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Duncan , P P ,
Games-Howell . P P
Origin 8.0  Coreldraw 14. 0 . . P ;
, H P P, P
P, (p<<0.05),
= [« — )/ JX ;
100% , .
K K 4, 01~6.19
2 mg/g.32. 99 ~248. 85 mg/kg ,
2.1 I 4.96 mg/g 103. 81 mg/kg; 10
2.1.1 EHHEMRFELR H FERALELE K K
A , K
10 , K
NN C/N K ,
1 o 1 , 10 K 3 K
N 2.91~16.18 mg/g , , K
7.10 mg/g, (p<<0.05), K
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(p<<0.05),
o 1 ., 10
P, P P C/N 7.16 ~ 21. 33 ,
0.16~1.57 mg/g.0.07~1.11 mg/g  0.89~ 1L 23, ;
15. 92 mg/kg , 0.72 mg/g. ; C/N
0.48 mg/g 7.22 mg/kg., 10 , (p<<
P P 0. 05), ,
P P , o
1 NN C/N | + )

Table 1 N, P and K contents and C/N ratios in rhizosphere soil under different plants and non-rhizosphere soil

of calcareous soil and acidic soil (mean &= SD)

Y
(mg/g) (mg/g) (mg/g) (mg/g) (mg/kg) (mg/kg) CN
4 12.9143. 66« 1.57=+0. 704 6.19+2,13% 1. 1140. 424 15.92+2. 35" 248. 85472, 284 10. 2240. 48
8 4.0341. 06% 0.50+0. 16% 4. 67+1. 60" 0.2340. 09 9.48+14.50° 44, 98+22. 85* 12. 4045, 43*
3 7.8742.16% 0,810, 25 4.32+0.74% 0. 8140. 30« 6.16+3. 29 94, 81447, 79 10. 1840. 47*
6 4, 3542, 042 0.7240. 63 5.47+1,32% 0. 4240, 412 2.88+2.08" 78. 36+ 35. 50 13.8349. 662
6 16. 1846. 444 1. 1240, 33« 4.54-+1.70% 0. 8140. 24 14.7649.66  220.38460. 78  11.6542. 05
2 7.3540. 30 0.76+0.22% 4,01+1.83 0. 6440, 020 6.03+0. 17 75. 34447, 84 21.33£1.51"
5 9. 0643, 81" 1. 06+0. 654 5.10+1. 57 0. 6740, 360 5.57+3. 56° 156. 46482, 70> 9.60+1. 48"
2 3. 4540, 28 0.3540. 21* 4.65+0.97* 0.2140. 08" 9.28+12.01° 32.99+30. 87¢ 10. 1342, 25*
3 2.9140. 752 0.16+0. 08" 5.38+2.81* 0.07+0. 06" 1. 2740. 642 44, 66+ 14. 88" 7.97+3.67%
3 2.92-+0. 40" 0.17-0. 06" 5.26+1. 87* 0.07-+0. 03" 0.89+0.57* 41, 25-+20. 52¢ 7.16+1.93*

10 8.2144.11 0.87=0. 44 5.0841. 85 0.5670. 34 6.9744. 44 195. 614=111. 40 11.54+4.68
4 3.2641.51 0.25%0.18 6.014:2.48 0.1340.12 1.1320. 64 102. 77484. 86 8.134:3.53

Duncan  Games-Howell (p << 0.05),
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Table 2 N, P and K contents and C/N ratios in the rhizosphere soil under different types of plants (mean £ SD)

<
(mg/g) (mg/g) (mg/g) (mg/g) (mg/kg) (mg/kg) “N

15 7.164 4,39 0.85+ 0.59" 5.00+1. 707 0.58 +0.46" 10.53 £10.99" 109. 31 4+98.39*> 11,374+ 4,02

21 9.05+ 6.30" 0.88+ 0.53" 4,.9041. 45 0.59 +0. 35" 7.83 +7.60*> 132.92 +86.17" 12.56+ 6.03"

6 2.92+ 0.54* 0.174 0.06* 5.324+2.13¢% 0.07 0. 04" 1.08 £0.58* 42.96 416,14 7.574 2.66%
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Fig.1 P and K availabilities in rhizosphere soil under different plants (mean + SD). As for the same element,
different letters of each item for comparison show significant differences (p <C 0. 05) according to

Duncan multiple comparison test. The same below
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Fig. 3 The nutrient enrichment rates in rhizosphere soil of exclusive calciphytes and calcifuges
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Characteristics of N, P and K Contents in Rhizosphere Soil of Common
Pteridophyte in the Maolan Karst Area

LUO Xugiang'?, WANG Shtjie* , ZHANG Gui-Ling?®,

DU XUE-lian**, WANG Cheng-yuan®, LIAO Jing-Jing'
(1. School of Geography and Tourism, Guizhou Normal College, Guiyang 550018, China; 2. State Key Laboratory
of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China;
3. College of Chemistry and Materials Engineering, Guiyang University, Guiyang 550005, China; 4. Department of

Resources and Environment Management, Guizhou University of Finance and Economics, Guiyang 550004, China)

Abstract; To investigate the characteristics of nutrient contents in rhizosphere soil of plant and the adaptive mechanism of plant
in the karst area, three types of pteridophytes including exclusive calciphytes. calcifuge and dispersed species were selected as
the research objects, which have different adaptive abilities in the calcareous soil environment from the Maolan karst area. Rhi-
zosphere soil and non-rhizosphere soil were collected by the spalling separation method and the N, P and K contents were meas-
ured, respectively. The results showed that: (1) The contents of total N in rhizosphere soil and non-rhizosphere soil were both
high, in rhizosphere soil there is shown such an increasing order as to be exclusive calciphytes > dispersed species > calcifu-
ges, and there is a significant difference between rhizosphere soils(p<C0. 05), whether under different plant species or under
different plant types. In non-rhizosphere soil, total N contents in calcareous soil are higher than in acidic soil. The contents of
total P and organic P in calcareous soil are higher than in acidic soil (p<C0.05). In non-rhizosphere soil, the contents of total P
in calcareous soil are at a higher level, but the available P is low, and it is extremely low in acidic soil. Either under various
plant species or under various plant types, the variation characteristics of P contents are basically identical between in rhizo-
sphere soil and in non-rhizosphere soil. The contents of total K in acidic soil are slightly higher than in calcareous soil both in
rhizosphere and non-rhizosphere, but the available K in calcareous soil is significantly higher than in acidic soil (p<Z0. 05). The
contents of available K in rhizosphere soil under various plant species are at the medium low level. but at a higher level under
various plant types except the calcifuges. As for the contents of available K in non-rhizosphere soil, calcareous soil and acidic
soil are both at high level. In addition, the contents of total K are at low level in all kinds of soils. (2) The rhizosphere effect
of rhizosphere soil under exclusive calciphytes is stronger than under calcifuges in total N, P, K and organic P, available P, a-
vailable K. Among them, the contents of total N, P, organic P and available P in rhizosphere soil are higher than in non-rhizo-
sphere soil under exclusive calciphyte. Exclusive calciphytes and dispersed species have strong ability of activation to K and P.
The activation ability of calcifuges to K and P is relatively weak, but the demand and the extent of absorption are higher. (3)
The contents of each element and variation characteristics in rhizosphere soil and non-rhizosphere soil mainly depend on soil
type. texture, water and heat condition, biological activity and so on. These results suggested that one reason for the growth
restriction of calcifuges on calcareous soil may be their weak activation ability and the high demand for P and K.

Key words: karst; pteridophyte; rhizosphere soil; nutrient element



