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QOB DOFREY P IA 40 mL 0.5 mol « L #h R
¥ (NH, OHHCD ¥, E(224+ 5)CF 30 r « min '#§ %
16 h, 8 WG U8 DU 5 TR R A Mn GG Ik 45 & 4
Mn) , FREPALBEF (D,

OB FRBYHMA 10 mL 30% H.O,, (22+
5 CTHRY 1 h, (85x2) Caiai/Kig 1 h, ARG T KIBEK
F3ETF; mAEF A 50 mL 1.0 mol « L™' NH,OAc, (22+
5) CT¥&¥ 16 h, L iEBaL I ol /LA MnCH LRSS &
BIRBRACIEE A M) . 5REPIAER (2) .

(1) Ffl HCl+ HNO, + HCIO, + HF PUBRTR A @ (3)

FREEW) s FeHE I E L I E R A Mn, 7R X AR A Mn it
TR R, HERFREL 1 g BAF. DURRTR G WM A E & Ak
A4 Mn 5.

K AU BCR #2320 Mn & w9 infinie 5
VU TR T AR AR R B A R, R A B R AR M A
GBW07412 1 GBW07413 S/E 8 QA/QC frkt, £ A Mn
M i) AAS 24 R4 279. 5 nm, JTHLJE 10 mA, BR4E 0. 2
mm, G 13.5mL c min 'y ZHEE 2.0 mL ¢« min ',

e pH M E LKL 12 2.5, iBRIEIE .

Table 1 Summation of improved BCR results with aqua regia extractable Mn contents/ (mg * kg™')

i 0~5 cm + 2 5~10 cm 1-J2
/(gem ™ eyr 1) RS A E R/ % RIS A Il /
0 460.247.1 461.0417.0 95. 6~105. 9 434.2420.7 438.6419.1 94. 7~104. 7
50 457.6+13.1 456.4425.1 93.2~104. 5 423.9429. 6 433.3+34.2 91. 4~104. 8
250 452.043.9 461.5421.4 93.2~103.5 427.349. 4 433.3421.3 91. 7~104. 8
750 439.2410. 9 448.4429. 3 93.4~104. 5 419.749. 2 428.5420. 9 93.2~104. 5
1500 424.4+16. 1 430.0428.0 91. 6~104. 2 419.6+15. 3 429.1+11. 6 92.6~105.5

Note: Results are the mean values taken by six repeat measurements
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Fig. 1 Fractionation of Mn in soil analyzed using
a modified BCR extraction method
Note: Data in figures are the mean values of six repeated measure-
ments. Different letters represent significantly difference at p<<0. 05.
NS: with no significant difference. The figures from top to bottom are

exchangeable Mn, reducible Mn, oxidable Mn, and residual Mn
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Fig. 2 Soil pH under different sheep manure addition rate
Note: Data are the mean values of six repeated measurements.,

different letters represent significantly difference at p<Z0. 05
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Variation in Soil Mn Fractions as Affected by Long-Term Manure
Amendment Using Atomic Absorption Spectrophotometer in a Typical
Grassland of Inner Mongolia
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Abstract The effect of sheep manure amendment on soil manganese fractions was conducted in a 11 year experiment at inner
Mongolia grassland, using sequential extraction procedure in modified Community Bureau of Reference, and determined by atom-
ic absorption spectrophotometer. Five treatments with dry sheep manure addition rate 0, 50, 250, 750, and 1 500 g * m™ 2 «
yr ', respectively, were carried out in this experiment. Results showed that the recovery rate for total Mn was 91.4% ~
105. 9%, as the percentage recovered from the summation of the improved BCR results with aqua regia extractable contents.,
and it was 97. 2% ~102. 9% from Certified Soil Reference Materials. Plant available exchangeable Mn could be enhanced by
47.89%, but reducible and total Mn contents decreased significantly under heavy application of manure at depth of 0~5 cm. The
effect of manure amendment on Mn fractions was greater in 0~5 cm than in 5~10 c¢m soil layer. The results are benefit to

micronutrient fractions determination and nutrient management in grassland soils.
Keywords Atomic absorption spectrophotometer; Sheep manure; Soil micronutrient; Manganese; Temperate grassland
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