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Concentration and characteristics of soluble organic nitrogen SON and carbon

SOC in different types of organic manures
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Abstract Soluble organic nutrients in soil including soluble organic nitrogen SON and carbon SOC  play an
important role in the biogeochemistry of carbon nitrogen and phosphorus in pedogenesis in the transport of pollutants
and in long-term carbon storage. Many Chinese soils have received long-term applications of organic fertilizers. Organic
fertilizers like manure contain soluble inorganic and organic nutrients. Both types of nutrients are very active in soil.
Little is known about the content and characteristics of SON and SOC in the manures used in China. A laboratory
experiment was conducted to measure the concentration of SON and SOC extracted with water and 0.01 mol/L CaCl, from
different types of organic manure. Additional characteristics were also evaluated.

Results showed that the average concentration of water extractable SON in the seven manures was 105.2 mg/L. The

average concentration of CaCl, extractable SON was 91. 6 mg/L. SON in the manures accounted for 70% of the total soluble
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nitrogen TSN and 5% of the total nitrogen TN . On a dry weight basis the average content of water extractable SON
was 1188 mg and average CaCl, extractable SON was 1037 mg/kg. The average concentration of water extractable SOC in
the seven manure types was 695 mg/L. CaCl, extractable SOC averaged 622 mg/L. SOC accounted for 2% of the total
organic carbon TOC in the manure. On a dry weight basis the average content of water extractable SON in the manure
was 7873 mg/kg. CaCl, extractable SON averaged 7054 mg/kg. The ratio of SOC/SON in the manures was about 6. 8.
There was a significant correlation between SON and SOC P <0.05 in the manure. A negative correlation was observed
between the concentration of SON and NO,; -N P < 0.05 . The results indicate that SON and SOC are important
constituents in organic manure. More attention should be paid to these constituents in order to reduce nitrogen and carbon

loss from manure fertilizer to the environment.
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total organic carbon TOC -

total inorganic nitrogen TIN Zn-FeSO, NH, -N
" NO; -N NH, -N SOC TOC-5050
NO; -N SN 25 ml 100 ml
5 ml 5 ml
H,0, 50 ml 20 ml 0.01
mol/L. H,SO,
total soluble nitrogen TSN =SN +NO; -N SON =SN -NH, -N '
1
Tablel Basic properties of the organic manures used in the experiments
/N NH, -N NO; -N
Code of O. M. Total organic C % Total N % mg/kg mg/kg
0.M., 40.3 £5.210 1.82 +0.007 22.2 79 £1.10 96 £2.79
0.M., 47.3 +1.803 2.00 +£0.010 23.6 99 £0.91 185 +£0.43
0.M. 44.4 £2.012 1.95 £0.004 22.8 59 +£0.51 167 +1.14
0.M., 12.0 £2.510 1.90 £0.079 6.3 276 +3.03 547 +0.61
0.M. 40.3 £5.726 2.73 £0.028 14.7 86 +4.49 765 £0.33
0.M.¢ 40.5 £9.284 2.08 +0.054 19.5 80 +6.19 162 £2.27
0.M., 37.8 £0.256 2.70 £0.037 14.0 133 +4.74 554 +0.43
+ The data in the table indicates means = SD n =3 the same below
2
2.1 SON
2.1.1 SON
SON 2
SON 105.2 mg/L 78.9 mg/L 131.5 mg/L 0.01 mol/L CaCl,
SON 91.6 mg/L 53.5 mg/L 117.6 mg/L
2 SON
Table 2 Comparing the SON concentrations of the manures extracted with different solutions
SON SON
SON concentration in extracting solution mg/L SON content in manures mg/kg
Code of 0. M.
H,0 Extract CaCl, Extract H,0 Extract CaCl, Extract
0.M., 107.7 £3.10 103.6 +0.97 1208 +0.03 1161 £0.01
0.M., 110.9 £0.55 99.5 +4.60 1242 £0.01 1115 £0.05
0.M., 79.8 £4.02 90.2 +0.46 962 £0.05 1087 £0.01
0.M., 78.9 +4.93 53.5+2.40 858 +0.05 582 £0.03
0. M. 102.9 £2.37 85.3 +4.37 1173 £0.01 973 £0.05
0.M. ¢ 124.6 +1.92 91.3 +3.99 1411 +0.01 1034 +0.05
0.M., 131.5 £0.37 117.6 +2.21 1464 £0.01 1310 £0.01
Mean 105.2a 91.6 b 1188a 1037b
Variance was based on different extracting solutions 0.05 Different
letters in each column means significant at 0. 05 level the same below
Siemens 90 c¢m DON 2.0~2.3 mgZ/LL. 1.3 ~1.6
mg/ L, 16 DON 0.13 mg/L " Elbe
DON 0.69 ~1.1 mg/L Y SON

