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Soil Microbial Characteristics in Rehabilitation
Process of Degraded Ecosystems in Heshan
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Abstract: The amount and composition of soil microbes including bacteria, fungi and actinomycetes were
investigated in July 2002 in Heshan Hillyland Interdisciplinary Station where afforestation was undertaken on
waste downland since 1983. Soil samples were collected at 0—15 cm depth from plots of seven sites, i.e. I , Pinus
massoniana forest (planted in 1983); II, Schima wallichii forest (1987); III, Mixed forest of legumes (planted
during 1983 -1987); IV, Acacia mangium forest (1983); V, Orchard (1985); VI, Fish pond sludge (fish pond was
established in 1985); and VII, Secondary forest near village. Microbial amount was highest in site VII (6.323x10°¢ g
dry soil), followed by IV, V, I, I1, V1, and lowest in I (1.424x10° g! dry soil). The number of soil microbes was in
the order: bacteria > actinomycetes > fungi, which was similar to the results obtained in 1988. However, the
percentage of bacteria was increased rapidly in all sites (from 32.1%-79.9% in 1988 to 71.4%-87.7% now), and
the percentage of fungi and actinomycetes were decreased (from 6.8%-28.6% and 6.8%-39.3% to 1.1%-9.6% and
9.2%-22.7%, respectively). Soil microbial biomass (mg Cy; (100 g)" dry soil) in sites was in the order : IV(57.11) >
V (47.79) > 11 (42.55) > I (29.68), which had a similar sequence for soil organic carbon in the corresponding sites.
The increase of total amount of microbes, especially of the number and percentage of bacteria suggests that the soil
properties under artificial forests were improved, and most obvious result was found in soil under afforestation by
Acacia mangium.

Key words: Rehabilitation of degraded ecosystems; Soil microbial; Man-made forest ecosystems

BN 2003-04-04 33 AN:2003-07-25
E2WMA: EXGRRFEEEG0170192)%8)



http://www.cqvip.com

E3IM

AWES. BLRLESRARRLET LR LIRSt 203

B 20 42 80 SEARTES R E W AB L BT
1 KRR A E RN TR DR, X8 B Fos
BUESRERKEHBRRT T ZERHAA. 7
PRSI R (1988 ), RATE X > Hore e +
BAEYRER TR, 24 TEELET. £
BREVENHTEBERETHRREL. Nk, &
SORFEH AR, #TT T RUEDF I
MBS, LT BRI AT R RE P LA
YIRS 0L, AT 3t — 5 B E I A B AL
HERGE URBIFHESRARUBEKE.

1 MRLFI T v

1.1 EEMHEsR

RN THEM RS L EREE K
R R, R 112°53'-112°54', Jb 46 22°40'-22°
41', £ higdk 100 m DUTF M R, R RS
TEZEXSR, FH8 21.7°C, ¥R E 1 801.1 mm,
FEXHM 17978 h, TEH 354d, AW ITER
BRI AR E Y. [ LiX B ARRE, EZA
FFREm, KIS A WAFES . 1983 £/
BRWTEEAREEE T ARBSEM A THEE, I
FRTHIHHR A AHRF 200247 H
AT, R PRI T

I O B8R (Pinus massoniana forest), 1983 4EFb
1H;

I 4L %7 AKMK(Schima wallichii forest), 1987 4R
i-H

I 5 &HE 4 B 35 4k (Mixed forest of legumes),
1983-1987 FFhf;

IV 5B (Acacia mangium forest), 1983
ERE;

V R H(Orchard), 1985 £ #1H;

VI #a¥EYE (Fish pond sludge), i 1985 E£H
;

VII % O#id k4 B 3R #k(Secondary forest), 52
ABT]R, KT HBEDREATE.
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7E_EIRPEMBENIEE 7-10 MR, REURE
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B, Bty {LERER 0410010,
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FE T B R, HEREBRRBEINHAEL—
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Table 1 Amount and composition of soil microbes in different plots in Heshan (x10° g dry soil)

¥ 407 Bacteria H# Fungi 18 8 Actinomycetes
Frit Total
Plots* 0. # 3 Number % % Number % %% Number %
I 1.424 1.017 71.4 0.136 9.6 0.271 19.0
il 4.083 3.576 87.6 0.044 1.1 0.463 11.3
m 3.721 3.180 85.5 0.087 23 0.454 12.2
1\ 6.164 5.405 87.7 0.190 3.1 0.569 9.2
\% 5115 3.720 72.7 0.232 45 1.160 22.7
VI 3.700 2.850 710 0.250 6.8 0.600 16.2
Vil 6.323 5.645 89.3 0.565 89 0.113 1.8

I I AN Pinus massoniana forest; II: 4145 A bk Schima wallichii forest; IIl: 5 FHE4) 1B 3 # Mixed forest of
legumes; IV: I, 5 4 MK Acacia mangium forest; V: 8 Orchard; VI: £ 3% Fish pond sludge; VII: %4 B R4

Secondary forest
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= \\
2002 1988 2002 1988
[ v

