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AR ULEP A g (P, EERAKRKET (35°C, Mtk H70%) , 7
AU e, 6L A S 2 R . HR 0 R B RS, BEE AT F
Bo WLBEARBRBENLE, MERENRT. PV tESERESREMS Sk, EEE L
E R TSR, BERRIRN (@, =1.02) WIETF BE R ER, BRERNES (Q,,=
2.8, 2HEEEMBERES P VLB LTSRN LETH-T R BEER. 4k
BB T RE KM, Po W LBRER K, HAKE FRESEWEEEA, BlLlhg
BLER 5 LR & 2 B R RE TR 7 UL 20 i s 1 B B e s 0 (R M IR 3. P b B 5
AR LA S R SRR A NIRRT Po 9L B 3 A SR e A,
51 gmml s B R R EE Mg EER.

KEE: b EHLEE HRLIEH.

BEEMBEHERLER, CEEPRSULNHBEHEE, MEERMELHH
B%, mLEAIEE (Po) MEHMEBRAW, RWMEFRX, P, FEDEHRTAS
BHEEM. @l 2E BEE, MARRS BRI (ERRmRRE, 1980 %k
FHAE, 1980; 1982), AMRMIMEME R ERRAFZ—, RATWBBHBIE, SEALEEK
M AR WA, AL R, HSGAEIKT, WEmfE MM, S, Lk
BRI P FE, HEBEEM 33—75%, P, 0k H M HEGIE, A M
B, EHKERME, Ak, BOTEIAEHDEERESLUEeL, mUENE R
rslU R LT E N IR TR, RITH Po BB LB BURAE.

MBEF &

AT LSRR D ERER e X #T, LEERHREMELESESY, -8%
A E A b oA kR E LR, SUENS L TREEELERY., 2B
Hesr By, mmEELE®LE: 0—10, 10—20, 20—30cm, &ILHAE LR 0—10em, =ILJES

* BFRBATEESHNTE.
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+ 0—10em, %ERRBEARE1H, GHEFERES—10 44, SARLERHD 10x10x 10em®, 4
PR, ZBRABRERSBHER, FITE tnm B4 A, FXLEARBRGELRETIT &1,

it R EMA S RN bR, FEZREERRREFOTES, S m3RLE G4
Hedh, 2RER AARRENWE 2R,

LB, BAART I 2005 BT 1000ml 3 BAS R, BT, HEBAENTLEER
FEE, #Y, HE. BETEHERSFERSERPEE, FE 7. 15, 30,50 K, SRHEMELT 20g
TLOERLERTRE, MEARDEHASEREE, F8 70X, BUlSEERMIEL ERT
PRAE, . FEMREFEZE, HREHRE. TAERNEEKEN L ARENOERLRRE R
RBEMRS, SkEEHHEE, HSREREERERFEROMLE, EEREEERILN.

+ AL AEAEN R, PARAEENE pH, RADMEENE CaCos, £2MHREHERIL &
BillE, H¥EBEA 0.5mol/L NaHCO, (pH=8.5) &it, LIS LAENE (Olsen-P), P, A 1)
B2k 2

£1 FTREELRAOEMLER

Table 1 Physical and chemical properties of soil in different soil types.

) TILBE | 2y
ep Sres g T ot.p o o/ 101 o
Soil type (cm) [ CZ}?}:‘S‘W (H:0)| (%) | (%) | (%) (pgm) (mg/kg) (;6) Olgf -
BEREELFEDL 0—10 TL.70 8.3 | 4.65 | 4.09 (0.088 b.l 540 61 76
Carbonate alpine| 10—20 54.54 §.2 | 5.63 | 3.60 0.083 3.3 530 64 68
meadow soil | 20—30 47.64 8.4 | 7.38 | 2.82 [0.084 2.6 490 58 58
ELEAERL
Alpine scrubby | 0—10 78.57 7.41.80 | 8.29 [0.089 | 8.8 670 75 124
meadow soil
HhiE R+
Alpine peat soil | 0—10 112.50 6.8 | 3.15 |16.03 (0.067 5.0 219 33 732
F2 KREEKE
Table 2 Mixed level of hydrothermal condition,
iaxm | owE | B ECOME E N B & R R
Soil ' Depth(em) | Mixed level temperature and moisture
oil type ! epth(cm) | i 2 3 4 5 6
BRARLEEE | 0—10 | 3530 | 355 | 3570 | 359 | 257 | 57
Carbonate alpine 10—20 | 35,30 35,50 35,70 35,90 25,70 5,70
meadow soil | 20—30 | 35,30 35,50 | 3570 | 35,90 | 25,70 | 570
e Ll A : ‘
Alpine scrubby | 0—10 | 35,70
meadow soil ‘ |
B Bk | |
Alpine peat soil [ 0—10 35,70

