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Abstract: The aim of this research is to explore the microecological mechanism of healthy growth and higher
yield of Amorphophallus konjac under acacia forest. The content of soil nutrition was measured by normal
method. Dilution method was used to measure the number of bacteria(B),fungi(F) and actinomycetes(A)
in the bulk,rhizosphere and rhizoplane soils of A. konjac under acacia forest and in the farmland. Dominant

microorganisms were identified by molecular techniques. The results indicated that: (1) The number of bac-
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teria in the bulk and rhizoplane soils of A. konjac under acacia forest markedly increased by 11. 8% and
588. 9% ,while the quantity of fungi in the rhizosphere soil significantly decreased by 74. 4% compared with
A. konjac in the farmland (P<C0. 05). (2) The quantity and percent of beneficial microorganisms in the
bulk,rhizosphere and rhizoplane soils of A. konjac under acacia forest were much higher than that of plants
in the farmland, while the quantity and percent of harmful microorganisms were far lower than that of A.
konjac in the farmland. In the bulk,rhizosphere and rhizoplane soils of A. konjac under acacia forest,three
strains were dominant species, which included Rhizobium radiobacter , Bacillus thuringiensis and Pseudo-
monas mosselii. In the rhizoplane soil, the quantity of Rhizobium radiobacter and Bacillus thuringiensis
were 25.7 and 13. 0 times as many as the number of plants in the farmland. In addition,two fungi(E picoc-
cum nigrum and Penicillium verruculosum ) and one actinomycete Streptomyces viridodiastaticus also
were dominant microorganisms. And the quantity of dominant fungi Epicoccum nigrum in the rhizoplane
and bulk soils of A. konjac under acacia forest were increased by 159. 2% and 120. 3% compared with the
control group,respectively;while dominant species Penicillium verruculosum and Streptomyces viridodia-
staticus were not detected in the corresponding soils of A. konjac in the farmland. Among which, Penicilli-
um verruculosum was occurring widely in the bulk soil,and S. viridodiastaticus was abound in the bulk,
rhizosphere and rhizoplane soils of A. konjac under acacia forest. (3)Significant difference was observed in
the nutrition content of soils under acacia forest and the control group. The content of organic matter in the
bulk and rhizosphere soils of A. konjac under acacia forest markedly increased by 167. 6% and 39. 6%,
while available P and K significantly decreased by 85.6% to 91. 3% and 12. 4% to 13. 0%. It was suggested
that healthy growth and higher yield of A. konjac under acacia forest was closely related to more certain
beneficial dominant microorganisms and less harmful microbes in the bulk,rhizosphere and rhizoplane soils
of A. konjac under acacia forest,as well as higher organic matter content.
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Table 1  Microbial quantity in the rhizosphere, rhizoplane and bulk soils of A. konjac
Bl i=N:) T
£ 5 Sample Bacteria Fungi Actinomycetes

/(105 CFU « g~ 1)

/(102 CFU = g™ 1) /(10* CFU = g~ 1)

A& H Farmland 38.80+0. la 151.0140. 1a 304.02+0. 5a
ﬁ%'{fﬁ HIFEHAK Acacia 43.3740. 2a 223.50+0. 5a 281.52+0. 2a
/A CK% 11.8 48.0 —7.4
4 Bl Farmland 147.9340. 7a 855.17+0. 2a 388.97+0. 4a
MR X 43 .
Rhizosphere soil HIFEAK Acacia 126.904+0. 2a 219.27+0. 4b 364.00+0. 2a
A CKY% —14.2 —74.4 —6.4
4¢ H Farmland 387.07+0.2b 684.6910. 9a 2 601.35%1.9a
Rhizoplane soil HIBEAK Acacia 2 666.45+8. 3a 773.60+£0. 6a 2 002.58+0.5b
A CK% 588. 9 13.0 —23.0

T+ A CK Y6 25 JIM AR FE 245 308 bR 4500 T 1 444 3 5 (] 99 S I 24 3605 2 57 1. 35 (P<C0. 05) 5 Tl

Note: /] CK% indicated the increase rate between acacia forest and farmland; Values followed by different letters within the columns are

significantly different at 0. 05 level. The same as below.
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Table 2 Dominant microorganisms in the rhizosphere, rhizoplane and bulk soils of A. konjac

