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Diversity of endophytic bacteria in seeds of Hippophae rhamnoides subsp. sinensis

in two different habitats
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Abstract: Endophytic bacteria are widely distributed in various tissues and organs of plants and play various roles in the
growth of plants. Moreover, the role of endophytic bacteria in plant seeds on plants has attracted more and more attention. In
this paper, seeds of Hippophae rhamnoides subsp. sinensis in Yuzhong County and Qin’an County were used as materials to
analyze its endogenous bacteria diversity, in order to explore the impact of habitat on the endogenous bacteria diversity of
Hippophae rhamnoides subsp. sinensis seeds and to provide a basis for further research on the interaction between Hippophae

rhamnotides subsp. sinensis and endophytic bacteria. The diversity of endophytic bacteria in Hippophae rhamnoides subsp.
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sinensis seeds was analyzed by plate culture method and high —throughput sequencing method. The endophytic bacteria
isolated from plate culture method were identified by 16S rRNA gene sequence analysis combined with morphological
characteristics. For high — throughput sequencing data based on the analysis of Operational Taxonomic units species
annotation. Four strains of endophytic bacteria were isolated from the seeds of Hippophae rhamnoides subsp. sinensis in
Yuzhong County by plate culture method, which were classified into Bacillus , Staphylococcus and Pseudomonas. Five strains
of endophytic bacteria were isolated from the seeds of Hippophae rhamnoides subsp. sinensis in Qin’an County, which were
classified into Bacillus, Staphylococcus and Acinetobacter. The endophytic bacteria of Hippophae rhamnoides subsp. sinensts
seeds in Yuzhong County belong to 7 phyla and 68 genera and the endophytic bacteria of Hippophae rhamnoides subsp.
Sinensis seeds in Qin’an County belonging to 5 phyla and 30 genera were detected by high throughput sequencing. Among
them, at the phylological classification level, the main dominant phylum of endophytic bacteria from Hippophae rhamnoides
subsp. Sinensis seeds in Yuzhong County were Cyanobacteria and Proteobacteria, with relative abundance of 95.62% and
2.03% , respectively. The main dominant phyla of Hippophae rhamnoides subsp. Sinensis seeds in Qin’an County were
Proteobacteria and Cyanobacteria, with relative abundance of 91.68% and 8.06% , respectively. At the level of genus
classification, the dominant endophytic of Hippophae rhamnoides subsp. sinensis seeds in Yuzhong County was Cyanobacteria
with a relative abundance 95.09%. The dominant endophytic of Hippophae rhamnoides subsp. Sinensis seeds in Qin’an
County was Stenotrophomonas with a relative abundance of 85.60%. The endophytic bacteria of Hippophae rhamnoides subsp.
Sinensis seeds in Yuzhong County and Qin’an County were rich in diversity. The diversity and richness of endogenous
bacteria were obviously different. The diversity and richness of endophytic bacteria in seeds of Hippophae rhamnoides subsp.

Sinensis were higher in Yuzhong County than those in Qin’an County.

Key Words: high-throughput sequencing; plate culture; endophytic bacteria; diversity; Hippophae rhamnoides subsp.

sinensis seeds

TN A TR AR TR TR AR ) 1A () 88 B FZHZUN  JF 518 ARV RE S 1S A AR G R — 2Rk
Pt AEP AT AT RIIAOAR (25 0 E SRSCRIR T B R SRR R
e E R AR RN S B R R AR R RIS 2RI AT 4 4 BRI D G AR, A E
UESCAE YR T RS A W AR R o FEAE R R R R B R v B P A TR BE T A s W
LT (Indole-3-acetic acid) , EAEME SRR | e Ah , FpF PN A2 B8 B A VA B AN E Z27E |, BE A 3 Fh X i Al
FOCEMWBCRI T, A R A7 1 R R g AA i R R E Y R R AE

T [E VD K ( Hippophae rhamnoides subsp. sinensis ) JEHAFRHD IR E MHER TN, 20 T 158 2k
TR RR KL, HAR T b 2 se R A2y, BRI A S i ARR 7 S o e e 1 v VB o
A E W AR U E B AU e T AR R AR T AR 2R SRl ZUrh ) HAE X
SEH 2 N AR R B R RN 2R (R G T VRS 1 N AR T RIS B R IE , S T IRA
TR DR N AR A0 R ) Z2 AR B D R 5 PN A 0 T R R v G R 2E SRR R AR LA A A A
i EL AN 2 2 B B A v [ A AR WO AR SR P Al FR ORI i DU PR FSE v [ R
AR R TR 1) 2R, A5 B T LE R T 00D N AR AR BT . DUBHR PRI FIAS [ A 55 0 v 0D b+ A
A AT AR 22 5, VDN T N AR AN 2 REPERYRIESE 5 N S22 O B — 20 I SR b 1 oA AR 4 T A
KW A AR B R

