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Phosphorus Speciation Characteristics of Typical Artificial Vegetation
Rhizosphere Soil in Mu Us Sandy Land
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Abstract: [ Objective ] Artificial vegetation plays an important role in the restoration of the ecosystem in Mu Us Sandy Land.
Understanding the phosphorus (P) forms in the rhizosphere and bulk soils of typical artificial vegetation can provide a basis for
scientific vegetation construction in the area. [ Method ] The rhizosphere soil and bulk soil of seven typical artificial vegetations
(Pinus sylvestris, Populus simonii, Amygdalus pedunculata, Amorpha fruticosa, Salix psammophila, Sabina vulgaris, and

Artemisia ordosica) in Mu Us Sandy Land were collected and the phosphorus content of different forms were subsequently
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determined using Jiang-Gu phosphorus fractionation method. [ Result] The results showed that 1)The total phosphorus (TP)
content of Salix psammophila rthizosphere soil was significantly higher than that of other vegetation types while Populus simonii,
Amygdalus pedunculata, and Artemisia ordosica increased available phosphorus (AP) content in rhizosphere soil. This indicates
that planting Populus simonii and the other 3 vegetation types was beneficial for P activation. 2) The Cag-P content in rhizosphere
soil of Pinus sylvestris, Amygdalus pedunculata, Amorpha fruticosa, and Salix psammophila was lower than in the bulk soil. The
decrease in Al-P and Fe-P in Amorpha fruticose rhizosphere soil was the largest, and the difference in Ca;o-P content between
rhizosphere and bulk soil was the smallest in Salix psammophila. [ Conclusion ] Al-P and Fe-P showed a significant positive
correlation with AP in most vegetation rhizosphere soils and were the main forms involved in soil P transformation. This study

provides scientific evidence and directives for the management and planting pattern layout of plantations to promote sustainable P

management.
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Table 1 Soil basic chemical properties in the rhizosphere of different artificial vegetations

BB T ‘
N T A B
Horizontal distance from
Artificial vegetation

T LR g

pH Soil organic carbon/ Total nitrogen/

plant/cm (gkeg!) (gkg!)
FiF#A Pinus sylvestris 5.46+0.03f 1.47+0.14e 0.43£0.01f
/N4 Populus simonii 6.77+0.04d 4.69+0.05b 1.84+0.01b
KBk Amygdalus pedunculata 6.62+0.04¢ 2.27+0.07cd 1.02+0.02¢
0 LM Amorpha fruticosa 7.07£0.03¢ 2.09+0.07d 0.84+0.01d
YoMl Salix psammophila 7.85+0.06a 5.66+0.20a 2.48+0.03a
RAH Sabina vulgaris 7.56+0.02b 2.87+0.23¢ 1.05+0.01¢
Yo Artemisia ordosica 7.95+0.01a 1.29+0.36¢ 0.63+£0.01e
FEFHS Pinus sylvestris 6.22+0.03g 1.25+0.12¢cd 0.52+0.15b
/NG Populus simonii 7.24£0.01d 2.39£0.01b 0.75£0.12b
KWtk Amygdalus pedunculata 6.66+0.01f 1.16+0.08d 0.58+0.05b
20 ST Amorpha fruticosa 7.10£0.02¢ 1.48+0.03¢ 0.59+0.05b
YoM Salix psammophila 8.46+0.02a 2.98+0.04a 1.28+0.01a
R Sabina vulgaris 7.80+0.01¢ 1.15+0.01d 0.54+0.01b
"WE Artemisia ordosica 8.02+0.01b 1.27+0.11cd 0.58+0.00b
BiFHN Pinus sylvestris 6.56+0.02¢ 1.06+0.05f 0.41+0.00f
/N4 Populus simonii 7.49+0.02¢ 1.99+0.00b 0.74+0.00c
KBk Amygdalus pedunculata 7.12+0.01d 1.27+0.02¢ 0.60+0.00d
40 LML Amorpha fruticosa 7.12+0.00d 1.38+0.01d 0.54+0.01e
VPHI Salix psammophila 7.87+0.04b 3.70+0.04a 1.67+0.01a
A Sabina vulgaris 7.92+0.03b 1.76+0.01c 0.84+0.02b
WE Artemisia ordosica 8.05+0.02a 1.40+0.01d 0.58+0.01d

B R (bR AR A 6] /NG TFRE 3R R Rl AE 4[] 2% 57 i 2 ( P<0.05 ). Note: The values in the table are mean + SE. Different
lowercase letters indicate significant differences between soils under types of vegetation at the level of 0.05.
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ik 57.66%~72.71% ( P<0.05 ), FAd#AR br Ak
PR/ Ca-P SEANFHEREZES (P>0.05),
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plant ( P<0.05) . The same below.
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Total phosphorus, total phosphorus density, and available phosphorus contents in the rhizosphere soil and bulk soil of different artificial

vegetations
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Fig. 3 Horizontal direction inorganic phosphorus fraction in the rhizosphere soil of different artificial vegetation

http://pedologica.issas.ac.cn



172 + b1

e 62 4

3

Cayo-P & i SR IE B AU L, BEAR R O cm 4k AL-P
EE T HABME, Fe-P 5 AP MR . KRB
Frt Cay-P Fil Cag-P 7 it Bl 75 55 H bk I 25 19 184 it
/b, Al-P fil Fe-P 7EHEMEME O em b B E & T
PEAERE 40 cm &b, 1T Caio-P WIAHRZ . SEFEMEAR PR+
U Al-P FREAFERAFERE 2SS, RAN
0 cm > 40 cm > 20 cm, IR ER Cay-P ., Al-P F Fe-P
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Fig. 5 Correlations between inorganic phosphorus forms and available phosphorus in the rhizosphere soil of different artificial vegetations
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