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AXHABEREERBESTNE T PEMNERARESTERIEAN =M EN
TUIG HL (bk it A (R B AE ) BE M 2R B AR A ML R 2575 33t ) o) LR M AW R, it
THEBEYEYRENCREX DR FRREEYE RO TTEANZ R BWARESREA
APk 52 A S IE S B i R O v AT BB

1 MRS

1.1 BT RES &

PR IO TL VA T B R A SRR AR B L, HEAR RS LHECRE
0~20cm L2, 10 ARERBAMR). LHEETRKHEUACESLS)N, 1 RATERS T IE.
LL1 Ak EKBIEMRBEET 1989 &, FERR AR EHE S OEES R AERUHTEDE
HEER., RAUCRE T ZIRB PR 44030, B 3 5 R [F B A A 0 T b, 4 FORIR S5 510
BRI BRI H . I B (Pinus massoniana Lamb.) WK, /NH#E (Quercus chenii Nakai) PR, B B A F/N At
MRS, REERT BN 19954 3 A8 A 1996 % 8 A.
1.1.2 7 TR 1 A o Ay £ 8 SV 41 8 Bt A TR HE AT 6 B K B iR /5 3 T 1989 4, fidfE
Yatt, BEPEMRRANETHRRARAAREGENCERBAEEMEEER. RMNRETH
i o BR (RUBA Tt R ALTE) B AL B BESE (SR R 49.5kg/hm’, EAL4H 75kg/hm?, FHEEBEAE 315kg/hm’) , 7§
FF (CEAEBH + F55 3,000kg/hm’) A (HEHABEH + 8% 3K 15,000kg/hm’) FURAE (F FLEBEF +
¥38 15,000kg/hm’) 5 M0, MR EH 4K, REEEE N 1996 48 A,
1.1.3  AEAN LN i EHLRZAMEMNIABAET 1993 4, KA N L HM (Pacloutrazol) H1 3
BBk (Chiordimeform). Z-384535 K. £ 3meiRA X 88 CRHE) A1 0.15mg/kg » a 2 Pk EERZE A, KAE DI
Yelp 4b38 s R R BKIEA T HR (R HE) . 0.25mg/kg » a F1 1.00mg/kg « a 3 MERE. B9 AR, NEEE 3 K.
FEAEFK R IR 06 0 IE B4 0 /R B 325kg/hm’, SALSH 300kg/bm’, SGEEBHAE 750kg/hm’. ZIRK EEHR
%o 355w ) 2% EEL IR X R R R e A AL AL IR S R Y S e xR A KA A E AT R R R
REERTE N 1996 4 8 A, TN IANAEREZREES L.

Bk TR E AR RE 1.
12 A%
121 TELHk. 2EMpHMNE  SRWEHFEAIEEREEERRE, 2BNEFENIRFEE —F
BRI, pH L 2.5:1 M7k A PHS-3 BRI (M58 IS ) WsE.
122 HEBHEYAEYRBREMERMER  BUKLH 251 A 0.5mol/L K SOBW, EHER KR
AL B 30 A, TIRAGE IE, MM E T kAP REER. B BS | fEERARE THREH. A
B-BA S0 ZEFAEGHEN. EHEREASZEHEZEHHRE | o8, REER. B TRERA 25CER
HER B SR 3R 24 /DBE, KA B 5, AT B .
123 KSO,®BUBMBKRANE FAHRRBRBETWESRBBPHLHKTE, AIKKE - ¥HE
ABEVERBBM 2SR S’ ¥ Brookes ¥ 3CHR [5].

B A RBEEAS BUERMARERN 1 0.5mol/L K,SO, BBUAKRE S BHZHEFRU

1) %8 T80k e R R St M LD 5 F ) R34 .
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Table 1 Basic properties of red soils for three long—term experiments

KRR (8] R & L H s €34 THEEE
Sampling Land for experiment and treatment Total carbon  Total nitrogen pH
time (C, g/kg) (N, g/kg)
pii: ) 3.16 0.49 488
1995.3 BREMM 9.06 0.99 4,61
AN AR 9.31 0.97 ©4.60
BEM 5.20 0.66 4.62
FEHs 5.13 0.51 /
HEmMA 10.73 0.84 /
19958  #  #
AN RR AR 13.56 1.14 /
RE MR 7.98 0.53 /
FiHs 5.37 0.57 /
10968 LR 13.93 111 /
NG5 N 13.92 1.16 /
HEREE ¥ 7.89 0.74 /
Pagii] 1.39 0.154 3.89
AR HE AL Ry 3.05 0.206 5.44
1996.8 L]z A FEAF 4.60 0.348 5.18
B oW FiE 5.05 0.411 5.31
JBRAE 6.37 0.531 5.54
CK 9.35 0.75 5.87
- 0.15mg/(kg * a) 9.90 0.78 5.75
K CK 8.48 0.99 573
1996.8 EAR: E=R )N 0.15mg/(kg * a) 7.00 1.03 521
AR R CK 9.32 0.94 472
ABK KB 0.20meg/(ke - a) 8.16 091 492
1.00mg/(kg * a) 5.85 0.57 462