1 #MR57EE
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Az v ) P SR AR DL S EBORE Y 0 591 25 OB 5 R AR A [ 1 557 Ay B VD e, SR AR b A SR S 3 25 2R
R, SEBEURE IR A i R Ay SE B A )RR BRI 1,

far B S I b JL 26 35°467 A28 103°57" W53k R 2791 m, BEMON A I AKX ; B % B T4l £
FEHB AL LSS 35°05" A 2R 105°23" 580 1960 m , FEHD R #8 1 G2 HIHE ; W AR 38 o 8 + o R JE B IX, 2R
FEHL A K B A BV, b B S IR 2 B R S TR IR AR R K B AR Y S ORAE AR R
Z 5, RIHESSRIAN pH SBR[ F 22 R IEUN,

x1 HEDEERER

Table 1 Sample plots information of the Hippophae rh ides subsp. Si
5 N . Ik 45
. . - e BT bkl TN FHR
A %73 HE b + 1% pH A Lonitud Soil Annual Annual
Sample Aliitude/m Habitat Soil pH Agrotype Ongl uae N o precipitation/ average
Latitude Moisture/ %
mm Temperature/ “C
hkk N E103°57’
A 2791 TR IHE N 7.30 WHg+ , 26.9 650 10
N35°46
E105°23’
B 1960 7.50 N35°01" 27.5 550 7

AP LR E YR T B 2R 2 B R [ R T

1.1.2  FEEL 5

1 FEZE VK T B ( DSX-280B ), EIHEMR SO A PR A 5 i TAE & (5W-CJ-2FD) , i M 2 @ s SR A
BN F) 5 BB A% AX (JS780) |, Bio-Rad /Al ; PCR {X (EPC-810) , 4 B8 A= My R A FR 23 7 5 HEL 3k AX (DY Y -
12) b mi— R A BR A B 5 1H IR 2 538 R (H2Q-F160A ) , b g —HRLA {284 BR 2N 7 5 i i 5 2050
BL(TG20-WS) , Wi md WIS B A8 FRA F] L BVIE IR 55 55746 ( DHP-9080B) , [V BRFT LB i 25 A FRA F

PCR 484519y, Jb 5t Rk A R A BR 2N 7 5 2XES Taq MasterMix , BE R 20 A= MR A FRA 7 5 4+
B O RAN SAEAEE S (o R A AR R IHEAR) .
1.2 SL9TUriE
1.2.1 VR N AR H TR B Al 5

(1) Vil ] 595 N AR 40 R 43 B8 5 2tk

FREC 1 g VPR TREM T 10 mL BL0A 05 mL 75% AR 1 min, BN 5 mL 5% K AR BIR M 5
min, f¢J5 IO R K Wk 3 Wk, BT IO E 4R 1, T akK & 0 K E T B AP RS IS N 5 L JCE KRR
BE, L 150 wL A0 T4+ B S PR E AR 22 5 | [RIBF IR 150 Wl YEK (T )5 56 3 R P e+ I i JC T
7K Skt HEZE A B0 R T TR TR A J5 8 T 37°C 450 N5 5R 72 h, B AR RE 3 P4, RPN EE TS,
MRPEZ KN TEAREE AN [ BRI T 75 AR R R gl Ak ¥ 2l AL 515 B R SR ERHBTIR AT 4°CUKA6

