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Characteristics of soil fertility in alpine steppes at different degradation grades

CAI Xiao-Bu,ZHANG Yong-Qing,SHAO Wei
Department of Resources and Environment , Tibet Agricultural and Animal Husbandry College , Linzhi 860000, China
Acta Ecologica Sinica 2008 ,28(3) :1034 ~ 1044.

Abstract; Characteristics of soil fertility variation and their relationships were studied in Stipa purpurea steppes, the most
representative alpine steppes in northern Tibet. Based on the same parent material( lake sediments) and soil texture ( sandy
soil ) during the rapid growing period of steppe plants, we selected four sampling areas located at the altitude of 4550 —4740
m with a distance of 40 —50 km away from each other. In each sampling area, according to the classification standard of
steppe degradation, we investigated four kinds of steppes ( no degradation, slightly degraded, moderately degraded and
seriously degraded) with an area of one hectare each. All the sampling sites(3 sites per area) were chosen randomly in our
study. Soil samples in 0 —10 and 11 —20 cm layers were collected by a soil auger (4 cm inside diameter) in steppes with
different degradation grades in each sampling area. Sol samples used for measuring indexes concerned with soil
microorganisms were from 2 —10 and 11 — 20 cm layers. At each sampling site, ten soil cores were mixed thoroughly to
form one composite sample for chemical and biological analyses related to soil fertility.

The results were listed as follows: (1) Under the ecological conditions of the Northern Tibet Plateau, steppes
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degradation had consistent effects on soil physical, chemical and biological fertilities. These soil physical, chemical and
biological fertilities were associated with each other and set the direction of soil fertility evolvement in the alpine steppes.
(2) The degradation of soil fertility in alpine steppes was mainly depended on the changes of soil biological properties while
it was also regulated by the variations of soil physical factors, such as soil structure, soil bulk density and soil moisture. In
general , soil biological , physical and chemical fertilities in the slightly degraded steppe showed increasing trends at various
levels because of the decline in soil moisture content and soil frozen status induced by slight soil desertification. (3) With
increased steppe degradation grades, soil bulk density at both 0 —10 and 11 — 20 c¢m layers showed a decreasing trend ( the
difference between slightly degraded steppe and normal steppe was not significant) , while soil porosity and moisture content
increased or decreased significantly although steppe degradation influenced soil moisture content more than soil porosity. In
alpine steppe soils, water stable aggregates ( >0.25 mm) content positively and significantly correlated with soil moisture
content, indicating that organic matter played an important role in the improvement of soil structure and the increase in soil
moisture content. (4 )Soil organic matter content as well as total N, P and K contents were increased in slightly degraded
steppe but decreased in moderately and seriously degraded steppes compared with no degradation steppe. Soil available N,
P and K showed a decreasing trend with steppe degradation. The proportions of soil humus C to soil organic C, HA-C to soil
humus C and the ratio of HA/FA improved with the increase in steppe degradation grades. (5) The quantities of soil
microorganisms (e. g. bacteria, fungi and actinomycetes ) and soil microbial biomass ( B, and By ) , and the activities of soil
enzymes ( cellulase, urease and alkaline phosphatase)in 2 —10 cm layer of different degraded steppe soils showed the same
trends with soil organic matter content, in general. There was a positive relationship between the ratios of B./By and T./T)
(r=0.9370* ,p<0.01), and the ratos of B./By and T./Ty increased largely in the slightly and moderately degraded
steppes and decreased only in seriously degraded steppe. (6) There were significantly (p <0. 05 or 0. 01 ) positive
relationships between soil microbial biomass, the activities of three mentioned soil enzymes and soil organic matter, total N,
available N, available K contents in alpine steppe soils. In contrast, we found negative relationships between soil microbial

biomass or the activities of soil enzymes and soil available P content.

