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A TCWEGET 7K Vi P B e A 785 L1 b 305 A 2 ) R o 5 SR 1R, & 26 SR R AT 5 2
RBtRIEE HEER Y. 1€ 5—40ng/g LWEHRNT, B#iEEHEERSEM & 2 #
BEMHREEMR (P<0.0D, R, BRESHEHHEMN HEEEHE>ERR, ZHL K
Bt AKEMSERELRBRHERYEE RN HEEE, W HT P =P
e, UL NBREEEM S LM pH, VLR, A, HEERESEFREEH A
Ko

REE: FLEH kB Besl, Bk

AR EE R L ERE N EERY Z—, CEEYEEHF, EEMHBE,
SREE TR T VIR, By BB AR A O6s B A0 B 1 22w e A S R D A
WRBFRE TR, AHLHEEKHEN, 7EFREEAR L LES, FHEERBXN
T3, AABSEREK SHEBERORGIER (EREFERMT, 19805 RRAFE,
1980; 1982) , bk, HFEIHAHEBMIEEDEEEMAAABHERELNENE &
XEERERE YRR ERFIEAS R, bl gtekagh, ARRHFIHED
B i R A B4 B P 1 B

MB L5 T

AR R F ol A i o B ) A 7 R e a3 B G R 9 3 200—4 000m #b X 3K 6 4K R HES,
kAR MGEE L, AT LlEl; sEimhEaL, o6 PR, Bl hEEs
(Kobresia humilis) HEBFU/MNEE (K, pygmaea) Fh); SR MG # & 88 # (Polentilla
fraticosa) LM LA B 6 4 By A TR EE M s L P 3 Lo AR MBI ERLE 1,
FEGEEREEARNT, £, ZRER, & o FROEH. SFLERE & Ho6iit, &t

* BEAARFEESHEITH.
* OERAEINE XTERFSNERTE.
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B AR 5 1), Why r5g MET 250m) ZfMMEd, WEAHKEEE, EKE Jekson, 1976)
1 Ko WM 5 BRES, AHINA 3ml ARk BEB9AR#E KH, PO, . AT RS/ & 39 Ok 602,
HmA RS A EEE 0 HE) .5, 10, 20, 40mg, AHMFEIMHLEY, SR MER 2 ¥, HH, £
B, EEFEM, 3, 5, 7, 1530 K, FR—HEFES, M Olen MEAMBE, & T
BRARIABENEERNEEE 2.

BESE (tg/g ) =MABE - (INBEAEEREFABE - MBESERFAARD .

BETEs$ (%) = HEE®Ex100/8MAR,

R R B, pH Mdfiy:, BILURAEHE:, BREBESHAPABEL, WEMESE A I
Hitik.

21 LM -EERER

Table 1 Some properties of soil samples,

T HE R pH H LR CaCOs Bl A R
Soil type (H,0) Organic matter (%) (%) Physical clay (%)
b it

Frozen rocky soil 8.3 5.60 19.97 43.9
HAEEE

Frozen skeleton soil 8.2 5.88 19.30 44.34

RERER R A L 1*

Carbonate alpine 8.0 6.84 6.42 52.4

meadow soil I

BRERER W LB 4TI
Carbonate alpine 7.9 6.19 8.70 37.0
meadow soil I
e LR A B4
Alpine scrubby 2 8.66 1.10 51.6
meadow soil

R R+
Alpine peat soil 7.9 26.7 19,58 42.0

] NEEfEEt), Kobresia pygmaes meadow
*s || sEmBggReEia, K. humilis meadow,

ZRE Wk

(— BREEEDEEHRBIOLLE

BT, BEERRIEEDRE, KB ] SMARKEERRHEDAR R
2) JkiEER A 438, #0.5mol/L NaHCO, BB B/ T IA R, BRIVI#RAE
BV e . 24K VA P 5 B0 P A e D AR R B, o ] e A i B
M e, MEEBTERMMXER, BRERHEGER, WHECHEERETYS (K

o ke BT AT R MR DG, JExtScIR g T i ordr (B3 . 6 Fh - HEwh
MAE (o) 5EER () B A HEXHRE S »7£0.998—0.999 Z[H] (P<0.01 5 P<
0.001) , W = EAMEFHEME, FREITTHEE 3 FIH A & Fh 5 B3 &2 LR
[ & & 217 0 B,
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Table 2 Quantily (Ppg/g soil) and percentage (%) of phosphorus fixation in defferent soils.

