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Analysis on Soil Organic Carbon and Nutrients Storages
in Different Forests in Ziwuling
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( L Institute of Soil and Water Conservation, Chinese Academy of Sciences and Minisiry of Soil Resources, Yan-
gling, Shaanxi 712100, China; 2. College of A nimal Sciences, Northwest A& F University, Yangling, Shaanxi
712100, China; 3. College of Lif e Sciences, Northwest A& F University, Yangling, Shaanxt 712100, China)

Abstract: By using the research method of field investigation, soil sampling and laboratory analysis, thesoil
organic carbon and nutrients storages for the three main forest types in Ziwuling have been discussed. The
results are as follows: (1) The average soil organic carbon content for the three forest types is 3.9~ 37.6
g/ kg, the soil organic carbon content in Quercus liaotungensis forest is highest but lowest in artificial P.
tabulaef ormis forest. Soil organic carbon contents generally decrease with the depth, and the variation in
Pinus tabulaef ormis f. shekannesis forest is highest (88. 86%); (2) Soi carbon density in three forest
types changed greatly, with an average of 1.06~ 3. 53 kg/ m” for five soil layers, and decreased generally
with the depth. For the whole soil profile(0- 90 e¢m), soil carbon density in all forest types varied from
9.38 kg/ m” to 11.43 kg/m*; (3) The soil nutrient storages have different representations and relationship
among the three forest types. There are trends on the decrease of soil organic carbon and total nutrients
with soil depth, particularly the soil carbon and total nitrogen.
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1 1 280~ 1 500 m, 200 m ,
, 7. 47T, 36. 7C, - 27.7TC,
e 210C 2671 10C, 112~ 140 d,
s 587. 6 mm'""
, (Pinus shenkaneusis) (P. tabulaef ormis)
, , (Quercus liaotungensis ) (Populus davidiana)
(0- 20 cm) (Baula platyphylla) ( Sop hor a
viciif olia) (H ippophae reamnoides)
t= (Ostryopsis davidiana) ( Bothriochloais-
, chemum) (Artemisia giraldit) (Artemis-
ia gmelinii) ( Stip a bungeana)"™
’ 2 MBI
) 2.1
1 WX ’
, 10810~ 109°08 E, 3503 - 36’37 N, 3 :
, ( 1
1
/
/hm? / em /' m /a
( *hm?) /ecm
67600. 0 0.75 7.2~ 51.5 5.9~ 15.8 1200~ 1600 21~ 90 5.5~ 6.5
33400. 0 0. 60 6.5~ 50.0 6.0~ 16.3 800~ 1150 22~ 56 5.0~ 8.5
46486. 7 0. 87 5.1~ 49.0 5.2~ 16.0 1900~ 2100 25~ 30 4.3~ 5.8
2.2 SOCD:= C:D:E:(1- G:)/ 100 @)
, , :Ci— (g/kg); Di —
10 em , 0- 90 cm, (g/em’); Ei —— (em); Gi —
0- 10cm 10- 30 cm 30- 50 cm 50- 70 em 70 2 mm (%)
- 90 cm , 12 ( SOCD
9 . 3 ), 3 SOCD= XCDE(1- 6:)/100  (2)
) 3
'n s n=15
2 3 2
o, + o
105CxI5C 24 h , )3
SPSS 13.0 ,
; 0.25 mm (P< 0.05,LSD, ¢
( ) )3
D o D
(SOCD) 3 RS0
s t/hm’ 3]
kg/m* 0 i (SOG 31,1 1IEH WA 36

Di, kg/m?)

