2013,32(1):56-62 xR A K B R FE F R 201341 H

Journal of Agro-Environment Science

Bt EREYEX A EEHERERK
TETHNBELAS T T E

FIEOK, RIS, W R, WA, 2w, KF
(PG BRRIFE Ko VSR HEEE  BRTT e 712100)

T OE DA B AR X B R L R AR LU IS X, SR A RS ) 1 AL A R R N TR ek A 2
RUHEAR FiHh ToAR TRHEIRAS) T HIETCHUBE AR R TS . 25 R0« BR AR AU I ML RS
S R TR A TR AR R T TR A A 2 T AR, 36 pH BN e AR R A ST C S 25 5 o5 R RE TS
X R TCHLEE & AE 225.19~322.75 mg-ke™ Z[A], f7 2@ ELBITE 36.18%~72.39%2 0], HHR L) Cay-P i , HAE S &
TR Cag-P>Fe-P>Al-P>Ca,~P>0-P, 4 RGBT HHETCHLBE B | 5 2B LB & Cai—P ¥ T4, Cag-P Al-P
1 Fe—P WM T4 FH 5 AR b O MU B 5 R 7 4B EU 51 2 T TR AR R TR HE TR AS AR, o X 45 JCATL BT A5 5 S RO AH DGk oA 2
i, Cay—P Cag—P Al-P Fe-P 15 3 S M i 5 IE MG SE R, TOHUBEIE S (0 A= 0 PR Ry Al-P>Cag-P>Fe—P>Ca,—P., [, # +
2 1 AR DN R A R SRS 0T - 385 43 FIOCHLBE S0 A ) 52 MR A AE— 8 1 25 5, RO S oy A e by RIS A S S A e s
PITR AR HE RN

REBEIR AR AL 5 T B IR X HIETCHLIE A

hESEE.S153.6  XEMFREM:A  XEHS:1672-2043(2013)01-0056-07  doi:10.11654/jaes.2013.01.009

Inorganic Phosphorus Fractions Distribution in Different Vegetation Restoration in Gully Region of Loess

Plateau

QI Yan—bing, CHANG Qing—rui’, TTAN Kang, LIU Meng—yun, LIU Jing, CHEN Tao

(College of Resources and Environment, Northwest A & F University, Yangling 712100, China )

Abstract: Phosphorus(P) has generally been assumed to be one of the limiting factors for plant growth in Loess plateau. This study selects
shrub, grass, forest and shrub—forest cross fields in gully region of Nanhua mountain, Haiyuan County of Loess plateau as the research objects
to investigate the distribution of inorganic P affected by vegetation restoration. The results showed that the contents of soil organic matter and
total nitrogen in the restoration system were higher than cultivated land except in grassland, whereas their content in forest and shrub—forest
cross field were higher than in shrub and grass field. Soil pH, total potassium and total P content were similar among the restoration system.
The content of total inorganic P in the research area was varied from 225.19 mg-kg™ to 322.75 mg -kg™, which accounted for 36.18% to
72.39% of the total P. Ca;;—P was the dominant fraction in the total inorganic P. The order of other inorganic P fractions showed as Caz—P>
Fe—P>Al-P>Ca,~P>0-P. The content of total inorganic P and their proportion of total P, as well as Ca,;—P in the restoration system were high—
er than that in the cultivated land, and that Cag—P, Al-P and Fe—P were lower than cultivated land. The content of total inorganic P and their
proportion of total P were higher in shrub and grass field than that in forest and shrub—forest cross field. The relationships of all the contents of
inorganic phosphorus fraction versus available P showed that there were significant positive correlations between Ca,—P, Cag—P, Al-P and Fe—
P and available P. The bioavailability of the inorganic fractions showed as Al-P>Cag—P>Fe—P>Ca,—P. Therefore, vegetation restoration had
different effects on soil nutrients and soil inorganic P fractions distribution in the gully region of Loess plateau. Grassland and low shrub
should be as pioneer vegetation during vegetation restoration process, and a few years later they should be replaced by the forest in the gully
region of Loess plateau.

Keywords: vegetation restoration; the gully region of Loess plateau; soil inorganic phosphorus
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Figure 1 Sketch map of sample sites
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Table 1 Soil physical and chemical properties in different restoration system

it el pH HHUT/g ke DF/eke!  eke!  LBleket  HE/mg-kg!  Whki/g-ke? Mykilg-ke!  Kiki/g ke
THEAMCHE 8.48ab 15.07b 0.938bc 20.88ab 0.68ab 5.36b 539.46a 287.52ab 173.02ab
L 8.41a 13.03ab 0.807a 19.02ab 0.52a 2.88a 560.51a 248.97a 190.52b
FrAMH 8.39a 21.24¢ 1.236¢ 20.00ab 0.53a 5.92b 531.52a 278.36ab 190.12b
TRl 8.33a 21.09¢ 1.202¢ 18.15a 0.60ab 5.78b 558.65a 240.82a 200.53b
A H 8.37a 12.24a 0.904b 19.92ab 0.67ab 15.52¢ 578.59a 221.53a 199.88b
-1y 8.40 16.53 1.02 19.59 0.60 7.09 553.75 255.44 190.85
FrifE2E 0.06 4.35 0.19 1.04 0.08 4.87 18.61 27.20 11.11
RS K% 0.66 26.32 18.73 5.32 12.53 68.67 3.36 10.65 5.82
T [ AN EHRE AR AN R F-B: 5 FORTE 5%KF- 1128 55
R2 AEEHKREXB T LELNBESSE
Table 2 Fractions and its proportion of inorganic phosphorus in different restoration lands
e LB e ke TURIBEL 1 ope st e
Ca,—P Cag—P Cay—P Ca-P Al-pP Fe-P O-pP mg-kg
HEA 2.6(0.8) 11.2(3.5) 295.5(91.5) 309.3(95.8) 3.8(1.2) 8.6(2.7) 1.1(04) 322.8 72.4
B 2.1(0.7) 9.5(3.1) 289.6(91.8) 291.1(95.5) 3.8(1.2) 8.0(2.6) 1.9(0.6) 314.8 66.6
Ei%N 3.1(1.1) 7.5(2.8) 258.7(92.9) 269.2(96.8) 3.3(1.2) 3.7(14) 1.7(0.6) 277.9 55.3
TrHEIRAE 3.4(1.5) 6.9(2.1) 207.3(93.0) 217.6(96.6) 3.8(1.7) 2.4(1.0) 1.5(0.6) 308.2 48.4
A H 3.6(1.2) 14.5(4.7)  270.1(87.6) 288.2(93.5) 6.5(2.1) 11.8(3.9) 1.7(0.6) 2252 36.2

T R IE S R A JOHLIRZEL 0 o5 TOH LB BRI T 20 L, 0 %%
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Table 3 Relationship between inorganic fractions and

available phosphorus

Ca,-P  Cag-P CaP Al-P Fe-P

Ca-P  1.000

Cag—P  0.490*  1.000

Cao-P -0.248 0.214  1.000

Al-P  0.634** 0.915*%* -0.001  1.000

Fe-P  0.115 0.835%* 0.381 0.658** 1.000
Oo-P 0011 -0.041 0.017 -0.118 0.156 1.000
Olsen—P 0.565** 0.867** -0.021 0.897** 0.653** -0.096 1.000

T L SR IFORARE RBGA RIS B (P=0.05) FIAL
(P=0.01).
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