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Organic car bon fractions and aggregate sability in an aquatic soil as influenced by

agricultural land uses in the Northern China Rain
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Abgract :As an essertid indicaior of il qudity, il organic carbon (SOC) and its fractions play an inportart role in il
chemcd , phydcd , and biologca properties. The dfects of agriculturd land uses on il organic carbon fractions and aggregate
gahility were gudied in an Huvo-raguic il in Yucheng city , Shangdong Proince of Northern China. Hve agriculturd land uses
were invedigated asfolloning: () crop fid d with wheat-maize rotation, () orchardfidd, () doverfidd, ( ) greenhouse
vegetable cultivation (27— 3a) , and () greenhouse vegetable cultivation (7 — 10a) . Orchard sils showed highest totd organic
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carbon (TOC) followed by clover field and greenhouse cultivation (2~ 3a) wils. By fractiondizing SOC, Orchard and clover oils
showed dgnificantly (p <0.05) higher il eadly oxidizable C (EOC) , particuate organic C (POC) , light fraction organic C
(LFOQ) and water- ludle organic C (WS0C) |, relative to wheat-maize rotation. For orchard soil's, the proportionsof EOC, POC,
LFOC, and W3OC as a percent of TOC were highes anong dl the agricultura land uses. Fruit cultivetion increased il microbid
biomass carbon (MBC) and il minerdisable organic carbon (MNC) by 34. 0 % and 66. 3 %, repectively , as conpared to the
wheat meize rotation. Fruit cultivation increased dgnificantly (p < 0.05) the content of il water-gable aggregate > 25 m
(WSA) , aswel as decreased il day digperson rae (CDR) . Qonverson o crop field with wheat-maize rotation into clover
cultivation d < greatly inmproved il MBC, MNC, and il aggregate stability.

Qeenhouse vegetable cultivation (2 — 3a) had dightly higher TOC, LOC, POC, LFOC and WSOC than the wheat-maize
rotation. However , TOC and the invedigated il organic fractionsf unchangeably declined with the increase of culitivation period.
il LOC, POC, LFOC and WSOC for greenhouse vegetable cultivation (7 — 10a) decreased by 31.3 %, 41. 7 %, 45.6 % and
42.1 %, regectively , conpared to the wheat-maize rotation. Greenhouse vegetable cultivation showed dgnificantly (p < 0. 05)
lower il MBC and MNC than the wheat- meize rotation. Greenrhouse cultivation (7 — 10a) decreased il WSA , and increased
CDR, as conpared to the wheat- maize rotation. Qorrdation andys's showed that il WAS and CDR was sgnificantly (p <0. 01 or
p<0.05) rdated to SOC and itsfractions. More sgnificant (p<0.01) corrdations between WSA and POC, LFOC, and MBC
were found with the codficients (r) of 0.912, 0.893, 0. 856, which suggests that FOC, LFOC, and MBC play a vitd role in
maintaining il aggregate ahility.

Key wor ds:Northern China Hain; agriculturd land uses; organic caion fractions; microbid biomass C; il aggregate gahility
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(FOC) (LFOC) (WSOC)
- , EOC POC LFOC WSOC 104.3% 124.6 % 136.4 %
106. 4 %, 61.1% 64.7% 74.7% 40.0% ,

BEOC POC LFOC TOC

1
Table1l Hfect of agricultural land uses on il easly-oxidisable organic carbon ( BEOC) , particulate organic carbon ( POC) , light fraction carbon
(LFOC) and water-soluble organic carbon (WS0C)

EOC EOC/TOC POC POC/TOC LFOC EOC/TOC WSOC WS0OC/TOC
Agicutura land uses (g kg™ (%) (g kg™ (%) (g kg™ (0 (mgkg™d (W
Whest-maize rotation 1.85¢(0. 43) 11.8 5.61c(0. 83) 3K.7 4.78c(0.73) 30.4 12.5¢(2. 25) 0.08
Fruit cutivation 3.78a(0. 75) 15.6 12. 6a(2. 25) 51.7 11. 3a(2.02) 46.5 25. 8a(4. 79) 0.11
Cover fidd 2.98b(0. 55) 14.2 9.24b(1. 43) 4.2 8.35b(1.41) 40.0 17.5b(3. 12) 0.09
(2 3) Geenhouse
vegetable cutivation(2 3) 1. 63c(0. 39) 9.62 4. 43d(0. 86) 28.4 4.12cd(0. 77) 25.9 11. 1c(1. 85) 0.07
(7 10) Geenhouse
able cultivation (7 10) 1. 27d(0. 44) 8.9 3.27e(0.67) 23.1 3.08d(0. 82) 28.0 7.24d(1.32) 0.07
* , , ; p<0.05 The data in table were expressed

as means; The daa in parenthess deote S. E. Means folloned the same letter are not sgnificarntly different & 5 % level by Duncan’ s multiple range test
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Table 2 Linear correation codficients ( r) o the rdationship between soil organic carbon fractionsand water sable aggregates content (WSA) and dlay

dispersion rate (CDR)

Organic carbon fractions

Agreggete stahility TOC EOC LFOC FOC WS0C MBC MNC
WA 0.782° 0.813 " 0.893" " 0.912"° " 0.723" 0.856 " ° 0.769
CDR -0.715" -0.754" -0.816 " -0.849" " - 0.692 " - 0.805 " - 0.623

Derote sgnificant leve ; * p<0.05; * *p<0.01
3
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