(2) VP IRh 7 N A B R IE S 2

XoF 43 B Al AR AT B (%) N A 40 DR TR AR A T TR TR TR S R i ORS8RI UL 2
KETFMY

(3) VP IR 7 N A A B 1) o T2

VAN F N A 41 B DNA B9 48 BOR A B 24 95, PCR P 8 SR FH 40 il A 51 4 27F (5'-
AGAGTTTGATCCTGGCTA-3") 1 1492R ( 5'-TACGGCTACCTTGTTACGACTT-3") . MWK Z K 25 uL:1 plL
27F,1 pL 1492R,15 pL Taq B4 HF,4 wL ddH,0,4 WL B, S 5514:94C 2 min,94°C 1 min,56°C 30 s,
72°C 1 min;30 MG, 72°C 2 min'® . PCR P=¥128 1% B NS HEE I B SRS I A 4% I, 2% b 5 SR S g A A R
FATRA R T, FrAs e85 B 3238 NCBI B8 #5417 BLAST [R]EPE Foxt, 326 BOR AL 1M e K 7 3,
MEGAT7.0 F A FHEA T RV 2347, R 5 LAGR I M R SR B W,

o
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1.2.2 VIR P A= 40 R A e 2 0

Fh P IMEEALFRR] D792 1.2.1, YRR 7 P 2 T A DNA U2 BCR ] CTAB %21 DL 19% B BRI H Uk 4G
I DNA 2l BEFyk fELY) | SR Barcode MRS 51 1 16S tDNA-V5 X, P H{K R 30 WL : Phusion Master
Mix(2x) 15 pL,Primer(2 pmol/L)3 uL,gDNA (1 ng/uL) 10 pL,ddH,0 2 pL., SN FEF:98°C 1 min,98%C
10 5,50°C 30 s,72°C 30 s,30 PMEH;72°C 5 min, PCR =¥ FH 2% ¢ J3E (1) B8 W B M b ok A A g 7S
PCR ¥ 34 7213 b 5t i AR SO R Iy A7 PR ], H1 Tlumina Miseq 3R T 55 38 5000 5, & 56 X%F PCR 7=
YA IR A S5 4k, SR 5 24T SCEA EE A B AL 0345 20 19 AR $icdi: ( Raw Data) | 7775 — & FL B TP 4K
P ( Dirty Data) , 28 T i {5 2 20 B 16 25 5 Bk o | o] 5, 5 S 0] D 4R B0 1 A7 P42 | ok D, 79 30 0808
(Clean Data) , #RJGHTA SEIGIEAT OTUs B MY Fh 4325, A IE 45 FEAS B9 R AL, X TG R AR (1)
Effective Tags, Lk 97% [ — %01 (Identity ) #5717 OTUs 2, SR 5% OTUs (AR AN AT YR B I 174E 9
53T

2 HR55%H

2.1 v B VDR 9 A A0 B R
2.1.1 i B E VDR 8 AR 2 T Y 2l R

(1) AR P TE S RRAE

M B R - b R S B AR 2 4 BRI AR TR, S5 40 A YZ1709B01, YZ1709B02 . YZ1709B03
YZ1709B04, 4 BB B ¥ 2 T 359 S YV O v OBR, B 00 S 3L P, TR VR R A O B Btk BR B R
YZ1709B04 S 2= [CHIMERR AN (B 1), Hidx 3 AR B 4 22 ICPH M B, b, B AR YZ1709B01 1 YZ1709B03
SFRRE , R YZ1709B02 F1 YZ1709B04 S ERIR B .

(2) AT Y 16S rRNA JE K FE 514007

RFElREFR 4 1 A5 B A0 P9 A 0 1, SR IRUHS DNA ki BREE
PCR §"H#4H 16S rRNA & 751 3204700 7 20 Bt , L2

BRI RGCK R (212) . 2 168 RNA JERF5 A Pl
RERE I as KR . 4 bkrp BB A4 R {.‘{Q |
o3 bRJE TEREEE 1] ( Firmicutes ) , Jor 2 bk K ZE 74T o J._
W& (Bacillus ) , 1 ¥k R % BREE ( Staphylococeus) . 5 . :. £ =

A1 K JE T A2 JE T 1] ( Proteobacteria ) 1 5. J 147 J&

( Pseudomonas ) Bl 1 H#k YZ1709B04 BT S4S1E

2.1.2 i Eoep E YA T P9 AR g0 Y e Fig.1 Morphological characteristics of strain YZ1709B04

SRt B b B YD T N AR AT S DNA, 246
WG S, 24T PCR 34, 934 7= Wy F T SCPEA 2R AL, SR 5 25 T R8s X OTUs MARERIFHI 3174
R AT

(1) FER I A4 5 S OTUs BUH Seit

Iy A5 51 71080 KI5 IFA, 23 985155 64452 LA BTSN, 143K 147 4~ OTUs, JFHIFK R
368 bp, ARLHE N 90.68% , MIFHIHIAKE AR, 5 16S rDNA-VS X FFIHK B REWI &, 200 I 5 5080 it
AL, AT DL W S A R 2 B0 AR B

