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Variation in microbial community structure in the rhizosphere soil of Salvia
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Abstract . Salvia miltiorrhiza Bunge, a staple in Chinese herbal medicine, is widely used for the treatment of cardiovascular
diseases. However, the yield and quality of S. miltiorrhiza have decreased dramatically because of severe continuous
cropping obstacles stemming from inadequate wild resources and limited genuine production areas. The rhizosphere soil
samples of S. miltiorrhiza under three cropping modes—rotation cropping monoculture ( RCMO ), continuous cropping
monoculture ( CCMO ), and intercropping mix-culture ( ICMI)—were collected from the city of Bozhou in the Anhui

province. The MiSeq high-throughput sequencing technique, targeting the V3-V4 region of the bacterial 16S rDNA gene and
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the V4 region of the fungi 18S rDNA gene, was used to investigate the bacterial and fungi community structure and analyze
the links between the microbial community structure and soil environmental parameters. The goal of this study was to
illuminate the mechanism of continuous cropping obstacles that occur in S. miltiorrhiza from the perspective of a rhizospheric
micro-ecological environment. Overall, most Alpha diversity indexes of microbial communities followed the order of RCMO>
ICMI>CCMO, but significant differences were not observed between the three cropping modes. The Shannon-Wiener index
of bacterial community and the mycorrhizal colonization of S. miltiorrhiza under RCMO were higher than those under CCMO.
The relative abundance of the top 10 dominant bacterial phyla accounted for 94% , and all of the 10 dominant phyla were the
same across all cropping modes; these were Proteobacteria, Acidobacteria, Gemmatimonadetes, Planctomycetes,
Actinobacteria, Bacteroidetes, Verrucomicrobia, Unclassified, Firmicutes, and Chloroflexi phyla. In terms of bacterial
community composition, the relative abundance of Gemmatimonadetes phylum under RCMO was lower than that under
CCMO and ICMI. In contrast, the dominance of Planctomycetes and Bacteroidetes phyla under RCMO and ICMI were higher
than that under CCMO. In total, only nine fungi phyla were found in this study, most of them unclassified fungi. The
relative abundance of Zygomycota, Chytridiomycota, and Ascomycota phyla under RCMO and ICMI increased compared to
CCMO. Furthermore, the relationship between the microbes differed significantly across the three cropping modes. The
rotation of S. miltiorrhiza even reversed the relationship between fungi, from negative undehttp ://toutiao. 7junshi. com/?
qid = minitopr CCMO to positive. The ratio of beneficial Bacillus genus decreased but pathogenic Fusarium genus increased
under CCMO, which might change the relationship between the microbial community and dramatically exacerbate the
diseases of S. miliiorrhiza. Differentiations between the microbial communities were not evident between the three cropping
modes according to principal coordinates analysis (PCoA). The variation in microbial communities was controlled by eight
principal coordinates, among which the first two principal coordinates explained less than 30% of the total variance. This
indicates that there was no dominant factor that shaped the microbial community. The results showed that soil pH, ORP,
and partial mineral nutrients were improved under RCMO and ICMI modes compared to CCMO. A Monte Carlo permutation
test revealed that soil environmental parameters were closely related to the differences in the bacterial community but not the
fungi community. Total and available K were positively correlated to bacterial and fungi communities under ICMI,
respectively. In contrast, fungi communities under RCMO and CCMO were better adapted to low available K and high ORP
in soil environments. Our study indicated that RCMO and ICMI can, to some extent, improve the physicochemical properties
of soil, increase the diversity of microbial community in the rhizosphere soil of S. miltiorrhiza, and change the microbe-

microbe and microbe-plant relationships in comparison with CCMO, thus alleviating the continuous cropping obstacles.

