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Abstract: Phosphorus is one of the important nutrient elements for plants and soil microbes. The
bioavailability of soil phosphorus changes with the soil-forming process, and plants and soil
microbes affect soil phosphorus cycling by adjusting their nutrient utilization strategies. The
synergistic process of soil-plant-microbe functional diversity development and its impact on

phosphorus cycling on the glacier retreat area were studied based on the vegetation primary
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succession and soil development sequence; plants, soil physicochemical properties, and enzyme
activities in the glacier retreat area of Hailuogou, Gongga mountain at four moraine exposure
times (1980, 1970, 1958, and 1930) were studied. The results show that (O soil phosphorus
content and its bioavailability change obviously in the glacier retreat area of Hailuogou with
vegetation succession and soil development. @) At the early stage of soil development, microbes
promote the transformation of primary mineral phosphorus and provide nutrients for the early
vegetation development; with the amount of phosphorus released from primary mineral
decreasing, the plant nutrient use strategy changes at three stages from the phosphorus recycling
cycle to simple acquisition, and then to recycling cycle again; with the succession of vegetation,
microbes participate more in mineralizing the organic phosphorus and improve the plant
reabsorption rate. @) The rapid loss of moraine phosphorus in the glacier retreat area of
Hailuogou intensifies the competition between plants and microbes for phosphorus. Rhizosphere
soil phosphorus is significantly enriched at 58 years’ site, and plant phosphorus reabsorption rate
reaches its peak at late-soil development.

Key words: biogeochemistry; phosphorus cycling; plant-soil feedback; nutrient resorption;

functional diversity; synergism; Gongga mountain
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Table 1 Sampling Informations of Soil and Plant Leaf
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Table 2 Chemical Properties of Soil at Different Development Years

- AT B B ] 9 AR B SR A T 5 B ] £ 0 R s S 3l 2
i %30 4 49 4 %614 % 89 47 %30 4 549 45 % 614 % 89 47
B LB /1073|235. 42122, 6841 339, 00+ 58. 8040|225, 97425, 054P] 393.8343. 034 | 50.92+24. 37 |64, 109,075 |56, 97439, 4452{92, 90+ 44, 725
MA/1078 13.38£7. 730 19.60+5.33% | 12.13+0.61% | 15.90+0. 624 2.73+£1.468% | 4,00+0.708 | 3.83+3.03B | 5.3743. 548
1032.26%+ 1098.49+ 1195.26+ 822.81+ 959. 35+ 982. 84+ 1249.66% 954. 17+
MRkE/1073
213,177 84,200 39. 294a 5. 7240 65. 9642 211. 717 182. 584 143. 724

T R BUE N T 3 {E AR E R 22 B i n=3) s AR RS TR F0R R — 3 B AR AN [R) 20 = Il 19 22 7 2 35 (P<C0. 05) s A [l /s

5 R ] — MK B R[] R B A 2 6 2 5 2 (P<00. 05).,

2.2 AEEEMERIEMEDE BEERBERE

AL BRI R AR A B R (P>
0. 05) Fh s MR B - 38 3 A= ) ik 0 il 0% P W 5 TR AR
Pt 4 (% 3.4.P<<0.05), fEMRPr L. HEE +
SR AW B I SRR W ) i AU
TR W) B S T e R R AT T e s o - A b
it 1 B-N- 2 Pk 2 55 ) 2 Wl 1 05 PR AR AL R 3L (E
2 1 Wt T A T M i T R AR IR R B AR 5 89
AE (1930 ) 1k B fie i 4448 12 039. 15 pg PNP »
(g+h) " (P<C0.05), fEAEMRPR -4, B % 1 4%
RH W BG I SRR P i e TR R AR
Ay WSS T S BRI T s R 3 W T
B-N- 2, T 24 5 77 280 W 16 00 7 P ol I G 3% P A8 B A
3 (P>>0.05), fi % - 38 & 7 4F 85 i3 hn » 1 3wl
R e BEAR S B . v 3R F AR 49 4 (1970
AF) B AR B - SR AL 2 T i Ok i R IS B AR AR T 8
64, 357, A MR B 4= 38 g Ak 2% T 5 5% o ) B2 38 B
P18 68. 047,

2.3 FAEEEMREYH A UFARRBEER
Rk L BR AR W 25 7 (P<T0. 05) 4, i
MR AR CBRSEET R RAREEF GRS P
0.05) . et H o AW B e LR B 39
A (1980 4F) T B B 5 Fa i o AH 10 L bR 2 AR X R
SE o FH ) B D) % A S B AT IS T 5 A ) s R
W0 e 5% B AR 49 4 (1970 4F) I 3538 51 I i
SEHIMA 487, 55 X 1077 Ml A K F A 1. 46 X 1077,
FEFE I b AR SRR B R R R B A 89 4R
(1930 4F) FI4H 49 4F (1970 4F) 4% 31| B 25 F1 2 i g
JHC A ) A D 3R B Dl O B IR S T (P<<
0.05), Fifi#5 49 & 75 Aok [A) 384 o e o R MOS80 S
FREARIG R I, Horh £ R F A 61 4F (1958 4F) 1Y
T B Iyl R A8 % ik B B AR 37, 12
2.4 HY-HMEY-TEBBERAFEZENXR
L LRI LLE 1 08 E vk R 46 XA )
¥ 5 H - R IR R R G R N 1 BOfE 1 3
RS (19304F) B F L Fb, H Bk LR bs £



700 ok H F 5 K B ¥ R 2023 4
3 FAARXEERMITEREYEEE
Table 3 Microbial Enzymatic Activity of Soil at Different Development Years
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Table 4 Microbial Biomass of Soil at Different Development Years
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