Key Words: degraded alpine grassland ;grassland degradation;soil fertility ;the North part of Tibet Plateau
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FR AR K3, b v S R SR B BB O T B, R R TR R R AR SR R T A UM E YR R 4
W, AR EE IR IR IR YIX REE Z I R AR, R E N YOR, B
PR RN T SR AL WD BRI SRR, B BN 7 8 DB 2 B AL o P2 B IR
1.2 RETHE

F N 31°27'793" ~ 32°02'249" \E 91°41'376" ~ 92°48'831"{LEN , LI B EE R B HE M BRI %
FE4TF (Stipa purpurea ) FJR ( +HREOYRINE R 1) HPITEXIE, THRZE>BILE 4 e Bl 4 8 R (3
RYy) TR (BFR L) — B XA 1 4~ (A XIS 40 ~ 50 km, 73 K 4 550 ~4 740 m) ; #E
BALRR B BOARERI AT (R |, NSRRI ES) , T 4 AN RIRF 34514k 4 A (QE ¥ 3 MR
JE o B R AR ) B RAE R (B R R ERUR /N T 1 hm®) 5 35 R0 0 R 42 L 308RE I, BIAE B4 K 38R
Y IE F R AR R PR R AL R R A X P 2523 B BRI € BURE L 3 A4, 20 0 DA Bk o Pl 7
423 m FTEEI, AR 4 cm 19 45314 0 ~ 10,11 ~20 cm + /2 ( HERMA M XIERNERE R B 2 cm
TEERE) FREYLE 10 8514, LI 10 85 A 1 NRA 2 (B RAER IEF Ei AR R R T
RBAETHER NI,

F1 FRARLEERRERM FENBRIMBEYRIBERR
Table 1 Aboveground biomass,surface cover and soil conditions in different degraded alpine grasslands
0~10 em

EHRAE® TR R ® 0~10 cm
H
State of steppe Plant cover degree i)%:?b‘—l:%q)%i +ERR® P
gm
s HBE >95%
ER YL KER EREE b EH
Normal plant growth, plant cover degree 1988.4 . 8.73
Normal steppe No desertification
> 95%
R 20% ~35% , B B/
BAER LA THe20% ~35% BN B BEW
. Decline in plant growth by 20% ~35% , 2493.1 i i i 8.33
Light degraded steppe . } Light desertification
obvious reduction of cover plants
R 35% ~60% ,H s
R THesS% ~60% MBMP TR o
Decline in plant growth by 35% ~60% , 1356.5 . i i 7.43
Meddle degraded steppe o © Middle desertification
significant reduction of cover plants
s THE60% ~85% , MR ERBRE X
HRBALE Decline in plant growth by 60% ~85% , bare 217.3 FED 7.75

Serious degraded steppe Serious desertification

soil dominant

@ F [ the same below; @Root biomass of 0 ~ 10 cm soil layer ; 3)Soil condition in 0 ~ 10 cm layer

1.3 5%tk

T IEA RS R VR 8, 2T Y EIs bR I E R A F s HEA VUG B2 FIR A ES
FRPI R B IL - INIE (R IR B-E B PR L s 2R (N) .28 (P,05) .28 (K, 0) % 73 FIR K&
FF G NaOH JA R -4H46P0 L 75 F0 NaOH SR - KL, T AR (N) ARBE(P,0,) B (K,0)
I 5E 53 B R PO A% 25 1 3 0. Smol - L ™' NaHCO, 351 2mol - L~ HNO, %5 ¥ 18 $2- K M Y6 B vk ; 4 pH (ER
PEIRE B 5 B Y B I E SR MR P AR i i, IR Bk AN E RIS ERREE; -
WA Y F T (Glucose pg g™ h™") JREF(NH, -N pg g™ h™') B BEEANE (p-Nitrophenol pg g~'h™") ¥l &
HIRA 3,5-ZiHE KGR Lk BE BN IR Hh EATA I BRER R — M LBk,

MR EF B E N5 FIR A DPS 341 LSR %,
2 ZERESH
2.1 SRR IRV R RE

T HGBALE SeEE 4R B TS| R K S T AL AR A AL . R s
BERBUESEE, DREAENRERE EREN A BESH ™™, £2TR,0~10,11 ~20 cm +EAEHME
¥IRE R R AR AT T, ERERA RS EFERELEEZR , X5 iR L3 A M5 A
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BT 0 ~10 cm 1EHAE LB RARRE S, AR R TIEW S, —B7E 2 M4 R B B8 B ULRTS
B, B O T A 8 B S P i, TS R TLBR (R BIR R ALBR) WA, AT R, BB i
KUl R, SRR RN AL Rk, EAEAEAKR, TERAAImE®Y, B
AHHURS BMRNRE LS, DRt DR AT N Sk R B R xRS Y
MBS BW AR TAEYBRNBE TR E%, AT, REBERLEBLT —ERENY
PR (EAR R) 4 SR 4 2 (U 2 AN 5 B 3 YDA P B4R 5 , R B R R 5 1 T B B B ), 3%
BN BE TR (£2), GiHHED,0~10.11 ~20 cm FEAESEVURKHLRE(r) 45
#0.917 4°° 0.942 7" | S5E i+ E B E A 2R BERAMHLRKE XFRLEREZLAR" ;FAE,0 ~10 cm
TEMTEYES HEABNPERBEERR(r=0.9432"" ), HIEA TR T LW R T M/ S
W,

