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ZMALM MYy IR =S, T RE
103°46'13"~103°57'20", L4 24°21'03"~24°31'00" 2
[i], b AP A 5 AR i I, BE AR AE R A | B BE AL 2
AHEI A A2 22 3, Ja MY () = 2E | T TS FEA
HuH 5 R ol DA, 4R 1 24U 13~14 °C,
AEFETR R 1000 mm Z2 47, H BEATEL 2 000 434, s
TR 2 459 m, IR 820 m, =2 1 639 m.
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2.1 HFamREMBLLE

T IERE SR EERTTE] g 2018 4F 1 H, % X I,
JRUAFRAR . FEHL . TR, AR E Kb 5 /A B T
BBy B SR IR ATRAE, & SR AEHL A PR {5 20
%1, BEFEHIZE 3D 10 mx10 m BIFETT, B EE
D7kl s SIRA M —A 1A, T EZ(0~10 cm) fIF
JZ2(10~20 cm) 4R 5 = AN E R FE S, 36 30 MR
JIT A A i 288 T TR U 48 5 IR IR DR A, I S BV iz [l
SEGE, KRR RS, i 2 mm i, F 4 C
UKFE N RAE, VAR 00 - S0 R 0 B e o
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AW R AT 28R 3 — o A (AR ik,
ol A W R P A B 2% R 4 — A U T A2
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2.3 HiE4bE

fifi FHERAF SPSS 25.0 #E4THLH 28 J7 2% ( One-way
ANOVA) G143, I H LSD Bk 5 AS [RI A pl 2 A |
AR L2 Ry R A EENZESE (o=
0.05), i FH 2 K 28 J7 22 3 Mmoo B . )2 % 1 38
MBC. MBN [ 5 i #2 £ ; iz H] Excel 2010 #E17 4445
AbHAR
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ML

7E 2 (0~10 cm) 38, FE B Bt ) MBC fi 5,
1 24.67 mgkg ', Ok ML By Bt MBCH K, N
13.76 mg-kg ', HLHEM B B S T oK B BE Y MBC &
253 (P<0.05)(El 1) %1 )2 MBC & 7EA
[ AR T8RS B BE P AR A« E A N T M T 1 b
B>k . 7E R 2 (10~20 cm) +3, MBC [a] £
TEHE N Betie i, M 17.51 mgkg ', e fiEMH 6.95 mgkg™'
R IR ARARBY B, HR G AR B | P A OK b
Z R 258 (P<0.05), 5 L2, MBC & & 1A
v LA B BB P AR VR A < T AR > K > A T
> 46 FRAK

ok MBC & B EAF L2 H 2R AR,
SR ARAR . BHE . N TARFIHE A MBC 7 2 75 A [F]
T REMEREE, HRAN LR EE ST FZE MBC

S =N
i Ho

R1 RERERBRAER

Table 1 Basic information of sampling points

FEAEEAY + 2% /em £ (E) ZiEE(N) M4 /m 3 fh
K (Pyracantha fortuneana) . 513 (Stipa
e 1J2(0~10) . . .
il — 103°51'0" 24°30'32" 2332.8 capillata Linn) . ¥ 448 (Cynodondactylon(Linn.)
TJZ(10~20) o
Pers) . #%25(Fern)
%\ (Shrubbery) . #AK (Loropetalum chinense
N FZ(0~10) ) .
TEM = 103°51'10” 24°3029” 22922 (R. Br.) Oliver) . /N4 %#% (Rosa cymosa Tratt) .
TJZ(10~20) .
K (Pyracantha fortuneana)
NTHK 75 gf ((100:1 200)) 103°51'0" 24°30129" 23146  JIFRKEAK (Uinus cremastogyne Burk)
1JZ(0~10) PP (Pinus yunnanensis) . /NEF75% (Rosa
LA o I " o r "
RIaBk TJZ(10~20) 10375338 2423032 23415 cymosa Tratt) . K (Pyracantha fortuneana)
. 1JZ(0~10) N
B/ S iy 103°51'3" 24°3029" 2291.0  EAK(Zea mays)

TJZ(10~20)
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(P<0.05)
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FOR ] PR LR 225 B3 (P <0.05), T,
Fig. 1 Variation of MBC in different soil layers and different

vegetation succession stages (P < 0.05)

Note: Lowercase letters represent significant difference of different vegetation
types in the same soil layer; capital letters represent significant difference of

different soil layers in the same vegetation type (the same hereinafter).

