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1
Table 1 Basic information of sampling plots
Sampling  slope Slope Slope  Aliitude  Canopy Density DBH  Tree layer  Shrub layer Herbaceous layer
plots position  direction /° /m density  /( tree/hm?) /em coverage/%  coverage/%  coverage/%
I Down West 30 74 0.80 3333 8.85 80 70 5
I Up West 20 109 0.85 4150 9.82 85 65 5
I Up West 8 126 0.85 3400 9.35 85 65 10
I Down South 28 97 0.70 2150 9.25 70 75 5
I Up West 5 125 0.75 2583 8.02 75 80 5
| Up West 24 115 0.75 2317 9.03 75 90 5
I I 1: P. edulis pure forest; 11: P. edulis and Cunninghamia lanceolata mixed forests. The same below.
. ( 8:2) 3h 1¢g
3 600 m’. 2009 - 10 - g 3 .
23—29 2.3
~ ~ ~ ~ 10-11
N ( 1) - (0 ~20
cm~20 ~40 ¢cm+40 ~ 60 cm) .
NN 3
3 S .= Xy = minxij
! maxx; — minx;
o 1 kg
; A + ALK
A% &;( th) =m (K )
. A = mjlnmklnl w,(th) —x(th) 1 A, = max
2.2 m,ilX| x,(th) —x (k)1 o
N N 1N
. . ( . . =y 6 (k=12 )
) o 2.4
( ANOVA) .
SPSS.EXCEL o
NaOH
o 3
3.1
1 o 24 h .
lg NH, - N ; ~
24h 1¢g o N 0~
; 35- 60 cm 1.021 ~1.383 g/
24h 1¢g ; em’( 1),
20 min | 0 ~20 ¢m+20 ~40 cm-
KMnO, (0.1 mol/L) ; 40 ~60 cm 9.41% 1. 04% 4. 77% -
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Fig. 3 The soil porosities in P. edulis forests
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(P =0.0160 <0. 05)

0. 0863.0. 0554
0~60 cm

mg/kg.18. 66 ~28. 14 g/kg

45.74%
37.50%

0. 0999(

(P<0.1)
2) .

P

9.88 ~32.52 g/kg.0.68 ~1.41 g/
kg<0.04 ~0. 18 g/kg.0.28 ~0.46 g/kg 0. 15 ~1.67

34.41 ~74.00 mg/kg.

0 ~20 cm+20 ~40 cm~40 ~60 cm

1.42%  41.35%
42.86%

27.43% 25.71%

10.48% 1. 24%

3.3

108. 62 x 10° cfu/g
92.48%;

10.96 x 10° cfu/g

9.13% « 51.85%

31.31% 50.00%
47.31% 45.78%  81.71%
24.51%; N
23.91% - 18.42% 17. 65%
2.46%
0 ~60 cm
( 3)

47.61 x 10° cfu/g ~

82.10%

8.44 x 10° cfu/g ~

Table 2 ANOVA of soil nutrient indexes in P.

2

7.19% ~17.43%;
0.16 x 10° ~0.39 x 10° cfu/g

~

56.17% 30. 77%

16.52% ;20 ~40 cm

3.35%

27.27%

0.21% ~0.47% -

0 ~20 cm

N

(P =0.0636 <0.1) ;40 ~60 cm

5.94% -

4.99% 3.74%
0~60 cm

0.012 ~0. 019 mg/g.0. 019 ~0. 023 mg/g-
1.78 ~2.33 mg/g.0.24 ~0.55 mg/g

mg/g( 4) .

(P>0.1),

~60 cm

1.11% 21. 46%

20 cm

20 ~40 c¢cm+40 ~ 60 cm
31.43% 33.33%
0. 0080 <0.01)

6.99% -

edulis forests

0.64 ~1.60

0 ~20 cm~20 ~40 e¢m.40

0~
12.73%

(P =

(P =0.0175 <0.05) .

Layers Types Organic matter Total N Available N Total P Available P Total K Available K
Jem : /(s/ke) /(8/ke) /(8/ke) /(8/ke) /(s/ke) (8/ke) /( mg/kg)
0~20 1 29.55 1.39 0.09 0.46 0.88 28.14 53.70
1 32.52 1.41 0.18 0.35 1.67 25.19 74.00
F 0.142 5 0.003 2 3.136 0 6.1317 4.732 0 0.683 5 1. 146 4
P 0.7250 0.957 17 0.1513 0.068 5" 0.095 2" 0.454 9 0.344 6
20 ~40 1 11.94 0.78 0.05 0.38 0.45 21. 81 34.90
I 24. 80 1.33 0.08 0.31 0. 83 21. 54 46.98
F 6.242 6 4.130 7 1.306 5 4.038 2 1.1915 0.021 2 2.399 8
P 0.066 9" 0.111 9 0.316 8 0.1149 0.336 4 0.891 2 0. 196 3
40 ~60 1 9. 88 0. 68 0.04 0.34 0.15 19. 13 34.41
I 18.21 0.99 0.07 0.28 0.82 18. 66 45.58
a 69.094 1 16.091 3 1.408 5 5.1279 7.167 2 0.028 8 4.549 7
P 0.001 1*** 0.016 0** 0.3010 0.086 3" 0.055 4" 0.8735 0.099 9"

#* P<0.1; % *P<0.05; % % *P<0.01,

o The same below.
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3
Table 3 ANOVA of soil microbe numbers in P. edulis forests