g ] B HAERL HHEE L MR L L ] BEREE LR L 11 o5 Ll A B A - WL 5 4
(d) (Pug/gF+E) | Frozen rockg Frozen skeleton Carbonate alpine Carbonate alpine Alpine scrubby Alpine peat
Incubation  [Qt, of P added | soil soil meadow soil | meadow soil 11 | meadow soil soil
3 d & ! — i
time (days) | ( ug/g. soil) 1 Q. % Q. % Q. % Q. o 1 Q. % Q. o
5 2,96 | 59.2 | 3.13 | 62.5 2.47 49.4 2,76 55.2 | 3.35 67.0 3.56 .2
’ 10 | 604 | 604 | 5.7t | 5701 4.68 46.8 5.83 58.3 ]' 5.88 58.9 5.46 54.6
20 | 1218 | 60.1 | 11.29 | 56.4 9.08 45.4 11.31 56.5 ' = 11.20 56.0 11.88 59.4
40 | 22,33 | 55.8 | 22.33/| 55.8 17.70 4.3 21.86 54,7 | 22.28 55.7 22.30 55.2
5 3.07 | 61.5 | 3.41 68.2 3.28 65.6 3.41 68.2 3.63 72.6 3.68 73.6
. 10 6.83 68.3 6.14 | 61.4 4.94 49.4 5.91 59.1 6.63 66.3 5.94 59.4
; 20 1230 | 61.5 | 12.11 | 60.5 11.72 58.6 10.91 54.6 12.69 63.4 12,09 61.7
40 23.46 | 58.6 | 23.45 | 58.6 20.91 52.3 22.99 57.5 23.91 59.8 23.45 58.6
5 3.27 65.4 3.53 70.5 3.57 71.4 3.49 ' 69.8 3.91 78.2 3.76 75.2
) 10 T.05 | 70.5. | 6.44 | 64.4 5.39 53.9 6.21 62.1 7.59 75.9 6.11 61.1
p 20 1257 | 62.9 | 12.50 | 62.5 | 12.08 60.4 | 11.56 57.8 |  13.30 66.5 | 12,28 61.4
40 24.05 | 60.1 | 24.05 | 60.1 21.88 54,7 24.38 61.0 24.55 61.4 23.55 58.9
5 | 3.56 | 71.2 | 3.80 | 6.0 3.97 79.4 3.70 4.0 4.13 82.6 4.53 90.6
: 10 |aTal2- | 7.2 | 6.0 | 61.0 5.54 55.4 6.88 68.8 8.11 81.1 6.24 62.4
20 [ 1284 | '64.2 | 12,75 | 63.7 12.31 61.5 12.35 61.7 13.67 €8.4 12.42 62.1
40 24.42 | 61.0 | 25.21 | 63.2 20.61 56.5 25.15 62.9 25.56 66.4 23.82 59.6
5 4.03 | 80.6 | 3.98 | 19.5 4.26 85.2 4.19 83.8 4.56 91.3 4.61 92,2
# 10 7.86 | fvdle | | 7.2 Slmaat 6.13 61.3 7.51 75.1 8.50 85.0 6.84 68.4
: 20 14.15 | 70.8 | 13.42 | e€7.1 13.92 69.6 13.55 67.8 14.33 70.2 13.20 66.0
40 26.59 | 66.5 | 26.59° | 66.5 23.40 58.5 27.25 68.1 27.09 67.7 25.68 64.2
5 429 | 85.8 | 4.2 84.2 4.48 89.6 4,42 88.4 4.72 94.5 4.80 96.0
50 10 7.71 7.1 8.50 | 85.0 7.71 7.1 8.36 83.6 |  9.21 92.7 7.69 6.9
20 14.70 | 73.5 | 13.99 | 70.0 14.32 1.6 14.73 73.7 15.00 75.0 14.39 72.0
40 29.45 | 3.6 | 21.87 | 69.7 25.05 62.6 28.47 1.2 28.62 1.6 27.60 €8.9
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Table 3 Regression equations of phosphorus added quantity and phosphorus
fixation quantity in different soils,

|

IMERLR INEETR nEE30R
R P added one dey P added seven days P added thirty days
Soil type EE5E | HERE EPEpF e LiEEE 8 [EIEpg TEERE
Regression " Regression 3 Regression ¢
equation ‘equation equation

