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Soil microbial biomass properties under typical vegetation types in the Taiyue
Mountain of China*
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AlsiEat In order to understand the effect of vegetation type on soil microbial biomass, this paper investigated the variation
of soil microbial biomass with the soil and litter nutrient content in Mt. Taiyue, Shanxi, China. We measured soil microbial
biomass and analyzed its correlation with soil physical-chemical properties and litter nutrient content by using path analysis
model for Larix principis-rupprechtii Mayr. artificial pure forest (PF), Larch-Betula platyphylla Suk. mixed forests (MF),
shrubbery (S) and meadow (M). The results showed that: (1) the content of soil microbial biomass C and N, soil organic carbon
(SOC) and total nitrogen (TN) gradually decreased with the soil depth. (2) The content of SOC, TN, MBC and MBN of each
layer decreased in the order of M > PF > MF > S. The content of MBC and MBN in M and MF were significantly higher than
those in PF and S. (3) The range of MBC/MBN was 6—8 in layers A and B and 4-10 in layers C and D. (4) The soil microbial
entropy in MF and S were significantly higher than those in PF and M. (5) Path analysis showed certain degree of correlation
between soil microbial biomass and soil physical-chemical properties or litter nutrient content. (6) The vegetation type had an
effect on soil microbial biomass, with PF and M the most beneficial to soil carbon contents.

ey soil microbial biomass; soil microbial biomass C/N; soil microbial entropy; litter nutrient; vegetation types; path analysis

BB AT BRI RE AR A, AR TR . WRTA | A ORR . L (L TR 0 A
TSR AT S ot PR (P, FER LR AT, BT Ak, B IR 4 Y BF I 4% - B B i 5 s
LB ) S M RO RE 0, TN T LRSI Or g g g A Sy SR BEAR L 0 AR, 8 B W ik
BRI H6 09 0 P PSS LSt R MR e o | oo 100 B B St BT
R R TR R R, SO e e
BV B A A B R RN S

Wi I 49 Received: 2015-09-23  453% 1] Accepted: 2015-11-11 R A FE AP AR R O AR — 3843, (0 L3R A
ROl 2 35 VEAT L B BIF 4 30 (201404213) %8 Supported by the gy - g B2 Lo b .

Forestry Special Funds for Public Welfare Projects (201404213) EARARARE I b S e TS o o HA AR A R
JWIRVEH Corresponding author (E-mail: hanhr@bjfu.edu.cn) P (MBC) . H3EMUEY R A (MBN) | 3 AE Y & i




(MBP) 45, MBCHIMBNI[##% fk #p, w] DIAR Gf-H Sz e +
HEA PR (SOC) | 42 (TN) (15 i A (AR AL, R
MBCHIMBNYE N 3 L 2 A5 b TR A5 .+t
TR 2 0] a0 A 22 kg ok, SRR R )2 40 R AE B
IR AR 2 06 T g — 5 1.

R V% W i A S A ) [ 4 1 3 A A A L ) R A
B3 A 22—, AN [l T 0 A 2 0 T 7 4 A 4% S 1 A
i M bR A PR VE ) B R R A R VE ) IR E M IR
ML IR oz, R A RS RED B IR, S22 T &
KR7E B R LA S0 2P, RER PR T ME
BHLTR ., Rt EF A —R, XS LR Z MY
BT, MR AR, £HIR R, EEA ML . 3700
R, pHIEW A AR, DR, W A ) A e 26 10 U
WS 1w AR5 R K H AR Y2 AL AR B 2.
HAT, AN [ A g 28 80 R 3 /& B R 4 &2,
{EL X - SR A 0 O F 2 R X A /0 528 FRATT L P 4 K 1
T4 5 bR 37 4 M L R0 R 2K RN AE R RS N T Ak | AR
TEIHHA A HETR AT AR L T AR N B ) ) 3R A A= W e i A8 AL
BT, BEGTAR R AL 2SR 3 i A Wy i 25 5
FE 43 M7 b AT AN - B AR R A O &R, DI R R A 2R
MAE R G R A Y b 7R A B (B A .