Key Words: high-throughput sequencing, bacterial community, fungi community, cropping mode

P42 (Salvia miltiorrhiza Bunge ) /&/ETEFL ( Lamiaceae ) fR R HJE A —Fh Z4F A BAAE Y , LA 18 0O AR FIAR
ARZEAZ (Danshen) . FFS0E—BRE FAOE G 2504 X0 O ST O WUATE B8 A0 735 100 5500 1ML R S 9
g FLAT Y R MROR BIBOE B A P SR PR R R TR PR RS 2 T
Yyita KR (A B A B SRR a0, 38 N TRk 5 ) b ™ X AR G B, S SO 3 M F A R il
KA1 PSR ZEN AR T RSS2 U, A= R s, 3 FEii SRS G ™ i A 0o i
FIR b R BAE TR, 72 A2 8 AF B 5 ( continuous cropping obstacles ) '® o EAFE 5 7E A\ 2 ( Panax ginseng C. A.
Meyer) M1 8% ( Rehmannia glutinosa (Gaetn.) Libosch. ex Fisch. et Mey.) . —-t ( Panax notoginseng (Burk.) F.H.
Chen) 5% (Scutellaria baicalensis Georgi) 249 ( Angelica sinensis (Oliv.) Diels) &5 HoAth v 245 8 4k 15 1 72 b
e FAAE, B AR 8, I, 58 VR R ft 0 & R MLBEX T4 0 3 0 T U e, DR s v 245 2 7
SRIESES & 3 P2y v e N A o o i = W S B E B 7 B s

PISEENE R0 R AENLIE T3 B A% AR AR (1 R4 AR PRI AR S Al , LA B A A ) X 3R 1 AR 7
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G5, ITARSR DAY - 1381 W A R AR B fl A 25 2R B PR T 32 A e 1 S PR R0 T D s 28 Ry — S8 g F
FERE A E B L B PSRRI AR 1077 5 SR, AR AE B A i P T Ak R A 45
it PR S AR BR G A W) Z 1B AR % D) B9 AR AR T BIF 9 & B, EIR 25 FE AT T8 ( Bacillus cereus ) | AR TR AL EL 1A
( Glomus mosseae) F1 N4 F 4 AMUARERS AL HEPF SR R 0 LE K A0S Hy= 4 1 L P2 WA H i iR B>
B AR AT R A A AR 2 s T I P R W) B RV 2540, fE AR PR AR A8 R GE R AT, AT XS A
e A O B RRIEIESE , FES IR R B A B RSR AR R ', 2 T EOR B £k R
BRRF VR 2850 A W AR AR A 2R A B 0D, SO RN, 15 S T ) 3206 TR B AR Y, B ok [
fIRE 7 FEARAMRA PSR AR IR BT LU AU AR AR R X S AR R Z M k2R A
S AHA A A S L M AN T 2

LR N TR B F R 7 0y rh 25 L e, B 24 N PSR Fm Tay P s, A
LT 2016 4F 6 A AT A BL, ZEAFPIAR L _EPF2 R BB A ARG 2 B (R 138 10%0—20% ) 77 5 ALt 5™
&N, 5% 2 (Scrophularia ningpoensis Hemsl.) %48 ( Platycodonis radix ) % H AWM IS 2544 5247 564 )7 vl 2%
(R <5%) o AWFFE L 25 38 507 XF AT TR AE SR EBAE 3 FoRFIELT P2 RBRUE W& 1Y
AL R IR A R GE R A5k ) W P 2 VR R 8 R AR WL, Ry 8 i — J KA 7 RS bR 7 3 b 25
A P2 B FEAVE AL ( Good Agricultural Practice, GAP ) FE M2 (iRl 224K B

1 #MR57FE

L1 ORAESREDL AR il R R

AHFFERAE KL T2 2N TR DX -/ B A — A vp 25 40 AR RE H (33°52748" N, 115°46'12"E) ,
HAL T IE R A AL M T30 T T W T 0 1 2 XU e, R AR 2 AR S [ K i 2 821.3 mm, AR R
25 14.9°C AFEH H B2y 2184 h, 3B b & v ek vb it & 50, B A FHE AT ( Paeonia lactiflora Pall.) |
& (Morus alba L.) F&HFE 2224 ( Chrysanthemum morifolium cv. Boju) 25 W 2585, Fi 7 s A& A