(2) N AR 20 o RV 45 A A

28 il NP I, e BORDO 2 2R 10 2R FET T RE K- AT 581 0 A, T K& Ui+
A FE e T AT, B 3 ATE W, ARG ) E BT R #5311 ( Cyanobacteria ) , HAH X 3= i
M 95.62%, T B 1] ( Proteobacteria ) | J& B & ] ( Firmicutes ) . ¥4 #T B '] ( Bacteroidetes ) . il £& & ']

http ; //www.ecologica.cn



15 1 SR A PPN R A 35 e I VD R A A 2R 1 2 A 5251

( Actinobacteria) #2#T 7 ] ( Fusobacteria ) F1-5 & BR B -

Wi [T ( Deinococcus-Thermus ) 7E 7 A7 B V5 i Fh 7 A 99 YZI709B01‘ (MK748241)
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ByA7 o3 A, A AR 2.03% ,0.31% ,0.22% , 0o YZ1709B03 (MK748242)
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MUK (1 3) , it SL e b Bt 74 2 4 ————y

MEEMAREEEEHNEE ( Cyanobacteria ) 2% W R 0.020 | Pseudomonas poae (NR 028986.1)

J& ( Variovorax ) , #XF ==& 4351k 95.09% F1 0.63% ., It — R G
2 EF 16SrRNA B4 :
== . e e
ﬂ\ ’ Eﬁ % ﬂ: b )% ( Meﬂi{lobacterlum ) A ﬁﬁ %‘;ﬁ? $ ﬂ@ b J% Fig.2 Phylogenetic tree based on 16S rRNA gene sequences
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( Stenotrophomonas) N /‘:‘\‘QQH@ _lil.— )% ( Aureimonas ) N 4N *X‘j‘ ﬂ HIERBE ; Bacillus tequilensis ; F# 357 ZEHLFT B 5 Pseudomonas poae ; .
& )& ( Mangrovibacter ) \FRSCIC T & ( Erwinia ) A1 Eh FEHE  BHLE 455 MW HBRE) 16S tRNA SEHJFSITE GenBank HiH)
JB ( Massilia ) TE V> RS T b 97 4045 , M 3 BEAR IR K JPH S5 2B 0.020 fRFIZAE T i (LI
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Fig.3 Species composition and relative abundance of endophytic bacteria of Hippophae rhamnoides subsp. sinensis seeds in Yuzhong at

phylum and genus level

2.2 ZAE o E VDR T N AR A0 2 R
22,1 % B E VD ROR T o AR 20 T 1 2l R

(1) AR A PTE AR

N2 B rp VDR 1 v R4 AR 3 S BRI AR ANET, 454 A QA1709B01,QA1709B02 , QA1709B03
QA1709B04 F1 QA1709B05 ., 5 PR # ¥ 2R 4 A IR G IR, V& Bl 2 3L A, W s B8 8 BUE Bk,
BREAAR QA1709B04 S = [R ML TR A, JLAy 4 BRIGY NS 22 [RPIH MR, H 5 MRS YA FPIREE (B 4) .

(2) NAEAHTA Y 16S rRNA JE K 51 204t

XAl 3Ry B A5 2N A N AR 40, FEEUH: DNA J5 , PCR 788 H: 168 rRNA FE [R5 81 35 #4730 15 43 A, LAAR
WM ERGE R B (E S), 4 16S rRNA EHFHI MR G K& T 445 LW .5 kA VD BoRh 7 o9 A 4
4 BRJE TIEEER ] (Firmicutes ) , HoHt 3 ¥R ZEFEFT AR ( Bacillus ) , 1 ¥ R 2 BR # & ( Staphylococeus) » 73
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Ih 1 BRJE T AETE B 1] ( Proteobacteria ) A 3 T # &
(Acinetobacter) WA
2.2.2  ZEErp EY R T N A A0 A v

PRHZR L L rp [ VD R 1 N AR TR EL DNA, 2846
WAHE I, 24T PCR U3, 9734 7= FH T SCOEM EE N
ML | SR 5 36 T4 3508 X OTUs (A2 )7 51 k4T
Pl RESTHT

(1) FEAE 2B 0t J OTUs B H Gt

D 215 51 82254 5 JF 4G T 51, £ 3 B )5 15 #
80073 Z&A BT F, 43 M 75 4~ OTUs, J7 514 K
9372 bp , HRER N 97.35%, MIFFIRI K KR,
55168 rDNA-V5 XJFHIH BE KRB 4, R W07 8508 55 31, 7T LA RS 4 R 2800 UE S L.

