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CHARACTERISTICS OF SOIL MICROBES IN SOUTH
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UNDER ARTIFICIAL FORESTS
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Abstract Soil microorganisms, mainly bacteria, fungi and actinomycetes, under Eucalytus
forest, Acacia forest and mixed forests were investigated during 1992 to 1993 in Huaxian
county near Guangzhou. Soil enzyme activities, including cellulase, invertase, urease,
proteinase and phosphate activities under different forest types were analysed. It was shown
that mean annual amounts of soil microbes under forests are in order mixed
forest>pure Acacia forest>pure Eucalyptus forest>barren and waste land. High activities of
cellulase and invertase were found in mixed forest of Acacia and Eucalyptus, while urease,
proteinase and catalase in pure Acacia forest. Soil respiration intensity was high in Acacia
mangium forest and in its mixed forest, and was low in Eucalyptus forest. Five years after
forestation with tree species mentioned above on barren and waste land, the soil
microenvironment was shown to be greatly improved, which resulted in the increments of
soil microbes under ground and of biomasses above ground.
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FURAE T AL TS, HL112°107, 464 23°307, SERM, WERH, BIEHR
WERE, BFANNSESEASE, FANAHESBEEES AR AN E RS 2R
AL FRGRAL, TIEFSAE, SSFEEL, SHERBMERE. Hit, FAAESRITEARRM
EHERU SRR SRR SN, AL TR E, AMREL N KE, fFPEERE
R—TGARPMAFREF LRGP ENERERE. A3CRBRNT 1992 2 1993 £ HHH
EXTMB X R EER AR R, KHHEA DHHEEK ERNEXHHERRIK
. EREDSHBEKBY TRMEYRREEYLETBET SR, HiFARK
W TSy EhmRe, ISEFEAAI REERGHER, BExELENHS A
M, B RIS, REMEYEITEAKE.
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MR EAME BT MERBIEE (B ERTY) REHANESWLT, RISEESR
MBS A, TMABKNEFRRTMNRNYFL4E, LERE, SPNERE, HEBHE%N F
UESBEEMK(FE D). Bl paitkWak (Eucalyptus sp. ABL No. 12, RIS 12 8t) A, K
A B (Acacia auriculaeformis) B, T 5 #1 B4k (Acacia mangium) C, & 5K utH BB K
(:1)A+B, W5 HHBBEZK(LDA+CERMLLE, ARBAENH D EXMR, KK
WHEENE., SME=AERE, PERARMERS I=EANDPE: ILTRA,. WE A, WH
A;, WBEAHE, FISAPK, —PHEE, DPEABKEN2 m X 2 m,

£1 FEHETLMBBARSE *
Table 1 Soil fertilities under forests of different types

HE pH HILE (%) 2R (%) B (mg kg™) EB (mg kg)
Forest types Organic matter Total N Rapidly available K Rapidly available P
R (A) 4.28 1.00 0.043 12.9 0.60
Eucalyptus sp. ABL No. 12 (A)

KA E Ak (B) 430 1.15 0.059 17.19 1.00
Acacia auriculaeform (B)

o5 HBHK A mangium (C) 430 1.04 0.050 19.6 0.90
A+B 4.28 1.07 0.043 12.7 0.90
A+C 4.15 1.07 0.049 14.7 0.93
Jiil (D) Barren and waste land (D) 430 0.51 0.028 6.3 , 0.50

*1992 £ FEF R

RIS S CREERTEIZE 1992 EE 19934, F1H. 4H. TAM 10 AONMARKZE
H, ELAREMET, SAVDNKEENLE 8 — 12 M4, EEVEK 2 FBR0—-20 cmiE L, 1A
BA£50.5 kg, £9iRS, LR FEHAESER 20 HiE T, BREP4C TREFH.
RS-SRGS RS W h . MAEYERBN SN EERWEHNE HH. K
BESHBEERSHR, WEFEHREBEFXOFAFT R KEAY 8%, EOMAN =N
Wy, ®AMMIAEEMN3S SMEKERK A%, o84S BEEHA KMnO, # 2
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2.1 FEHBTIRAEDHBOTH
RIMB22HEREZVMEYRBESIHERZIRHYE. BH. ASPURBESFER