*EI1AEERLEEE (°C), Numbers in left column is soil temperature (°C).
B2 FEATERTEARE (L8EKE - 100%/HiE%E/KE), Numbers in right column is relative

moisture,
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BEMER,

Pidige iy 3 Ml L3, 0—loem MR RSB ER S ChEEn%, 1982), LM
MERBRLET0% £, FkorKEAESRIEEE T T 4EWi%3) (Kononosa, 1966) ,
T3P, LB EIREE Y 35°C (Dalal, 1977; Komouosa, 1966), Ak, L1 0—10cm
T ERFER A, WUITERMABLET R EET L ERBT L @D,

ME 1B, £ P, P LEEREHEG T, 3R LTSNS RN ER RN,
BieaHAL, HA—E0ENME, E5FRK70KAN, W REA R, 54 As0—
85K, HI 15 RAALLP, WETILIEMNE, HHE NP AR 15 REA,
HIL P, REEEH, FAMaTRL. B LB TEREE. hTH 2 MEknH
H, KA ELSHEDSRRORKE AR, EEEMEARET, My mi
HOBE SR £ 16—20 R, FEERZRH Al Ry (b g Wifksl 18 s, Tate (1984)
MP*PRRIC RO B 4F 26 R BE R E R BRI RO 2518 5 AL,

FRwmEEME (FD U, FRBRGLHE, P, kB, BpBREs
A, M, WILEMNE @&t RES, RRESUEGLED, & LkRE - RIE,
BTFEFAE—2 UWARHERSLEBEMP, 4RAE%, A EEELS 515
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T
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Argh( mg/ket)
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Wil i fa) 1+ Alpine scrubby meadow soil

BeEe ik &4 . Carbonate alpine meadow soil

wilie sk Alpine peat soil ‘

1 1 1 1 1 L "

10 20 30 40 50 60 0
. HiFufil (d) Incubation time (days)

o
'\-Q

1 ) ] 1] 1

1 3@ A AL
Fig. 1 Variation of available P in soil during the incubation.
(0—10cm depth, at 35°,relative moisture T0%)

i (e 21 .78 15 2 i, X EHMEMARTRRHER, LRNZHSAYHE, L
LEEFN, 0EIE P, BB SN~ BT fh, Koo T asa
L R T S8y TR, RMBRANERER K, BOVEWE S o RIS TiEa
P BURF L b, MAGMEEN, XS & M aYES T LimifEBb B2 i A k.
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X5 MR TG CaCl, £HuiRish P, S RABMINASER—% (Dalal, 1977, R
LR, WA HmEE, J5 TR AR bR m R e REE, $5
TP S, REEAGLALERE. XSHRBEEHER, ELEB-H5455H
0.5mol/L NaHCO, &g, ZRiERE 2 FEIhAAmmEERE 1 RBRK. £8
REAWET, 1A SRINTRE, LRI EMMBHEE, LT HEREREHE, oH
P, #LEM. HElE EFEE, HANEHEREL, AESEthEZakis
H R IR AL i il — BT

BAAFET, BB E AR RER P - EEERE R, hTETRENKS
KU B HAE, MABLBERRA -2, HEMR. —B&iNA, TEERENEE
Fib, REMEBSREFENFadERES RO LEAG, MR P L.
B BRWA, FORMFEREMER, BREASE, P RESK "ALE
& A S B B o A Ak,

SRR SR AL 0—10em SRAFRGELNHARER A9, 10—20cm
AEIEIR A (A s 20—80cm AHRAMBBERHIILE (AB), EFEEAREGH
BRE (O, ¥ CRULLB#ITESR, P dREEASR, ERLEENHBRE,

s mg/kgl)

Available P{ mg/kg: soil)

0—10cm(As)

L ——— 10—20cm (A;)

