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Abstract; [Objective)] The paper studied the characteristics of soil available phosphorus and leaf phos-
phorus of typical vegetation communities in loess hilly region. The objective was to explore the effect of
vegetation restoration on soil phosphorus availability,and to understand the suitability of vegetation com-
munities to soil phosphorus condition. [Method) Different plants of the 125 plots in Zhifanggou watershed
of loess hilly region were selected,including Artemisia capillaris,Stipa bungeana ,Artemisia gmelinii ,Ca-

ragana intermedia s Hi p pophae rhamnoides ,Robinia pseudocacia ,taking the crop land as the control. Leaf
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and surface soil (0—20 cm) samples were collected, the soil total P,available P,pH and leaf P content were
determined. The characteristics of soil and plant P nutrient, the relativity among soil P,soil pH and leaf P
in different vegetation communities were analyzed. [Result] The results showed a great shortage of soil a-
vailable P content (1.54 mg/kg) and a relatively high content of soil total P in the loess hilly region. Sig-
nificant difference was observed in soil available P content and soil pH among different plants, which was
not observed in soil total P content. The soil available P in proper order was crop land>> Artemisia capil-
laris> Hippophae rhamnoides , Robinia pseudocacia , Caragana intermedia > Stipa bungeana , Artemisia
gmelinii. The average leaf P content was 1.43 mg/g and the leaf P content of Artemisia capillaris, Hippo-
phae rhamnoides was significantly higher than other plants (P<C0. 05). There was no obvious correlation a-
mong soil available P content, soil pH and leaf P content in different plants (except Hippophae rham-
noides). [Conclusion) Leaf P content and soil available P content in studied area were lower than the aver-
age value in the world. Non-significant correlation was found between P content of soil and plant leaf. The
ratio of soil available P content in soil total P content increased with vegetation succession progress,sug-
gesting that soil P status was also enhanced, artificial forest communities appeared to be higher demand of
soil available P content than herbage communities of natural restoration. Plants P content of specific species
did not change as much as soil P. Therefore, the vegetation restoration progress could be accelerated
through application of P fertilizer addition in this area. Thus, the plants adaptive mechanism under low P
stress should be attached more attention in future research.

Key words: loess hilly region;soil available P content;leaf P content;plant adaptability
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Table 1  General condition of sampling plots
/m / /
PlanF ' Restoration Sample Altitude ) ( ) Position Aspect Restoration Domman't
communities measures plots Gradient years plant species
- Ul1,SA7,
HR Artificial forest 20 1117~1 386 5~37 U7,.M4,19 SU2 23~30 HR
U7,SA9, -
CI Artificial forest 20 1171~1 263 2~27 M15,U4,L1 SU4 20~30 CI
A4,02, -
AG Natural restortation 20 PHO~1 259 3~38 M3, U6, L5 SA8,SU6 §~25 AG,Artemisia giralaii
Lespedeza davurica
- A3,U4,
RP Artificial forest 20 1084~1 234 5~33 Uul10,M3,L7 SA4.SU9 18~40 RP
. ) A3,U6, N N
SB Natural restortation 20 LHO0~1385  3~23 U11, M3, L6 SA5,SU6 18 SB,AC,SV
5 ~ ~ c 9. ~
AC Natural restortation 5 1101~1189 20~32 uz,L3 SA5 2~5 AC
— 20 1131~1369 5~30 Uu6.M12,1.2 A5, U5, — Z nays bl"' nax
Cropland 5 s L SA8.SU? Cea mays  Glycine max ,
Solanum tuberosum
U.M.L ; A.U.SA.SU N . ;

Note: U, M, L means upper.middle.and lower position; A, U,SA,SU in the column of aspect means adret,udbac, semi-adret,and semi-ud-

bac; The numbers in the description of position,aspect is the number of samples.

2.1
2 ,

. 577.60~616. 38 mg/ke.

(616. 38 mg/kg) ,

o
’

o

1. 26 mg/kg,
(3.67 mg/kg) 1/3,
[7]’
(<3 mg/kg)
2 ,

o

(2.21 mg/kg),

(P<C0.05),

60% ~70%

b

N N



152 ( ) 40
( / ) o
2 N
Table 2 Soil total P content and available P content under different vegetation types
Total P Available P
Vegetation types /(mg « kg™ 1) /% /(mg « kg™ 1) /%
Mean cv Mean cv
HR 577.60459. 00 10. 21 1.48+0.77 be 51. 83
CI 593.394+41.59 7.01 1.2140.58 cd 48. 40
AG 584.38+61.11 10. 46 0.64=+0.21 e 33. 31
RP 581.08+28. 08 4.83 1.2140.40 cd 33.27
SB 595. 66+60. 13 10. 09 0.89+0. 23 de 25.93
AC 579.66+19. 03 3.28 2.21£0.75 b 33. 86
Crop land 616.384+22.19 3. 60 3.67E£1.56 a 42.60
Average 591. 71444, 67 7.55 1.5441.25 80. 90
P=5% ) .
Note; Different letters showed in the same row mean significant at P=5% level, the same below.
3 ,
(P<C0.05), ’
< < . < < )
< , N . o
3
Table 3 Ratio of soil available P content in total P content under different vegetations types %

Vegetation types HR CI AG RP SB AC Crop land
Soil ava/ilablc P/total P 0.3140.13 be 0.224+0.12 cd 0.11£0.05d 0.2140.07 cd 0.15+0.05d 0.38+0.12b 0.6040.26 a
2.2 (3.08 mg/g) , (P<
1.43 0.05), ;
mg/g(  4), . ;
, (0.69 mg/g), (P<0.05),
4
Table 4 Leaf P content of different vegetation types
Index HR CI AG RP SB AC Average
P comé;(tmg e D 2.1440.90 b 1.2240.13 cd 1.4840.27 ¢ 1.1840.23d 0.69%+0.08 ¢ 3.08%0.14a  1.43%0.73
/% CV 42.03 11.00 18.22 19. 83 11.75 4. 65 51.03
2.3 pH N N . s 6
5 , 6 pH o s
,pH 8. 67~8.87, pH > = o
pH s 8. 85 8. 87;
5 pH
Table 5 Soil pH value under different vegetation types
Index HR CI AG RP SB AC Crop land
pH 8.754£0.09b 8.774+0.06b 8.85+0.08a 8.77+£0.08b 8.77£0.06b 8.87+0.06a 8.6740.13c
/% CV 8.51 5.67 7.67 8.49 5.86 6.18 12.62
2.4 pH . pH
(P<<0.01),
6 s s N N (P<C0.01),

pH ’
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Table 6 Correlations between soil pH value,leaf P content and soil available P content under different vegetation types
Index AC SB AG HR CI RP
pH 0. 310 —0.374 0.134 —0.722%* —0.519** —0.606**
Leaf P 0.071 0.213 0. 286 0.703** —0.291 0.001
:A& * % ”» 1%

Note:* % % ” means correlation at 1% level.
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