined
Extracting Agent in Determining Available-P and Available-K
Contents in Calcareous Soil

LIU Tingna, SU Yongzhong, FAN Guiping, ZHANG Ke

(Northwest Institute of Ecological Environment Resources, Chinese Academy of Sciences; Key Laboratory of Eco-Hydrology in
Inland River Basin, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: Soil available-P and available-K contents were measured and compared by two combined extracting agents and
general extracting agent for 10 soil samples collected from different regions of China. The results showed that available-P
determined by two combined extracting agents of M3 and ASI are greater than that by general extracting agent, and M3 method
has a smaller variation but a higher accuracy. Significant correlation was found between M3 method and general method (P<0.01)
with a correlation coefficient of 0.680. Available-K contents determined by M3 method was similar to that by general method, and
significant correlation was existed between the two methods (P<0.01) with a correlation coefficient of 0.996. In a word, M3
combined extracting agent is an ideal digestion method in measuring soil available-P and available-K for calcareous soil.

Key words: General extracting agent; M3 combined extracting agent; ASI combined extracting agent; Soil available-P;

Soil available-K
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