KW, XEFEARFANEREMEYHBNRMENAR. NTFSRRBAR, A XEH

YAAN, WAREFIER., WSAREHT G HOEE, M58 EYHEKEN 80-95%, HH

H1-3%, BMEE N S5-8%;, M AT PME. HBEMBLEM LA HR 66—92%,

0.18—1.91% M 7.52—-31.2%. HMWAR, #EHE, ZKLEZHMLARETRAHK

22 FRHET=AATMBEHHOMNRE LA
Table 2 Amount of soil microorganisms under forests of different types (10° g dry soil)

REA B Mg BEYBR 4 B Bacteria H B Fungi B&H Actinomycetes
Sampling Plot Microbial amount
month 10° g" dry soil) % & Number % %(& Number % & Number %
41 A 71.5 65.6 84.6 2.72 3.51 9.20 11.9
April B 115.0 104.0 90.5 2.16 1.88 8.82 7.67
C 106.0 95.0 89.8 2.57 2.34 8.26 7.80
A+B 83.1 75.7 91.1 1.64 1.97 5.74 6.91
A+C 106.0 95.7 90.3 2.49 2.35 8.25 7.78
D 28.7 19.2 66.9 0.55 191 8.95 31.2
7R A 54.0 47.6 88.1 0.77 1.43 5.62 10.4
July B 60.6 51.5 85.0 243 4.01 6.65 11.0
C 41.4 32.5 78.5 1.96 4.73 6.94 16.8
A+B 489 39.6 80.9 1.74 3.56 7.62 15.6
A+C 57.2 47.5 83.0 2.54 4.44 7.66 13.4
D 53.6 49.4 92.1 0.20 0.37 4.03 7.52
108 A 149.0 124.0 833 1.71 1.15 233 15.6
October B 112.0 89.2 79.4 5.05 4.50 18.0 16.1
C 162.0 136.0 84.0 6.07 3.75 19.9 12.3
A+B 1120 87.3 78.1 4.77 4.27 19.7 17.6
A+C 123.0 96.0 78.0 527 428 21.5 17.5
D 27.4 23.0 83.9 0.06 0.22 4.30 15.7
1R A 68.6 62.3 90.9 1.09 1.58 5.19 7.56
Jan., B 101.0 92.0 92.0 1.72 1.71 6.37 6.34
C 104.0 97.3 94.1 1.92 1.86 4.24 4.10
A+B 137.0 129.0 94.1 207 1.51 5.60 4.08
A+C 170.0 161.0 94.8 2.48 1.46 6.59 3.88
D 271 24.7 91.1 0.05 0.18 2.37 8.47

A— W, B— KHHBH; C—IEHABHK, D—4fim. RI-5HE1A.
A, Eucalyptus forest; B, Acacia auriculaeformis forest; C, Acacia mangium forest; D, Barren and waste land. >ame
for tables 3 to 5 and figure 1.
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A, RHREE, WATHRET 64 MHRKENNARIFEEERIENES. ZAKR
MERBETHEL, ZAMROBEYEBEE—FEEHTBAKRIK > £ > F > H. H
FrHBXN&ERNE, BMAZTHREBRETERESZHOAKY. MRXHANRIEENESL
%, FEEHT =AMk, EEHEEED, XTRBTEZRESW, HYERRE, M
BRI MFERK, W EWMBERR, BEAMEYHANERYEMANED, WH T LEMEY
REK; WM ED TROMEET, FIURERRRD, MEWRE-HATEEMNK
. TRUESHBEEARMREGZ BIHEEN, RERIFBBEABNESTR, R LR
AP ERMIES).