_____ 20—30cm (A B)

L 1 1 1 1 1 L

1 1
10 20 30 40 50 60 70
B3 atiE (d) Incubation time (days)

H2 FSpMArHLERHEBETE

Fig.2 Variation of available P in differcut genetic horizons

during the incubation(at 35°C,70% of relative moisture).
miE 2 PR, AHEBEARSSBESE R EKERLSRIBELES, L5
P, ALBEABIGNI 2 AR, LR R IMTEREE, P, SR
FESIH, As>A>AB, ERBENET, &LBRAREE -, KEE) LEE RN
SRR P PERA K. TEEH RS T, L0 % B & AGE SR DR 2, W
BEEM, Hik, TELER P, 0 b2 ReRE L, XEHE - EH®EESH, B
FEARLBEPAIRS B EHS%E, MEILRS &L X 2EEmEn. 7L

BRI AR A, Steverson (1982) msE g R 51 —%,

TR LA S BB m S RIRE 2 2 hE R A P, 0Ll S5
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R, MAHESLE P, WA R REI L E SR (53, £35°C, HiHkES
T0% A& BT, 0—10ocmE BURIIEN S AL 45 L& &k, BREESLE ALk,
BUWRR L EA. FREY, P, & bBFAAR, HEBRES 1 HABATE 2 AN,
DARS WA B ) e A, BRAD BE B, 2 A M (14.86mg/kg-F ) HE 1
# (26.60mg/kg+F+) M56%; SR RLRZ, B2 AMBEKE Q.40 HE 1A
M (10.92) 1 22%; WRkMRLEmLEAEBRER, B2 ANERKE (2.38) UHE

1AM (15.03) 1916%,

£3 THAENSRSSTLE

Table 3 _Quantity of nei-mineralization of organic phosphorus in different soil types®,

E T iJ R 1A Ist period [ 22 HE8 20d period
|
T' Depth | = A ﬁm@%ﬂ’]?@lﬂhﬂ’.$ LR BNBRERR (L
} Quantity of net Rate of net ‘ Quantity of net Rate of net
Soil type | (cm) . mineralization P, | mineralization P, ' mineralization Py | mineralization P
i ! (mg/kg.soil) (%) | (mg/kg.soil) %)
TR, 35 C°,70%, Hydrothermal condition; 35°C, 70% of maximum of moisture capacity
mEEELEGL 0—10 15.3 2.78 2.38 0.45
Carbonate alpine | 10—20 11.8 .2 _ 0.81 0.16
meadow soil 20—30 5.6 1:13 1,30 0.27
Eﬂjiﬁ&.ﬁﬁﬁz
Alpine scrubby 0—10 26.60 3.97 14.86 2.31
soil
iR Rt
Alpine peat soil 0—10 10.92 4.96 2.4 1.1%
IKIE 35°C, 9%, Hydrothermal condition: 35°C, 90% of maximum of moisture capacity
BELELERL: 0—=10 11.9 2.21 10.04 1.90
Carbonate alpine | 10—20 10.3 1.94 5.59 1.85
meadow soil 20—30 2.26 0.46 2.26 0.46
TR, 35°C; 30%, Hydrothermal condmon: 35°C, 30% of maximum of moisture capacity
BEHSLERL: 0—10 | 8.36 1.55 14.80 2.65
Carbonate  alpine | 10—20 6.09 1.15 9.85 1.88
meadow soil 20—30 2.91 0.59 3.45 0. 1L
TR 35°C, T70%. Hydrothermal condition: 35°C, 70% of maximum of moisture capacity
BEESLEE: | 0—10 5.35 1.00 1.80 0.34
Carbonate alpine | 10—20 2.76 0.52 5807 =0.11
meadow soil 20—30 1.35 0.28 =0.38 -0.08

' FNEENTHE, Average value of two repeats,

EEE P EBHEET, A—bEARAREER, HHIGETILER. BE R
RERBMEBAERE, B ASAS>AB, HPLmRERENAG AB>ASAL

ARG E P, BB LA ki, E e RIFRIC, EARrMmAER P, 97ty
RWARE . M EREET, SR 0%, S LREE 1 AYER, AR LR
VLB RHRBABETH 76%; (HAEE 2 AN, HiicBRHNHEE21.89, HEEFHE
T (4.49) {5 4.9 . EREFE, WEKREZ0%I, % 1RGN P, &I te i
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NABELEHGLY%; BE2ANLVLAERREEELAETH K. EEEEES
BT, BEMER25°CH, F1EMP, &V LEEAREKRBEETH29%, HAE
B2 AMESHBRER KEHAEEEEM, k5 Dalal (1977) BHREER—Z,