B0 ~10 cm L EAEHEKEVNEETHTELE(EL) , X SHEEHBR"" ™ 224 —3,
WAh, R SR L A E RSO0 ~10 cm +EAEEMETFHTELE, BIESH N 4.7% .
7.7% \15.1% 1 35. 4% , B I\ T BAEE 2 7 MR E R inE e 23 X,

£2 "EEFELRYWERROELSE
Table 2 Soil physical fertility evolution feature in different degraded alpine grasslands

TRARE TREAE TEAE TEmEAkE
Waterstable egate Bulk densil Porosi Moisture content
FRRE 0~10 cm + 32 Oafglrogcam layer . 0~20 cm + 3 (t)y~ 20 cm layer
(mm, %) (gem~*) (%) (%)

5.0~3.03.0~2.02.0~1.0 1.0~0.50.5~0.25 <0.25 0 ~10 11~20 0~10 11~20 0-~10 11 ~20
EEEM 1.3 5.8 13.2 20.9 18.3 40.5 1.26a* 1.32a 50.7¢c 46.1b  13.40a 14.83a
2ERLEMN 0.8 8.7 14.4 18.1 18.6 39.4 1.22a  1.31ab  54.9b 48.8b 9.92b 13.09a
R AL E M 0 0 2.4 8.3 19.3 70.0 1.10b 1.27b 57.2b  51.4ab  4.84c 7.02b
HERLEM 0 0 0.9 7.7 8.2 83.2 0.91c 1.23b 61.4a 54.3a 1.77d 2.13¢

* FLSR BitBEAERER, FNARFEREREREFBEM®L 5% K¥E; TR The LSR method is used to test the significance ; mean values

followed the same letters in a column are not a significantly differrrent at p<<0.05; the same below

0~10,11 ~20 cm 2+ 3L T3 &K BEER HuB AR B4R R 2 248 R R R K3 s, B+
FEKERRTRT HRILE; [, AR R R HIRALE IR EKEN IR ARERENE T
HFEHE(E ), HEFEHEEREE HRALBRRRE ™ 0 ~10,11 ~20 cm +RAR 5 HBILERH R

40 —
rh IR AL
Meddle degraded steppe

i AER ALtk PR AL
M Light degraded steppe Seriously degraded steppe

fod: SERIAR: ! FRER AL
_ght degraded steppe Seriously degraded steppe
rh IR AL

Meddle degraded steppe
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<

<

=
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+ 3957, BEHEIE Prosity inctease(%)
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T

+3% £ K B FEIE Moisture decrease(%)
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T
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Fig.1 DProsity increase and moisture content decrease in degraded steppe
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W BEHML(r EHFIH -0.959 5" -0.9850""), 0~10,11 ~20 cm +RAE S5 T KB RINIL K
BEFME( ESH%0.9520%.0.999 2°°) W L, + 3B L7AE7R AR E FBOR T+ 380K 444, IR
HUBATR T B4R, IS KB IEE T, BE B RSB ERABR S TR ERHE .