22 FEHBTEIHEVUFEEENTR
22,1 IREEHERNTL
TRBEFIRESBAELETIAEVEARNVEHBRIEERTZANERN. FRL
BEEENER, RBTEMER RO KRREURAIRANELRIE. RIGRETUT
ARARTAFHTEBEENESR. ANENFARHREBHESAKTEHZEAXRE, BHE, K
A LR T MR L B AR TR HIR B 15— 105 A %, S EEMAMABEEREAEKD L
BB RIAMMEKIA+B>B>A+C>C>A>D, XMRAIGEREKNSEAMMERHIE, &
BT EEACH, MIRES., OB Z R ARGHROBEEAY ILIBZARNE; BB
EHEBRAEWASL, BXASLREHWERAR. AHHAEMD SHBHRWHER. WRABOIEA
EEMF, BEERBHEK, HEETERKR, SEXHAAERSZ IR HAR I Y B
Z, MEYHBEKER, BREYKREMMER, EMEXEAE TRRAEREH RS
. AR2PUATES, SR I EOREYSEER. BEALERERMZHZEK
MFILEEE, FM AR KRR B R .

3 FRAKE TR *
Table 3 Soil enzyme activities under forests of different types

HE HERS L 204, 4.4 EOM fik N3 PR
Forests Cellulase Invertase Urease Proteinase Catalase Phosphatase
A 12.74 1101.8 1284 40.00 6.19 0.564
B 13.62 1529.5 247.0 92.31 7.34 0.826
C 12.66 1429.0 1759 75.38 7.10 0.719
A+B 1731 1700.0 175.5 75.08 5.83 © 0.705
A+C 13.49 1481.0 169.4 65.24 6.54 0.806

D 1.70 248.0 448 22.86 195 0.242

*1. RHMPERRTE 1992 £ 1993 476 8 YRSB4 R T |
Data are means of 8 sampling materials collected in 1992 and 1993.
2. REISVEMLE: SFAEER. BN mg WEH k' T1d% BRE: mg NH,N kg’ T1dY
E G mg NH,N kg' F4 d”'; #iE: ml 0.100 mol/L KMnO, g’ ¥+ h';
B mg By kg' T+ d?
Unit of enzyme activities: Cellulase, invertase — mg glucose kg™ dry soil d;
Urease— mg NHyN kg dry soil d'; Proteinase— mg NH,-N kg dry soil d;
Catalase— ml 0.100 mol/L KMnO, g dry soil h"'; Phosphatase — mg phenol kg* dry soil d.
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Fig. 1 Changes in soil respiration activities under

ﬂ‘JﬁEjJ o forests of different types
2.2.3 ﬁﬂﬁ'ﬂ‘:ﬁﬁ. ﬁ%ﬂ:ﬂ?m u& For A, B, C and D see tab. 2

R R E R AR —e— A; —0— B; —a— C; —x— A+B;

—*— A+C; — D

BAERTER LR HR
WAEMERERER SR, EEREEAGHRN, SAEANESSEILRNSBNARSE
FBUHXEN, NFK4TR, SRFALHKUESHA RO EERAERBELERRA, BEK
B, AMHHEHBREIBLABRIBE, XPUIZAn TR RAERS BRI HE
MEE. ALESNENBLRE, 7AM 10 HHEER SRR, -

WA SR LR A FRENE MR, EREMRAK LSS, B E % R
B. HEBREY, YpH<SH, MAEAREVHETHRY. SHEMRN, RNEREA
MBS WAL, RGBT, WMASMAAEE, XBAEEE TS pH X
TRE R, TRLABE M ERAE P BRI . MR, E— N STy
b, WREKTIBRAMREAHRR -5 X EMEYMNRBE S A -5, ENEYWEEN
WO Y AR A T BE BRI R AR R B K -

FlOiM A8 B R WA R AR ST AR RREN L. BT EHB, BXHD
MR AMERER TIRAE, SARMAMKLE TIEIRMMAE (F4). XS5RINAY
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BB WS EEDBREENATEEZMIE RO TR RELFR -BMY, E—FHAEESFE
SREEMASILLL 4. T AR, 10 A, 1 AES.

