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Abstract: We analyzed the content and density of soil organic carbon along a chronosequence of Pinus
tabulaeformis plantations (9 23 33 and 47 years old) in the Loess Hilly Region and explored the
relationships between soil organic carbon content and main factors affecting it i.e. total nitrogen soil
particle density root biomass and litter biomass. The results showed that the average contents of soil
organic carbon were 4.9 5.9 9.2 and 6.5 g/kg and the densities of soil organic carbon were 63.0

66.8 100.7 and 72.5 mg/hm’® for 9— 23— 33-and 47-year-old plantations respectively. Both the
content and density of soil organic carbon increased first (9 — 33 years) and then decreased (33 - 47

years) over stand age. In addition the content and density of soil organic carbon decreased gradually as
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soil depth increased. The density of organic carbon in surface soil layer (0 — 30 cm) accounted for
48.5% —57.9% of that of the entire observed soil layer. 2) The soil organic carbon content had a
significantly positive correlation with total soil nitrogen root biomass and litter biomass. However there
was a significantly negative relation between soil organic carbon and soil particle density. The correlation
coefficients between soil organic carbon content and root biomass and litter biomass decreased gradually
with soil depth increasing. The result of stepwise regression indicated that total soil nitrogen and litter
biomass were the main factors affecting soil organic carbon content.

Keywords: Pinus tabulaeformis plantations; soil organic carbon content; soil organic carbon density;

influencing factors; the Loess Hilly Region
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Tab.1 Basic information of plots

Age/ Latitude/ Longitude/ Altitude/ Slop/  DBH/ Height/  Crown . .
Aspec Dominant species
a (°) (°) m pect (°) cm m density tsp
9 35.46 108. 88 1195.0 South 31 2.2 2.3 0.20 - ( Rosa xanthine-Artemisia sacrorum)
23 35. 60 109. 72 1245.5 South 32 8.7 7.0 0.83 - ( Rosa xanthine-Carex lanceolata)
33 35.96 109. 06 1105.6 . 32 11.5 10.8 0. 67 - ( Rosa xanthine-Carex lanceolata)
Southwest
47 35.97 110. 10 1050.7 Northwest 34 15.8 14.0 0.77 - ( Rosa xanthine-Carex lanceolata)
2.2 0.25 mm
: DBH( ) =5 cm LY/T 1237—1999 (
( DBH=2 em ) ) 1
N : 15
5 ( >2 mm) 16
o k
3 12m 1mxlm Soc = z 0.1C,DE(1-G)) o
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( >2 mm) . “Soc mg/hm’; 0. 1
85 ¢ » mg/hm’ ; C i
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3.1 6. 470 g/kg 9 23
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Tab.2 Soil organic carbon content of Pinus tabulaeformis plantations in different ages glkg
Soil layer/em
Age/a 0~10 10 ~20 20 ~30 30 ~50 50 ~ 100
9 11.373 +£3.389Ba 7.309 +0. 845Bb 5. 600 +0. 963Bb 4.379 +0.483Bb 2.802 +0.364Bc
23 17.272 £6. 484Ba 11.407 £2.979Bb 7.202 £2.007Bb 4.239 +2.105Bbc 3.024 +£1.435Bbc
33 27.005 £5.414Aa 17.011 +4. 602Ab 11.509 +2.519Ab 7.327 1. 955Abc 4.405 +1. 868Ac
47 21.447 £2.459Aa 10.932 +1.216Bb 6.564 £0.538Bc 4.413 £0. 082Bc 3.386 £0. 159Bcd
+ n=3; (P <0.05) . Note: values are

represented as mean = SD n =3; Different small letters in the same row indicated significant difference among different soil layers at 0. 05 level and differ—

ent capital letters in the same column indicated significant difference among different forest ages at 0. 05 level.
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Fig.1 Soil carbon storage in Pinus tabulaeformis plantations in the same age but different layers ('a) and in the

same layer but different ages ( b)
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Fig.2 Relationship between soil organic carbon content and thick root biomass (a) and fine root biomass( b)
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Tab.3 Correlation coefficients between soil organic carbon content and influencing factors

Soil layer/cm

Influencing factors 0~10 10 ~20 20 ~30 30 ~50 50 ~ 100 0 ~100

Thick root biomass 0.815%* 0.716** 0. 666" 0.620" 0.593" 0.756**

Fine root biomass 0.891** 0.868** 0.846* * 0.734** 0. 546 0.841**

Litter biomass 0.925%* 0.877** 0.790* * 0.665" 0.592" 0.895**

s 0.05 Dk K 0.01 o Note: *and #epresent significance at the level of P =0. 05 and P =0. 01.
y ¥
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