I F R R T EE S S R D I B B AR, BB 0 ~ 10 em 1R,
>0.25 mm H7K R BB TG BAE 4L , o TR E R 2 M 4> B T 49. 6% il 71. 8% (£ 2) . BRI,
>0.25 mm ) TIEER 5 1 RAE LIRS KB MR BEEMHL(r B4 515 0.949 9°° 0.955 8" ), 7K
Rtk ER AR | LSk BRI 4 B DA PURN T IRE BRI U BE X8R, >0.25 mm
i 1 EER S PURIR R BZEIEMX(r = 0.976 4 ), BMABL T A DTS 135 B B i Ra e Pk S

T S KU T A R R AR R sV, T BB 5 A g %2, 22 W, ARRZ
B BRI AR R — 3, SR b BB AL 0. 25 ~ 0.5 mm 3R 43 B4 1.6% .5. 5% , = E R L&
W] TR 55.2% 0.5 ~2.0 mm AR T4 1B o BB MM 43 B FHE 4. 7% .68. 6% 1 74.8% , Ht
S FREFEMR HIREAEEERANO0.5 ~3 mm THEFRT S, B B s 2R GBIE N 3.3%) ,
i R BB M A B TR 73. 2% F1 78.5% 52 ~3 mm 3 ~5 mm 3EEVRIN(UR T BB E L, FL3% 08,
BB, 43 DI IE B2 05 50. 0% 1 38.5% ,2 ~3 mm - 3EE R X R L2 s b K Ra e BT R ( >0. 25
mm) TR A BRI TRR . 7T I, BB B B A X R , 55 Aol 2 - S8 P SRk i 0 2 53K < 0. 25 mm f9
PR AR LI, RS 2 A EERE,
2.2 BgEE R b M R LR
2.2.1 +EEYRJEREE

AHURBE R RN E R S e E T, B2 R, BRI A
TEENESBYEES, 1 SRR B SRR, SR FEFMTAEYRSARALE, BT
IR B e Bk BB R R A o, B K B 08 , RS AR B, I TSR Z S o 25 ol
YIRS 3, B KB DA IR AR LA R AW R, SRS EE R EN— R ISE, B
I RER L Em AR S BNES S E—REN HRUMLEEE X, AT, HEBEMGSRER
TWe, - 5B MRS LI B, N T EAE Wi BR IR R (MR I R BB DR IR DR = & 2KE
PLIR) FE R, T 408 R T Wi B s 1B A DRI (£S5 ~ R T) . X558 / BB KEHT,
—ETRE BB T A B AP E R U RS TRETREERAR S, M T / it
Y B IEIE XIS A A T . TREE suB AL i iR, L3R B R AL, SRR W IR 2, 13K
BUEYRA L IERE SR BERR(ES ~ K T) , LB VIR SRR LB 2 BER U,
2 W, BB EMA RS B L EERE Y K B TE MU R E LR, o &R
WEMAEIREN L EERBER/D, BT HxSE, R, D EERE RN 58 PR E—SE
1 (BGRB8 1 2 2 SR IE B ) 2 R IR P I, L 2 3 A7 4 o 1 T 58
fas

R AGT , FE B B R R, TR R R 2 B, B &+ 2 R AR o 3%
BHUBILE HA-C 5 R L E HA/FA AR & T IE HEMias, ARG iRk mE 20 B8
($£3) . BB MARR T2 BRI AR R —30, BB B H 0 ~ 10 em )2 HA/FA
WESEFRTELE, (U E RS 2R, TEERERAR L, BERLEMmE L HA-C R
o PRGBS, FA-C RE, BYURESESEBMEFERSRLRABEY,0~10.11 ~20 em HEHHL
Jii5 HA-C \FA-C R RRBEHMIEMX, 5 HA/FA NS ERBE BERIEX,
2.2.2 +ELBSERFS

AAGBLE 0 ~20 em 1 EAR B HBLEAR AL R, BB EMY 2 — SR EKRE, TE,
RN R AR AR (F ), BIEAFL, ERER L EAR, U RBAEmAR B HEEAHT
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2~10 cm+ )2 2~10 cm layer
O 11~20cm £JZ11~20 cm layer

%) B W
= = =)
T T

T+ AL Organic content (g kg™)
J6 9 & 8 Humus content (g kg™")
[=3
<

(=}

[

0 LN

NS o EEIR AL B NS o EEIR AL B
Normal steppe Meddle degraded steppe Normal steppe Meddle degraded steppe
PR FEERAL R PR FEER LR
Light degraded steppe Seriously degraded steppe Light degraded steppe Seriously degraded steppe
EHLIR Organic content J& %85 Humus content