AR RENPISALHE 3 FhAAEE . Bl 558484 1 4F (rotation cropping monoculture, RCMO) , #A4F 2
4F ( continuous cropping monoculture, CCMO) FlI'5 A # Z2EAF 2 4F (intercropping mix-culture, ICMI) . #4E g,
EAEPIZ LN 112500—120000 #k/hm? , EAEPZS I 292 60000 #R/hm? , FIAT % L2974 45000 FR/
hm®, FIATFIAE AR 10 K4 3—4 AEEM 2,

R AR BEALZE I 3 AN HEIFR 2 mx2 m BYREDT CRAEDT N PF SRR I | SR A PR I IR AR B £
e, [/ —FE 0 N SRR A Y SIVE N — ARG FE T A SBR[ 5206 28 4°C VKA DR AT, IR ST L
— TR KT ARAE U L PR, 55— 70 Bt L0 P TSR IR E ) 5 DNA AT e Bl e
1.2 LIk
121 3 B &

FRBGE 1 mm FEFLAY KT £ 10 g, HILA 1 mol/L Y KC1 ¥ 25 mL( /KR 1:2.5) ,$847 30 min J5 /1 pH
e 3% pH, 3245 1biA JF B {37 ( oxidation reduction potential, ORP) >R FHEAHE M i 2 . H38A HLECR H
K, Cr, 0,-H, SO, MRl !, T e A BERIE BV B2 43 3% H,S0,-HCIO0, T fif Fl HCI-H,S0, ¥4 , 4
B ORI TN o TR BREE 100 g BT +3EFE 105°C R T8 8 /I HAE Bk R,

1.2.2 AR 168 xDNA W7

FIH 433 R 20 DNA $2 UK & (E.Z.N.A™ Mag-Bind Soil DNA Kit, OMEGA) {2 BUZ0 # & DNA, &
DNA HIBUEWEBERAG I DNA SERAE AR5 T PCR &74% . FIHT Qubit2.0 DNA A6 I35 G0k 5L I 41 DNA K
e, L PCR SBIIAK) DNA f, PCR BrARYSIIC LG T Miseq Il 7 5 /9 V3—V4 i@ 514
(341F/805R) ,
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PCR K Z {145 2xTaq master Mix 15 pL Bar-PCR primer F (10 pM) 1 pL primer R (10 pM) 1 pL,
Genomic DNA 10—20 ng, #MFETC7K 2 30 pL, PCR #4450 . 94°C HIAE M 3 min;94°C A8 PE 30 5,45°CiR K
20 s.65°C ZEf 30 s, 3k 5 MEIR;94°C A 20 5,55°C IR k 30 s . 72°C #EAH 30 s, 3k 20 AMIEFF ; FeJm 72°C SEAH 5
min, PCR Z5%5 5 A Hlumina $¥2 PCR AT P #E175 4849, PCR (K R A4E 2xTaq master Mix 15
pL primer F (10 uM) 1 wL primer R (10 uM) 1 pL . Genomic DNA 20 ng, #MFE 7K 2 30 L, PCR ¥ 34 544
9 :95CHAL M 30 5;95CARME: 15 5,55CIR K 15 5, 72°C 2B 30 s, 36 5 MEIF e 72 JEHEMH 5 min, PCR %%
JE X YA TR EL K, X DNA SEAT R, WIS 4 Qubit2.0 DNA Kl i) 65 &, A4 I 75 1
DNA MBS PT AR R IR 11 LBl TR G IR B R R 55, SFmIRA T, B M5 DNA #H 10 ng,
TP R 20 pmol, ZIRAFES B AE TAEY) TR BRA R TR S0k i e 5 2 L R T
1.2.3  FLRZFEEH 4L 18S rDNA TP

