5537 B 5 W) S &~ £ Eild Vol.37,No.5
2017 4F3 A ACTA ECOLOGICA SINICA Mar. 2017

DOI: 10.5846/stxb201509241960
TUA, XL B, SRS KRS /N6 20 BRATR 8 M M I A AT HLBB AN A S R I S W AR 25541, 2017,37(5) « - -

Jiang S,Zhao G Y,Zang S Y, Shao Z R.Effect of drainage on dissolved organic carbon and available nitrogen and phosphorus in the wetland forests of
Xiaoxing'an Mountain .Acta Ecologica Sinica,2017,37(5) :

?1!57}(5(‘}/]\‘—“ CHRMABFEMBEFBEFTNHRMEUR
Al

A AR R AR R A=

SRR YT A 53 15 A 2 A b P PR B e S A 4 B WA RIS R 2%, IRJREE 150025

I BEBOR [l HEAK A2 R A D422 9% P N TR (1974 4EHE/K (1985 4EHEZK 1992 FEHE/K 2003 AEHEK ) FIFK AR AR PRIE 10 b
(DLLTEM I TR PR ) ARFFEXT G2, BT HEK /N 24 22 08 Bk A B0 b+ BV 7 PR LK ( DOC) FIA s AR B SE i, 255 3%
W, KAR VA HE KR, 7 3T B i L, AS IR HE K AT B 89 R bR b 5 K SR V8 R TR b Y+ 3808 v MLa & i 3 2 ek s 1k
5 RARFRMIB BT AR H, HEKIR HA5 £ )22 DOC F 38 0T RARB IR M (P <0.05) . RARFRMIAEE, 22 (0—10 cm) Y
14 SOC i . DOC/SOC , + 3 %A B R FHOK BRI 24 80 & IS T HEK R MIBE (P < 0.05) , 7E 45k
J2(0—10 em) , HEZK AR5 DOC ,SOC . DOC/SOC , HHEARA R W E M AR, 5H R 5 W IEAC(P <0.05) . KIRIBE
HK G, )2 (0—10 em) 139 DOC &R S5AMA (AR MER) SHEMIE L, 5A % & 7 BUZ (P <0.05)

KR HEK /NS IR A DL ; A R

Effect of drainage on dissolved organic carbon and available nitrogen and

phosphorus in the wetland forests of Xiaoxing’an Mountain
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Abstract: The effect of drainage on soil dissolved organic carbon ( DOC) in the Xiaoxing’ an Mountain forests was
investigated by selecting Larix gmelinii plantation wetlands of different ages (drain in 1974, drain in 1985, drain in 1992,
and drain in 2003), as well as a natural forest swamp wetland ( L. gmelinii marsh). The results showed that soil DOC
content decreased vertically with soil depth for all sites. Compared with the natural forest wetland, the DOC content in all
soil layers was lower (P < 0.05). The soil organic carbon (SOC) content, DOC/SOC, and soil available nitrogen (N) in
the surface layer (0—10 cm) of the natural forest swamp were all higher than those in the drained forests. In contrast, the
available phosphorus (P) content was lower in the natural wetland than in the drained forests (P < 0.05). In the soil
surface (0—10 cm) , the time since drainage was significantly negatively correlated with DOC, DOC/SOC, SOC, and soil
N, and was significantly positively correlated with the available P ( P < 0.05). After drainage of the soil surface (0-10
cm) , DOC and available N (ammonium nitrogen, nitrate nitrogen) were inversely proportional to the effective P ( P < 0.
05). In the forest wetlands where drainage ditches were dug, the soil moisture status was changed to promote the forest
growth. Overall, the area of the Xiaoxing’an Mountain forest wetlands covers 106.96 ten thousand ha, with great carbon

sequestration potential. Its average carbon density was higher than natural forest carbon densities, as well as the carbon
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density of the forest vegetation in Heilongjiang Province. It therefore plays an important role in the regional carbon cycling.
Since the 1970s, the wetlands in the Xiaoxing’an Mountain forests have been greatly influenced by human activities, and
mainly by wetland drainage. Movement of soil DOC with wetland drainage occurred in the directions of the water movement.
A portion of the soil DOC moved along the horizontal and vertical direction of the drainage ditches, or was lost directly to
the water. At present, research on the impacts of human activities on DOC is mainly focused on how wetland reclamation for
farmland changes DOC, as well as the effects of different land use patterns on soil DOC.In this study, we researched the
forest swamps of the Xiaoxing’an Mountain forests. We conducted a quantitative study on the changes of soil DOC and SOC
after drainage and transformation, in order to understand the role of DOC in the regional ecosystem’s carbon cycle and the
mechanisms of carbon transformation, in order to provide a theoretical basis for the management and sustainable

development of the regional wetland ecosystems.

Key Words: drainage; Xiaoxing'an Mountains; dissolved organic carbon; effective nitrogen and phosphorus; carbon loss
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