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1.6.2 Illumina MiSeq EEBMF: & kLA
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Miseq PE300 i & ¥ &7 . 4HE 16S
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TCCTACGGGAGGCAGCA-3)#il 806R (5'-GGAC
TACNNGGG TATCTAAT-3). PCR J Witk & 1
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#* 1 PCRRERRKZ

Tablel. PCR reaction system
Reagent composition Volume
DNA sample X (30 ng)
Forward Primer (5 pmol/L) 1uL
Reverse Primer (5 pmol/L) luL
BSA (2 ng/ulL) 3uL
2xTagq PCR MasterMix 125 uL
ddH,0 7.5-X pL
Total 25 uL
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Figure 1. The change of water content in the soil at
different growth stages of Pennisetum sp..
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Figure 2. The change of organic matter in the soil at
different growth stages of Pennisetum sp. The significant
difference (P<0.05) between the organic matter contents
of different soilsisindicated by the letters a, b, c, d, g, or f.
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Figure 3. The change of soil pH at different growth
stages of Pennisetum sp. The significant difference
(P<0.05) between the pH of different soils is indicated
by the lettersa, b, c, d, eor f.
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Figure 4. The change of the amounts of bacteria in the
soil at different growth stages of Pennisetum sp.. The
significant difference (P<0.05) between the number of
culturable bacteria of different soils is indicated by the
lettersa, b, c, d, e, f or g.
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FEH, PiAb)aia3) 1739089 45741, ittt dh
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*2. HRFIRSIER
Table 2. Sequence data statistics of samples

Percent after
optimization/%

SamplesID Raw tags Clean tags

HZ 141243 135971 96.27 2277
HM 147552 142049 96.27 2281
HF 73096 66578 91.08 1596
HB 74502 68448 91.87 2667
HC 92284 83888 90.90 1201
NZ 106626 ~ 100577 94.33 2928
NM 85281 79680 93.43 2678
NF 86197 75513 87.61 2347
NB 75572 69450 91.90 2658
NC 105351 96860 91.94 2541
Sz 227926 210491 92.35 2782
SM 151595 144690 95.45 2540
SF 126636 116654 92.12 2974
SB 166498 156766 94.15 2736
SC 203811 191474 93.95 2714
41t 1864170 1739089  93.29 36920

H: Floodland, N: Farmland, S: Hilltop, Z: Before planting
Pennisetum sp., M: Seedling stage, F: Tillering stage, B:
Jointing stage, C: Maturity period; For example, HZ stands for
Flood land before planting Pennisetum sp.

Koy eb, o0 SR A B 2 AR R BN HM>
HB>HC>HF>HZ, #iMILRIMER TS T 75.72%.
A H M4 TR 2 FE R B NB>NM>NZ>NC>NF,
AT WL AT 9.29%. L1 T Hb 2 [ £ KA
LI K SF>SB>SZ>SM>SC, 43 BEWIAH TR 2+ 145
Kb, ORI 5.62%. REH B E L
K, BIERD 2 b DR b 1 - S 40 T R 34T B b
Ft, AR BB A A B A 0 SR A TR 2R
PEBIR TR ET, ULHIRME B A 5 R 1G in 11
TR 1 Z R

Chaol #5 £ e ey £ B2, Chaol {HBK,
VLN BB Z . 76 B i A K AR R
T M 3N B BRI HB>HM>HC>HF>
HZ, $hA7 AR AT 1.35 1% . A& i i 4 &
iR H NB>NF>NM>NC>NZ, B3k 5 1 40 15 -
B LRI T R 25.06%. L1 TR Y 240 7 = R
Pk SF>SM>SB>SZ>SC, i 4 5543 BEM Y 40 1 F

3. HmAY Alpha ZHMHIEH
Table3. TheAlphadiversity index of soil samples

Sample ID Chaol Goods coverage/% Observed species PD whole tree Shannon
HzZ 1179.5172 99.11 790 98.9774 5.1654
HM 2594.8745 98.40 2197 277.9349 9.0769
HF 2253.6680 98.26 1461 137.7156 6.8544
HB 2766.8102 98.11 2215 180.3802 8.9273
HC 2519.1110 98.31 1978 223.6992 8.3202
NZ 2546.5540 98.36 2133 204.7398 8.7679
NM 2915.1105 98.16 2415 191.4860 9.4391
NF 3026.4634 97.61 2223 180.5858 8.0441
NB 3184.6675 97.98 2669 216.0488 9.5829
NC 2802.8206 97.94 2189 199.3970 8.1628
Sv4 2591.6852 98.29 2054 167.5348 8.8033
SM 2803.1133 97.99 2114 203.5996 8.8009
SF 2993.1202 97.96 2425 188.4756 9.2982
SB 2780.9529 97.91 2023 181.0532 8.7300
SC 2446.0442 98.17 1782 143.9429 8.4029

