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Soil Microbial Biomass and its Carbon Dynamic in the

Main Forest Vegetations in Dinghushan Area

YI Wei-Min YI Zhi-Zhang DING Ming-Mao ZHOU Li-Xia
(South China Institute of Botany, Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract: The results of research on soil microbial biomass and its carbon dynamic in the main
forest vegetations in Dinghushan area showed that soil microbial biomass (mgC 100g™ dry soil)
from high to low was in turn: monsoon evergreen broadleaf forest (82.2) > mixed forest (58.8)
> pine foest (53.0). Soil microbial biomass was related to the organic carbon content of soil, the soil
contained higher organic carbon with higher soil microbial biomass. Higher soil respiration rate and
more carbon turnover by soil microbes appeared in the soil with higher soil microbial biomass, the
amount (t+hm™2+a”? of carbon turnover form more to less was in turn: monsoon evergreen
broadleaf forest (14.00) >mixed forest (11.45) >pine foest (9.60), as well as thmetabolic quo-
tient (mg C0,-C*g 'Cpic*h!) from low to high was in turm: monsoon evergreen broadleaf forest
(0.58~0.60) < mixed forest (0.92~1.00) > pine forest (1.30~1.35). The lower metabolic
quotient implied that the efficiency of carbon utilization by soil microbes was higher.

Key words: Dinghushan area; Main forest vegetations; 'Soil microbial biomass; Dynamic of car-
bon
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WAS RGN TEMEY X RARMEYREEALARAREY, HEZMHEEHFR
B (BUAHERAENA, SRAMBZAMDEMRMA) T HREEYENRREH IR
GRBFTIRGE, Hkad 2 MBI HGE BT 68 IO B Y v R B B S B5 I A RS E
o AHFLEE “FILEEAPRY L REEHKAMFRIIR” (AXER), BARS
RIBFR T AR =F T ER BRI MY R, A LRSH PR S ITR R LR
K YRR B SCIBEE, MR SBHAT T REMPIR . N#E—5 T R YER
HESRERRERPWIER, MEAFREERERRESRANIRAEREEYL,
AFMESREN BRIV REEEEEMB AR

1 MR

1.1 Fuiig

S BREPRATRSZ 112°35, db4 23°08°, ) REAHH, BERX., ##
i Ab P R A BT B X, BB TR RIESE, FEHRR 21T, £RKE
H1927.3mm, AAXIBEEX 80% LA EB), HIER R G, HEALENES L,
HAMEA B EANA. WARMK. FEMEMAK. S RMHEICA. Sk,
B, BREAFE AR, AP T Hh S R EA R B R
AR, SRR D RMAMCRTIIENT SR, ST LR E AR R SKENS
MERFTTHR. EREAMREHE EERANE 1o

T 1 OKEHBHER
Tablel The description of experiment plots -

i:t e 3 + 3HFAE Soil properties

Vegetation o\ () RERE sl LR e AR 25
type depth (cm) Soil type PP density (g/cm®) Organic C (%)  Total N (%)

LR
70~ ~1 .76 . .89 .885
I 270~300  0~10 o 3 0.86 3 2.8

EAR
I 200~240 1~5 j.ﬁ ks 3.80 1.05 2.68 2.244
Lateritic red eartn

AR !
~ ~4 4.04 1.2 2. 2.438
m 70~80 2 Lateritic red earth 0 6 33

»1. 1. BEIE#H % % B0 Ak Monsoon evergeen broad-leaf fora; 1 : 4+ NP IR 3EHK Mixed forest; IN: #2#K Pine
forest
2. BRHWEVBRMLNAERBEH T EERERE, REEER 0~10em, HMAFTHERER. BEGRAER
B, FrIEH.
1.2 THEERKRE
ALK T 2001 4 7 BIEM 10 ARESNLRHAFEIRE 7 R, REBREH 0~
15em, +HOEZER M, HEROE LKL, FELRE, AARTEL 2mm i, K
#EAC KB E.
1.3 St
1.3.1 TWEEYEYRBROTE
A Y B R A B S I LRI 0,418 B
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A BIE T 7 A s R YR
1.3.2 - HRrRRE B E
i&@%ﬁﬁ%ﬁﬁﬁﬁ%%%o%m—EEMﬁﬁm(—ﬁﬁﬁ%mg,Ei%
BT AR 105°C BBLEE gt 24 /NI BAEE, BT R EA RBRBA TRETSM. IF
e, R R L RRA K, AEWRESOR T HRE,
PR IR 2 A A R K A B — E IR L, —ERTELE , R R, 1E
Bt/ 8 M BEEREHE, HAUEHEREMR, HFRURE 1.4, WERH
37 A 1] P B T AR BP0

2 GPRE

2.1 TIEEEYEYR SHEIRE

F L R BB M A 8 (mgCue - 100g ! dry soil) HFIME S5
ﬁ:ﬁmﬂ%#ﬁﬁ%ﬁ&z,ﬁﬁ%ﬁﬁ%%sﬂ%%mﬁﬁﬁ(%moBﬂiﬁ
MRS AR A B AR, BEES HRENRMX. KR 1PATUE
W AU F/INBUR N R B N bR > SR RIS > DRAMK, R 2
- R B S B B HES IR 5 A DL HES BT AR A . I, BIRGUEYIE
W SARH R BT A VBRI R/

