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Tab. 1  Geographical characteristics of Rosa sterilis S. D. Shi planting bases
Study area  Latitude and longitude Altitude/m Annual mean temperature /°C. Annual precipitation/mm Vegetation and soil region
Xingren 26°29°N 105°29°E 1 430 15.2 1315 N
Wudang 26°45'N 106°58°E 1090 15.0 1178 N

Xixiu  26°14°N 105°58°E 1370 14.8 1356 N
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2
2 Tab. 2 Descriptive analysis for soil fertility of study areas
Sample Coefficient of
2.1 Study area  Project Range Mean
number variation /%
SWC 15 14.34~38.54 24.43 33.45
2 pH 15 5.72~7.20  6.83 6.42
( soil water content SWC) oM 15 8.95~51.75 32.30  48.23
24.43% \24.10%  25.27% TN 15 0.41~2.40 1.34 47.51
( 25% ~ TP 15 0.16 ~0.40  0.29 24.77
60% ) 15 TK 15 0.51~4.75  2.30 60.54
HN 15 34.37~257.71 88.83 72.97
Xingren
AP 15 3.31~8.04 4.94 9.47
AK 15  9.53~65.62 29.02 71.41

Available Zn 15 0.13 ~1.17 0.52 61.14

o Available Fe 15 1.44~20.15 8.15 77.67

. Available Cu 15 0.21~1.10  0.62 43.92

16 pH Available Mn 15 2.57~20.68  8.42 70.53
( 6.2) swe 13 18.75~30.90 24.10  20.46
bl ol pH 13 6.24~7.35 6.64 5.82
oM 13 36.66 ~61.98 50.84 19.00

° ° TN 13 1.50~2.73  2.06 21.43

" TP 13 0.02~0.35 0.25 38.53

N TK 13 0.63~8.76  4.90 47.51

Wadang HN 13 87.20~191.93 126.19  24.58

AP 13 3.18~8.56  4.95 30.87

AK 13 22.51~117.82 55.13 51.34

Available Zn 13 0.28 ~1.49 1.06 36.77
Available Fe 13 3.19~26.51 16.18 46.27
Available Cu 13 0.57 ~0.98 0.76 20.62

( organic matter OM)

18
o 3~4a Available Mn 13 4.05~39.92  26.80  41.49
o SWC 15 21.02 ~30.13 25.27 10.26
19 pH 15 6.12~6.84  6.38 3.26
2 oM 15 34.30 ~65.00 48.57 24.98
TN 15  0.60~2.83 1.78 31.33
20 TP 15 0.13~0.75 0.44 45.57
( 38.7 g/ke)
TK 15  2.55~8.86  5.27 43.42
° HN 15 67.02~214.48 116.30 36.60
Xixiu
AP 15  8.12~35.39 19.25 18.70
( total nitrogen TN) ( hydrolyzable nitrogen AK 15 70.81~139.26 105.76  20.14
HN) 343 Available Zn 15 0.41~3.23  1.38 65.22
Available Fe 15 6.15~22.28 11.89 35.92
Available C 15  0.67~3.02 1.54 41.24
( 1.71g/kg) * varee T
Available Mn 15 4.23 ~34.41 9.18 88.25
% N N /
( total phosphorus TP) L 8
g N N N N N

(‘available phosphorus ~ AP) mg/kg( SWC of the unitis % OM TN TP and TK of the unit is g/

kg HN AP AK available Zn Fe Cu and Mn of the unit is mg/
4 a kg.) o
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22
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2.2
2
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ase)
u .
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25
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pH 6.8 6.3

26

27

pH

28

pH

T o] N LT
M4~ Xingren(1-2a) 5 Wudang(3—4a) V5% Xixiu(8—9a)

0. 1mol /L KMnO, ml/( g * 20 min)
Glucose mg/( g * 24 h) NH, - N mg/( g+ 24
h) . Catalase of the unit is 0. Imol/L KMnO, ml/( g * 20 min) In—
vertase of the unit is Glucose mg/( g * 24 h)  Urease of the unit is
NH; —N mg/(g=*24h).
1