DON SON  DON SON DON
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SON
0.01 mol/L CaCl, SON 1188 mg/kg 1037 mg/kg 2
McNeill 0 ~10 cm SON 16 mg/kg
SON 24 mg/kg 0 ~25 cm SON 11 ~20 mg/kg o 0
~90 cm SON 50 mg/kg ? 2.51
DON  4.5~7.3 mg/kg SON SON 20 ~50
SON
0.01mol/L CaCl, SON 2 Paul 24
SON 10 mmol/L CaCl, 2 SON
SON
2.1.2 SON TSN TN
3 SON TSN 1N SON TSN
70.5 % 0.01 mol/L CaCl, SON TSN 74.7 %
SON TSN 90 % » 62 % ~83 % N
% 0~10 cm SON TSN 55 % ~66 % * DON
TSN 10 % ~70 % 85% " Lewis 7 19 DON
TSN 63 % SON TSN
SON
SON ™ 4.3%~4.9% 3 DON TN
0.33 % ~0.61 % » SON TN 0.3 % ~1.4 % 10 SON
TN SON
3 SON TSN TN %
Table 3 Comparing the percentage of SON to TSN TN in the manures extracted with different solutions
SON TSN SON TN
Percentage of SON to TSN % Percentage of SON to TN %
Code of 0. M. H,0  Extract CaCl,  Extract H,0  Extract CaCl,  Extract
0. M., 86.5 91.8 5.9 5.7
0.M., 80.8 86.6 5.5 5.0
0. M., 65.8 86.9 4.1 4.6
0.M., 56.9 69.8 4.2 2.8
0.M. 4 54.4 48.8 3.8 3.1
0. M. 83.5 82.2 6.0 4.4
0. M., 65.7 57.2 4.9 4.4
Mean 70.5a 74.7a 4.9a 4.3a
2.2 SOC TOC
4 SOC SOC
695 mg/L 444 mg/L 854 mg/L.  0.01 mol/L CaCl, SOC
622 mg/L 425 mg/L 752 mg/L
90cm DOC dissolved organic carbon 25 ~32 mg/L 7
Oa  DOC 32 mg/L DOC 196 mg/L * DOC
2.48 mg/L " ? DOC
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DOC 10.5 mg/L SOC SOC

0.01 mol/L CaCl, SOC 7873 mg/kg 7054 mg/kg 4
DOC 200 mg/kg Hishi % DOC

126 mg/kg o DOC 100 ~200 mg/kg
DOC 500 mg/kg DOC 94 ~ 135 mg/kg 24 !
DOC 80 ~ 156 mg/kg SOC 30
C/N CN
0.01 mol/L CaCl, SOC  TOC 2.1% 1.9% 4
DOC  TOC 0.78 % ~1.26 % o DOC  TOC 0.50 %
~0.67% » SOC  TOC
0.01mol/L CaCl, SOC
4 SOC TOC

Table 4 Comparing the percentage of SOC extracted with different solution to TOC in the manures

SOC S0C SO0C  TOC %
SOC concentration in SOC content in Percentage of
extracting solution mg/L manures mg/kg SOC to TOC
Code of 0. M.
H,0 CaCl, H,0 CaCl, H,0 CaCl,
Extract Extract Extract Extract Extract Extract
0.M., 854 £0.13 695 +3.88 9574 +0.06 7788 +0.12 2.1 1.7
0.M., 692 +19.52 520 +0.27 7750 +0.31 5827 =0. 10 1.5 1.1
0. M. ;3 690 £5.12 652 £1.52 8319 +0.09 7869 +0.03 1.6 1.5
0.M., 444 +0.11 425 +0.68 4831 +0.15 4625 +0.17 3.7 3.5
0.M. ¢ 701 £0.82 680 +2.62 7994 +0.07 7758 +0.04 1.7 1.7
0.M.¢ 672 +0.32 629 +2.74 7605 +0.02 7130 +£0.06 1.7 1.6
0. M., 812 +11.26 752 £3.82 9037 +0.18 8379 +0.11 2.1 2.0
Mean 695 a 622 b 7873 a 7054 b 2.1a 1.9b
2.3 SON SOC
5 SOC/SON 6.7 5.4 8.6  0.01 mol/L
CaCl, SOC/SON 6.9 5.2 8.0 DOC/DON
22.8 " DOC/DON 20 23 SOC/SON
5 SOC/SON
Table S Comparing the ratio of SOC to SON of manures extracted with different solutions
Code of O. M. 0. M., 0.M., 0. M., 0.M., 0.M. 0.M.¢ 0.M., Mean
H,0 Extract 7.9 6.2 8.6 5.6 6.8 5.4 6.2 6.7 a
CaCl, Extract 6.7 5.2 7.2 8.0 8.0 6.9 6.4 6.9 a
6 SON  SOC
0. 01 mol/L CaCl, SON  SOC

SON TSN SOC NH, -N NO; -N
SOC TOC DON
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DOC DON NO;-N " poc  TOC *
SON  SOC CN SOC  TOC
TOC SON
NO;-N SON NO;-N
SON  SOC
SON  SOC
6 SON SOC
Table6 Coefficients of correlations between SON SOC and TOC TN TSN NH; -N NOj -N in the manures
TOC TN TSN SoC NH4 -N NO; - N
H,0 Extract SON 0.436 0.469 0.557 0.612 -0.350 -0.043
SoC 0.738 0.270 0.207 — -0.741 -0.281
CaCl, Extract SON 0.761 0.337 0.641 0.785 * -0.695 0.250
SOC 0.591 0.541 0.736 — -0.693 0.491
* Significant at 0.05 level n=7 df=5 P ,, =0.754 P ,, =0.874
3
3.1 SON 100 mg/L SON TSN TN 0% 4.3 %
SOC 600 mg/L SOC  TOC 2.0 % SON
3.2 SON  SOC 1100 mg/kg 7054 mg/kg
SON  SOC C/N CN
3.3 SOC/SON 6.8 SON  SOC CN
SON  NO; -N
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