4 HE#¥R QA1709B01 Ky A4HAE
Fig.4 Morphological characteristics of strain QA1709B01

QA1709B01 (MK748245)
Bacillus safensis (NR113945.1)
61| 1 QA1709B05 (MK748249)
96| QA1709B03 (MK748247)
Bacillus mojavensis (NR 118290.1)
98 |QA1709BO2 (MK748246)
l Staphylococcus arlettae (NR 024664.1)
100 | QA1709B04 (MK748248)
| Acinetobacter Iwoffii (NR 113346.1)

0.10

E 5 ETF16S rRNA ERMBRGREW
Fig.5 Phylogenetic tree based on 16S rRNA gene sequences

Bacillus safensis : V048 ZE AT B 5 Staphylococcus arlettae - B /R SERF R B BR B 5 Bacillus mojavensis . 5EWs =5 ZEHFT B ; Acinetobacter hwoffii : & [ 5l
FFB 755 IR B BR Y 16S rRNA ZERFFITE GenBank 1975 2B 0.10 AKX K JE T (b 2

(2) AR R R EvE S5 A 2L

28l P I, S BBORDS 2 2R 10 2R FET T RUE K- AT 581 0 A, T K& Ui+
AN FEAAE S D], hE 6 AT E W, N A A E BTSSR AR R T ] ( Proteobacteria ) , AR X}
FEk 91.68%, Wi ] ( Cyanobacteria ) | il 28 I8 ] ( Actinobacteria ) | J& BE B# ] ( Firmicutes ) Fl 450 FT 5 1]
( Bacteroidetes ) 7E%% % EL VDR 1~ th XA 43045, AHXS F2 BRI 8.06% ,0.04% ,0.01%F110.01% ; HABT T2 1 4H
XA 0.20%,

MBIV (E 6) , Z5 % Berb E VR N A 40 B 110 32 2200 3458 T /2 55 97 S MU TR I ( Stenotrophomonas ) |
X N 85.60% , FL VR J2: s M i J& ( Cyanobacteria ) F1WFT 1 J& ( Phyllobacterium ) , #8%F 3= FE 4 7.86% Fl
5.28% , WA AR KRIFEE (Delfiia) S8 A& ( Brevundimonas) W 3T 16 J& ( Methylobacterium) {5 5.l
)& ( Pseudomonas ) JFEMMTL[CH & ( Bejjerinckia) \ 3% )& ( Massilia ) V&R H & (Acidiphilium ) 78 2% % B
| YRR S8 o3 A A R EEAR IR R 0.24% ,0.05% ,0.03% ,0.02% ,0.01% ,0.01% 1 0.01% ; HoAth 1 I 1) AH
XA 0.88%

2.3 b BNz 2 B RN [ AR BT b VR N AR AR AR R
2.3.1  NAEHEAEE IR 25

AR TP A AR DA v B AN e SRS [) A 5 4 o B D b 5 b o 8 Al A A5 380 1 P A 20 e A S

A—E R 25, Hor Ay b B AN ZE L B b VD 1 b 230 3 B AR 2 4 BRAD S BRINAR AR (K 2) . T
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Fig.6 Species composition and relative abundance of endophytic bacteria of Hippophae rhamnoides subsp. sinensis seeds in Qin’an at

phylum and genus level

(150 2EKF A B D oRh 1 2R AN AT 3 ARJE TIRRETR ], 1 ARJE TAS TR 5 M2 2 B [ V0 i
THAME A 4 RE TEEERET, 1 bR TRERIT,

TEJ& Sy IR Ay b - ep [V BORD 1 N AR A e R R BERR 1T P 2 KR TR AT IR 1AR)E T BRI
J& s ZRTE BT TR 1 BRI ZE AN ER O B TR i 2 2 B v VDR 7 A 2R Al BT b JREBE TR TR 3 AR T2 1
FrE e, 1 bRJE T BR R m L TR 1 AR A AR AN SAT B o T UL, 23S0 8 s A0 2 K B s 4 7
TE AN [ A= 358 A6 P ) YD1 i E49 4 A i ABCER BJis R o0A Ta rp EL ob EDOR T oh RShAT R
oA TR B YR