ELHAE DNA R K0 792 5 40 A TR] , 18S V4 X 51408 VA3NDF/Euk_V4_R,

PCR A Z£45 10XPCR buffer 5 wL ANTP (10 mM each) 0.5 pL.Genomic DNA10 ng . Bar-PCR primer F
(50 uM) 0.5 wL primer R (50 pM) 0.5 pL.Plantium Taq (5U/pL) 0.5uL, #MFEJCH /K E 50 wL, PCR #7464
1424 :94°C TZEME 3 min;94°C 251 30 s,45°C 1B K 20 s .65°C ZEff 30 s, 4 5 MEHF ;94°C 281 20 s, 55°C B k 30
s 72°C FEAH 30 s, 3 20 MEFR ; |5 72°C HEMH 5 min, PCR 455905, 51 A Illumina ¥F =, PCR A5 11755 —
By PCRAZRALHS 10xPCR buffer 5 wL ANTP (10 mM each) 0.5 wL DNA 20 ng primer F (50 pM) 0.5
pL primer R (50 pM) 0.5 pL . Plantium Taq (5U/pL) 0.5 pL, #MFEJCH K & 50 wL, PCR 3§78 4054 .95°C Fil
AP 30 $;95°C A5 15 5,55°C IR K 15 5,72°C #EMH 30 s, 3 5 ANMEFR; 5 72°C ZEff1 5 min, ELIH PCR 4 7=
Wi Je S I | TTie TRA R N P A A 3 A T Y s A A T
1.2.4  RCRAR FL I 1R YL R0

PR EEFES AR BT T, AR ACKAR TS 38wy T35 SR J5 BUEAE FAA [ W (P IR 1R 50 % T G =
5:5:90) HhESE , YEEHE S W, A 10% ) KOH %% ,90°C /KIS AIH 10 min, Z J57E 10% I ER R h R 1L 15
min , iz Ji FHERYE S 2T e (03 1 . BRI B 24 2 em AO/NBE, FH 738 U B R e R 20 |
1.3 5rHrrik
1.3.1  Hdaaor

fdiFH SPSS 17.0 X L PRI BOEAE 475 120 (SPSS, Inc., Chicago, IL) , Jeilf A7 IEZS 3 A Fy 26 5%
PEFE 5 ( Normal distribution and homogeneity of variance test) , SR J5 85K 2 77 227087 ( One way ANOVA) , AJF]
AL PR MEAE 5% 1) i 32 K T 8% LSD ( Least significant difference ) 2 FL#4
1.3.2  GUEM 2R 48 Ko EAE oA

W22 257 0 Fie v 0 ) ) B B AT 3R 28 AR T 91 22 TR] A4 A DL PE AR S B A B AR 3 2 T
(Operational taxonomic unit, OTU) ,JEFAHRITEEEZ R 0.97, K H uclust K4 (v1.1.579) %F OTU #ATHRE,
uclust 1 5E0E P51 B K 19 reads VE RN 51 , $0H ITAH 5125 51 A9 AE AL 7 B (R BB 097 91, FF 05
R M E R PAT P BR  H B BT A P80 4 58 R 2 B — A28 —4> OTU,

WAEY) Alpha ZFEVEFEARELEE ACE $840. Chaol $5%0 . A¢- B 4545 %4 ( Shannon-Wiener index) | ¥ & 45
B (richness) Y4951 B R 3, 388000 T HE T -3 WLBR SR B 45 A i

M FETE Beta ZHEME AT LLAIE LA Z AREA Z M) 22500, A BFFE R Fast Unikrac #4427 32 A8 05 20 B
(Principal co-ordinates analysis, PCoA) ,

PEBCE & T 1% 801 & FEHFZERT 100 A2 0980 F, FIH QLIME (v1.8.0) F1 SparCC 4% (v1.0.0) 4351
PEAT R 4% (network ) 43 M AU 9 2 ) AH AR FH G R 4007
1.3.3  JF Canoco BRI ITUAT T (RDA)

FIFH Canoco(v 4.5, Centre for Biometry, Wageningen, The Netherlands ) 2K {f-43#1 358 B4k PR 1~ F1 20 1 B
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EZ AP FR, B, XS AR PR 1 15 40 56 B 7% 509 8 X3 B 20 BT ( Detrended  correspondence analysis,
DCA) . Z5R R, IS —HF BN 0.594, BRI SR —HEP S B2 0.783 /8T 3 I A B ik
PRI T RAER (K TT A /07 ( Reundancy analysis, RDA) #EAFHER )