F4 TEAHETIROMUER. BUERURFESRERBRENTL
Table 4 Changes in intensities of soil ammonification, nitrification and cellulose-decomposition

under forests of different types

REA G KA HALER w{Lfer Eig Tig 213
Sampling Sampling Ammonification Nitrification Cellulouse-
month site (mg NH;N kg' dry soil d") (mg NO;-N kg dry soil d¥)  decomposition*
41 A 5.899 0.0203 8.99
April B 5.980 0.0224 7.37
C 7.267 0.0117 19.9
A+B 7.655 0.0176 15.5
A+C 7.155 0.0171 19.8
D 6.715 0.0331 6.23
7R A 8.33 0.0261 . 13.1
July B 9.936 0.0539 8.66
C 93887 0.0274 » 129
A+B 9.95 0.0496 15.1
A+C 10.29 0.0277 17.7
D 7.114 0.0411 5.29
10 A A 11.72 0.0437 9.02
October B 13.32 0.0444 2.43
C 12.59 0.0202 13.5
A+B 13.68 0.0573 4.00
A+C 11.83 0.0228 8.40
D 10.94 0.0900 0
1A A 7.531 0.0346 8.99
Jan. B 8.263 0.0382 2.09
C 7.238 0.0369 14.2
A+B 8.452 0.0295 2.33
A+C 7.531 0.0288 3.57
D 6.715 0.0644 0

YHESRBEATEEZNTANKEN %

% of loss weight in embedded cloth strip after 3 months.

2.3 IHREDERARERHBEXR

MESTATUES, BRI SHTOERIESRS, RIMIEE, LibHE. WRZHREIR
FaA, AHMRERE, MARMABREERED, HEEEAMMTT T HTAPRIREH
Hi, MOBEHAERE 50% £4; MRZHMEH AR BE A REMMERERK, HEHBA
BEE 70— 80%, RMHBMD GHBAMANEL 8% UL, RUE, RFEAKAFE, BWH
TRMEY YR, RET DA, AMREFTHUNEKRE, WENXRMEM
1578
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%5 FRARENIEHBHEAKRER*
Table 5 The growth of 5-year-old trees in different forests investigated in August 1993

#E RIE (%) M (cm) W (cm) HBE(m® hm?)
Forests Survival DBH Tree height Wood volume
A 91.7 391 585 21.2
B 90.8 4.92 6.42 30.49
C 84.2 4.03 4.50 15.58
A+BHiy A 86.7 4.05 6.28 10.66
A+BHM B 88.7 5.37 6.34 . 15.80
A+CHB A 81.3 4.59 6.34 10.98

A+CHifyC 773 4.06 4.69 715

*1993 4 8 QiAZE, FARHEK. By R,

3 NG

w5 0 R B LN A WA B AR E, MK, HERS. BEMEm=R
HHSHEFVHNZL, AMKRN TRMENSBNETTURERIKE > 43 > £F >
EFE MEXHHOEENELE, HBHES, REEET Mk, BAEEE, HE®
BASHHERE THE, Wb TRMEY SR RBATLE HNEL,

EAAEAEE L REE R KR N ERE > B > R > BBERH, Xk
T RMAEMD SHB RS 2R3 KAk 300 ELA B0 1 AR AT AL R 5 B8 R P4 AR A B
7.

AN RI AR T HE7E A S P R A 3R B LA B o AR MR A A B A O, B A AR
W, XERYTXWFEARMESRTFBBR LR YE, bEMEYSRE, TR B d
MEEYTEE. ARIAE LR PR AR RN D S A EAR > KB > R 5D
MBI > N 5RHHBIRIA > ik > BE4ATL. S6%F. I R8sy
PPIRIE VRO R, B LSRN A Y B A A T SIS

HTARE X LR pH EEM (A 43 54), HAEEARAMLARNEREHEY
MEER, SAEERBEEMBCEAEERE WEAHEN SR FRERKER, Eis
FAERSRIE R EAK. S AR BEAR YO R 5 A A BB SoH > Rt BAk s > B
MBS > BRE D 5B IRIHK > SRk, 52 0KE Nk -5 8401k 1R g
.
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