T GRS TES

L1 FsR AL

W5 M ST L PG A 3A T 0 U B R L O M
(ZRZ111°91-112°04", Jb£536°35'-36°53") , BE N IREIE2 100-
2 400 m. 7% XA JE T R B R, DU B, AT
K86 C, FFEM 660 mm, WEFETFE6, 7, 8/, &
S AERE TR AY60%LL . HIE2 500-2 700 h. %31 7 bk 37 .
25 FR4 553.20 hm?, 3% 37 AR5 #1220 803.70 m?, R 35
R K84 7%. HebI&E M ¥y (Larix principis-rupprechtii) Fl [ HE
(Betula platyphylla) A X fe BAC R T AR B, A E
P T (Corylus mandshurica) . % J#F ( Rosa xanthina) |
2% (Lonicera japonica) . Wi ¥ ( Lespedeza bicolor) . 2
#)F (Rubus corchorifolius) %, FA [ L Fp by 40 025
(Carex rigescens) . /N21%G ( Dendranthema chanetii) 5.
MR R i A, Hop DA m N E.
1.2 W&

20144F7H F 1L PG A 5 1 G sy bk g 2 BAR A0 98 iE A A
Tl AR IR FURE TR ST L T R A e 4R A 2
B, TERR R W R RN A3 AT BT A 20 mox 30 mitj AR,
FAEAS ML N BEHLIE B33 m x 3 mvIMVEETT, LT 129 Kl
FEARKFE W L. RA “V” FIE AR A/ INEE 7 N REAIL % B
3ASRFEA, FHE AR50 mmfy + 457 #7E0-10 em (AR ) | 10-
20 em (BJ2) | 20-30 cm (CJ2) | 30-40 cm (D) )2 TR
K. A HHERE S B 2 R AR A Y5 e it 2 mmi, —F PR
T4 COKFNHTMBC, MBNRJIIE , — 3820 XI5 43 31
31 mmii F10.25 mmi, i3 1 mmid 39 X+ T pHIE I |
110.25 mmifi i T+ T IR BT (SOC, TN, DOCK
ErKREE) I E . AE R I BERL L FE3A/NRE T, WidE b |

2248 R H 487

AFIVHE S R 9 0 A LR T TE 5607 00 5 BB
FE.

R R E AREHE

Table 1 Basic conditions of the sample plots

HHER Y

. ) °) K i
Vegetation Slope Slopiﬁp{)lsition I?l%lri%got[{o)n (]i:ﬁlf%gi/glll) FE(')ErﬂeTit( teg)e
type direction
PF % South 1 Central 29 2199 32
MF M3k South i Central 31 2196 30
S ™3 South A7 Central 32 2159 —
M ®¥% South ¥k Central 28 2201 —

PF: ALy MR N LAk MF: AL RS TR TR SR S HE AR bR
M: Hifg.

PF: Larix principis-rupprechtii artificial pure forest; MF: Larch-Betula
platylla mixed forests; S: shrubbery; M: meadow.
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Table 2 Soil physical-chemical properties

+2 it B LK AL LR FHEAA pHIi KR (W/%)