<3l IR AR 3T R LERDYES GenBank % %5

Style Closest known relative strain Identity/ % GenBank accession No.
B RIARIR B Rhizobium radiobacter 100.0 KJ145860
=M Bacillus thuringiensis 100. 0 KJ145859
i JE CAR B 1A Pseudomonas mosselii 99.1 KJ145858
Bacteria FEN| Ik 4 % FT B Chryseobacterium indologenes 98. 6 KJ145857
BICAB B E Pseudomonas plecoglossicida 99. 4 KJ145856
SLF A T Stenotrophomonas pavanii 99. 5 KJ145862
e T E Penicillium verruculosum 99. 4 KJ145890
B BR# Epicoccum nigrum 99.6 KJ145880
B W5 Aspergillus fumigatus 100. 0 KJ145881
Fungi 6§ Be Wk T Fusarium solani 100. 0 KJ145882
KT B Penicillium canescens 100. 0 KJ145885
RALGETIT Fusarium oxysporum 100. 0 KJ145886
LRVERY B BE R B Streptomyces viridodiastaticus 100. 0 KJ145872
WG OE R H Streptomyces xanthophaeus 99.9 KJ145871
Actffoﬁ;ﬁ];etes LU KEEF T Streptomyces cellulosae 99. 8 KJ145875
W AETS I Streptomyces scabiei 99.9 KJ145877
TEM G R W Streptomyces diastatochromogenes 99. 1 KJ145874
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Table 3 Quantity and percent of dominant bacteria in the rhizosphere, rhizoplane and bulk soils of A. konjac
Bt Quantity/ (105 CFU « g 1) H i Percent/ %
#‘?ﬂl ffﬁﬁ‘?}ﬁl% & LRI & PUEZEI
Sample Dominant bacterium ¢ H | e H | K N
Farmland Acacia 4 CK% Farmland Acacia A CK%
TS RIAR B # R. radiobacter 35.8 25.6 —28.5 24.2 20.2 —16.5
Bm e MAFE B. thuringiensis 6.8 14.1 107. 4 4.6 11.1 141.3
& AR BT P. mosselii 0.0 2.2 — 0.0 1.7 —
MR P 4 HF B C. indologenes 29.6 12.6 —57.4 20.0 9.9 —50.5
Rhizosphere soil
IAR AL P. plecoglossicida 16.0 2.7 —83.1 10.8 2.1 —80.6
HERORME S. pavanii 1.2 0.0 —100.0 0.8 0.0 —100.0
41t Total 89.4 57.2 —36.0 60. 4 45.0 —25.5
T RIAR R H R. radiobacter 39.1 1005.3 2471.1 10.1 37.7 273.3
W& E M E B. thuringiensis 43.0 557.3 1196.0 11.1 20.9 88.3
8
RELE i (G (BB P. mosselii 0.0 264.0 - 0.0 9.9 -
Rhizoplane soil
PRI 4 WEAT T C. indologenes 35.2 0.0 —100.0 9.1 0.0 —100.0
8
41t Total 117.3 1826.6 1457.2 30. 3 58. 6 93.4
T BRI T R, radiobacter 3.7 8.9 140.5 9.5 20.5 115.8
BB MAFE B. thuringiensis 4.6 5.9 28.3 11.9 13.7 15.1
WA+ TR W4 AT C. indologenes 1.9 0.0 —100.0 4.8 0.0 —100.0
Bulk soil AT P. plecoglossicida 6.5 5.7 —12.3 16.7 13.1 —21.6
HHREHME S. pavanii 10.2 8.9 —12.7 26.2 20.5 —21.8
&3t Total 26.9 29.4 25.3 69.1 67.8 —1.9
4 BEFRX MRERMLEBEABERHEMILG]
Table 4 Quantity and percent of dominant fungi in the rhizosphere, rhizoplane and bulk soils of A. konjac
¥ Quantity/(102 CFU« g 1) I fji| Percent/ %
##nl m?}ﬁf% Fiq PRI Ph LRI
Sample Dominant fungus e il K - k il R F -
Farmland Acacia A CK% Farmland Acacia 4 CK%
BHERE E. nigrum 0.0 19.3 - 0.0 8.8 -
& A, fumigatus 18.0 1.1 —93.9 2.1 0.5 —176.2
R 5 86 B J1 78 F. solani 18.0 1.0 —77.8 2.1 1.8 —14.3
Rhizosphere soil
WIKE R P. canescens 62.4 0.0 —100.0 7.3 0.0 —100.0
A1t Total 98.4 24.4 —75.2 11.5 11.1 —3.5
B R E. nigrum 19.1 49.5 159.2 3.1 6.4 106.5
& A. fumigatus 48.6 0.0 —100.0 7.9 0.0 —100.0
*ﬁﬁiiﬁ . i K5k 1 W F. solani 3.7 0.0 —100.0 0.6 0.0 —100.0
Rhizoplane soil AT P. canescens 35.0 0.0 —100.0 5.7 0.0 —100.0
RAHE T # F. oxysporum 38.7 17.8 —54.0 6.3 2.3 —63.5
&3 Total 145.1 67.3 —53.6 23.6 8.7 —63.1
WK E. nigrum 5.9 13.0 120. 3 3.9 5.8 48.7
Pl % P. verruculosum 0.0 80.5 — 0.0 36.0 —
Roh 1 MR8 A, fumigatus 27.5 0.0 —100.0 18.2 0.0 —100.0
Bulk soil 6§ 14 96 T 7 F. solani 3.9 0.0 —100.0 2.6 0.0 —100.0
KT B P. canescens 11.8 0.0 —100.0 7.8 0.0 —100.0
A1t Total 49.1 93.5 90. 4 32.5 41.8 28.6