HLARRL y=0.5416 0.999*** | y=0.9288 0.999*** | y=0.5305 0.999%**
Frozen rocky soil i +0.5512x +0.5896x +0.7203= :
HEEL ‘ y=0.2926 0.999*** | 4y==0,5975 0.999*** a y=1.1846 0.999***
Frozen skeleton soil +0.5505x +0.6151 +0.€643x
BREELEGL I
Carbonate alpine v=0.3293 0.999*** | y=0.8638 0.099*** | y=1.9038 0.999***
meadow soil | +0.4348x +0.5463% +0.7203x
BELFLUEGL 1
Carbonate alpine y=0.2729 0.999*** | y=0.5714 0.999*** | y=0.8613 DR
meadow soil 11 +0.5423x +0.6105% +0.7168x
EEAER L
Alpine serubby y=0.6562 0.999*** | y=1.1514 0.999*** | y=1.8589 0.999***
meadow soil +0.5436x' +0.6018x | +0.6691x
SRRt y=0.5756 | 0.999*** | y=1.1898 | 0.999*** | y=1.3404 0.999**
Alpine peat soil +0.5453x | +0.5633% +0.6542%

& P<0.01, *** P<D0pi:

FTREE 1 REELEME 0.018, ME 0 KX5E 7 KMZE 0.0909; kR = ILER
+ UInA®EE, &EEGEZE 2Kk 50,4348, 0.5463, 0.5860, #7 5 &b HIE @ik
Rz 0.1115%10.0397; 1117 A% 4+ 240.5436,0.6018,0.6691F10.0565,0.0673,
MBERIAn, AE A 8 R R B R e s E e AR,

BAER (B LEssE ek RNEN, FTRALELR, BIGFEMA B E P E
£, mEEENES, KA L RETEREE. mUfER £15F 1 RANEEH 40,5453,
7T RNEHE SR 0.0805, 30 Kl 0.0218,

HHEEL, RBEEEUEG L I AEUER LS, KERESRRIA & (¢) 5HELE
EER (V) WERWE 2R, RNEEE S EZHHENARHE M EER, =
ZERERBRELR, EMABLEROEET, EEE 2 FMEEMAZHE/DSE NG X
TSRS MMABEREE (>10—20pg/gt) B, &Mk, HEEE S2REERDIE
EWER/D, ARXMLEBEER2RREFAHAR, BELEHZMEMN, Se&&5%L
HEE s RMEL, KB HAFE, —ERAHEEF L RE LR EMABE 1 XN,
HEEESE (V) SR (r) ZRBNERD F=0e’""; B—AhMBRLE HLE
A Rk 7 R, 30 REGELERE, AEXBRHT=0c®" . HEEMABRERRK
(<10—15pghk/gt) B, HMRBEERL; MEHES—40pg/gtHREXE, BEE
B R LR B —B

WE 2 Bl &M, BmARES LREREEGER BecasrEMnR s, A
HWKiEEM T ERBUARMARER. DRSS LEG L EAEERK, Ml
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sl LRI B E TR, LESENEEEB -RRMPHFEE, EARRR
i, TCIEWE—2% b, AMALRFERE, —EREE, HEEegSnER, ELdhR
PR EMRAEEBHAARBEN TR, FTREBLFHRE, DIRHEZEE, ARHE
FHAER K (B2 .

