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Tahle1 Basic situation of the sample plots
; " / " Soil properties
Stand Altitude Aspect/Sope  Forestage  Canopy demsity  Species . lﬁ gde;:;? ( 1}(’21) ((:m(ﬁEk(;f |
I 3240 NE3S /40 8~9 0.60 18 0.75 4.23 37.7%
1l 3 (25 SW68 /25 18~ 21 0.75 1 0.99 5.05 32 65
il 3230 SW55/ 36 28~ 31 0.90 8 0.96 4.38 26 2
I\ 2 800 SW75/35 40~ 42 0.75 7 1.05 4.50 23
\ 3310 SW78/ 15 50~ 52 0.85 4 0.86 3.74 22 67
VI 3110 SW55/ 36 54~ 58 0.90 12 1.00 5.03 2327
Vi 3210 SW6( /33 70~ 72 0.70 25 0.89 4.99 39 4
Vil 2 850 NE3G /36 50~ 52 0.70 2 0.75 6.42 30 93
DI I MV V VI :10a 202 30a 40a 50 a 60a Spruce plantation of 10, 20 a,30 a, 40a, 50 a and 60 a, respect ive-
ly; VIE Natural spruce forest; VIl Secondary birch forest ( The same below)
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Table2 Content and storage of nuirient i the litter layers under different forest type
N P K Ca Mg
Stand Content Storage Cont ent Storage Content Storage Cont ent Storage Content Storage
[ 12 &8 145. 19 0.27 3.10 163 18. 67 16. 83 192 ® 369 42.25
I 12 93 167.70 0.39 5.10 151 19. 64 16. 96 219 93 373 48 40
I 11 50 224. 60 0.35 6.84 183 35. 74 13.30 25975 300 58 59
v 10 45 244. 84 0.32 7.47 1 54 36. 16 16. 54 387 43 386 90 39
A% 9 & 168. 36 0.40 6. 86 1. 80 31. 01 16.75 287 71 384 65 97
VI 770 118.97 0.14 2.16 L 14 17. 56 18. 86 291 45 333 51 45
VI 10 87 208. 70 0.14 2.68 1. 09 20. 87 18. 16 348 2 353 67. 74
Vil 14 63 182. 88 0.46 5.76 1. 02 12. 76 19.79 247 32 4 68 58 50
2.1.2 60 a .43 1.59 2.48 2.19  3.48
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2 2
2 2
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Table3 Soil organic matter and humus composition under different forest type
Humus composition (C, g kg™ 1) 2
Soil O M. N 1) HA/EA C
horimn A/TC HA/TC FA/TC RITC
Stand (gkgh) Aot (%) (%) FA (%) (%)
A 152 9 28 9 325 11. 1 12.5 17.8 200 0.62 67. 5
: B 41 8 139 573 4.9 2.1 9.0 37.2 0.54 9.7
A 106 8 18 2 293 73 11.8 10. 8 175 0.68 70. 7
f B 26 8 51 325 1.9 12.2 3.2 20 3 0. 60 67. 5
A 96.2 18 2 326 7.0 12.6 11.2 20 0 0.63 67. 4
t B 30.9 63 354 22 12.5 4.1 229 0.55 . 6
A 61.7 10 2 285 472 11.7 6.0 16 8 0.70 1.5
W B 15.2 26 29 2 08 9.1 1.8 20 1 0.45 70. 8
A 69.7 136 336 45 11.2 9.1 22 4 0.50 0. 4
v B 16.7 35 365 06 6.0 3.0 305 0.20 63. 5
A 44.0 6.1 23 8 24 9.4 3.7 14 4 0.65 76. 2
v B 24.6 4.2 29 6 16 11. 1 2.6 185 0. 60 70. 4
A 57.3 117 351 46 13.7 7.1 21 4 0. 64 649
o B 20. 1 32 276 10 83 2.3 193 0.43 . 4
A 137 18 9 28 6 68 10.3 12.1 18 3 0.56 7. 4
" B 359 59 283 18 8.7 4.1 19 6 0.44 7.7
1) C(TC) Total C; 2)  (R) Remains
2.1.3 N N N 10 a
R 2 R N 43.51% 41.41% 22. 1%
) , N ,