FEO P R ER B AT B A A S R R
PR AR A O, AR 4 B P R R T
(F. solani) MY T & (F. oxysporum) W] & B H

X MR AR AN g, B ik J) T (F. solani) (42
i T (F. oxysporum) 2 K& % (P. canescen)
TR (A, fumigatus) B & T RIBEM ., 45
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g T3 B T AR P JBE - AR A - S b R AR
R 3 v 0 3 il 2 TR T 55 % 1R (S, scabied) B EX
SRR TR B, MR I, L
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FETJBE = AR DX 08 it 0 22 S S ARG s rh B R
DL Fe - R 25 3 by Tl 0 5 T 1) 50 0 I A R PR R
AR 5 MR Y B 2 T I B R O R R T
FIREARA e, 5 AD 1 5 3 B, I H il 2 TE
TE A3 T 00 B e T ) R AR X S R R B O T
JBE 3 R B AK o

HI 2 5 al AR L 4 b O S R R G K
TR WY A - BB A RE B IS (S, xan-
thophaeus) LT 4E & 55 2 # (S. cellulosae) N IE PT 5k
B I (S. scabied) B0k 52 BUAC H JBE 4 R T IR AK B
s T 23 U oy Tl e 2 T ) BRI A AR 3R b 5 AR L
AR DX A g B — B BRI R AR R A 2 L (E A P R
FHRFEL PR

PTG B 2k T o 2 TR KRG B IR R R
AR AR FHJBE S AR A AR DX R AR 3R 4 O A Tl 4k T
Hi H 0 A AR o R R — B
2.3 BFRETERHSSE

H1 2% 6 R0, i) AR BE S AR DX - B AT L5 A £
AR B M & w39, 6 001 14. 024 .0
SRSt R AR o AR T I 2 FEAR 9 1. 3 00 AN
13.0% . FIRLARIEEEAR X 3 pH 5 %) BTGB @ 22
o WAL RIREAREE 2 AR Ab 138 pH FIA BLT & i
Gy VA SN 25, 500 1167, 6 %0, (H B A A
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Table 5 Quantity and percent of dominant actinomycetes in the rhizosphere, rhizoplane and bulk soils of A. konjac
B {2y e Bl Quantity/(10* + g™ 1) il Percent/ %
Sample Dominant HH PR K K IR s
actinomycete Farmland Acacia 4 CK% Farmland Acacia A CK%
SRE R i EE R A S. viridodiastaticus 0.0 16.0 - 0.0 4.4 -
WBIX s JEREEE A S. scabiei 28.8 0.0 —100.0 7.4 0.0 —100.0
Rhizosphere soil TEM B R S, diastatochromogenes 4.7 0.0 —100.0 1.2 0.0 —100.0
41t Total 33.5 16.0 —52.2 8.6 14 —48.8
IR R E ® S. viridodiastaticus 0.0 492. 6 — 0.0 24,6 —
WS BT W S, xanthophaeus 75.4 0.0 —100.0 2.9 0.0 —100.0
Rhfoﬁifﬁioﬂ UL R S. cellulosae 387.6 0.0 ~100.0 14.9 0.0 ~100.0
P EEE A S, scabiei 156. 1 12.0 —92.3 6.0 0.6 —90.0
41t Total 619.1 504. 6 —18.5 23.8 25.2 5.9
SRE R i EE R A S. viridodiastaticus 0.0 10.7 - 0.0 3.8 -
HUoh 3 EPFEERE S, scabiei 17.0 9.9 —41.8 5.6 3.5 —37.5
Bulk soil TEM B O EF T S, diastatochromogenes 0.0 10.7 - 0.0 3.8 -
23 Total 17.0 31.3 84,1 5.6 1.1 98.2
R6 BFRERBINTEFHEE
Table 6  Soil nutrition contents in the rhizosphere and bulk soils of A. konjac
AL WA IR Available nutrient/(mg » kg™ 1)
FEAh Sample pH Organic matter
/(gekg™ D) NH;-N P K
4 Farmland 6.15+0.0b 13.13£0.1b 5.95+0.0a 14,6240, 8a 82.47+6. 1a
Eﬁijﬁf HIREAK Acacia 7.7240.0a 35,1344, 1a 3.3340.1b 2.1040.1b 72.2440.1b
/1 CK% 25.5 167.6 —44.0 —85.6 —12.4
4¢ W Farmland 7.50+0. 0a 23.35+1.4b 4.14+0.0b 23,4342, 0a 89.86+13. 8a
Rhii%i‘zp}irifsoil I Acacia 7.5940.0a 32,5942, 3 4.7240.1a 2.0540. 1b 78.1842.3b
4 CK% 1.2 39.6 14.0 —91.3 —13.0
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