®2 MPENERERMARERETEDHRMFANERARAEFTNER

Table 2 The endophytic bacteria differences using plate culture method in seeds of Hippophae rhamnoides subsp. Si is in Yuzhong and
Qin’an
I J& FEf A Feih B
Phylum Genus Sample A Sample B
JEREE ] Firmicutes ZEIFFIRE Bacillus YZ1709B01 QA1709B01
YZ1709B03 QA1709B03
QA1709B05
HWHIEREE Staphylococcus YZ1709B02 QA1709B02
L] Proteobacteria S B M JB Pseudomonas YZ1709B04 —
RENFFEE Acinetobacter — QA1709B04
—: RO E R

2.3.2 PNAE AT R R I Y 22 5

(1) A4 Alpha ZHEVESS 0o

£ Alpha ZFMEFEEUT, Chaol I ACE 8 B8 40 R RETS 19 F wf B, (HOBOR, BV 2 5 BB . Shannon
F1 Simpson F8ECFE N A RE V% 1) Z FEVERR | Shannon F8BUE R K | BEVE ZREPE#E , 1T Simpson 48 B #/)N
ek el . N 3 LIt eh Berb B Vb icdh 1 N AR R W 2R R B TR L

(2) WA Venn K 43HT

i BRI 28 2 B RS [F) AR B b VO N A ARG Venn IGERANIE 7 Bz, IR 7 0] UL Ay rp B
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YRR N A AT RS OTUs BECH 147 485 OTUs 97 4>, Z4 ELrp E YR 1 N A 40 T8 19 OTUs B
Ol 75 4 954 OTUs A 25 A4S, PIE LA 1) OTUs b 50 4>, 45 5 36 B Ay b B rp [ VD JRh - P A= 40 1 ) R 2k
A v T 28 22 B v [ VD A P AR 0

®3 MPEMFREAHAREREPED R FHNEMAED Alpha ZHEEEHRER

Table 3 The alpha diversity index differences of endophytic bacteria in seeds of Hippophae rhamnoides subsp. sinensis in Yuzhong and Qin’an

FE Chao 1 5% ACE 8% Shannon 5% Simpson F§%X
Sample Chao 1 index ACE index Shannon index Simpson index
A 1438.06 1672.79 3.38 0.46
B 149.00 160.88 1.65 0.70

(3) AR RV S5 A 2 o B

R R =iV Ry Rl ETIE i SR I 7R R N
A 358 8 v TR0 R 3 P A A TR ) 22 R A R B I A 2 Ll REE
Sto b B E VAR N AL T 1T 11 49
31 H 44 BLAI 68 J& , % 22 5 VD B P9 A 0 T AL
FSITT7H07 H. 22830 @ (5 4) .

MK b B Hp [ dioRh 1 9 A2 4 R
FTE T AN 35 5)  Zee b [ Vb R T P A 2 7 HWHREMEREPEDEHRMFREARERE
J‘I_%ﬁé}%ﬁﬁs /N‘]O /ﬁ\:ﬁpﬁgg[‘]ﬂ\jfﬁqj%q:l@@ﬁﬂiﬁ Fig.7 Venn diagram of endophytic bacteria of Hippophae
TN A B ) R RIS AR R 95.62% , 2T
B 1] 0 28 22 B Hp (VD JIORh 1 A AR R T ) S BT M RN 91.68% , WEBET ] VRTERT] JREER] U
FFEE T A R T e A B A2 22 EL AN [ A 352 1) e [l Yt 5 594 oA (AR 2 BEAF AR 22 57, TR
PR T 0 5 BR B -HAERT 1] R 00 A T v B v B il - o DGR 3490 0.01%

rhamnoides subsp. Sinensis in Yuzhong and Qin’an

R4 BEHLBTNERARFMEEEM

Table 4 Microbial community structure of endophytic bacterial at each classification level

FEfh Sample ["] Phylum 2¥ Class H Order Al Family J& Genus
A 7 11 31 44 68
B 5 7 17 22 30

®5 MPENERERNARERHEDHRM FRNEAFETKELNES

Table 5 The endophytic bacteria differences in seeds of Hippophae rhamnoides subsp. Sinensis in Yuzhong and Qin’an at phylum level

