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Preliminary Study on the Quantitative Characteristics of Organic Carbon
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Abstract: Urban soil organic carbon plays an important role in the regional and global carbon cycle. The
quantitative characteristics of the total organic carbon (TOC), water soluble organic carbon ( WSOC) ,
easily oxidizable organic carbon (EOC), particular organic use patterns (including urban street, urban
square, urban park, suburban vegetable land, suburban arable land) in Changchun city, carbon (POC)
and black carbon (BC) were analyzed of 95 soil samples collected from 0 —20 an soil layer under five
different land Jilin province, China. Compared with the vegetable and arable soils, the TOC, WSOC,
EOC, POC and BC were more abundant in the urban soils. Among the urban soils, the TOC, POC and
BC were more in the street soils, while the WSOC and EOC were higher in the square and park soils. On
the other hand, the proportions of the organic carbon fractions (1. e. WSOC, EOC, POC, BC) to the
TOC of soils were also higher in the urban than in the suburban areas. And the proportions of the POC
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and BC were more in the street than in the square and park soils, but that of WSOC and FOC were less

in the former soils. Because of the specific environmental conditions within the urban areas, the quantita-

tive characteristics of organic carbon of urban soils differ from those of the neighboring vegetable and

arable soils. And the quantitative characteristics of the soil organic carbon within the urban areas are also

different under the different land use patterns.

Key words: land use patterns; soil organic carbon; quantitative characteristics; Changchun city
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Table 1. Contents of organic carbon and its fractions in soils under different land use patterns in Changchun city

Urban area V egetable land Arable land
/ / /
Use pattem g ke ! e kg ! . Lo kg ! -

o g\’[ealfwe()l /(Ag ke ) Stdev (l\fl);easim)i /(E kg ) Stdev (Nglgeasumd) /(Ag k%’ ) St dev

value verage value verage value verage
TOC 979~ 45.90 22 00! 8. 60 13 30~ 34 10 21.70® 6.50 10.90~ 25 60  15.70" 491
WSOC 0.11~ 0 42 0.21* 0.08 011~032 019 0.07 006~ 0.10  0.08" 00
ROC .07~ 9 &8 3. 60° 1.97 0B~ 472  2.66% 1.30 1 22~ 2.01 1. 53° 028
POC L4~ 3L8 1120 6.93 251~ 17.4 8 06® 4.63 1.96~11.80 4. 18" 353
BC 21~266 10 70" 5.82 465~ 16.4 9.7 3.78 5.13~12.10 6. 31® 248

2 ) s 30.39 g/ ke, 76.2% ;
, 18.72 g/ kg,
, 28. 7% 5 s
36. 11, 0. 30, 8.55 g/ kg, 45. 7% 15.71 g/ ke, 68. 1%
37.6%  55.8%:; R 5
21.10, 0.28, 7. 11 g/ kg, 16.10 g/ kg, 21. 8%
42. 8% 42. 2% 54.3% ; , R 13. 0 g/ kg,
19. 10, 0.22, 5.46 g/ kg, 51.2% ; R
15. 8% 29.0% 49. 2% 10.51 g/ kg, 42. 6%
2

Table 2. Contents of organic carbon and its fractions in urban area soils under different land use patterns in Changchun city

Street Square Park
/ / /

Use pattem  (g=kg™ ") A (kg ") - (g°kg™ ") i

M easured /(Ag k™) Stdev Measured /(Ag @ ) Stdev Measured /(Ag. kg ) Stdev
va]ue verage v alue verage v alue verage

TOC 15. 80~ 3.90 28 00 4.43 10 0~ 31.70  19.80P 8.46 9.79~ 45.90  19.50" 8 91
WSOC 0.11~ 0 33 0.17 0.05 014~ 0.42 0.2 0.10 012~ 0.42 023 00
ROC 1.07~ 6 53 3.1 1.53 L 62~ 8.73 4. 28° 2.33 133~ 9.88 3. 0% 2 01
POC 68~ 25.60 16 00 4.59 2591830 880" 6.00 1.41~31.80 9. 38" 715
BC 10. 50~ 26.60 17 60" 3.83 389 1440 854 3.64 211~ 1520 7.7 39
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Table 3. Proportions of organic carbon fractions to total organic carbon in soils under different land use patterns in Changchun
city
Utban area Vegetable land Arable land
/ / /
value value value
éVSOC/TOC 0.37~ 177 1. 06* 0.37 0 58~ 1.61 0. 88" 0.22 0 39~ 0.87 Q0 54° Q16
/ 381~ 2.5 16 70" 5.83 397~2440  12.50° 5.90 6.30~ 11.30  10.20 L&
ROC/TOC
/ 2. 80~ .10 46 10° 1790 17.20~ 5290  34.60 11.00  15.00~ 46 10 24. 40P 11. &0
POC/TOC
/ 2. 10~ 79.40 46 30* 1240 3490~ 6200 42.70" 6.16 39.70~ 50 70 40.20" 380
BC/TOC
3 ; ( )
, 1.08% 58.70% 34. 0%,
R 22.1% 42. 1% 19.7%:; .
0.96% 55.50%  27. 60%,
s 41. 2% 25.6% 10. 1%;
1.41% 23.70% 76.20%  59. 30%, R 0. 54% 42.60%
34.5% 34.8% 38.7%  26.9% ; 15. 00% 12.6% 40. 4%
, 1.03% 20.40% 10. 8%
35.70% 27.20% , 25. 3% R 18. 9% ,
47.2% 31.6% 14.4%; , 48. 6% R
0.48% 5.05% 31.20% 17.91%, 21. 8%; ,
11. 00%, 30.3% 17.9% 48.4% 13.80% , 23. 4%
9.5% R R
> > , > D
> s >
4
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4

Table 4. Proportions of organic carbon fractions to total organic carbon in uban area soils under different land use patterns in
Changchun city

St reet Square Park
/ / /
Use pattem (g* ke~ 1) ! % (kg 1) % (g kg™ ]) ! %
M easured A verage Stdev Measured Average Stdev Measured Average St dev
value value value
/ 0.37~ 1 33 0. 64" 0.27 0 9~ 1.53 1. 19° 0.15 Q 69~ 1.77 1 25* 02
WSOC/TOC
/ 381~ 2. 40 11 30" 5.47 13 70~ 27.50  20.90° 4.90 9.39~ 27.30 18. 20% 39
ROC/TOC
/
33. 60~ 89.10 57 20 14 60 20 30~ 62 90  40.20" 16. 20 12.80~ 71 50  42.20" 17. 80
POC/TOC
/
5. 80~ 79.40 62 50 6.33 36 60~ 51 60  43.40° 4.71 20.10~ 5500 38 40° 757
BC/TOC
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