, 40a 50a 60a )
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Fig. 5 Total P in soil under different forest type
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Table 4 Decay rate and recycling period of liter under different forest type
(X (X) XX (K) (To.9 95% (To.o5)
Stand Initial weight( g Remains (g) e Decay rate ( per year) 50% decay time ( a) 95% decay time (a)
i 66. 75 50. 64 0.76 028 2.51 10 85
v 64 14 49.47 0.77 02 2.67 11 54
it 66. 81 42.12 0.63 Q 46 1.50 6 49
Vi 25.5 17.18 0.67 039 1.76 7 59
> > PK Fe 30
R N Ca , K Mg Al Fe
(5, S, P Cu  Mn
3 /\ ” , ,
, ,N Ca Mg , ,
Al Cu Mn S 40 s
5
Table5 Amount of nutrient retumed annually to soil from lite under diferent fores type (kg hm™2)
N P K Ca Mg Al Fe Cu Mn S
Stand
I 11. 03 0. 24 1.42 14 64 321 — - - — —
I 13 45 0. 41 1.57 17. 64 388 — - — — —
il 30 72 3.07 10. 15 3553 2 67 4 01 4.27 0.03 041 374
v 4571 1. 40 6.76 72 43 16 90 13 14 1.75 0.11 051 6 57
Vv 26 56 1. 08 4. 89 45 39 10 41 — — — — —
VI 1L % 0.2 1.76 29 24 516 — — - — —
VI 46 41 0. 60 4.64 7753 15 06 572 5.24 0.11 115 620
Vil 69 79 2.20 4.87 94 38 22 32 683 6.41 0.10 1. 98 6 83
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DEGRADATION AND CONTROL OF SOIL ORGANIC MATTER AND NUTRIENT POOL
UNDER SUBALPINE SPRUCE PLANTATION IN WESTERN SICHUAN

Pang Xueyong! Liu Shiquan® Liu Qing" Lin Bo' WuYan' HeHai"? Bao Weikai'
(1 ChenduInstitute f Biolazy, ChineseAcademy  Sciences, Chendw 610041, China)
(2 SichuanAgricdiural Uhwersty , Yaan, Sichuan 625014, China)
(3 Deariment  Biology, Chongqing Normd University, Chongging 400047, China )

Abstract Subalpine coniferous forest in western Sichuan is an impoitant part of Sichuan forests. Because it mainly dis-
tributes in Jinshajiang River of upper reaches of the Yangtze River and its branches, Yalongjiang and Minjiang River and so on,
it takes very important role in water conservation and soil protection in these area. Moreover, it also has a tremendous influence
on economy and balance of ecosystem in this region and also as far as to the middle and lower reaches of the Yangtze River.
Since 1940 s, natural coniferous forest was felt in grand scale, then spruce forests were planted on clear felled areas in succession.
At present, there are 4. 3 X 10* hm’ spruce plantation in these regions. But simple structure of atificial plant community had led
to the degradation of forest ecosystem function. The soil organic matter and mutrient pool were studied under subalpine spruce
plantation in western Sichuan. The results indicated that the soil organic matter and nutrient pool under spruce plantation degra-
dated greatly. Decay rae and recycling period of spruce plantation were slower than those of secondary broad forest and natural
coniferous forest, which led to that dry matter of forest floor and nutrients stored in the litter layer can’ t enter soil. Soil OM cor
tent, total N, total P and alkal+ hydrolyzable N abruptly decreased with increasing of forest ages. The unitary composition of spruce
plantation with less litter and nutrient returned to soil and the slower decay rate of litter were crucial factors inducing the degrada-
tion of the soil organic matter and nutrient pool in this area. In addition, humar induced disturbance, especially clearingout of li-
ters and shrubs under plantationwere another factor of the degradat ion of the soil organic matter and nutrient pool It was suggest
ed that the degradation of the soil organic matter and nutrient pool could be controlled by planting coniferous- hardwood and the
rational thinning down after spruce plantation matured.

Key words Soil organic matter; Soil nutrient pool; Degradation and control; Subalpine of western sichan; Spruce plantation