Farh, AR (REAEH BERRIERTER, XE2LEbdeEmE
TEEERAGER, BOMERN, BEEEBEAEILE dpld 5% R LA BB
BRIEW, Y4B EMREREECTRRN, K EERER, Bldp/di=-KPQ),
FERBFSE P, =Poo¥ (2, Reh, & AHLLFIEE, FREEEDEEEE, AMLMRA
MEEEHES, TEAEEERNEE., ATHEMETRDY, KRS KhP. A

£4 BLIREEYEESHS

Table 4 Fit of phosphorus non-biological fixation of alpine soils.

kA it WEs BEk
Soil type Quapditelof Fit parameter (Pt=P, e **) Significance
phosphorus added
(ugP/kg soil) 5 E r
5 2.0125 -0.0375 -0.972%*
SRR 10 3.3841 -0.0158 -0.840*
Htozepjtochy 20 7.8870 ~0.0144 -0.960°*
ol 40 17.5117 -0.0173 -0.997***
GHEEL 5 1.6833 -0.0274 -0.947**
Frozen skeleton 10 4.,3295 -0.0347 -0.996***
soil 20 8.1580 -0.0113 -0.932**
40 16.9360 ~0.0123 -0.949**
H 5 1.9121 -0.0489 -0.919**
BRARNIFL I 10 5.4573 -0,0282 -0.092%%¢
Carhonate 'fxlpme 2 9.1780 ~0.0188 -0.86*
msadow,goil | 40 20.0286 -0.0109 -0.870*
BERLEmLEa S I 5 1.9337 -0.0475 -0.971**
Carbonate alpine 10 4.2880 =-0.0331 -0.989%*¢
mcadow SOil H 20 9.0519 _0.0189 "[_‘.979'.'
' 40 17.8526 -0.0141 -0.909*
o 5 1.4990 -0.0620 -0.965**
mlAT A ;
:dlpine sibby 10 3.5669 -0.0554 -0.964%*
S e 20 7.7006 -0.0163 -0.893*
40 16.7420 -0.0141 o
N 5 1.3306 00685 -6.917**
= G i
illtjjiii};eat 10 4.4291 -0.0685 ~0.995%**
sl 20 8.2419 ~0.0128 -0.990%%*
40 17.4538 -0.0116 -0.990%**

= P20.05. ¥ P<0.01, *** P<0.001.
r= 0B, HCREAE R P, bR ¢ ZERIA MR EE N R, AXLAF
Apr i E A e (P RAR (D HE A% LEHRESKFITER 4 HEXR
% r 16— 0.999— — 0.8400], B3k HE7E 0,05 —0.001 . & #hlk. £ R,
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0130, ¢ HRTRMIER, &8 b TE N RS, BIRAR () B4R BN, i
SR, A RBERE S R R B, HskBE e mEREB TR, Hk
FF, FHMABREASELBERE.

FEMAMEBEROEET, ARRMEEGH L ERR (FoH, EMBEEE @
e Suglh), AREGHAREYEERE L HEEEFL, SRR L >HELUENEG LS
BHESUES L I>DBREBELEFUEGLI>SHEARL>HHET L. SUREL2EEETE
B9 1.83 ff, JMBEERE (Bt 40ughd) B, kEBBEA, GAKRLE>HRELD S
WES L I>ENEAEGL>SHEEET E>mURRE>BBEELEa 4+ LEEE+:
Bk EABBREEUEGE TR 1,596, mik™Tm, £--8a5%ne Sme, FARki
TR EMERER MEABRERESHARBRSEN, BEEX LML ERR, B
EZRBTH/AD. F—LBEERERR, 5 & EIRF R, B 4 G -5 5 Rk /DFE
o MMEEEEE, BEdEkh, AR ), LaR a1 ek
M5ug HE 40pg I, H £ EHIERFFN, ELTEE T 0.0569) > WL N i +
(0.0480) >EEMREE LT @ 11 (0.0381) >HEMEBFILE M-I (0.0334) >EAK
+ (0.0203) >FHEHEEFLE (0.015D

ERBHEAREET, @ Rdhet ik 1>=e4>0, HP,>P,, EMEEH F
W, ARTEP, AFE, RLESEERORE, FA—18E, BEnskaEln, HP, ¥k,
BHERENT MARR, WA NSRRI AMEE, B -La AR

