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Effects of canopy damage on soil CO, fixation bacterial
community structurein Xiaokeng forest farm
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Abstract: [Objective] We designed and did experiments to simulate canopy damage in Xiaokeng
forest farm, and to analyze the impact of canopy openness and litter input on soil CO, fixation
bacteria community structure. [Methods] A manipulative field experiment was conducted to study
the effects of four different forms. control plots, damage-removal and treatment, damage-retention
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and processing, and untreated-add foliage treatment. Soil CO, fixation bacteria community structure
was measured by MiSeq analyses after a year of canopy damage. [Results] Based on bioinformatics
and statistical analyses, community richness of soil CO, fixation bacteria decreased and diversity
increased under the influence of litter inputs and canopy openness. Nitrosospira increased
significantly and became the dominant population, whereas the origina dominant group of
Bradyrhizobium decreased. Principal component analysis shows that community structures of soil
CO, fixation bacteria were changed. [Conclusion] A large number of litter inputs and increased
canopy openness improved diversity of soil CO, fixation bacteria, but decreased their community

richness, and affected their community structure.

Keywords: cbbL gene, Litter input, CO, fixation bacteria, Canopy openness, Community structure
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CN 10.72+0.09c 70.33+2.83b
TR 29.95+1.84b 25.19+19.26¢
TD 39.61+3.53a 886.06+0.73a
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Note: The mean and standard error (n=3) were shown. The letters
represent significant differences among treatments (P<0.05).
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Figure 1 OTUs rarefaction curves of soil CO, fixation
bacteria
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TEJE /K- b, IR ey i o LUK T 1%
(R 7% A IV fitf A1 M2 B J8 (Nlitrosospira) . 18 A= M B
J& (Bradyrhizobium), Stappia. Methyloferula, {7
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Table4 Correlative analyses of soil CO, fixation
bacteria and environmental factors at genus level

J& METT IR/ TN
Genus Canopy openness (%)  Litter input (g)

Nitrosospira 0.426 0.249
Bradyrhizobium —0.509 —0.499
Sappia 0.335 0.777%*
Methyloferula —0.682* —0.129
Xanthobacter 0.580* 0.683*
Burkholderia —-0.120 —0.351
Paraburkholderia 0.205 0.601*
Caballeronia 0.078 —0.473
Hydrocarboniphaga 0.695* 0.546
Methyloversatilis —0.486 —0.277
Mesorhizobium 0.015 0.467
Nitrobacter 0.760** 0.047
Oligotropha 0.560 0.390
Rhodopseudomonas 0.227 -0.422
Acidovorax 0.393 0.276
Variovorax 0.314 —0.280
Meganema —-0.367 0.418
Herbaspirillum —0.265 -0.275
Cupriavidus -0.284 0.362
Oscillochloridaceae 0.526 0.316
Derxia 0.395 0.341
Limnochorda —0.381 0.230
Aminobacter 0.388 0.399
Ralstonia 0.091 —-0.361
Thermithiobacillus —-0.276 0.301
Skermanella 0.267 —-0.228
Dokdonella -0.117 -0.125
Halorhodospira 0.166 0.508
Thioalkalivibrio —0.244 0.366
Rhodoblastus 0.103 0.129
Thioploca 0.750** 0.271
Acidithiobacillus —-0.041 —0.593*
Snorhizobium 0.244 0.440
Solirubrobacter —-0.102 —0.448
Azospirillum —-0.029 -0.427
Azohydromonas —0.277 —0.287
T XU E R AR (P<0.05); ** . BUN b AR B A A

(P<0.01); MATARFHAAE B EHCHE.

Note: *: Bilateral significant correlation (P<0.05); **: Bilatera
significant correlation (P<0.01). The boldface represents a
significant correlation between CO, fixation bacteria and
environmental factor.

FF 15 J& (Xanthobacter) . 111 ¢ G J& (Burkhol deria) |
AIMA 72 S T & (Paraburkholderia) . Hirpr, @@k 5
J& 55 AR T BE FE T Y A YA B AR
X Z, Sappia FEIA 5 K JE (Paraburkhol deria)
5VE W A A e R 2 B 2 A OG T
Methyloferula 5 MR B A4 7E 0 2 ARG . TEAF Ak
BREA L 18 A AR R T AP v TR T e B S MR T B A
U8 7 Wy i A A TR 3 12 25 A SOk, BT DAL
|, WAEIRRE SN AR, g AR
S B AU e IR B A U GG R . Bk,
TEJER AT b, X SE RV A2 U8 7 P 5 FLEOR
3 Wi