H: Floodland, N: Farmland, S: Hilltop, Z: Before planting Pennisetum sp., M: Seedling stage, F: Tillering stage, B: Jointing stage, C:
Maturity period; For example, HZ stands for Flood land before planting Pennisetum sp.
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Figure 5. PCA anaysis of bacterial community
composition in different samples. H: Floodland, N:
Farmland, S: Hilltop, Z: Before planting
Pennisetum sp., M: Seedling stage, F: Tillering stage,
B: Jointing stage, C: Maturity period; For example, HZ
stands for Flood land before planting Pennisetum sp.
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Figure 6. Frequency of phylum level in microbial communities from samples. H: Floodland, N: Farmland, S:
Hilltop, Z: Before planting Pennisetum sp., M: Seedling stage, F: Tillering stage, B:Jointing stage, C: Maturity
period; For example, HZ stands for Flood land before planting Pennisetum sp..
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g Escherichia-Shigells

W g Microvirga M g Pseudarthrobacter
B ¢ Mycobacterium [ g Pseudomonas
g Nitrosomonas g RB41
g Nitrospira B g Rhizobium
B ¢ Nocardioides g Rhodococcus
W g Nordella g Roseiflexus
M g other W g Rubellimicrobium
[ g Paenibacillus [ g Rubrobacter
B g Pedobacter g Solimonas
W ¢ Tepidimicrobium B ¢ unidentified
[ g Thermomonospora W g Vogesella

7. BKFLEEHERERSHE
Figure 7. Frequence of genus level in microbial communities from samples. H: Floodland, N: Farmland, S: Hilltop, Z:
Before planting Pennisetum sp., M: Seedling stage, F: Tillering stage, B: Jointing stage, C: Maturity period; For example,

HZ stands for Flood land before planting Pennisetum sp..

(Sphingomonas) 7.2 B Ja& 1 = B2 fH ALK, #HHE L
T# J& (Sphingomonas) . 2 #1411 J& (Bacillus) . AN3f
7 & (Acinetobacter) . ZFBK 4 J& (Blastococcus) /4
TR R LE AR T B AR R R s Y, R E
PR S R T2 B A Pl T e A AR TR
(Mesor hizobium) (14 #H % = B Bl & B TR B A AR KO
Wrag i, TERABIR AR R, AP AT R T
7.16 5o XFIE P R SERE AL P R R RE Y R R AR
SRR, RIAEEAFNE Y other (5L E i
f) 14.86%-25.77%, FBIZTF 98/ N1k
RHPRHER, TR HADTBOR T 40E
111 A B 43 25 2 4 ) (unidentified), 5 B9 R
12.38%—64.58%, X Al fig e HH T &t 42 (4 BR ) o i
i
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31 EWEXENEHX IR RA T SRR

THESR Al U RPN 3R, A HLB S
AR AL B R A IR A B Y e
BetEsrp, A LR AR B A K A
v TARME AT, RWIE R R R R R T
A LTS R, X A A0 SRR A DA R
WIS RAET . AR S DT 4 R R
SRR L S KRR, AT R
ot - S KR A TR A R BE R A, X ]
REZ 1 T B Ry BEM RO . 2 IS 1 3 5t
A rEEE LR BT, RIS
b K SR AT BERA G 2 4% 13 pH FERE MK
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BN R AR, IR 1 5 I
B, 16 HH BT EO6 14 pH AR, X5 1E R
SPGB ST s AR

32 EWEXHEE X IEM RIS R L
REPE R )

AL % 16S rRNA LK JFH ) V3-V4
AR [Hlumina MiSeq P75 538 , A T AL AD 5 b
DX B TR S5 AN [ b - SR A0 DA RV A ) L 2
FEPE , FRAT AR 42T 1) 40 TR VR 15 B o ik 5 RDP
B P £ BT A, R TKOF B
e AT BE 2 i £ T 1] (Actinobacteria) . AR FE T 1]
(Proteobacteria), L H T JIAIXT FIEK 5 £
AKAP B, R Y R 49 26 (unidentified) Y 4
B, KU P AL 5 b DX 1 - S e 28 2 T
MAEY B, AR Z YRS TA TR R A,
T3 SE R B P Rl R FA TR R Y 2R 44t T
FE R