R5 IHRPITEERNEER (P.) SNRE (P) HER
Table 5 Relationship between admissible quantity of fixable phosphorus (Pc)
with quantity of phosphorus added (P). (n=4)

kA EYEpaE HERE BEE
Soil type Regression equation r Significance
HRBRL
Frozen rocky soil Pe=0.5121P—=0.4935 0.994 %3
HEEL [
Frozen skeleton soil Pe=0.46697—0.2856 | 0.996 s
BmEgashEgS 1
Carbonate alpine Pe=(,5385P—0.8187 0.998 ”

meadow soil I
mBREELEAL: 1O :
Carbonate alpine ; Pe=0,4988 P—0.6400 0.999 ot

meadow soil I1
ElEMNER S
Alpine scrubby Pe=0,4590P~0.6183 | 0.996 g
meadow soil

EihR R+
Alpine pcat soil Pe=(,4741P-0,2209 0.999 il

2P0t e Panon,

FERE Tk, X mek B4R E Tk L e R R EH,
TEP. EMBENXRATNTES. M08, LEEhTREZH®RE £,
ZHERERBEHIELREMR (P<0.01 5P <0.001) , fiH L& EIES BHA R T4, &
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WIRAIE M, Mgk B S 1 AR, P B &5, & WA S b B
(0,4590 fifi), WiRkERILAIF S 4152 (0,5383 MpD , X2+ MEABLE I K
%0 :

S FuRRFEVEENEF

REERAIEYEEEEEHT LR OERRM 2R EE. FHik, JEE
YR ESHEMBTBAR/NORR S BA R CRIEIES, 19855 05 % B %, 1986; Sen
Gupta, 1963; Byan', 1985), fEEgt:t#ibEEEM T 5 &, SERE: Ak
YR MEA LB E LR T A& MRS (Apxunos %, 1982), 7EASC FiBF 2Ty + H
Hi, ¥ pH, HHRA R, CaCO,%ANMBEPER I & B 5 mukpudk s mE e e (G
D, AEAEFRPc B E#EE L (RO RAREHMALRREBOEE. To%,
(R2) FHRITHXIHN, HERBREFEE (P>0,05), HEHE2EHHFRE B
AE (RBAIE%, 1985; Fox, 1978: Ilasosaposa fil P'uusbypr, 1981), ML AT 0L, 22005
W B R E R B R, R Lok, ATREE A K el Fo TRITAE, B L A\ 4 1 4h,
BRI E TR (R GHMRE BR CaCO% 2 fFE, Eit % &7 A
b=0.1038e"" 2% CREHL*C2CO3) ( , =0,934, P<0.01) #ik, WS UL EHREEES
FHRFMEEEH, BFBRMBEKY (1985 HRLE RS HML,. ELHERTREE
FRSZEERMER—ST%R.
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NONBIOLOGICAL FIXATION OF PHOSPHORUS IN ALPINE SOIL

Bao Xinkui, Cao Guangmin and Zhao Baolian
(Northwest Plateau Institute of Biology. The Chinese Academy of Sciences)

The nonbiological fixation of water-soluble phosphorus put into alpine soils
was studied. Results shows that all tested soils have ability to fix phosphorus by
non-biological action within the range of phosphorus added (5—40 ug P/g soil).
The relationship between the fixed amounts and quantity of the phosphorus added
is significantly positive linear correlation (P<C0.01), and the fixation percentages
reduce as the amounts of phosphorus decrease.The change of phosphorus immobi-
lized percent with quantity of manuring phosphorus can be expressed and simu-
lated with index regression formula, and the simulations are quite significant.
The fixation ratios of water-soluble phosphorus can be described by exponential
model Py =P.e*', and it can be seen that phosphorus fixation of alpine soil fol-
lows the principle of first order reaction. There are main factors affecting the
fixation of soil phosphorus such as pH. Organic matter content, carbonate con-
tent and the ratio of physical clay, but excepting these, there is probably a com-

mon function of many other factors on the fixation of soil phosphorus.

Key words,; Alpine soil; Nonbiological fixation; Fixing capacity; Fixing rate,
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