32 ARWMRAMBEREE TARLELEMBN
AL

MBN 5 543 BIFE_E . 5 )2 (1A [ e 286 780 )
TR EZS, W MBN 72 2 i s, 51k
17.41 mg-kg ' #127.90 mg-kg (K 2) . |2 MBN &
T TE A [A)AE B 2R A AR IR Ry« A MRS T 0k 2R
R>TFE > T oK M, 2 MBN A5 78 A [R] A gl 26 780 v
WU K72 TS TR BRMR> T K > TR Rl

40
Ba = [-JZ (0~10 cm)
Ba

T2 (10~20 cm)
Aa
a Aa Ba
Ba Aa
Ta Aa
Hifl BN TR RIRERAR FoK
E2 MBNEARLE . FEEHEEME

HEFEH(P<0.05)
Fig. 2 Variation of MBN in different soil layers and different

vegetation succession stages (P < 0.05)

XoF H ] — A 4 2 RN [A] 42 )2 MBN & i 2L,
R B4 2 AR R[] £ JZ2 18] MBN 55 i 35 R B
i 2 25 S, o AR AR . TE VR EOK L R )= MBN
BEET LE, 2ZH508: 4.92 mgkg ' 10.49 mgkg '

H16.94 mg-kg s A T AKAIE b MBN & & 0] & BN
FERERSTTZE.

3.3 HEHERBEMLEXTEMBC.MBN BIZ T

FIFZ N FE 7 220 WS SRR + 20 K&
TEASHAERNG 13 MBC . MBN SIS (55 2,
#3), #5REW. )2 REXT 1 MBC & HA W)
W E W (P<0.01), fHBEZEAIX - MBC A7 1
E R (P<0.05), &3 HAEHEXT MBC & &3¢
Wi 5 /N B 5 3 (P=0.096) 11 %f T~ 14 MBN &
o, ISR (P=0.225) . +)2IRIE (P=0.491) fl — &
L HAEH (P=0.499) X} HAZ W A i 2%

®2 HEHWRBMTEREWTIE MBC REMHM
Table 2 Effects of vegetation types and soil depths

on soil MBC content

R AMEEWD  FEWF) BEEP)

TR 4 4.139 0.013

TR 22.431 <0.001
R A > R 4 2.282 0.096

TE: P<0.053R 3%, P< 0.0135 RT3
Note: P<0.05 represents significance; P< 0.01 represents extremely

significance.

* 3 HEWRBMLTRRETE MBN 2280
Table 3 Effects of vegetation types and soil depths
on soil MBN content

R AT HREWD HEEFE DBEHEP)

TR 4 1.556 0.225

TERE 0.491 0.491
FEBE 2T <+ R IR 4 0.871 0.499

H: P<0.057R 3, P< 0.01 F/m il 3% .

Note: P<0.05 represents significance; P< 0.01 represents extremely

significance.
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Response of soil microbial biomass carbon and nitrogen to vegetation succession
in different soil depths of karst fault basin

YAN Jiahui"’, QIU Jiangmei'?, LI Qiang"’
(1. Institute of Karst Geology, CAGS/Key Laboratory of Karst Dynamics, MNR & GZAR/ International Research Center on Karst under the
Auspices of UNESCO, Guilin, Guangxi 541004, China; 2. Pingguo Guangxi, Karst Ecosystem,
National Observation and Research Station, Pingguo, Guangxi 531406, China )

Abstract The karst fault basin in Yunnan Province is a typical ecological fragile area in Southwest China, and it is
characterized by dramatic topographic changes, coexistence of faulted basins, basins and mountains, and seasonal
drought and water shortage, so surface water erosion likely occurs. Soil microorganism promotes the circulation of
nutrient elements in soil, among which microbial biomass carbon (MBC) and microbial biomass nitrogen (MBN)—the
indicators of soil quality —are of great research significance. In this study, primitive forests, grasslands, artificial
forests, shrubs and corn fields in the karst fault basin of Yunnan were selected as the study objects. The changes of
MBC and MBN in soil were measured, and then their response to vegetation types was analyzed.

The results showed that the contents of soil MBC and MBN in shrubs were the highest, indicating that the shrubs
in this study area are more conducive to the accumulation of soil MBC and MBN. In contrast, the contents of soil MBC
and MBN in primary forests were lower than those in shrubs, which was considered to be the result of the the decrease
of effective nutrients available for vegetation growth due to the degradation of primary forests, or the intense
competition between plant growth and microorganisms for nutrients in primary forests and the fact that the demand
capacity of vegetation growth was greater than the conversion capacity of soil microorganisms. The study also found
that the contents of MBC and MBN increased at first and then decreased with vegetation succession, which may be
related to the organic matter content and oxygen availability as well as the surface layer that conforms to microbial
growth conditions. The content of soil MBC decreased with the increase of soil depth. Moreover, the soil depth and
vegetation type are the significant influencing factors of the content of soil MBC (P<0.05), and the soil depth was the
most significant factor (P<0.01). These findings provide a theoretical basis for the control of soil erosion and rocky

desertification in karst fault basin of Yunnan Province.

Key words Kkarst, fault basin, microbial biomass carbon, microbial biomass nitrogen, vegetation types
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