R LSEUE gL, P, B LA EAERANER, Balligikt 4.96%)
KFEEat (2.78—3.97%) . i e 3% LAY oL BB MK Rl = )k &
3), WHELE e, WL ALRSBERER L,

AREAAEMET, P, 0 2E0E K A 208 BE O 58 i & 25 k20,
A\B, P, {Hp{LEMELNE AL

Mm% 3w, SmlEmt P, okE (X) 5% RikE V) A2 BAASEH
%, ZEMBIENG A,

Y =6.0079X - 0.6192(n =26, r=0.988, P<C0.001) (1)

B (1) W, BEOEYEREEMRP, i bRGEE MM, HHERHNE
WAL AR RER AR EER Kb P, EsERML, BakETR -4
MESAILY. TARLE P LRGSR LEREZRAFAERRER, WHESE
R R P, RASHIEEARNAEILY.

(Z) RARGESHENRET

P, (9 f08 R Aty oo MR & WA LA RO S5 2R, VG - 0 0 8 O i e g 7 M 1y
ZHF. mREHUES LA LERMGRRESERERDEL (E3), :

KA E A A

4 AP, b m &S R g
i (35°C) LLIF, P, BeW{biik
E% i B RE IR I B ) F e i B
;EBEM ST - SCREEFWLE, POASRE
Eeg e b e ’_i i (GR3), WHALSMP, Rt
ié W0F  ———-20—30cm ¥: EE s by —Bsy,
2% 4 T EBEMRT 5°C, BF#
ifﬁ 6 HikoRT 15 K, HiREH 15°C

i, P, &9 {LE (4.1) % 5°C

5 10 i % 25 Skt
iE Temperature 5C)
B3 AEEERRRELEDLE L EANBST LR

B EFERL & (4.086) 1y 1.02
f, E1Q,=1.02, WE /N F
LERMHERBEE R @

Fig. 3 Quantity net-mineralization of organic phosphorus in
each layer of carbonate alpine meadow soil at
different temperatures,

=), WA R S 20—
25°C, W1 7EH% N el B v
M, P BRI BERRb. H 35°C 15 25°C By P, BRMCRLELER, MIABAIMZE % Q.
=2.80), VABIZEHRIE P, 9L BOEREERY, R BBk, X5 Dalal (1977) 1Y
SR, B, TE25°CLLE, BGEEM LTk, P, %5 b BEE8 0, i 5 30°C U
THA R RAEY W, THABNEEEAR (Dalal, 1977, THES Bl L4 EE
16, 57 P, i9-E B3R 60K B8 R 2%,

BB, R P, DG R B (BB AL, fUBE P, B LI B G
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B ol R At (Qu>2.81), MMBEEMAENIEH0AE SERE, P llixg
BRGNS (Qu<1.02), WP, &Ik B HAE% K. FREP L Img BHEHTE
WHBRKMES . Bk, (URERZERERUETHEDERRA P 9 LBk R
fEo (B RE ik X LXMW A M IRE R Po HEBEEDIET £ EHIX,

i 3 PR, ARRAR Po &L BBE IR R BB RL, &R
2 P B iR (P) GiREE (X) Wi Bl AT AT,

0—10cmP =4.086e 250" X (n=6, #=0.996 P<0.01) (2)
10=20cmP = 3,348¢ 41 ) X, (=5, r=0.901 P<<0.05) (3)
20—30cmP = 2,036e 510 X, (n=4, r=0.989 P<0.05) (4)

