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Abstract: [ Objective ] To investigate the effect of long — term extensive management on soil microbial communities
and the related mechanisms. [ Method ] Moso bamboo ( Phyllostachys edulis) stands with different extensive manage-
ment time (5, 9, 15, and 18 years) were selected and compared with natural masson pine forest ( Pinus massoni-
ana Lamb. ) as control. The phospholipid fatty acids (PLFA) were analyzed to indicate the soil microbial biomass
and community composition. [ Result ] Results showed that the total soil microbial PLFA contents as well as bacteri-
al, fungal, actinomycic and protozoal PLFA contents under moso bamboo stands were all significant lower than that
of masson pine forest (P <0.05) , while no significant difference was found among bamboo stands. The total PLFA
contents of soil microbial community as well as bacterial, fungal and protozoal PLFA contents were all significantly

correlated with soil alkalytic nitrogen ( AN) and available phosphorus ( AP) contents (P <0.05) , while the actino-
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mycic PLFA content correlated with AN, organic matter contents and pH significantly (P <0.05). Soil microbial
diversity, i.e. richness, Shannon diversity and Simpson diversity indexes, decreased progressively with the exten-
sive management time of moso bamboo. According to the results of non-metric multidimensional scaling (NMDS) ,
the soil microbial communities under moso bamboo and masson pine forest were significantly different (R =0. 388 1,
P =0.009). Furthermore, the soil microbial communities were different between the moso bamboo stands with
short-term (5a, 9a) and long —term (15a, 18a) extensive management. The soil moisture, AN, AP and pH ex-
plained 90.28% of the total microbial community variation, among which the soil moisture, AN and AP contributed
significantly to the microbial community variation (P <0.05). [ Conclusion ] The results indicate that long — term
extensive management has a negative effect on soil microbial biomass and result in shifting of microbial community

structure. However, the ecological risks of the forest substitution and long — term extensive management still need to

be further assessed.
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Table 1 Soil physic-chemical properties under bamboo stands with different culture histories

R i S i

s ki oH PR Wl I A
. ; Organic matter Alkalytic N Available P Available K
Treatment Soil Moisture/ % (H,0) 0 4 n 4
/(g kg™) /(mg - kg™") /(mg-kg™") /(mg - kg™)
MP 23.71 £0.60a 4.51 £0.05¢ 43.28 +2.18b 115.21 +21.88a 0.64 £0.15b 40.0+7.2b
5a 18.91 +1.45b 4.61 £0.08bc 57.84 +1.60a 102.20 +3.9ab 1.97 £0.41a 67.0+8.2a
9a 20.42 +£1.00b 4.88 £0.15a 35.75 +1.25be 93.12 £3.7ab 1.95 £0.43a 41.0 £5.0b
15a 19.08 £1.99b 4.71 £0.12b 41.87 £2.13be 93.95 +20.4ab 1.49 £0.85ab 45.7 £3.2b
18a 15.51 £2.13¢ 4.63 +0.06bc 35.01 £4.22¢ 70.15 +5.1b 1.23 £0.25ab 44.7 £5.9b

T Belii o 3 AN E A B AR IS (mean + SD) 5 [6]51 Hp R[] 5B FOR AL BRI 22 5304 5% R E Ko MP /R B RS a9 a.15 a, 18

a FORBITHHIR L EFIR N 5 4 .9 45 .15 4 18 45, TIFf.

Note: The data in the table are the means of 3 replicates and the standard error ( mean £ SD). Different letters in the same column indicate significant

difference at 5% level. MP indicates masson pine. 5 a.9 a .15 a .18 a indicate moso bamboo stands with 5, 9, 15, 18 years of extensive management age,

respectively. The same below.
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FIF PLEA S04 5 % R AE A [ Rf b - S
A SRR 25 SRR, R A AR 1 R
PLFA &8 DL S B LA LR A 55 PLFA & 21
BERTBITH(P <0.05) , A L E B 4 R

BT SEE PLFA S Z B BE 2R (R2) .
XEF AN, 22 R PE AN PLEA 5 AR E 5
SRR, 015 a B AT AR 1 4 22 BRI 20
PLFA i 5 BRI EA 5 25 .

x2 AEAHEMEEFRENHLEPLFASE
Table 2 Soil PLFA contents under bamboo stands with different culture histories nmol - g™"
Jb 3 J. PLFA 407E FEICVESME RO HE TR JRAE BN
Treatment Total PLFA Bacteria G + bacteria G — bacteria Fungi Actinomycete Protoza

MP 113.01 £19.98a  63.97 +13.92a 24.65 +4.76a 22.55 £5.84a 8.69+2.09a 11.28 £4.74a  0.53 +0. 14a
Sa 48.05 £16.60b  28.74 +10.20b 9.81 +3.34b 11.30 +4.49b 4.53 £1.77b 5.75£1.96b  0.24 £0.05b
9a 43.74 £11.67b  26.86 £7.48b 9.42 +2.80b 10.53 £2.91b 3.93 +1.03b 4.30 £2.21b  0.31 £0.18b
15a 58.82+15.49b  34.87 +9.72b 12.63 £3.47b 16.10 £5.01ab 5.36 +1.29b 6.50 £1.34b  0.25 £0.04b
18a 46.61 £4.28b 25.56 +2.45b 9.53 +0.60b 9.98 £1.10b 5.14 £0.55b 5.57+0.52b  0.26 £0.04b