HHRAS State of frigid steppe

B2 ARBAEERRERLREIE BHESR

Fig.2 Change in organic content and humus content in degraded steppe

0 ~10 cm /= ; FERHUB LA INE], 2R EAF LR RE 250 B IK, BHETIE R E#H, AR 2285
T4 ; 2B 28 TR R ZRAE T B - ERAE A B B K, 57 700 i 2 R AR RBIE B =B
REWBHE, HEAIENIREEFSRAERTK, ARALE2R A SAIEHEAFRREREKNIE
HI% B F + A PR 5 280 0 ARSI 5 I AT R R R R A XA E A

®3 BUREERIREARAR
Table 3 Composition of humus in different degraded alpine grasslands

B +E(cm) Bk BIEERER HA-C E B FA-C HA/FA
= Soil layer % © (gks™) (gks™")
EREH 0 ~10 43.83 1.315 8.654 0.152
11 ~ 20 48.29 1.001 6.290 0.159
BEBILE 0 ~10 46.76 2.198 10.918 0.201
11 ~ 20 59.82 2.896 7.654 0.378
R Y AR 0 ~10 48.34 1.562 5.007 0.312
11 ~ 20 48.61 1.428 3.701 0.386
FEEIRLEH 0 ~10 70.83 1.658 2.797 0.593
11 ~ 20 70.64 1.152 2.591 0.445

(@ Rale of organic C(% )

0 ~20 em 2 EAHA B AT BESK EEERBLKMEITRE TRESE (R4, BREBUEME
TEABRHIERR,FFLL 11 ~20 om TJEIFBOR, T REE AR — R B B 1R B A X TR LRI R
Xt AR L EEERECA R, P, 555 R BB N B BB T M, JLLL 11 ~20 cm 2
B, RTEARARRE R BT AR B E R E RN AR AR RS, DA BBk
AR NG = B B R AR, PR R R A R A B E F R B B R R M HE— PRI
Fo Mesh, SRS HON B LR S & TREBORT B T X8, RED R R RS 208, B
FHYRX BT RRI 835 T, AT XSS RABRNERFEN ™ X —RAR L EA IR SH
A EAFREIEMXHREER,
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F4 BUBREEFRO~20 cm TEFHEML
Table 4 Profile distribution feature of soil nutritent in different degraded alpine grasslands

28354 Total nutritent( g kg™') B33 Available nutritent( mg kg ~!)
EHRE N P,0; K,0 N P,0; K,0
0~10 11~20 0~10 11~20 0~10 11~20 0~10 11~20 0~10 11~20 0~10 11 ~20
cm cm cm cm cm cm cm cm cm cm cm cm
EEEH 2.06 0.12 0.53 0.64 2.56 2.71 274.84  215.34 2.15 2.00 160. 89 149.64

RERLER 2.34 1.59 0.93 0.60 4.78 2.19 312.59  293.36 2.23 1.14 157.36 141.69
FERILES  0.64 0.36 0.48 0.43 2.90 2.57 184.95  149.60 1.29 1.31 136.93 166.04
EEBLER 1.07 0.11 0.66 0.39 2.45 1.82 185.51 101.47 4.41 4.97 126.35 126.25

2.3 mEEFRTEAYERIENRE
2.3.1 HEBAEYIRE

T R T T MU SR L A AR W MR IR B R B L™ . BB AN &
W, AR R E S R B AN, B EER AR E RT3 s R BB E P A, LR
HEREBE TR, BRERENNRBEEIN(RS), X—HRSBERMIMARBREL™ , LI K
BRI, RS L R B AR R R A LB R B AR (U B/F E(HS
HEME IE) M5, BRI B RS, R YRR S G T HXT B, bRl S iR R RS, T
AR SA YRS & BN (E 2) Fresid +S0RE —ERE KN EAE KDY g EIRLE M B/F (HN
TR TIEFEM, MEYX R ERE, WA, IEF 5B R W7 U YRR MR 38 o 4830 L E
(£5), H5HE HAENBEZ R AMUTET R85, B 88T rameFREE,

£5 BUBREER2~10 com TETBRRHAENR R
Table 5 Microflora of soil profile(2 ~10 cm horizon) in different degraded alpine grasslands

9 4 6
R P& ( x10%) EH( x10%) TR ( x10°) B/F
Bacterium Fungus Actinomyces
EREH 3.09 b 4.12b 0.72d 7.5 x10*
BEBILE 4.53 a 453.00 a 4.08 ¢c 0.1 x10*
R Y AR 2.37d 0.20 ¢ 19.70 a 1.2 x 10°
FEEIRLEH 2.97 ¢ 0.40 ¢ 13.70 b 7.4 x10°

