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A study on dissolved organic carbon and nitrogen nutrients under Chinese fir

plantation: Relationships with soil nutrients

WANG Qing-Kui'?, WANG Si-Long'", FENG Zong-Wei* (1. Institute of Applied Ecology, CAS. Shenyang 110016,
Chinas 2. Research Center for Eco-Environmental Sciences, CAS, Beijing 100085, China; 3. Graduate School of Chinese Academy of Sciences,
Beijing 100039 ,China). Acta Ecologica Sinica,2005,25(6) :1299~1305.

Abstract : Dissolved organic matter (DOM) is a major controlling factor in soil formation, mineral weathering, and pollutant
transport, and plays an important role through nutrient dynamics in terrestrial ecosystems. DOM composed mainly dissolved
organic carbon, nitrogen and phosphorus (DOC, DON and DOP). DOM can be produced and consumed by micro-organisms or
plants and stabilized /solubilized on and off in soil surface. Like other fractions of soil organic matter, some findings suggest
that biodegradation of DOM is mediated by aqueous phase. But, the biodegradation mechanism of DOM is not well known.
Carbon, nitrogen and phosphorus are the key elements in organic matter. Therefore, dissolved nutrients play an important role
in terrestrial C, N and P budgets. Moreover, they (DOC, DON and DOP) play significant roles in the maintenance of nutrient
capital in terrestrial ecosystems. However, a number of studies focused on a single element at a time, but few of them have

examined the C, N and P content of DOM and evaluated the relative changes of C, N and P with solution movement through
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ecosystems level or in response to changing nutrient availability simultaneously.

The experiments were conducted to investigate changes of DOC, DON and soil nutrients such as total nitrogen (TN),
ammonium-N (NH; -N), total potassium (TK) and available potassium (AK) under different rotation of Chinese fir plantation
at Laizhou Forestry Farm in Nanping, Fujian province. The results indicated that DOC, DON and soil nutrients declined with
the continuous plantation of Chinese fir. In the 0~ 10cm soil layer, DOC and DON values in soil at the third plantation of
Chinese fir were 16. 1 and 22. 9% lower than those of the first rotation, 9. 4 and 3. 1% lower than those of the second rotation,
respectively. In 10~ 20cm soil layer, the contents of DOC and DON in soil from third rotation of Chinese fir were 19. 8 and
18. 5% lower than those from the first rotation, and 18. 2 and 10. 0% lower than those from the second rotation, respectively.
The differences in contents of DOC among different forest stands and soil layer were significantly different while differences in
contents of DON were insignificant.

Soil nutrients decreased with the similar trend of DOC and DON. In the whole soil profile, the contents of TN, TK,
NH,-N, AK under the third rotation of Chinese fir were 21.4, 43.1, 37.7 and 50. 5% lower than those of the first rotation,
and 10.3, 36.0, 25.6 and 37. 9% lower than those the second rotation, respectively. DOC and DON in both soil layers have
positive correlation to different degree with soil nutrients. So it was concluded that dissolved organic matter controls soil
nutrient dynamics and contents of DOC, DON and nutrients decreased with Chinese fir continuously cropping.

Key words : Chinese fir plantation; dissolved organic carbon (DOC); dissolved organic nitrogen (DON); soil nutrient
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Table 1 General situation of different forest stands

Age Site
Forest stand Elevation(m) (a) Height(m)  DBH(cm) preparation Undergrowth vegetation
1 FCF 165 17 13.3 18. 4 . B
2 SCF 200 14 12.8 16. 1 s s
3 TCF 100 15 12.2 15.7 s s
FCF 1 the first rotation of Chinese fir plantation; SCF 2 the second rotation of Chinese fir plantation; TCF
3 the third rotation of Chinese fir plantation; the same below
2
2.1 DOC DON
2 DOC.DON . 2 , 0~10cm  10~20cm DOC.DON
| 0~10cm 135. 8mg/kg, 2
(125.7 mg/kg). 3 (113. 8 mg/kg) 1.08 1.19 ¢ 2); 10~20cm , 1 .2 3
117.2.114.9  94.0 mg/kg. DOC (DOC/
SOC, %) 0.50%~0.67% s C 3, 1 2 (0~10cm) DOC/
SOC (10~20cm) , 3 . ., 0~10cm .1 2 .
3 DOC (p<<0.01), 2 3 (p
<0.05); 10~20cm , 3 1 2 DOC s 1 2
2 .

Table 2 Contents of dissolved organic carbon and nitrogen and soil nutrients under different forest stand

Soil Total Total Available
Forest layer (cm) DOC (mg/kg) DON (mg/kg) N(g/kg) K(g/kg) NH; -N(mg/kg) K(mg/kg)
FCF 0~10 135.8(1. 0)* 6.4(0.9)* 1.54(0.19)* 19.8(1. 6)° 7.5(1.8)* 97.4(22.0)*
10~20 117. 2(1. 4>t 5.8(0.9)* 1.29¢0. 12)* 19.1C1. 7® 8.3(3.0)° 73.6(16.6)"
SCF 0~10 125.7(3. D 5.7C1.0)* 1.51¢0.08)* 17.4(2.7)* 6.9(0. 6)2 73.5(12.6)"
10~20 114.9¢3. 6" 5.2(0.5)" 1. 01(0. 05)* 17.2(2. 1" 6. 40. 5) 61.3(3.3)*
TCF 0~10 113.9(5. 0" 5.5(0.6)* 1. 28(0. 25)* 11.9(2. 0)b 5.1¢0.5)¢ 43.2(1. 7)*
10~20 94. 0(4. 2)4 4.7(0.3)* 0. 95(0. 20)% 10. 2(2. 2)° 4.800. )¢ 40.2(12. 4%
1% Values in the same columns that do not contain the
same letters are significantly different at the 1% level; Standard deviations (in parentheses) are listed; the same below
0~10cm  10~20cm 2 DON (5.5 mg/kg 4.7 mg/kg) 1 (6.4mg/kg 5.8
mg/kg). 2 (5.7mg/kg  5.2mg/kg) 87.1% 81.5%.96.9% 90.0%C 2). DON
. DON (DON/TN, %)  0.36%~0.52% ; DON/TN
s (10~20cm) (0~10cm)(C  3), s
DON o
3 / . .
Table 3 Ratio of DOC to DON and DOC. DON, NH; -N and AK as percentage of SOC. TN and TK. respectively
Soil / / / / /
Forest  layer(cm) SOC(g/kg) DOC/SOC (%) DON/TN (%) DOC/DON NH/'-N/TN(%) AK/TK(%)
FCF 0~10 25. 24 0. 54 0.41 21.4 0. 49 0. 49
10~20 19.09 0.61 0. 45 20.3 0. 65 0.38
SCF 0~10 25.17 0. 50 0.38 22.0 0.46 0.42
10~20 17.16 0.67 0.52 21.9 0. 64 0. 36
TCF 0~10 18. 60 0. 60 0.43 20. 6 0.40 0. 36

10~20 16. 96 0.55 0. 49 19.9 0. 50 0.39
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