/( x10° cfu/g)

0~20 em 20 ~40 cm 40 ~60 cm
Types
Bacterial Fungous  Actinomycial  Bacterial Fungous  Actinomycial  Bacterial Actinomycial
| 47.61 10.11 0.27 58.11 10.74 0.16 70.70 0.17
I 108.62 8.44 0.39 54.66 10.38 0.22 67.17 0.18
F 4.465 8 0.687 5 0.583 8 0.083 3 0.058 6 6.480 0 0.023 8 0.070 8
P 0.102 1 0.453 6 0.487 4 0.787 3 0.820 6 0.063 6" 0.884 9 0.803 3
4
Table 4 ANOVA of soil enzyme activities in P. edulis forests
Layers Types Urease Protease Invertase Catalase Polyphenol oxidase
/em /(mg/g) /(mg/g) /(mglg) /(mL/g) /(mglg)
0-~20 | 0.013 0.019 1.80 0. 48 0.98
I 0.013 0.022 1.78 0.55 0.99
F 0.001 8 2.682 5 0.005 6 0.8710 0.000 1
P 0.968 4 0.176 8 0.943 9 0.403 5 0.994 4
20 ~40 I 0.019 0.020 2.33 0.35 0.71
I 0.019 0.023 1.83 0.24 1. 60
F 0. 006 8 0.581 3 0.632 4 24,1429 10.154 5
P 0.938 5 0.488 3 0.471 0 0.008 0* ** 0.0333**
40 ~60 I 0.014 0.019 2.29 0.42 0. 64
I 0.012 0.022 2.13 0.28 1.58
F 0.061 9 3.6202 0.104 4 15.210 5 1.264 7
P 0.8157 0.129 8 0.762 8 0.017 5** 0.3237
20
~40 c¢cm+40 ~60 cm 55.63% 4
59.45% .
3.4 N 0 ~60 cm
N N N 0.75
N N N N 8
0.70
. . . . "
. 7 S # 0. 65
K
A X X ' 0. 60
8
0.55
. EATEi PrAZIRACHK
0.623 2 4
0.710 1( 4 Fig. 4 The gray incidence degrees of soil qualities
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1.021 ~1.383 g/cm’ .

23.56% ~34.55% 41.44% ~ 65.75% 31.13% ~

46.28%  33.17% ~50.53% N
42.90% ~49.27% ~10.37%
~14.82%  55.00% ~ 64.09% - N

9.88 ~32.52 g/kg.0.68 ~1.41 g/kg.0.04 ~0. 18 g/
kg.0.28 ~0.46 g/kg.0.15 ~ 1. 67 mg/kg.18.66 ~
28.14 g/kg  34.41 ~74. 00 mg/kg. N N
47.61 x 10° cfu/g ~108. 62 x 10°
cfu/g.8.44 x 10° cfu/g ~10.96 x 10° cfu/g 0. 16 x
10° ~0.39 x10° cfu/g. \ \ N
0.012 ~ 0.019
mg/g-0.019 ~0.023 mg/g.1.78 ~2.33 mg/g.0.24

~0.55 mL/g 0.64 ~1.60 mg/g-
12-13

1.04% ~9.41% 0O ~

60 cm 4.17% -
0. 99% 9.16%;

9.13% ~51.85% 1.42% ~41.35% 37.50% ~

50.00% 45.78% ~81.71% 24.51% ~27.43% ;0
~20 cm N 56.17% -
30. 77% 12.73%
55.63% ~59.45%
14
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Effects of Phyllostachy edulis and Cunninghamia lanceolata Mixed Forests
on Soil Qualities in the Hilly Region Central Hunan

QI Lianghua' FAN Shaohui' Al Wensheng® LIU Guanglu' MENG Yong’

DU Manyi' TANG Xiaolu'

(1. International Center for Bamboo and Rattan Beijing 100102  China;
2. Hunan Academy of Forestry Changsha 410004 Hunan China)

Abstract: Compared with Phyllostachy edulis pure forests soil qualities of P. edulis and Cunninghamia lanceolata
mixed forests were studied in the hilly region central Hunan Province. The results showed that soil bulk densities
had decreased by 1.04% ~9.41% in P. edulis and C. lanceolata mixed forests and maximum moisture capaci—
ties capillary water capacities and non-capillary porosities in the soil layers of 0 ~60 cm had increased by 4. 17%
0.99% and 9. 16% respectively. For soil nutrient pools soil organic matter total N available N available P and
available K were higher than 9.13% ~51.85% 1.42% ~41.35% 37.50% ~50.00% 45.78% ~81.71%
and 24.51% ~27.43% in P. edulis pure forests. In the soil layers of 0 ~20 ¢m moreover bacteria numbers
30.77% and 12.73% in P. edulis pure forests
and polyphenol oxidase activities increased by 55.63% ~ 59.45% . The gray incidence degrees of soil physical

fungus numbers and catalase activities were more than 56. 17%

properties were ordered P. edulis pure forests and P. edulis and Cunninghamia lanceolata mixed forests were

0.623 2 and 0. 710 1 respectively proofing that the soil qualities were better in the latter than in the former.

Key words: Phyllostachy edulis; P. edulis and Cunninghamia lanceolata mixed forest; soil quality; gray incidence

analysis; central Hunan Province