ARARATEE SZ AN SRR AR A A3 ol ™ 5
MRTEB OGN T MGEFFEE, B T ARAMABIAEE , [R]
I 2 R TV ARRR, BRbR I 3R 00 U 7% i
ATEIRGEHIE N, X ARARAE A RGP R
T IEHE WA IR RS EE R — K
Wy, TERTEYI R . DI R SRR, 2
SRZZHFZA o AT H 30 52 AL I o ed i s ) 4
Ptk 5 MRRE 52 458 5 T - S8 [ e Tl A 0 RV 4
BEE T RRARARAR S R G 2 R i 0 3 [
WRBLEE Y RsEe, A BT T A T R A P e ]
W7
31 R FFE R IR E R A B S0

ARSI T MO TTEE, BB @ A MR Ty
R (R 0 J22 5 ) S T R I8 AR BB BE L R 43 FHO'G R
AR R T AE ZREEP RRE )
ORISR 2 ST AR [l i) e A s A iR i R
AN[EMRE A% i E IR YR R B, 5
XTREACFRARLY , (RIS ARt Tg AN A TR . R A
PR R T PO B A AR TR TR A
Bk, WE—F)5, SITEFEA L, [EARRTEAL
Bofdi ARG . IR LA M R B AR

ARG, ARALLIE T X ARARIE R 5 B Xt
Fedh TD F1 TR 47 THi0Ab B, AbBES EIRPIEE
AR R I, 25 R S 3 I [ e AR iy
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ARSI, FOEEEGERRAR, X SHT AR AR
JE—EM, TR PR SXTREMIEL, FURMOETF R 2
F5gna, B LL SRR GEE X 3 R A
SO, SRR RIS, AR
Ko [RIBS, X A 3 [ et A= oy B i 45 4 7™ A B
S RZM, IV Ah R TR R A R S IS A
T, e A AR B JE Al Methyloferula 25 257 DU B
B
3.2 EEMEAS T IEE R E YRS

PR YL NG S e we AR RS A at
CO, i E B T2 —B1 ) sk KT
BRSRIMA AT BE S5 1) - 38 1 B vk, (T 5 i
I R RIS YR A W E Sk
P DUERFSE 2 I 7 s o T LA e
HE R M TS PE . AR BRSe R, UD
T A P& AR RS, SXTREAEE, I
IR IR Y AR BN, RSO RAL
8 5 40 9 A A A A KT - 498 TR S A ) A 2 A
FRA TR, EAHARIRT . Sappia. BT R E R
A v PR o S I R, i1 A MR BT A
e, E P R 7 o B

AT A2 451388 3 R BRI B R 95 e A
AYSEIN, (R T SR W 0 2 R RO RN
Bk, IFEXS AR LS RO . TD FEHLZ
MR KA B AR, 5 2008 4Rk KA
JERTETEARML, S50 1 s, MOETFEEFRTE
Pyt A (R R 5% ) L B — Kb X - 8 [ B s A=
AR R S B S, T LR ) R
B — Qb P /N2 ] R Y R MRS T G
T BRARAR A L, T 4] 0 ) e A 22 T AR T
TR E T, IS B A P 1 22 R 1 A
FEi

RO 32 5 25 5 BOMRTE T B2 F1R 75 P A
ARk, SR ARMAE S R G0 A — R, bk
S8 B 1IN 255 e KT R 9 0 1) il R ) e Ak
SETE AR, DA X 1 A A T 4 4 A R

£ 4R, REFEMAEYZ FIRRFRNE R 152
Wi 347 @ s AR ] B AEAH DG B S AHOG , Rl — s 2 8L
FIZERE, UnEAHALIZ B Sappia 2T S IEAE
18 £E AL 1 FI Methyloferula S5 25 BE L i AH G5 (H
oA — BESSTE XS P K 2R 7 A AH R B 2, L
Caballeronia F141 18 5. ifd 15 J& (Rhodopseudomonas)
SMOE T BAEAHDG, TS VR e A S TG
Meganema F1 574 i# J& (Cupriavidus) & IF i AH ) , X
A BB A X BB ST AN [R] (4 A 285 TR B SRR B AN [
T2 Y o

B2, DRI SZ 45N i - S [ B Tl A )
B ZAEPE RN IR L, o X R 4544 A B S 1)
SO o TEARSZIADMA, T EERRREY T, 184
MY TR LU, AR TR Z s MO
ZPUE, WA IR R SO ILASERE, Sappia.
{6 FF 1 )& (Xanthobacter) #1 &1 111 72 [ # J&
(Paraburkholderia) &S G, 118 AR MR DR
Methyloferula FI{11 5e FG & W B @ i /b . RGeSz 4
i, AIEPIBRIR I, XU HE M,
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