SRR B (Monte Carlo permutation ) LA FR A HE PP ALY 1 25 M | B RO £ B0 499
K, T (Forward selections ) P LAAG: 56 WA B 58 D] X ff A= 0 T i 2L BOAT S 2 MR S ) R0 F9 75 228 119 285
Wl R ITTA /M7 (partial RDA) f) variation partitioning BERSHAE BA o E 5 19 45 IR T A STk g > |

2 H#R

2.1 bEEEAb MR

TR LR 1, SRR, A B E TR L AN FERS R A B 25 5 (P<0.05) , P
VEWIAEY + 458 pH SAIK, TAeAE 38 pH fem . HHEREURIRE  RERE/E L ORP TR E 25 (HE(E
+3ER ORP B BAR T AR AR, BIEAPLAE 12.92—21.51 o/kg Z 0], &R, A2 E<i®
VE<EERRUEE, EVEPIAE I PSR bR - S SRSV X A, (0 A RO A A 30 1 28 Ak 34 5 Bl A o
AR, 3 FRERET PSP - Y it (DL DNA Fiit) A Wi 22 7 (A 2 IS E<EE<S
YERE S

F1 TEBAMR
Table 1 Soil physicochemical properties

4 P Cropping modes

Soil properties A —4F RCMO HEAEFAE CCMO EAEWIAE 1CMI
pH 6.38+0.01a 6.1420.02¢ 6.24+0.01b
FALIE L] Oxidation reduction potential, ORP/(mv) 43.33+0.58a 44.00+1.00a 18.00+0.00b
FHHLIT Organic matter/ ( g/kg) 12.92+0.20¢ 18.72+0.19b 21.51+0.16a
S Total phosphorus/ (g/kg) 0.82+0.00a 0.66+0.00c 0.70+0.01b
H W Available phosphorus/ ( mg/kg) 48.83+0.18a 19.71+0.00b 6.68+0.00¢
SR Total potassium/ (g/kg) 0.21+£0.01b 0.18+0.00c 0.24+0.01a
HRE Available potassium/ ( mg/kg) 0.13+0.01¢ 0.36+0.03b 0.60+0.04a
B Total nitrogen/ ( g/kg) 11.53+0.36b 13.11£0.45a 12.27+0.26b
A4 DNA 5 &8 Microbial DNA content/ ( ng/pl) 37.77+10.70a 31.40+8.34a 33.53+12.61a

F B T I AR 22, AR SRR IS U RN TE 5% 1 W MK N A B 2E 5 RCMO: %81F, Rotation cropping monoculture;
CCMO: %4, Continuous cropping monoculture; ICMI: £AE, Intercropping mix-culture

2.2 FHFBARES AMF B MR YR

ABFFEAR I TP ZARPR AMF B84 AUE T H R e, SR 2 AT LR I3 Fh RS
SRR AMF B AR GERAT I 2257 (P<0.05) , AP i AR AR B PFS AR AMF R AIK, 00 23.57%,
MEVESFZ R G R 5w ik 44.67% o

F2 3MAMERKXTARHREENASHELE %
Table 2 Mycorrhizal colonization of Salvia miltiorrhiza Bunge under three cropping modes
AL Cropping modes
iAE—4FE RCMO HAEPIAE CCMO EFEPIAE ICMI
44.67+7.51a 23.57+1.78b 31.26+0.95b

2.3 FHSRERA AR S5 T2 1k
2.3.1 YRV Alpha ZFEME

3 IR R I e SR B 7 26 B YR B 97 % LA L, U I 4 S 43 4 TR 14 e A R AR HE 0 4 R A
BAFRARERNE . RS B EGE L OTU B THEAL, WT LU & 40 1 X P Rl &R, B it ¥ 7E 5000 25 D) |, 3R
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WA F B EART W o SRARARIE T, PR AR BR A i 9 19 T - B 15 O 35 3 TR A (P<0.05, 3%
3), HAts Alpha ZHEVESEEIE 3 AR 2 (] 45 00 . 25 22 57 (I BRIV AESEESIEER B E . B
SRR PIAE  (HEAEPESARBR A A0 AR PR B4 T 14