T s
Microbial numbers (x 10° g-' dry soil)

5ZFHARZUERK, BEHR—TET 1988 4
R R4 HT 25 R AR EL, BT DUE A Y8R A3
m, TAEtE E A KRR & HE LR TREIR
10 ERMAEDX RENHBB@E 1. X2
FBETRFA B E TR, KB TRLK M
EATHREIEL H,

#A# Bacteria
0O R Fungi
B & E Actinomycetes

002 1988 2002 1988
Vv Vi

1 Plots
B | SIS REH RN SR SARKEN
Fig. | Changes in amount and composition of soil microbes in different plots in Heshan
FEHR LIV, V R VI 1.3 1, ForplotsI, IV, V and V1 see Table 1.
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EESBAEHES 5 L RENY RS BT
BOEERR, BHRUAEDOEERE. AHHR
MEFREEVIPHET T MEOEEHY 10 4%
BRRERED, SNE T M PO m LR 2.8
3

AARE R R 1L B AR P DL BB (Penicillium)
THREE, SHEBTYE RRERER
(Rhizopus) 31 ) & (Monilia), 7£ £ B H 5
i H RO KR BRER (Cornvulaig L BER
(Cephalosporium), Z5 fR % J& {VLEFA WK F B 2 A7, %
RERSMMERBENLREBRKT . EERH

DAG RHE YR AT AR AR B A X B X, AR AR
gb.

TR L AR T DR KRB
ES, RRERERH ARRBNSERE B
TRRH IBREBERIERE . FELBAL
REARFERFE M. REAEHRSHE R R+
BR, REAHLERETEE; HiaREBR%
SR+ A MEENR L QRREREE, A
TR BRI R
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TRUEDEDRELBEREN —ANEE
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Table 2 The distribution of soil fungi in different plots in Heshan

FH HER RER ZABE MIEAR AR g ol HEER
Plots Penicillium  Rhizopus  Curvularia Monilia Cephalosporium ~ Dendryphion ~ Hydlodendron
I + + +

n + + +

m + + + + +

v + + + +

A% + + + + +

A% | + + + +

VI + + + +

+ &7~ 434 Found in plot. Plots I to VII are as in Table 1.
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Table 3 The distribution of soil actinomycetes in different plots in Heshan

B RRERE GOAE SEXE RERR AR

RAKH
¥ Griseoru-
monospora  broviolaceus

BEAE RBOEE BOREE REEHR
Glaucus Griseofuscus Roseosporus Cinerogriseus

Plots Lavendulae Albosporeus  Aureus Flavus B Micro-
I + + +

I + +

m + + +

v + + T+ +

v + + + +

Y| + + +
VI + + + + +

+ R 7~FF 4> A6 Found in plot. Plots I to VII are as in Table 1.

HRRESY, EHRHESREDRMEH MR TS T
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FrAHR R FE AL AR LA N TSR 0 3 )
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BERREIL BRI A Y BT T
B, BRAE 4.

HERA4TR, BUOATER T BEGEDEDER
4 29.68-57.11 mg Cp; (100 g)* dry soil , H:¥r{H tb
Jenkinson X4 ARk - IR 2 45 RE A U9, BR
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AR BUATHESE I RREDEDERKRRD S
MK > BRI > LR AR > FA5K, TIRAVBRIK
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HRAE, LRV E RN K E R,

TR EDEK(Cud 5 LR NLIR(Ca B L
{B(Cuic : Cor R B AR HE 1 3 A HLBR AR BB R B
—ANEEERC. JEIUE R B0 400 a 4 B AR
Cuic: Corg £ 0.019 584, 8811) 4 N AN THEBH # Coe:
Con 49 0.025-0.035 7, b L1 B RARAIF - 33 L0
B AR A A B R T TRARBE 7, 7T LA b HEBR A8
HOBFER T FERE, SR T LIRME
YRS TR DR Z H(Coic: Copd B T L3R BAK
[, BOA A RBRATAR BB B, R R BR 8 3 R B
Br. BRI R ATHERE TR RIEL THRER
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REKE

4 BLUARAIHEMMBLUERFTMMEDRES T WMENE KK
Table 4 The ratio of microbial carbon (Cy, to organic carbon (Cop in soil in Heshan and in Dinghushan

P Plots

PREE Forest T3 HLBK Organic C

S % Wk Microbe C

age (8) (g Ca kg™ dry soil) (mg Cuc(100 ) dry soiy = O
I 19 11.89 29.68 0.0250
I 15 12.59 42.55 0.0338
v 19 16.13 57.11 0.0354
A\ 17 13.40 4779 0.0357
DHS* 400 31.80 62.00 0.0195

Plots I, 11, IV, V are as in Table 1.

DHS* = #3111 400 a 5 SR (F B R IR AR IR AL 559)

400-years-old natural forest in Dinghushan (Cited from Deng B Q, et al., 1986"%)

3 45E
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(11 YuZ Y(£E&). Recovery of vegetation on southern subtropical
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