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F1 RHSEOR R DIENERE LK
Table |  Descriptions of sampling sites and properties of the selected soils
(cm) pH (g/kg) (g/kg)
A 0~20 9.01 7.1 0.47
B 0~20 9.06 6.0 0.45
C 0~20 8.62 14.6 0.91
D 0~20 5.15 18.1 0.91
E 0~20 8.58 18.6 1.01
F 5~20 7.19 37.4 1.80
G 0~20 6.35 29.4 1.17
H 5~20 5.07 23.9 1.20
I 0~20 6.76 48.9 1.92
J 25~30 7.15 13.6 0.66
http://www.soil.csdb.cn/
1.3.1 ( ) B9 22
Norman (1% (] 210 nm f A NO3-N
N 0.05 ~1.5 mg/L NO;-N
NO;-N 0.1 ~5.0 mg/L 0.005 ~ 0.8 mg/L NO3-N
3] 220 nm
NO;5-N 1.3.2 (
N 0.1 ~ 3.0 mg/L ) NO,/NO; 540 nm
220 nm 720 nm 5000 3139
NO; 220 nm 275 nm
/
220 nm 275 nm f
220nm 275 nm
Axno  Aars Aars f Ao ( )
NO3-N 220 nm f
540 nm
40.00 g 250 ml
100 ml 1 mol/L KCl 1.3.1
(25+1)C 150 r/min 1 h NO;
3 ~ 5 min 0.1 ~ 5.0 mg/L
0.005 ~ 0.8 mg/L NO3-N
40 ul - 400 pl
1.4
220 nm 275 nm SAS8.1
Ao Ayzs A
A= Axo — fAxs (1) 2
Norman [10.12]
NO;-N 220 nm 275 nm 2.1



0.999 0 MacDougall (4]
(IUPAC) 40 pl 400 pl 40 pl
( 20 ) 3
10
0.1 ~5.0 mg/L 2.2
0.005 ~ 0.8 mg/L NO3™-N 2 12
(0.005 ~ 0.8 mg/L) H NO3-N (0.18
0.24 mg/kg 0.55 mg/kg 0.24 mg/kg)
0.18 mg/kg 0.38 mg/kg NO3-N J
(0.1 ~ 5.0 mg/L) CvV
0.20 mg/kg 0.44 mg/kg
0.23 mg/kg 0.55 mg/kg
Fz2 PMAEIIEHESENNELSRmgke)
Table 2 Comparison between the two methods in NO3-N determination
A B C E F G H I J
8.12b 433b 32.23b 5.14b 9.68 b 3.18b 46.11 a 0.0l b 11.82a 0.51a
0.20 0.13 1.36 0.27 0.21 0.15 1.61 0.02 0.71 0.04
CV (%) 2.5 3.1 4.2 5.2 2.2 4.6 3.5 138.4 6.0 7.8
10.13 a 5.74 a 3396 a 544 a 10.66 a 343 a 46.93 a 0.10 a 1222 a 0.47 a
0.25 0.13 0.74 0.19 0.15 0.04 0.78 0.04 0.38 0.04
CV (%) 2.5 2.3 2.3 35 1.4 1.1 1.7 40.5 3.1 8.7
P<0.05
12 f f
[13]
NOs5-N f 2.2 2.0
[3,10-11] 7
Q) (©)
@ 2.3
4
(P<0.05) ral 91% ~ 104% 89% ~ 97%
- ( H )
NO3-N (P<0.05) (1] NO3 J
3] NO;-N ( 2
NO3
w3 NO;-N i
NO5-N LLD( )
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NOs-N
NO; NO; ( >3 mg/kg)
*3 MHNEAEESREKER®N=06)
Table 3 Recoveries of the two soil NO;-N determination methods
A B C D E F G H 1 J
(%) 96 92 94 91 104 94 96 93 92 94
CV (%) 2.5 3.1 4.2 5.2 2.2 4.6 3.5 140.7 6.0 7.5
(%) 97 94 94 91 96 96 94 84 91 89
CV (%) 2.5 2.4 2.2 34 1.4 2.6 1.5 41.6 3.1 8.9
A
[18]
(1] ) - [M].
2.4 , 1994: 1-303
[2] ) , ) .
[J1. , 1999(2):
(y = 1.018x + 6-10
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3 spectrophotometry[J]. Soil Science Society of America
NO3-N Journal, 1985, 49(5): 1 182—1 185
[11] . [J]. ,
1983(6): 44-56
( ) [12] Norman RJ, Stucki JW. The determination of nitrate and
nitrite in soil extracts by ultraviolet spectrophotometry[J].
NO; Soil Science Society of America Journal, 1981, 45(2):
347-353
NOs 15 I

[J]. , 2007, 44(2): 288-293



[14] American Chemical Society. Guidelines for data [16] .
acquisition and data quality evaluation in environmental (HJ/T 166-2004) [S]. : , 2004

chemistry[J]. Analytical Chemistry, 1980, 52(14): 2 242— [17] s R .
2 249 [J1. , 2009, 19(6): 1 412-1 413
[15] , , , , . [18] , .
[I1. , [1]. , 2011, 50(4): 698—
2013, 32(12): 1 466-1 471 699, 707

Comparison Between Ultraviolet Spectrophotometry and Cadmium
Reduction Method in Determination of Soil Nitrate-N

TU Cheng'?, HUAGN Wei'?, CHEN An-lei'", SONG Ge’, CHEN Chun-lan', WANG Wei', XIE Xie-li'

(1 Key Laboratory of Agro-ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of
Sciences, Changsha 410125, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Institute of Soil
Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: The modified UV spectrophotometry and cadmium reduction method (flow injection analysis) are two main
methods applied to rapid analysis of NO;-N. To explore the difference and application in the measurement of NO3;-N by the two
methods, 10 soil samples from different regions of China were determined by the two methods. Results showed that significant
correlations existed between NO3-N contents determined by the two methods, the precision of the two methods ranged from 89%
to 104%. There are difference in methods application depend on the content range, for low content of NO3-N, cadmium reduction
method was better than UV spectrophotometry in accuracy, but for high content of NO3-N, UV spectrophotometry was better with
higher precision and lower variability, and the measured value using UV spectrophotometry method were higher than that using
cadmium reduction method. UV spectrophotometry was more suitable for rapid analysis of large batches of soil samples for its
simple operation and less interference factors.

Key words: UV spectrophotometry; Cadmium reduction method; Flow injection analysis; NO3-N



