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Dynamics of soil organic carbon in Caragana microphylla forest and
its relationship with environment factors in loess hilly region
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Abstract The variation rule of soil organic carbon density in the growing process of man-made forest was
studied by taking Caragana microphylla plantation in loess hilly region as the research object with field
survey and laboratory analysis. The results indicated as follows: 1) Soil organic carbon are mainly
distributed in the 0 — 20 c¢m soil layer which accounted for 49% to 63% of total soil organic carbon
content in 0 — 50 cm soil layer. 2) Compared with the control the soil organic carbon density of C.
microphylla plantations decreased firstly then increased and stabilized finally over growing process. Total
soil organic carbon density of C. microphylla plantation in age 10 a 26 a 40 a 50 a were respectively
1.555 3.236 2.775 2.444 kg/m’. The highest value was in 26a-woodland. It tent to stable over
forest age. 3) Correlation analysis showed that there was a significant negative correlation between soil
organic carbon content and soil bulk density soil bulk density decreased over forest age. So it can be
concluded that C. microphylla could improve soil organic carbon content indirectly by affecting soil
characteristics. The soil organic carbon content had significant positive relation with root biomass and the

content of total nitrogen which proved that the root growth and nitrogen fixation characteristics of C.
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microphylla contributed to soil organic carbon accumulation.

Key words
mulation
1
2
o 150
3% .
’, 0 ( Pinus

tabulaeformis Carr) | ( Robinia pseudoacacia)

~

o ( Caragana
microphylla)
8

9

22
10.26.40

50 a
1

E 109°13746" ~ 109°16°03” N 36°42°42" ~ 36°46°

28" 1100 ~1400 m 8.27 km?:
8.8%C 1.5 157 ~194 d;
542.5 mm 7—9
61.1% ;

Caragana microphylla; afforestation; soil organic carbon density; soil organic carbon accu—

( Populus simonit)
( Hippophae rhamnoides)

( Rosa xanthina) ( Sophora viciifo—

lia) ( Artemisia gme—
linii) . ( Artemisia giraldii) . ( Stipa bun—
geana) . ( Bothriochloa ischaemum)
2
2.1
5 10,2640 50a
(2 ) 1 20
m X 20 mo 1.
2.2
2009  5—6
5 Y A
5
3 1mxIlm ( 3 )
9 cm 10 0 ~50 em 10
cm 1 75 o
80 °C o
Imx1m
0 ~50
cm 10 ecm 1 75 o
(5 em x5 em)
2.3
0.25 mm
o GB7857—
1987 - !

GB 7173—1987



74 2011
1
Tab.1 Site characteristics and vegetation composition of the sampled plots
a o (°) m X m *hm 2 cm kgehm ~2
10 1142 33 1.3x1.2 4020 0.7 12 426. 08
26 1231 26 1.5x1.4 5 800 2.0 15242.20 +
40 1130 30 1.4x1.3 5040 1.2 13 424. 41 +
50 1217 31 1.4x1.6 4 690 1.2 17 100. 35 + +
1264 31 0.2 384.20
( Leymus secalinus) . ( Carex lanceolata) -
2 1 2
t/hm*  kg/m’ o
i 2 10.26.40.50 a 40 ~50 em
D, =C,B;H;/100 0 ~10 cm
. D, i kg/m?’; 47.9% 72.5% <76.3% 62. 4% 52.2% ; 10 a
C, l g/kg; B, 0~50cm
i glem’; H, 18. 6% (P>
i cmo 0.05) 26a
k 80.3% 40.50 a
26 a 26 a
k k
D, = 21 D, = 2, C,B,H,/100 (1)
2.4 0 ~50 cm
ANOVA 26 a )
o 40.50 a
. SAS 8. 1 . (26
a) (40.50 a)
3
3.1
0 ~50 cm
2
Tab.2 Result of multiple comparison for soil organic carbon content over age of Caragana microphylla plantation
/(gkg™")
cm 10 a 26 a 40 a 50 a
0~10 3.127 £0. 746¢ 9.882 £0.978a 9.556 £0. 463a 6.791 £1.032b 4.042 £0.467¢
10 ~20 2.666 £0.601b 5.430 £ 1. 000a 5.141 £0. 245a 5.038 £0. 893a 3.337 £0.019b
20 ~30 2.119 £0. 447¢ 4.200 =0. 536a 3.330 £0. 157b 3.305 £0.276b 2.479 +0. 150¢
30 ~40 1.973 £0. 274¢ 3.265 £0. 415a 2.444 0. 196bc 2.813 £0. 136ab 2.357 +£0.255be
40 ~50 1.628 +£0.213d 2.722 £0. 342a 2.266 +0.300bc 2.554 +0. 123ab 1.931 £0.011cd

2.303 +0.448¢

5.100 +0.483a

4.548 +0. 076ab

4. 100 +0. 466ab

2.829 +0. 046¢

-

LSD,

(A %0.05). -
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