Soil layer Vegetation type SOC (w/g kg™) DOC (w/g kg™) TN (w/g kg™) Value of pH Moisture content
PF 35.495 + 1.982b 135.355 + 12.491a 2.36 £ 0.002b 7.237+0.112a 0.3371
A MF 27.129 + 1.793¢ 135.464 £2.321a 2.336 = 0.008b 6.74 + 0.053b 0.5791
(0-10 cm) S 22.062 + 1.892d 98.701 + 6.724b 1.747 + 0.115¢ 6.79 £ 0.098b 0.1546
M 50.573 +0.195a 151.357 + 12.285a 3.919 + 0.006a 6.05 £ 0.026¢ 0.5553
PF 33.231 +2.199b 127.647 + 3.473a 2.364+0.001b 7.317 +0.126a 0.3890
B MF 24.073 + 1.638¢ 135.635 + 3.912a 1.838 + 0.039¢ 7.033 + 0.042b 0.4851
(10-20 cm) S 15.066 + 0.062d 71.157 + 5.167b 1.118 + 0.046d 7.16 £ 0.056b 0.1518
M 49.185 + 2.365a 135.649 + 7.287a 3.914 £ 0.006a 6.17 £0.01c 0.4842
PF 32.831 + 7.552b 115.849 + 5.153b 1.967 + 0.01b 7.58 £ 0.089ab 0.2987
C MF 25.314 + 1.384b 138.646 + 4.188a 1.499 + 0.01c¢ 7.377 +0.263a 0.4533
(20-30 cm) S 11.024 + 0.482¢ 66.971 + 0.892¢ 0.77 + 0.053d 7.18 £0.017b 0.1796
M 37.962 + 3.466a 139.993 + 3.018a 3.275+0.097a 6.55+0.078¢ 0.4284
PF 22.298 +0.283b 133.440 + 3.064b 1.407 + 0.045¢ 7.67+0.072a 0.3474
D MF 20.552+ 1.1b 135.979 + 7.328a 1.597 + 0.053b 7.203 + 0.006b 0.4628
(30-40 cm) S 11.351 +0.353¢ 53.636 + 2.010c 0.749 + 0.092d 7.397 £ 0.121b 0.1682
M 34761 +3.652a 143.271 + 3.682a 3.165+0.123a 6.67 +0.151c 0.4054

PF: AEJLIE A N T2l MF: A JLyg it 4 IR e bk S JEACHR; M Bife). ARG FRER RN RS PR R 22 S 3% (P <0.05) .

PF: Larix principis-rupprechtii artificial pure forest; MF: Larch-Betula platylla mixed forests; S: shrubbery; M: meadow. Different small letters indicate

significant difference at 0.05 level between vegetation types.
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PEIIY, ARP A BE ST HIEMBC S R R E 22 5 (P <
0.05) .
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Table 3 Effects of soil layer and vegetation type on soil MBC
[KI 2 Factor F P

T W2 R Vegetation type 238.704 <0.001
+ 2 Soil layer 843.720 <0.001
FH B 255 x + )2 Vegetation type x Soil layer 24.365 <0.001
¢
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XSRHE (P <0.05). PF: AIUVEMFA A T 4libk; MF. AEbIE AL I HE
TRAEHR; S: HEARMR; M: Hifa.

Fig. 1 Microbial biomass carbon under different vegetation types.
Different small letters indicate significant difference at 0.05 level between
vegetation types. PF: Larix principis-rupprechtii artificial pure forest; ME:
Larch-Betula platylla mixed forests; S: shrubbery; M: meadow.
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Table 4 Effects of soil layer and vegetation type on soil MBN

[N % Factor F P
Fi W& AT Vegetation type 337.321 <0.001
+ )2 Soil layer 696.715 <0.001
FH P x 1 2 Vegetation type x Soil layer 27.871 <0.001
yC
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2 FE (P <0.05). PF: BILE IS A T 40Mk; MF: fEJb7% HfL 114
TRAEHR; S: JEARMR; M: Fifi.

Fig. 2 Microbial biomass nitrogen under different vegetation types.
Different small letters meant significant difference at 0.05 level between
vegetation types. PF: Larix principis-rupprechtii artificial pure forest; MF:
Larch-Betula platylla mixed forests; S: shrubbery; M: meadow.
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Fig. 3 Microbial biomass C/N under different vegetation types. Different
small letters meant significant difference at 0.05 level between vegetation
types. PF: Larix principis-rupprechtii artificial pure forest; MF: Larch-Betula
platylla mixed forests; S: shrubbery; M: meadow.
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Fig. 4 Proportion of microbial biomass carbon in total organic carbon
under different vegetation types. Different small letters meant significant
difference at 0.05 level in different vegetation types. PF: Larix principis-
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Ie) SSSSSSSSSSS

rupprechtii artificial pure forest; MF: Larch-Betula platylla mixed forests; S:
shrubbery; M: meadow.
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Fig. 5 Proportion of microbial biomass nitrogen in soil total nitrogen
under different vegetation types. Different small letters meant significantly
difference at 0.05 level in different vegetation types. PF: Larix principis-
rupprechtii artificial pure forest; MF: Larch-Betula platylla mixed forests; S:
shrubbery; M: meadow.
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0.05).