RECGHABE, TN RBR By 2,64, BUE R R AR ROy 1857,
2 HRMITE

21 AREEEZETHLEMENEYER. &

TEBEVEY R REAELHLBEM2ATRPHIT SO AR, —RRAE
G ZJU A E R A AL B Ok TE BRE B4, BT R LR SR OB R A, xR R
TRF O EYEREMA R REEFRAER. FHit, 2REEYEYE TR B
T AR AR Y A, B B — N EE T E.

ARMEMES TARMEMEYRROSEERBRKR. LR S EMRA/NHAR
ME TR EYER S BRGE, KRR SEMA/PNHRRR G, BRREER
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Ky (B 1), £ LSD &itR8, B — B RN/ DR LGB B L EEEER,HE
MEREH,D. FRBLERANERZIREE. 5IEX-ERNWEEREEA T AR
VIR MR REY R R ERER.

d
TRA kil (Mixed forest) ===

1 August, 1996
B August, 1995
AN ERAR I (Chen 0ak) g N A i L Ed B March, 1995

% . |

s r————y

FEHh (Wasteland)

A

0 100 200 300 400 500 600
T EY LR (C mg/ke dry soil)

Soil microbial carbon

Bl 4MARESE S T RO RMEY EYRRK

Fig.1 Soil microbial biomass carbon in red soil under four types of vegetation cover

TRBAEYEYBRAMER SR BHME(E 2), B A— DB/ +
EHEVEVEBRSERTRAMAHE, KT MALE, R, 8— 0 RRA/N R
5RaM AT K LSDARRBRERXZRTEE.

C
TR AHH (Mixed forest) [rosmasmmsrns:

ANHHREA L (Chen oak) (oo oS T T S =

I, B FA bk Hi(Masson pine) £ " B August, 1996
3 August, 1995

FcHh (Wasteland) B2 & March, 1995

0 10 20 30 40 50 60 70
THAEDEYERK (N mg/kg dry soil)

Soil microbial biomass nitrogen

B2 4MAREHEER THAENEYEYER

Fig.2 Soil microbial biomass nitrogen in red soil under four types of vegetation cover

B 1AE2 F 3 RREN HEMAYEYRR. ALERWBREA -, TEME
YEYER ASBANHEEEENNEIAE —ERXR. 1995 FHFHKRENEREN. B
FZRA)TEMAMEYER. ANEFREHERTEZGH) A AR EBAENBE
— 3, 1995 F M1 1996 4F 8 AL RN BE /R T 38— B AN AR A L0 3 T 3B A A
B RS EEN MM B G518 1995 4 8 Am T HWMEYEMER
40%. 41% M B EWEY R R 92%. 126%) , 1B AP AL T BE A 30 7 o LbFE & 384
EYEYRHRAE K M EMEDEYERNTAAR, XS HRLAEEE T+
BHMEYRRUBRER X,



33 AT S TEMEWAEYRAE MR FEEEYEIRTRT 417

F2 MEKEREELENMEDEDRR A5 IREK ESRESE

Table 2 Ratios of Bc to Tc and Bx to Tn in all treatments of long-term reforested experiment

SR AR E] b3 Be/Te Bn/Tn
Sampling time Treatment (%) (%)
e H 1.31 1.78
BEMRKA 2.75 2.51
1995.3
VNI YN 2.51 241
HERE g N 2.39 1.22
Fie 2.50 2.79
HEMHA 3.22 3.45
1995.8
VNUE YN 2.56 2.26
RA 2.68 3.27
Tt 2.78 2.48
B EMHA 3.47 5.02
1996.8
Ny 3.53 5.03
HERE i 2.77 2,77

AMAREGOEN LEREYAYRK. ASES A T EKR ALEH 1.31%~
3.53% 1 1.22%~5.03% (& 2) . ERECAMRELRL W, R, R2WERRHAMAL
B MY R R, B S 1R AR A (BYT MB /TO)EZB A)BES
GA)R.FEBIT 1996 FHFEET 1995 FHF. 4MEHT LRNLASRNE
SRREFETERES, N HESRSEAREN BT (R D), SETATEE=ZRRES
FERECRAER DEOREAF A X, B, HEMEYEY R, A IRRAE KN EK H
B AESENEAERNREMNAE. FRAEFNAAERREE TR ERN LHERY
ik, T RENRSEFILESLHERZE L HEA R HRY, T EEEY A RN
AT DAAE AR 3 8248 1) B ) P M T 3 A A4k, B R R BRER WS IR k. AR AR
ERFEZ¥HEZNAANEE BN LA R A RERZ -,