TEKER by FTRRE Ll R0 LA FRE S 0 R, 7 120 o ) T o 0 57 B
R, DUAT R &k Sk il L8 RGBS RGBT it R, 5%
B 16 RN, hHRM KRS P, S0 b R R AT RWRANE 4, LRASEE

| ~B
= £ 3.0r
Pay.r AL Fa
o2 (v
e L 2.5
2 = o
= 6 ¥ o |
B &
E § T E
o }g
s L
e o =5
&E‘g I
%6
4
Bl )
= 4l AB
&y : ‘
& !
1 I

| 1 1 ) il 1 I
30 50 70 90 30 50 70 90
THAEEAKE (%) i

Relative moisture (%) of soil

E4 3%F 15 RE LA KERSTLE (A) fMfhEsR (B) /2R
Fig. 4 Influence of relative moisture of soil layers on P, net-mine-ralization qt, (A) of
rate of P, mineralization (B) within 15 days of incubation,

BB REA P, WL E R Ry b B A A HUBER. BEETRELUE @ £ P,
SR RIRHEL EE D 60—80% . 0% L EMBEE LS, Ash64.75%, A, A T75.49%,
ALB 3 59.14%, EAIRIERLIE & F, AR LB P, 5 (LA B B4y R e 2 AT, M
LB FERWRDY, e KERHD LA AR RiEERESRE F—EEP,
G R R L E SRR AR, KRR EEEREMN, PR RETLRPEE
BER T e TR AES K R OE R R, IR Ak B R s iR IR, BNEMIRE A&
BEWWREI, &2 P, L REE (P) 51MEAR OO MmRFRSMEITH
75 Bk
0—10cmP = - 0.005866X%+0,7592X - 9.0292 (5)
10—20cmP = —0.002538X%+0.3832X — 3.3783 (6)

20—30cmP = —0.002161X%+0.2556X —3.0253 (7)
‘R (5). (6). (7) [LMLAB R 4B 0.996, 0.981 f 0.911, L 1,
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G Bl SRR, AR Ry A, DA kR (30—90%) shEnili ik Po g (b
TR,
& LEP, &0 bibx (P) S5HEEAE (X) BXRWLHNHTILBAM
ik
0—10cmP% = (- 1.0938% 1072) X2+ 0.1414X - 1.6871 (8)
10—20cmP % = (- 4.8125x 107*) X%+ 0.00725X — 0.6394 (9)
20—30cmP % = (- 5.2500x 107™) X*+0.0629X - 0.8865 (10)
RO, fERMKASHE GHXME KR 70%, 35°C) T, AkHR il EE
M OM& R R P R R R (RO, ERGEIEENET, FRAEREMP,
FOAL IR R U, 2K 5y R RS, AR P B B A K, HCPR IR
LR B A 2, A [ DD 3% O 5 5 T AR e P R A ke PR R R, MM e — PR
o g gk B A IR, HW BB IR AR, & L BRI R B R & 5, B R e Bk
T P {3 B 0L A A e, T 2 e R B 1 B E A SR v L ARG & Ak B AR )
16 50—90%, fEEHHbiEH0—5°C, HIE7EMRE &M AL, 3 A FiE hRb&Eid
1—15°C, SHitUesh BLbBE, WTLAE HR B &R P, 0 L3R E M/ R Tk o 9 1R A,

#4 TRAARETENRT EHEMNEE

Table 4 Relative intensity of net-mineralization of organic phosphorus in defferent
hydrothermal conditions,

- e AR AR E (%) +_ B =
Temperatur)et Relative Soil. deptilom)
(°C) moisture -
. %) As (0—10) A (10—20) A1B(20—30
35 90 0.79 0.87 0.43
35 50 0.97 0.74 0.67
35 30 0.56 0.52 0.52
35 70 1.00 1.00 1.00
25 70 0.36 0.23 0.43
5 70 0.27 0.37 0,38

(S +HEUFNDHERESTLER

THESHAEISR RS RAER, BELSAFE-PRAMEERBRAEE, £E
et eswaES T, DNESsERS, HROVEEMERT W (Dalal, 1977),
TMENRP®RS P, 2k (C/P,) MH M, BERM. 25 C/P, /AT 200, FHiHIL
BEEGTLER; WRT 300, MIEZAAEEMEM: &TF 200—300, FHLEWHHEER
Wik B Em, hAZE% {LIEfl (Steverson, 1982; Dalal, 1977), AiR%:
Fi L AERY C/P, J5H 4 58—732 G L, Hop, @Elidd 818 (58—124), g
Wl (732, HAREWH, LA P, &b EH, LKk ES C/P, U]
EHEXR (B 1EE2), Rk, LEEIBS P, MmZztk, Arewil& 4%
TEA DURE (LRt B0 e B b 2 e B i o R 38, X RPN B2 15 L 3 v Rl 1 7 20 M 1 1 I
C/P, 5HHLIE C/P, FHEARRF XK.
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() LRERSHIEETLER