W RIEREY) S PLRA & o AR &, 3
MR RN A AR, BEATIZ A0 [ A O3 A, LAAE 79 X
AR FPE A Y PLEA 5538 52 £ 35 1 — 2
(#3) o GPRFEW], 5 AR, Bl 2 A 00
Xf e PLFA 554 DL K2 A (45 48 22 ECBH PR
BAVEARTE ) (ECR A S PLFA 35 5 S50 0 235

PIRF) 1% W8 K- (P <0.01) o %t F B PLFA
A REIR AT RO DT TR . 5 R
AW PLFA 5 it DL SBT3
HER A PLFA & B 22 hifi & 3% pH DL A HL
JoT 5 X 2H 7R R [ A AR B AR R K OF (P <
0.01),
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Table 3 Stepwise regression analysis
A SRSy FH B
Dependence Independence F value  Significance

J& Total AN, AP 26.703 0. 000
214 Bacteria AN, AP 26.348 0.000
HA Fungi AP, AN 13.043 0.001
JREZE T Actinomycete AN, pH, OM 44.152 0.000
J5 42 B4 Protoza AN, AP 8.672 0. 005
G~ 4l G - bacteria AN, AP 17.134 0.000
G* K G + bacteria AN, AP 23.552 0.000

T : AN AP OM 23 1| S il e 28, A St A L L
Note: AN, AP, and OM indicate alkalytic N, available P and soil
organic matter, respectively.
3.3 ITEREYEESHN
LA B AT IS, 12580 N T S i i b

FEEBAREN B2, HEERKRE EAT
FER 15 a Fi 18 a BATH L IRMA YA+ E
JERERT L REMAMRLAI S a F19 a BATH(P <
0.05) ,Shannon 2 ¥ 3 £t A Al AL 1) 72 1k s
(R 4) . BRI RE Simpson 224
PEFE B B T S MM (P <0.05), 5 Shan-
non ZFEPEFREUN Simpson ZHEERE RO I, KL
L E BT L IEHCE Y RE T Shannon 257 i
Simpson ¥5] i £ B 5 T REREZ W T = & #, 15
a fl18 a BT BE R TS a 9 a BATAR(P <
0.05) ,H:H 18 a TATHK Shannon 145 FF Fil Simpson
P50 B W 2 v TR R AR AR (P <0.05)

x4 TEBEVMSHEEEY

Table 4 Soil microbial diversity indexes

QbR LY IENCY Y Shannon Z ¥ Simpson ZFEME: Shannon 345 J& Simpson 145 &
Treatment Richness Shannon diversity Simpson diversity Shannon eveness Simpson eveness
MP 45 +6.81a 23.55 +2.16a 17.03 £1.65a 0.53 £0.05be 0.38 £0.05bc
Sa 44 +6.66a 21.39 +£0.90ab 15.09 +0.59b 0.49 £0.07c 0.35 +£0.06¢
9a 47 +1.00a 21.36 +1.12ab 14.72 +0.74b 0.45 +0.03¢ 0.31 +0.02¢
15a 35+3.21b 20.60 +0.71b 15.17 £0.34b 0.60 £0.04ab 0.44 +0.04ab
18a 32 £0.58b 20.00 +0.25b 15.28 +0.54b 0.63 £0.02a 0.48 £0.03a

Xof Eh FEAABRIL B AN TRl ML ik 2878 4 FR B P vk 0
PEYI R 2E4T NMDS 204 (181 1), SRS B
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4EBE1 NMDS1

TE:MP FOR T RBARAR:S 2.9 a 15 a 18 a FIR BATHMUL 285 4 IR
5 AR A LS AR 18 4E, T I

Note; MP indicates masson pine. 5 a9 a,15 a,18 a indicate moso bam-

boo stands with 5, 9, 15, 18 years of culture age, respectively. The
same below.
1 AR B AR R BATAR L)
REVE AR BE 1 2248 REE 7 #r
Fig. 1 Non-metric multidimensional scaling (NMDS) analysis of
soil microbial community under bamboo stands with different

culture histories
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2.494, P=0.022) Fgf#EA (F =3.150, P =0.036)
DI pHAE (F =2.046, P =0.062) %f + ek 4 it
KA S A R, 51 # R T 90. 28%
1728 S (181 2) , Ho 385 K & A RO B el A
SR L MR A W RIS S A R (P <
0.05),
4 ik

SRR W A ) BT A R 2 i
JARAR, Ho )y 32 - e e pH B IR EE K 4 DL R SR
SPARBLEE R FZ I, T A P e 4= A A 7 =X
Jite A R AR 5 45 7 it 4 o = B AR A W 5 i G Sl Tl
A, TS0 3 28 R G h b Ra e e . ABFSE
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RN N R SF PLEA &5, B E KT
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< A
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= = >
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i |
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@
(=]
n
-1.0 1.0

B —HEFAxis1(60%)

1 : Soil moisture , AK AP AN OM 43 Jji| 3¢ 7R - 38 35 K 4k R S00H0 A
R R AT P
Note: Soil moisture, AK, AP, AN, OM indicate soil moisture content,
available K, available P, alkalytic N, organic matter, respectively
2 AAHREE AR RBITAR R
T v 0 AT
Fig.2  Canonical correspondence analysis of soil microbial

community under bamboo stands with different culture histories
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Vo MBEESUE IS, th T AN ) A R A b 26 LR
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