2.3.2 TIEMAEYEYE

WE Y B FAEE IR YPRZS  BE BIE IR D SR A A A R R B M TR Y B
C.N ¥R BER, b R BLE N R BE T RaE, B RS e 8 C WEHE Y
B, H AR AR b o3 BRI T TR R N(326) . Sitairaml, B T e 8
C.NBIEHBEIEMHRE(r = 0.9781"" 7 = 0.9566) , I, BE TRLAMHT L EMEYR C.N FTRBE
TR B A SR, X S ArE S A PR AR

T Y R BRE . (Bo/By ) s R IR SR (Te/Ty ) KB 885k Y RE VS S5 49 09 25 (b AN WL IR
R LR . AP, Be/By5 To/ Ty RIEI BB A (r = 0.937 0™, = 0.878 1), F 6 A, 5
BB E A UE AT TR YRS, BB B R T X AR HEANRE(EEE /N LK FR
YA PRI ) T TS R WA SR, 45 PR BRIRE R AT, B F TRUEYE C.N BN B/By i 4R5
WA MR AL BN, DA R SR A LR VRN B0 10 A%, 25 A RO IR IR =,
HETREEERRNE , SRR T SR RS, B R C N R BEN THRaR ™, B,
R LB A R CON 5 1384 CON BBl (B/To\By/Ty) B B4R H , X 52 B 6530 B/ T TR
HH XTI R B AR P EIBAE T, B/ Te By/ Ty N S HE S HBE—3, W EW B T, %
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A ol A 0y 0 R A i D S ik BB O UK

F6 BUBEER2~10 cm TEMEWERRK. ALL
Table 6 Microbial biomass C/N in different degraded alpine grasslands(2 ~ 10 cm horizon)

BHRA BEMERC HMEHEE® BC/BN TC/TN BC/TC(% ) BN/TN(% )
(pee™) (pgeg™) BC/BN TC/TN BC/TC BN/TN
EREH 311.06 39.88 7.8 11.04 1.37 1.94
BERLE 677.20 63.29 10.7 11.99 2.41 2.70
R LT M 236.67 33.81 7.0 9.99 1.74 2.49
FrERLE 41.04 8.55 4.8 5.88 0.65 0.80

(DMicrobial biomass C (2)Microbial biomass N; T [A] the same below

2.3.3 TEmESE

BRI, 1EMHE R T SHEYE S W E AR RS (P B A iR, &
7 H, BB ALE M 3 B RIS S EARRERER, RUEDRERYRERBOVE R, B 1 RHRE
PR A RARRTER " 5 o B R B 3 h 4P 4 R D BRI MR 2 R — %, CUIRA
P BB 3 ARG s P BB AL R 3 A MR MU B B T e BUAh, 3 b o SR I 4 1A B AR 3 BB IE A
K, IR T R R RIS AR X — BB , LR A DY R AR R R 5 A DB (b T B 4
TWRR TIN,3 PRI (TR TR B MR S N R B B B & — i, R T L3 570 7 B 25
RESA YR AL HERE 5 Rl , X S (T FEMAR 2 L B R v R B — RE B 3L , BV A B T 4
FE—ERE BRIE T 1S KB R,

£7 BAREEER2~10 com TETEMHBEYE
Table 7 Soil enzyme activity in different degraded alpine grasslands(2 ~ 10 cm horizon)

HERS i3 BB ERES
BEHRE Cellulosease Urease Alkaline phosphatase
(ngg™' h™) (pgg'h™) (pgg'h™)
EREH 8.54 b 15040 a 82.12 ¢
RERLE 9.75 a 15630 a 213.6 a
R AL 9.56 ab 6870 b 150.52 b
FrERLE 4.38 ¢ 680 ¢ 26.82 d

2.4 REERFHTEEHEFHEHELXR
TEEYE TR REA BT EE ERE

F. B SR (C.N) .3 RS LRRELRSRENLDRABEXEL

Table 8 Interrelation of soil enzyme activity and microbial biomass

R EAFBREMIEM X, B5 3 # B0 W H Item et B etk B
I REAE B ; TENAE SHAEWR(CN) 3 54258 Cellulase 0.7496* 0.8609 **
Fr HEEEE MR N R AFERE N AR, HNT  IRE Urease 0.8458 0.9061 **
BAEYIECE  BUE YR CN 53 MmN 0.8821 % 0.8941

Alkaline phosphatase

RENEY), FAERKRRE R T e YR 3%
BHE MR E BRI (R 8) .