RS FEEHEBAZY TR QBT

Table 5 Element concentrations of litters under different vegetation types

REBEE C N

Vegetation type (wigkg") (wigkg") CN
PF 322.812+8.73a 12.263 +£0.238a  26.324 £ 0.462a
MF 380.525 + 3.57b 15.935+0.164b  23.882 + 0.444b
S 289.085+2.944c  11.171 £0.429a  25.898 + 0.836a
M 323.964 +£5.993d 48.620 + 1.054c¢ 6.664 +0.138¢

PF: AEdb e i N T4l bk s MF: AU 7% RN FLMEIR S0 S AR AR
M. Fifi).

PF: Larix principis-rupprechtii artificial pure forest; MF: Larch-Betula
platylla mixed forests; S: shrubbery; M: meadow.
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> SOC > Whx, HHEFm HIEMBCH X LY

TRVE PN+ HEMBNAY B33 8500 B K (388) , X5 &S
Hp R 5 ) SR MB C L 422 3% 7 e K9 45 5 — 3 4 SOCHN
JH 7% Wik )+ HEMBNI TR0 0, (HY38 i - TNAIE
5 W) 5 IR 2 6 - S MIBN P A 58 K A [ 2 28 1, 3 ok
75 0 e 7 A I T 4 A0 0 R 5 R TNGG - 3EMBBN 45/
BB RN £HESOC, TN, P8V Wk . & X +HEMBN)
TUERZE PR B W4 > SOC > TN > ¥ Wik, H 152 m + 1%

Table 6 Relationship of soil microbial characteristics with the litter and soil physical-chemical properties

FHAE WA MUEY R A LHCAPUR LA TEMEA HLK pH THEERALL W REDR EYER AL
Property MBC MBN SOC TN DOC Soil C/N Litter C Litter N Litter C/N
MBC 1
MBN 0.926%* 1
SOC 0.754%%* 0.839%* 1
™ 0.894%* 0.926%* 0.951%* 1
DOC 0.595* 0.564 0.784%* 0.776**
pH -0.905%* -0.918%** -0.596* -0.780%* -0.385 1
Soil C/N -0.302 -0.136 0.284 -0.025 0.129 0.467 1
Litter C 0.247 -0.055 0.022 0.145 0.468 -0.027 -0.358 1
Litter N 0.936%* 0.988%** 0.887%* 0.967%* 0.639* -0.893** -0.115 0.024 1
Litter C/N -0.935%* -0.993%* -0.867** -0.954%* -0.620* 0.909%** 0.137 -0.005 -0.998%* 1

* P<0.05; ** P<0.01.
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Table 7 Path coefficient from environment factors to soil microbial biomass C
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[ 42 4 1] Indirect action

A E - - ; e ; SR
. : . + B FHEAA ER TRYE WA A
Environment factor Direct action gi?gc 23 §N A ?ﬁj?éﬁ J?;l{ﬁj?;? ]'f:) taE Total effect
SOC 0 — 0 0.005 0.825 0.83 0.83
TN 0 0 — 0.032 0.899 0.931 0.931
Litter C 0.224 0 0 — 0.022 0.022 0.246
Litter N 0.930 0 0 0.005 — 0.005 0.935
8 +TEMBNZHMEFHMHBERE
Table 8 Path coefficient from environment factors to soil microbial biomass N
R A4/ Indirect action o
AP HEEH s o ; T - S
A : . A LR TR el Pk UER-2/E &1
Environment factor Direct action L%&;Oﬁc %N A )?ifﬁj? C Trﬁj?fk ,F;) t; Total effect
SOC 0 — -0.425 0 1.260 0.835 0.835
TN -0.447 0 — 0 0.967 0.967 0.52
Litter C 0 0 -0.065 — 0.034 -0.031 -0.031
Litter N 1.421 0 1.374 0 — 1.374 2.795

MBNAY K 2 R L HETNANRE I PN,

SRkt
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