70 ¢
| @ March, 1995

B August, 1995 At
A August, 1996

(o)
(=]

y=0.1017x
R = 0.8948

(N mg/kg dry soil)

Soil microbial biomass nitrogen
TIE A R

0 a Iy A
0 100 200 300 400 500 600
TR EWEK (C mg/kg dry soil)

Soil microbial biomass carbon

B3 3YCREEARH R Y A Y BB R AR Rt

Fig.3 Correlation between soil microbial carbon and nitrogen in the forest land for three times of sampling
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FA, SRR TR YA BRE Z EAHE R (B 3)RY, TEREYEY
ERAZAERGFHEE XA (R = 0.8948, n=12, p<0.01). BUILA I, LHEBMAYEY
Bk, AR LR E R B,

AT, TR A Y B ISR G R A A U, B E R O
WEBEE N EROEESRRANWEA.

2.2 REREFEMNIRBEDEYDERE ASBOR T

AR B EY A KM D EERM TR A EEN XK. XFAMN, LIEER
BEVEY AR K BT B B SR 4y, TR HLIE N A 218 T RS s Bt R o I A R T LR Y #
PR B E A FORMRE. S FREM B —BEAR. SRAE. 5T, B 4t
s RRW, A EY R Bk, B &8 XA B AC H] B LB B waAd 2 R (1M 4
MES)., SHARMGEHE FTWAEREYEYER ASTEZRUFA —BEEE, UK
HE > GFAEMFEFF > BB > R, HEFESMTEIILEK, ERFARTE. BRIE, &K,
FEAF M A B AL IR - S A W AR BB B 4 B Ok ) BB 8.53. 5,79, 5.65, 3.35 FF Al
4.11,3.36.3.21.247 f5. ARMEERES & T BREDEYRERNERZFEFATEREAS

Xt (CK) :
EHANPK)
FEHF (Rice straw) RS 2|
B (Green manure) P 2|
JEEJE (Stable manure) eccs e S L e 5
0 50 100 150 200 250 300

TR (C me/kg dry soil)

Soil microbial biomass carbon

B4 A [RIBt HE ) BE o LU AR Y BB BT RS TR

Fg.4 Effect of several fertilization systems on the microbial biomass carbon of red soil

SHE(CK) )
ERANPK)
FEFF (Rice straw) o e R Aot |

SR (Green manure) B ]

JBEBE(Stable manure) o o]

0 5 10 15 20 25 30 35
HRBUEY R (N mg/kg dry soil)

Soil microbial biomass nitrogen

S A [6) B AE ol BE X 4TS AE Y AR ) B R R

Fig.5 Effect of several fertilization systems on the microbial biomass nitrogen of red soil
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R AE VR B A B9 I8 o AN |l . %3 R o B 18] X 36 &% it AE ] BE 2 72 48 [R] 9 o L B4 4
i ERBARAIIELBE ARG EFIY R, 518 R EY ELR EZ KA
EAVIEEARERT KEHHRIE, £ HRBEY KB, FO0REVYE, ROHEYE
FTHIFRSY, T LR Y BB O, BRTE T A Y A B MR & B3,

TEMAEYAYRORR T EAIERINER (B 4 A 5), DR LLE & T 7 f
BAB, HRBIRITFBEKF., XWRERSHYEEKHBS L CON K ER TS
TEMAEMBHEERNER. RINHMEDEDERR LA LHREALER T ARFHL
BASIELN HRMBAEY L, FRRELRELER /D, RRESE, TR R
B 450 b BE B R LL AR 3 T ALAB AL 3 ey 3 B8, BN A HLAE AL 3R 7 RUBR R AL iy ZE il |
BATHY. WY EYRBA LN RBEERTHEFMSE, A LEER. NER
AR, R AR R b, R DR AEYAE KRR DR EY IR AR S E]T
ARE. SAFEKELMARA —OHFVIERA LA, ERESRT RENEY AR
B, RELHEBMEYAREHE, DEMEYAEYREEE N, TEMAEYEYERA LR
H, MGAE MR FFIRZ (B 4,5), TBRE LA .