)
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(2 3 . .
’ , 86 %
,3 s 0- 10 ecm 10- 30 em  30- 50 cm
3.9~ 37.6 ¢/kg, 13.02 ¢/kg 3
2
/ em / / / / / /
(g* kg™ h (kge m™?) (g* kg'h (kg* m™?) (g* kg'h (kge m™?)
0- 10 34.99%4. 14a 3. 08+0. 36b 37.58%6. 15a 3.531%0.58a 27.95%3.30a 2.57%£0.30a
10- 30 16.83%2.37h 3. 6710. 52a 15. 44 %2, 15b 3.52% 0.49 14.62%£1.77b  3.01% 0.36a
30— 50 7.82%2.97¢ 1. 74 0. 66¢ 7.45%1.74c¢ 1. 86 +0.43b 6.68% 1.17¢  1.63% 0.29
50— 70 4. 8010. 60cd 1.21%0. 154 4.79%0.98¢ 1.27% 0.26b 4.071 0.77ed  1.10% 0.21c
70- 90 3.9310.46d 1.o6£0. 12d 4.51%0.72¢ 1.25% 0.20b 3.85%1 0.15d  1.07%£0.04c
0- 90 13.67%1.78 10.76%1.60 13.95% 1. 40 11.43%1.46 11.43%0.86 9.38%0.650
: (P< 0.05), ( )
3.1.2 REHIHET R .3 77.88%, , ,
0.88~ 1.39 g/cm’, - 50 ¢cm ,
3.2
( 2, ,3
, 1. 06~ , ,
3.67 kg/m’, 10 cm , 0.53
~3.53 kg/m’, 1. 54 kg/m*
(0- 90 cm) ,3 9. 38
~ 11.43 kg/m”,
’ : 3.2.1 2ELSHENLE 3 ;
> > ,
3
, 1.22 1. 14
, > >
2 2 , 3
(2.57 kg/m?), ’
79.18%, ’
. ( )
, 3 R} )
,0- 10 ecm ’
27.40% ~ 30.88%, 0- 50 ’ ’
cm ?
3 g/kg
/ cm
TN TP TN TP TN TP
0- 10 2.67%0.50a 0.45%0. 03a 3.12%0. 54a 0.62%+0.04a 2.45%0. 25a 0.581+0.01a
10— 30 1. 43%0.23b 0. 47%0. 05a 1.55%0. 36b 0.58%0.02ab 1. 52%0. 2b 0.5610.03a
30- 50 0. 75%0.27¢ 0.4810. 4a 0.76 £0. 14¢ 0.55%0.03be 0.77%0. 12b 0.52%0.04b
50— 70 0. 48 £0.02¢ 0. 48£0. 03a 0.53%0. 12¢ 0.54%0.02ac 0. 50 £0. 06¢ 0.49%0.02b
70- 90 0. 42%0.02¢ 0. 48 0. 03a 0.51%0. 11¢ 0.54%0.02¢ 0. 46 0. 0dc 0.49=%0.02b
0- 90 1. 15%0.20 0.47%0. 03 1.29%0. 34 0.57%0.03 1. 14%0. 08 0.53%0.02
: TN: ; TP: ( )
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3.2 2R AEARSEER ( 10cm ), ,
, , , 0. 56~
( 2.94 t/ hm’, :
4), , .3 , 0. 39~ 0.75 t/hm®,
4 t/hm?
/ em
TN TP TN TP TN TP
0- 10 2. 3510. 44ab 0.39%0. 02d 2.9410.98ab 0. 58 £0.04c 2.25%0. 23b 0.53%0.01c
10- 30 3. 11£0.50a 1. 02%0. 10¢ 3.52%0.83a 1. 32%+0.04b 3.12%0. 45a 1.16%0.06b
30— 50 1. 6510.59%c¢ 1. 07 0. 08¢ 1.90%0.34h 1.3720.07b 1.8910. 29hc  1.27%0.11ab
50— 70 1. 22%0.06¢ 1. 22+0. 08b 1.39%0.31b 1. 41 £0.06b 1. 36X0. 17¢ 1.33£0.05a
70- 90 1. 12£0. 06¢ 1. 31 0. 07a 1.40%0.31b 1. 49%0.05a 1.29%0. 11¢ 1.37%£0.07a
0- 90 9.46%1.55 5.01%0. 31 11. 15%2. 58 6. 1810.26 9.92%0.71 5.67%0.27
3.3 , 0.727~ 0. 768;
( 5) 2 2 2
0.8,
5
/ cm
TN TP TN TP TN TP
0- 10 0. 630" 0. 126 0.455 0.758"" 0. 848" 0.551
10- 30 0.871"" 0. 624° 0.586" 0. 439 0. 710" 0.098
30- 50 0.993" " 0.276 0.969"* 0.373 0.988 " 0.873" "
50— 70 0. 909" * 0.617 0.977"" 0. 344 0.957" " 0.627°
70— 90 0. 653" 0. 561 0.864"" 0. 392 0. 835" 0.242
0- 90 0.870"" 0. 768" " 0.823"" 0. 727" 0. 814" 0.733""
B ES ) S
2 2
4 N N m 15. 11 kg/m );
4 én 1/35 ﬁh/t\; [24]
, ( 7.75
3 kg/m?, 4.51 kg/ m%) \
2 9
[59,21]
10. 52 kg/m’, (21l ,
2 [22] 2
(10. 53 kg/m") (9.17 kg/m")
( ) 10. 07 ,
kg/m’, ( ) 11.43 kg/m’, :

[23]

( 17. 71 ke/
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