REP L EAESEEME EIP, Bt SHEMRESENXENES FixR.
Rl R R AR 16 Kbk, REAAREE (V) 5 HEEBREEE X ERIDFE
BgfAE2E (r= —0.999, =7, P<0.001), 7

FHHRFHD Y = 33,2361 - 3.8135X, IXFP4A :

YRR TBMY, Py T, ELIENERE

WE LS, 5GP CaCO, My MEL oz [

I, S4FARM0.5mol/LNaHCO,  ¥§ x|

VR B (LA BT . H3EHCaCO,  FEF |,

%, BikiinisaRsRBnNEE =52

i REENRRLAS, AHRARWE S-F |

s, SREERELE L Pag 2= i

B WOBLIAREL KL ICaCO M 25 0F s

B A FRBILRSR L, ARBORTER S [ AlPne peas sols

Flga L, BHABuksEEENEE al tiog 20 goisjzoqy Shie

Bk CaCO, Sb, i i B 5 e My SR AL gy Sty

S e R S Bt P, BB R+ -

Bl S B 0 L 5, A AR TR e et %o Justs
DA A A R Y T SRR R Fig. 5 Effect of CaCOs; on increment

M, hRREELBEERE, MR of net-mineralization P, within

15 days of incubation,

ERHER, PR (V) 5EIRRBIFHE

S (X)) HERKY =3.0578X - 1.0066 (r=0.945, »n=9, P<0.001), iiiMA
EBEETIRENHT, P ibdR 5 Ll AkEsERENTHL, LEFEA® S &
B, BUCHIENE P BEE R, BiEN P, SENBE G LR, B
wRER& A EM, AL EEm LD, TS ARTES Dk, EEPi
EAP, BB ENE, RN, XS R L, T oHRRT iR EREY
HE RS H TR, AT R LA m IR E i, RE P o E R R

g F X W
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NET MINERALIZATION OF ORGANIC PHOSPHORUS IN ALPINE SOIL

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

This paper reports net-mineralization (NM) of organic phosphorus at Haibei
Research Station of Alpine Meadow- Ecosystem, and the results show that under
the suitable hydrothermal conditions (35°C, 70% of maximum moisture capacity)
variation curve of NM quantity of p, looks like “¥M” shape by two cycles, and
each cycle lasted thirty to thirty five days. For all tested soil, the order of NM
is alpine scrubby meadow soil> carbonate alpine meadow soil>> alpine peat soil.
For carbonate alpine meadow soil. As> A;> A; B, The temperature range of
marked decomposition of soil p, is above 25°C, and the speed of NM will cut
down when the temperature drops,the lower temperature (<(5°C) could take place
in the net phosphorus fixation process. Near the physiological zero, temperature
coefficient of P mineralization is Q,,°31.02, but near the suitable temperature,
it is Q,0==2.81 with suitable water content for every carbonate alpine meadow
soil, the relationships between NM quantity (P mg/kg. soil) of p, and cultural

temperature (x°C) are.
As ( 0—10cm) P =4.0806e (2°50%107%) x5

A, (10—20cm) P=3.3480e 2 70x10 ") x4

A;B  (20—30cm) P=2.0360e (®'34*10" D x¢
With the suitable temperature (35°C), the relationships between NM quantity
(P mg/kg * soil)and the percentage of maximum moisture capacity (X%) are as
follows; ‘ ;
As ( 0—10cm) P=-0.0059X*+0.7592X - 9.0292
A (10—20 cm) P=-0.0025X%+0.3832X — 3.3783
A B (20—30cm) P=-0.0022X%+0.2256X —3.0253
For rich contained organic seil, the average ratios of C/P can not be used
as indexes of the causing P, net fixation or net mineralization.
At the beginning of fifteenth day, NM quantity of P, has significantly posi-
tive linear correlation with available phospho‘rus content of soil, but it has signi-

ficantly negative linear correlation with carbonate percent of soil.

Key words, Alpine soil; Organic phosphorus; Net mineralization,
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