W OME L Fh M E W R 5, L+
Pseudarthrobacter . 2&i# 1 [G [ J& (Nocardioides) .
Y 4 1 B0 i T & (Sphingomanas) it A X = JE £ Fir
BN . 4 i3 Pseudarthrobacter . 73K 1 B 14 &
(Devosia) LA Kz 18 A5 A9 14 J& (Bradyr hizobium) i 4H
XfFRE OB T 2 . AR T A, Gaiella #lHp
A AL T4 J& (Mesor hi zobi um) it A X = J3F L L T 2
FRRERTSE S . WEEEE RRW], il B o R b aD
S5 Ml DX M | A EH b R L TO0 S Y A TR TR R
KAV b B SR R AN R Y, b R e e i A
B F B TR N 02 R IS T 8 290 T3
5o VSAKIGEL, AR, BEAS AR I
SR A PR BRAC = R BR R S R P2 Wy
At T J& (Sphingomanas) & —FP Ih BEF A, HATST
MU BERS T 32 208 5%, 72 AR AU P A B 1 A

Sy ATz, R R — L R PR BE A
fit Z I IR = Ay A NG Y, XTI
PR IB A G T W AN AT R o AR AR H
A BT HS I A PEIR 37 [Q TR % (Devosia) 5 78 ) A 2295
[ 9 % 5 B2 R OGN, X BEIAEAR IR AR
TR B0 T BT U TR 22 A AR A8 8 R i 5 RAT Tk
T AE FH 281 g 02 A M3 973 1 i (Bradyr hi zobium) = B 1
A PTG, 33X R WA B TR B AT S A S e R A
FE AL R b - SFERRAE IR . A8 1L TV ~F B2 1S fin
Y EL T 8 Ry R AR AR RS 19 8 (Mesor hizobium) , Hor]
5 G RMEYIIE LA AR T AR Y R,
e LT AR B T A R RO IR s, AT e
LR EEIA . AP A X H IR E FE
ARV GEIR, X SE T RE TR R SR 1 K B AT LA
ARk R A A FHAS [ 28 70 7y - e e — A4 iy S
F AT AN S L X A1 Tz RS S R R A
FEIRA A B B

llumina MiSeq il Jf> 4% 5 18 oF 3 B 35 %
(Chaol $5%0)H1Z 4145 % (Shannon & %)k iz ik
BHEAD A 3t - SFE A TR )RRV Al b A, AT
FPEREMIEE, TR TS
4, Hedr Cheol 45 87E B R AR K A AT AT i 30
BILCARE AT EE R, AR R L, B R R
AT Chaol $EEUEmm 1, L i W 7E B
TR BEMDIIN B v, 102K I L 39 v 2 TR
eI 3 & 1 o Shannon $& BC7EFliE F 7 5L J5 W A e
BT, UL E R R FE A IR R R 2
FEPE . JEHLY Shannon 15 %0 Chaol 15 %7E =
Pttt rh 25 02 dpe AR Y, 10 B 33X = A o el
Hby A SR TR 22 R TN R AR

Zi Bk, ERERIRER] BAR SEALRD S X+
BAMRE A 2R E R, A s LA
MU &, XF 58 pH 2, AR,
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Effect of Pennisetum sp. and its different growth periods on
physical-chemical properties and bacterial diversity in
sandstone areas
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Abstract: [Objective] This study aimed to analyze the effect of Pennisetum sp. in different growth stage on soil
physical-chemical properties and bacterial community structure, and provide a theoretical basis for better
application of Pennisetum sp. to improve soil in Pisha sandstone area. [Methods] We used [llumina MiSeq
sequencing to compare the effect of Pennisetum sp. in different growth stage on soil bacterial community structure.
[Results] After planting Pennisetum sp., the water content of each plot was lowest in tillering stage and highest in
maturity period. The soil organic content increased and soil pH did not change significantly. The dominant bacteria
of every plot obtained at phylum level were Actinobacteria and Proteobacteria. At genus level, the highest
abundance was unidentified. Bacterial diversity and species abundance in three sample plots were higher than those
before planting Pennisetum sp. The soil bacterial diversity and species abundance of farmland were highest in
jointing stage, the amount of bacteria was highest in tillering stage. The soil bacterial diversity and species
abundance of hilltop were highest in tillering stage. The soil bacterial diversity of flood and was highest in seedling
stage, the species abundance was highest in jointing stage. [Conclusion] The soil bacterial community structure in
Pisha sandstone was similar in different growth stage of Pennisetum sp. Pennisetum sp. can obviously promote soil
bacterial diversity and species abundance and improve soil organic matter content effectively. However, the soil
bacterial diversity, amounts and organic matter content reached a maximum in different growth stage.

Keywords: Pennisetum sp., soil bacteria, community structure, high-throughput sequencing
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