£ 3 TIEME Alpha SHEEMIER

Table 3 Alpha diversity indexes of soil bacterial communities

ZHEPEE PR FIHEARE Cropping modes

Alpha diversity indexes #AE—4FE RCMO HEAEPIAE CCMO ELEPIAE CCMI
B Coverage 0.97 +0.01a 0.97 +0.01a 0.97 +0.01a
FHEE(S) Richness 5969.00 + 619.95a 5097.33 + 285.48a 5252.67 + 462.41a
F AR - AN G #L ( H ) Shannon-Wiener index 7.15 + 0.08a 6.86 + 0.05b 6.84 + 0.13b
BIEIJEE (L)) Evenness 0.82+0.01a 0.80 + 0.01a 0.80 + 0.02a
ACE $5%8 ACE index 7997.49 + 499.62a 7155.36 + 224.15a 7252.50 + 515.98a
Chaol ¥§%X Chaol index 7781.30 + 543.49a 6985.39 + 192.17a 7104.68 + 473.14a
A= 64X Simpson index 0.0051 + 0.0027a 0.0047 + 0.009a 0.0049 + 0.0011a

232 T F RS

3 MRERCTR A BEHEAA T 10 B9 PR AN G BT 7 L 35 3 949% LA b A HEF A B 25 57, (ELHT
10 MEFHATE T 3 FhAAEAC 2 AR 0 (B 1), £145 Proteobacteria (Z2JE T T]) | Acidobacteria ( B2 #F T
I"]) .Gemmatimonadetes ( Z£ ¥ &[] ) . Planctomycetes (7% 25 B4 | ]) . Actinobacteria ( i{ZE# | ]) . Bacteroidetes ( 2l
FFH 1))  Verrucomicrobia (PEFHE []) | Unclassified ( A 432507]) | Firmicutes ( JEBE R []) A1 Chloroflexi ( 2825 1
1) o ZFEBRR T TZERCAE R i LA 5.01% , SIEMERENEAR LB R [ (P<0.05) . HAtZHTE T T7E 3 Fh
PR AR A ) JC A 8 22 S (B P o D AT B TP e MRS T A AR DX g BE I T HAB P A=
2.3.3  HEAEE PCoA 2 Hr

m i 2 af 0L 3 AR 3 DN EEIFARE TR — R, R NS A0k, 3 Fh b A AR =X 22 8] 40 7
R KAE 3L, PCoA J3 T4 R, AN I VR 5 A 1 728 592 32 8 A EARBR IS i 5 i ( SR AR R
BT 2235 100% ) , ZE AR LA AFIE(EL Y KT 0.769 , Hod fi A~ 32 Ak A A A 2 Wi e K, 0 S BE S A B 15.
08%Fl1 13.97% 172 55 , ZRUHRERE 135 29.05% . (BIE, Ay FALARIIr BYRAAEAELAH 26 AN K, BEBTAS W53 b
i) - S AR TR VR 4540 ) - R IR
2.4 FISRER ARSI ZE
241 HEFEME Alpha ZHEPE

B BRI & FEIAE 600 25 LA I Bt W IR T4 . i TR AR A |3 P Rp s 52 =X 5 S %
B3 5 B IR 3 1009 , R BT P 45 A B AR . HRRFIE I IT A Alpha ZAEPEFEECE 3 R A
Z BT 8 22 5 (P>0.05, 3% 4) fHZBR 1 37 5 B AR AR S5 5 Y B RS B E S AR AR f a3