ME 2 HATIE N, sy E 7 AGET 10 Af. RERLYERN, 7
A B KRS, YR TR RS A RS, TARRHEY ER
EAFIR AN W TFIE Y T A KRR, BTURPRE IR SITE B, AR L
SIS MR TR — R EER R, 2001 FSAEBRRAEYR T AGHERT 10 A%,
YR R 2T R R Y . E 7 AGREM A EVIBE T 10 AR,
o B AL SRR A BRI E . SIS R A BT IRE

%2 AREHERATORGEMENBINE
Table 2 Soil microbial biomass in different vegetations in Dinghushan
A ) ) Soil microbial biomass (mgCrc/100g dry soil)
7 A July 10 A October 14 Average

1 87.7 76.7 82.2
1 62.6 54.9 58.8
il| 56.7 49.3 53.0

FH 2R Vegetation type

2.2 HEMAEYERS PR

BT+ IR S TARIER | G MR AN S R, BT L h
ERRHE, APRARES, MEYEENLE, EHRriaRais (31D &
WARA T R RN, 45000 i -+ S A v B 24 5 A O 39 B P IR B AY 70 % LA
(B3HE), BEf—H B8R T HEMEYRS HIEPFRZEIRXR.
2.3 TEMEYRSKERY

s T, S, RS RERYRIES MRS TRE ERE
. BB I WA, 3 3 hFIH T F L =Rk AR AR IR
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Fig 1 Soil microbial biomass and soil respiration

FERERLE = B DM YR YR < RS

M3 AT AE S, S SR R R R A YA R AR B R /MUK
B B0 G N MK > A RMHR A > DR, SX=FMEBRRMEYEREL
F—B, SFEBRRBAERS LT H W/ (hm?-a) 2 F&: 15.081, 5.707,
11.76411) ) A YA R R RRA, LRSS A RKNBREREMEFRTR
HRE, KR KRR, AR, REAHEY R aERAITFRKY R
WL, WMDY RAERERARORA. ERTEMAYMEY ZE K XA
HAERMEHA T HRESRENFFEMEBRERE.

%3 SBLREERER T REEWFERABR

Table 3 Carbon turnover by the soil microbes in different vegetations in Dinghushan

HEAR MAEYTR Mc FYRSE  ABRYERTE LAY FERHERH FEFAL Cuc B

Vegetation robial respiration Tissue producti-  Dry tissue of Turnover time Times of turnov-  Amount of Cyye
type (g00,/ (m?+d) vity(g/(kg*d)) biomass (g/kg) (d) er (times/a)  turnover(t/(hm.a))
I 8.06 0.0403 1.644 40.29 9.06 14.07
I 7.80 0.0390 1.175 29.63 12.32 11.45
| 8.00 0.0400 1.06 26 14.04 9.60

2.4 HEEGAEYAREET SREA A
I R SR M R I — B R, IR YRR A £ S
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HEY YR, B DM (85 Cueo B/NEBBE CO,-C Z2RED,
TRAE MR Y LA R — N EERE, —BokUL, FEERMEER LS
BALBE R, HERBREEE/N 121,

SAMEGRRN HIBEEMREES TR 4, NEFTUFL, TR SREHAK
RIBTRAE. BAASCERS, DEMWHRIEEERE . BAARERK. 2ZLBRSHFR
aslUze B 1) B ARARE B0 2 B MR (0.44) ML, SRME, THERMH
FA R BB AR, B0 RS R R R AR k8 NaOH BB WOE, #F
FEEH, BAKRIK CO, W M 2 1% (Edwards et al., 1982), HEFHRFERMA
R R A 60 % FE N T MM A Y BERIP R, ARREREY, MEYTFRT AL
REMERBTAR, ARASHHREELR, EER65% ~82% (FAXRE). BRI
9+ e AR 5 Ding £ U2 R B/ B KB R LMW RIBE (0.6~2.7)
FEEAR, (3A 3 L b X+ A A P Bk B R FRRBCR B R o

R4 MELAEEHED TR EDREE

Table 4 Metabolic quotient of soil microbes in different vegetations in Dinghushan

i-C 3] THBEYEYER AP IR RBF Metabolic
Z5 Season Vegetation Soil microbial biomass Microbial respiration quotient (mg
type (ug Cric/g dry soil)  (ug CO,-C/g dry soll*h) C0,-C/gCric*h)
W I 877 0.51 0.58
Rain I 626 0.62 1.00
season il 567 0.74 1.30
B% I 767 0.46 0.60
Dry I 549 0.51 0.92
season 11 493 0.67 1.35
4 GR5ie

S L = B R SR Y AE Y o R B AR R T T RAHT SR K > B
FHREZSH > DR, HEMERMTRAVIREBXRAEY), HEMEYRENL
Brp, HAYURBRE QMK

PR S AR YRR, R RN TRRA BRI R ER, b
B 431 K SHEBH CO, BK.

TIRBE YRR IR RUE YRR AR REOR, BRENRRENH T HMEFTR
WA, AMTESRENEFNRERRE,

2 % X W
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