WA EYE A EEE 3 F RS S A YU R R R BE (R B ) A
RIBAH (£ 9) o —T7TH, BHAVUR JETE & B4R R 0 1R iR A T HIXI SE R A REIRY I, S E T
i Wy B R A AR, AT 2 B2 phy SR 4 o0 B SRR R B TS AW I 55— O T,
SRR PR $RR MIBE— R BE T DA VI SR B 20 A R FEL R R T B BRI IR 0 O B
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®9 THANR ARSI EMEYE., T REEEEOHEXE()

Table 9 Interrelation of organic matter ,humus content and microbial biomass,enzyme activity

TiH Item g ® HH® HMRE® BC BN HERH®  FEO PIRES©
A LR Organic matter 0.7256*  0.7216*  -0.7532°  0.9312°"  0.9583°*  0.7671°*  0.9808° 0.7288 "
JE 75 Humus 0.8125  0.8072°° -0.7485+% 0.9619°"  0.9604**  0.7148 %  0.9456°" 0.7480

(DBacterium @Fungus @Actinomyces @Cellulase(3)Urease ©)Alkaline phosphatase; T [F] the same below

R AL T S B A YR B R RN R, 7R AR BRI T IR AR SR Y
HEEW, %10 T, HRER AR FRERERAE YR RNy 24 B E R R, 1586 AP
BAIRESE, ERE LR E P RN, BES 5 T HIRER TR AR, Eik, +
BB (FR7) K FERARE L3256 T HEMEERER, 3 EBEES T RER ARR AU
SRFREIEHX, TR 5 + 5 ] A BRI UM N 58 X 4 R -3,

10 HEHEYE. T REEES TEFSHERXE()
Table 10 Interrelation of microbial biomass( C .N) ,enzyme activity and soil nutrient

W E Item 4% Total N A, Avail. N B Avail. P EHRLH Avail. K
MEMER 0.9090 ** 0.8817 ** - 0.4946 0.7705 **
MEDER 0.9235** 0.8578 ** - 0.6523° 0.8331**
MEYER/ A 0.9291** 0.8847 ** - 0.5680 0.8162**
HERE 0.6852°* 0.5301* - 0.9465** 0.6844*
33 0.9744 ** 0.9144 ** - 0.6068* 0.9880 **
IERR R 0.6551°*° 0.5642*° - 0.7006* 0.5091
3 it

SRERY, B RAESRA T B AL X Y B LS R A WA AT ) R A X — B R, 3
B ALE A YA I R BB R AR, AR R R e B M B R R RE AT . H, 1R
&M K HREAEF T RYEN TR EARRER R D RBR AL KRB E IR, i+ R AE Y
B AR AL o SHE O BT AL AR AT, FOA B AR DL X R A L R 5 AL AR AR R A
e AT M RA BE R,

AT, A R BB AL 8], RYE SR | Al me A A 2 E ) B 3B AR B RO IR T 2B B R
PERad, (B 5 R R BT BLs) 1R RME e B E R T IEEF i, U 5 —RESEEMEHER, R
HIEHE, W& T BB T RN T RG AR R M. MEE DR YA RN YE, -
FH R BAVIREG LI, ATIEE 3B NH7EX — B BN A BT iR He 3 tH B2 , SUB BB 430 T 4=
Y18 RGN , A BRI R R M AR o B T R AR AR . KB BTSERM, 7R AL = X AR ol
FIRRIRINGE D, B R — EYbE, AR AR B RIREDR ROy IR EA TR, YIS ELL R E
o B, 7 H BRSNS R RS S0 T, B EANE— PR A KR A TR,

TR B E R, DU E B, DR KBS TR, B TREYEFH IS EE
t, EBUE YR | DIREE S BE R, DIRA VIR Z RN, R A S E LY
A Y= e ) B4 B 5B
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