*4 TIHEEE Alpha SHEEIERR

Table 4 Alpha diversity indexes of soil fungi communities

ZREPER PR FAEAEEC Cropping modes

Alpha diversity indexes AE—4 RCMO YEVEPIAE CCMO EVEHAE ICMI
T E Coverage 1.00+£0.00a 1.00+£0.00a 1.00+£0.00a
F B (S) Richness 765.00+124.59a 603.67+97.90a 725.33+87.67a
T - BN HEH (H) Shannon-Wiener index 4.98+0.28a 3.27+1.79a 4.33x0.84a
Y5IEE(E,;) Evenness 0.75+0.04a 0.51x0.27a 0.66+0.12a
ACE #6844 ACE index 815.19+137.50a 712.22+30.30a 802.70+91.90a
Chaol #8%{ Chaol index 814.13+122.10a 699.68+61.76a 790.76+87.29a
SR 45 %0 Simpson index 0.02+0.02a 0.26+0.37a 0.07+0.09a
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RS A BRAF BT (ITTTTIID 4 e o

BT e IN! =g
P I EZESN] JELEE ]
=2 g

80 —

60 —

40 -

AHXS 3
Relative abundance/%

AE FEE E1F
FiHiEL R, Cropping modes

1 3FMAEEX T EEMARE LA EE
Fig.1 Relative abundance of the major bacterial phylogenetic groups under three cropping modes

RCMO: %/, Rotation cropping monoculture; CCMO; %/, Continuous cropping monoculture; ICMI; A4, Intercropping mix-culture

2,42 HEEMWN BRI

LRI ADEEIT, Horp R TTHEXN F 5 E i**feii .
BRI 2 A H Al BT A L T A AR R TR 31 200 @ #fF2a
96%—51.48% , il - £ 01 LB R D, LR 4
RS 3) . ORI FETE Ascomycota (T4 Lo -
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Fig.3 Relative abundance of the major fungi phylogenetic groups under three cropping modes
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<0.01) ; EFER T AR T S5HEA 0 1] Hm i 1A T BAER  (AE SR T 39564 IEA BAE
(P<0.01),
2.6 TIEANEREK SIHERFZ MR
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o RDA BT HEF 9 FRAEAE 2050 0.328 F1110.133, 435l B T 32.8% 11 13.3% 1) 4l 1 FHE v AR Ak, A< SCRT
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Table 5 Redundancy analysis of bacterial communities

W TRHS Pl HAR PIFh-PRI5 R
- ., v [ER iR [Ep i i g e
HEF LA AR Cumuljiive l(jrceznta e Cumuléjive ltjrcita e O RFAE LB
Axes Eigen value Species-environment P & P & Sum of all eigenvalues

variance of variance of species-

correlation

species data environment relation

HEFF4l 1 Axis]
HEFF 4l 2 Axis2
HEfF 4l 3 Axis3
HEFF il 4 Axisd

0.328 1.000 32.8 36.0 0.862

0.133 0.997 46.0 50.6

0.108 1.000 56.8 62.4

0.090 1.000 65.8 72.3

H TG PSR R AN RIS S5 £ R &R, o
Xf 8 AL F U T, 45 SRR, R L v
MER(TK, P=0.034, F=2.24) X4 M &4 B
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Fig.5 The RDA biplots generated from bacterial communities
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Table 6 Redundancy analysis of fungi communities

TR P SR Pip-FRIE RN
i v 2y BT AR AR EEi i T
HE A MR L L ST (LB A
. . . Cumulative percentage Cumulative percentage . .
Axes Eigen value Species-environment . . . . Sum of all eigenvalues
. variance of variance of species-
correlation R . .
species data environment relation
HEFFA 1 Axis] 0.490 0.993 49.0 56.2 0.873
HERPAh 2 Axis2 0.239 0.909 72.9 83.5
HEF il 3 Axis3 0.084 0.991 81.3 93.2
HEF i 4 Axisd 0.023 0.836 83.6 95.8

*7 TERBEETRITRSH(pRDAs)

Table 7 Partial RDAs testing the influence of the significant parameters on the composition of fungi community

BRI SR FHE(E fitRERE 1/ %

Parameters included in the model Eigen value Variation explains solely FH P
A3 Available potassium ( AK) 0.197 19.7% 2.295 0.042
FALIE AL Oxidation reduction potential, ORP 0.044 4.40% 0.518 0.046
A5 240 All parameters 0.485 48.5% 2.823 0.028
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Fig.6 The RDA biplots generated from fungi communities under

three cropping modes and soil physicochemical properties
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