R3 FEAEESEKRREELIEN B/T.B/T,.B/B T /Tt
Table 3 Ratios of B./T.. B /T,. B./B and T_/T in all treatments of long—term experiments of different

fertilization systems

i Bc/Tc Bn/Tx Bc/Bx Tc/Tw
Treatment (%) (%)
bugiil 2.39 5.46 3.95 9.03
BB 3.65 10.07 5.36 14.81
R 4.08 7.75 6.96 1322
=) 3.81 6.88 6.82 12.29
B 445 6.52 8.19 12.00

M, EMAEYEDER AU Eg. A2 B8 2.39%~ 4.45% 1 5.46% ~
10.07% (3K 3) , B AR AR L FERE . AUBRAF LR T REBEMHERE, T EMAEYEYD
BASTEL2RANLHARK, BHAEYEDER SN LARAINIEEHE/N. Ak
BAEEM P HEARRAIEH LEMAYEYER S TERSBENERBIEX T R
B 45 R, BP AL A0 28 3R B3 £ 19 AR W) B ROTE Bk, R SR AR i K B, IR AR AR
YRR S T HELBR AR TRFMEFELE, BIFMSRELENHEERK.,

B, BAANFCRE 518 T B Y B0 A [F] e oz, Wi - 598 35 A 49 A6 4 B ) T
DA HE R e H X — 25 5%, AR B T AS [ e S o ok - 48 ek PR B R
2.3 BRMEFNR RBKIS AT IR R o A 4 Rk
MR ARERNRRYESRA LR, SR E I MMEY N EFMER. £
MM E—-REYEREEN, EX T EREYERT, £ TSP HREMEREK, RHE
B, FUKBEEEHAZ, & HEBEYRAENE. B, B BAR B bkiE A 1135
A, T AE YA RN, xS A A B I R T LAAS W B B AT R
EYREE.
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EFKBYHEREERZH@E6), TR T EREYHEETFHE, LR
REELE. FHE0.15mg/ke » a ZRMHM R E R EMEYBRBRHASKT AEL
B, 28 A IR AE M AR Y B R MR 2 20mg Ckg T 12, 7K B 3B NI F& A 30mg C/kg T4
BLE, 43 B8t BRFRAR 2 13% F119%. BT AL, RS SIS T HEMENENRE
B R,

B0.15mg/kg
8 %3 /8 (0.00mg/kg)

&4 (Peanut) ;.-:~:»:-:»:~:~:-:‘
AR (Rice) ~ .......... ]
0 20 40 60 80 100 120 140 160 180

TIRBAEYEYEREK (C mg/kg dry soil)

Soil microbial biomass carbon

Be FEFH(FEA)FIKE OKFE) b 2Rkt LB ME YA YRR E R
Fig.6 Effect of Pacloutrazol contamination on the microbial biomass carbon of red soil

planting peanut (dry land) and/or rice (paddy soil)

A BRI KR EEARR SR EA (H 7), RBAEY YR RS BEA RKERKRE
MR B TR, 1 H A B (0.20mg/kg » a) 0 MY A Y BB AL LY
5%, ME A& 5 &T IEHBE A E K 18%. R, R BRKEESIE LR Ew 4
YrE 21k,
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Fg.7 Effect of Chlordimeform contamination on microbial biomass carbon of red soil planting rice

B AT I, R Y A Y B AR B RO AG Wt 8 B S AR PR IS e R
BE. B, B ) — L0 A W 18 bR ok B S A BT ALY B R TS JUOR DL R 4 GOPF A R
KEEF T,



3 fr 1S TRMAYEWERENOREREYEIFREN 421

3 4 ®

MR AR FRBHE AR DRUEMEYBWERTUF S, LA
VAEYBREEBRR T ARLEENER. ERERBHERARERNAORESRR
BEBEEIEM, AR A T A BLA [FAE AL 4 B R B 2 F, R AT IR
AT AR BT R AE SRR AN SR, Hit, T RMENEYRTE LT
PR EBX LIRFEKEY . ER, TRMAEYEYRRRBRT DEBEYES
BEMER MAERATRUEYEARRX R LR, i, BR%kTEREE
YIiE R E L& TR Y SRR BT,

2 % X W
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STUDY ON THE SOIL MICROBIAL BIOMASS AS A BIO-
INDICATOR OF SOIL QUALITY IN THE RED
EARTH ECOSYSTEM'

Yu Shen, Li Yong, Wang Jun—hua, Che Yu-ping, Pan Ying-hua, Li Zhen—gao
(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008)

Summary

The soil microbial biomass carbon and nitrogen were measured in three long—term
experiments, the different vegetation remediation experiment in the red earth
ecosystem, the experiment of red earth highland with different fertilization systems
and the pollution experiment of Pacloutrazol and Chlordimeform, in the Red Earth
Ecosystem Experimental Station, Academia Sinica. Results showed that soil microbial
biomass could be sensible to indicate the effects of four types of vegetation on the
bio—remediation of the degraded red earth ecosystem, to show the different effect of
fertilization system on the fertility of red arable lands and to detect the pollution of
Pacloutrazol and Chlordimeform applied to the red earth. Thus, the conclusion that
soil microbial biomass may be as a bio—indicator of soil quality in the red earth
ecosystem could be drawn.
Key words Soil microbial biomass, Bio-indicator of soil quality, Red earth
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