Fig. 1 Variation trend of soil enzyme activities for the three study areas

2.3

29

30



32 34
0.708 ( )
Al Al Al 5
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33 7
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13
3
Tab. 3 Coefficients of correlation between soil enzyme activities and fertility factors
Project Catalase Invertase Urease Project Catalase Invertase Urease
Catalase 1 0.848** 0.739** TK 0.493" * 0.494 %> 0.419"
Invertase 0.848** 1 0.894** HN 0.695** 0.716** 0.704**
Urease 0.739** 0.894** 1 AP 0.367 0.484** 0.620**
SWe 0.395" 0.293 0.194 AK 0.542%* 0.694%* 0.689"*
pH 0.267 0.282 0.273 Available Zn 0.299 0.365 0.401"
oM 0.708** 0.731** 0.633** Available Fe 0.250 0.288 0.263
TN 0.743** 0.678** 0.502%* Available Cu 0.364 0.428" 0.573**
TP 0.296 0.476** 0.576** Available Mn 0.264 0.280 0.171
ook ok 0.05.0 .01 N (* and * * indicated 0.05 and 0.01 significant levels respectively.) o
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4

Tab. 4  Stepwise regression analysis for soil fertility factors and soil enzyme activitives

Stepwise regression equation F P R?
Catalase =1.378 + 1.508 TN + 0.013 AK 28.855 <0.01 0.789
Invertase = —0.661 + 0.094 OM + 0.075 AK + 0.055 HN 34,687 <0.01 0. 806
Urease =0.13 + 0.003 HN + 0.003 AK —1.041 SWC 37.392 <0.01 0.818

5

Tab. 5 Path coefficient of soil catalase and fertility factors

Coefficient of indirect path

Coefficient of determination

Factors Coefficient of direct path
TN AK TN AK
TN 0.743 - 0.034 0.552 0.025
AK 0.376 0.067 - - 0. 141
6
Tab. 6 Path coefficient of soil invertase and fertility factors
Coefficient of indirect path Coefficient of determination
Factors Coefficient of direct path
oM AK HN oM AK HN
oM 0.223 - 0.211 0.297 0.050 0.047 0. 066
AK 0.479 0.098 - 0.117 - 0.229 0.056
HN 0.434 0.153 0.129 - - - 0.188
7
Tab. 7  Path coefficient of soil urease and fertility factors
Coefficient of indirect path Coefficient of determination
Factors Coefficient of direct path
HN AK SWC HN AK SWC
HN 0.677 - 0.154 -0.127 0.458 0.104 -0.086
AK 0.571 0.183 - -0.064 - 0.326 -0.037
SWC -0.266 0.323 0.138 - - - 0.071

35

(5.5~6.5) *

37
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Relationship between Soil Enzyme Activities and Fertility
Factors from Rosa sterilis S. D. Shi Planting Bases
Located in Karst Mountain Region

YANG Hao'?> FAN Mingyi' LI Jieling' > SHI Xuedan' HU Jiwei'

(1. Guizhou Provincial Key Laboratory of Information System of Mountainous Areas and Protection of Ecological Environment
Guizhou Normal University Guiyang 550001 Guizhou China;
2. Institute of South China Karst Guizhou Normal University Guiyang 550001 Guizhou China)

Abstract: Soil enzymes are significant composition that is closely related to soil fertility factors. And the root-soil of
planting bases with different ages of Rosa sterilis S. D. Shi was selected to study the relationship between the soil en—
zyme activities and fertility factors in karst mountainous region of Guizhou Province China. Fertility factors were al—
so discussed since these have an impact on the effect level and mechanism of soil enzyme activities. The results
show that the soil enzyme activities and fertility factors increased with a rise in planting age. Moreover these se—
lected enzyme activities are significantly correlated to several fertility factors and can assess soil fertility as a biologi—
cal indicator. Path analysis and determination coefficients showed that the soil total nitrogen and available potassium
have positive effects on the activity of catalase. Available potassium hydrolysable nitrogen and organic matter are
the major factors for the activity of invertase while hydrolysable nitrogen available potassium and water content are
the main factors for the activity of urease. To sum up the plantation of these fruit trees are beneficial for the vege—
tation recovery and the improvement of soil fertility in this region which can be used as the first choice of economic
crops for ecological rehabilitation. The lack of available potassium may be a key influencing factor for the three en—
zyme activities from these planting bases. In addition the results obtained from the path analysis are generally i-

dentical with those from canonical correlation analysis and linear regression analysis.

Key words: soil enzyme activity; soil fertility; Rosa sterilis S. D. Shi; karst; path analysis