T H Il B A AR A B B B AR RAR T 2
Item Phylum Relative abundance of sample A/% Relative abundance of sample B/%
477 Common phylum TE#EI] Cyanobacteria 95.62 8.06
AL B ] Proteobacteria 2.03 91.68
JEEETE ] Firmicutes 0.31 0.01
U] Bacteroidetes 0.22 0.01
T 1 Actinobacteria 0.20 0.04
¥4 17 Unique phylum WFT ] Fusobacteria 0.01 —

S BRI A

Deinococcus-Thermus

0.01 —

— ARAIEE]

TEJE 73K b B [E VD o5~ N R 20 T8 0 Al T 68 A, 28 48 EL b [ Y R 1 N A R R 0 A T 30
ANJE  Ferb B ep E VRO TR IR A 37 A, b B R A A AR ) B R AN R
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FERS N 95.09% (3 6) , % 42 B v [ Y0 R 1 P4 A 20 T8 1) 32 SO0 3 o 25 7 ML TR s, AR 2 5 5h 8.
60% . oA FERINS FEERT 20 (4 rh b B A 22 EL AN [ A 52 ) e [ YRR TS5 YR A 13 A Ak
S EV B TR R 7 A4, B L B E U TR R A T A

F6 MPENMERERAMNTRERTEDIRHFANEARERKTLESR

Table 6 The endophytic bacteria differences in seeds of Hippophae rhamnoides subsp. sinensis in Yuzhong and Qin’an at genus level

T H & FEf A TR B % B B AN S BE/ %
Ttems Genus Relative abundance of sample A Relative abundance of sample B
HHE WM JE Cyanobacteri 95.09 7.86
Common genus TWEE R Variovorax 0.63 0.01
H AT IH Methylobacterium 0.27 0.03
B MBS Sphingomonas 0.26 0.01
FEIR MU Stenotrophomonas 0.12 85.60
ST E Masilia 0.07 0.01
RN ER B Pseudomonas 0.05 0.02
TIAERTE ) Staphylococeus 0.04 0.01
RIRKAFRE Delftia 0.04 0.24
AR NS Bacillus 0.02 0.01
SV A MITE S Brevundimonas 0.03 0.05
MFFH# 8 Phyllobacterium 0.01 5.28
WEIR B R Acidiphilium 0.03 0.01
¥4 J& Unique genus  fUFTBEJ® Bacteroides 0.19 —
ST R Aureimonas 0.11 —
LIS MAF BB Mangrovibacter 0.09 —
WL A& Erwinia 0.08 —
TeHF & Agathobacter 0.06 —
KWW E Faecalibacterium 0.05 —
ZFEIL/NEREEE Subdoligranulum 0.03 —
FEM M RJE Beijerinckia — 0.01
TE/RICTH & Ralstonia — 0.01
ZhERT & Kineococcus — 0.01
BT E U B R Afipia — 0.01
BUANZ )& Pantoea — 0.01
HEIRFF R Clavibacter — 0.01
)& Clostridiales — 0.01

— ¢ IO BT 20 10 E 4T 4T B SR R
3 e

ASBIRFER AT TR 7 ik A G I 0 3% , o) X L R 2 2 B Rl AN [ A 85 114 o [ e 5 P A 2
W AEPEIEAT TFSE . PIRR DT i 3R ] PRI [R] AR 35 rh [ YRt 5 N AR R 2 R — RE I 25 57

W LR T %, A R B E YRR R e B AR T 4 BRI AR AR, DA ZE 22 B [ VR R B A
BT 5 BRNAEANER , ASSCIAEREAT AT AR B BN T AR R B AR R B R SR IR AR A
SRR B — | X A] E R 70 S B A PN A TR AR G 20 A F2 BRI AS I 2 A8 A ) 5 SR | 40k o 0 ek
AR P i 9 AR AR B A T o A B B3R AR B 17 BRSNS, T, [RIRRL (4 AN [RIZE 2R, SR AR ] 11 85 5
Tk ATRE2 oy B AR BRI AR N AR TR, ol TR TR AR R B AR AP BB AT 2R, S BN A SRR L
HARAY AR 2, M BEFERE I R A 3G LR 7 3 B 15 3 32 Bk AN, S A SCIR A R — S 22
S, XA R B TAEYI PR B TR] TS B0 2 B A B A AT B IR N AR SRR R AR 22 5% 0 TR0 B N A TR
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B 35 37 2 P X DA A 200 T )R I8 R R A A — 2 A2, AR [R] A 358 AL T Ry B A 0 i Bl ‘2B A A R
FREAE , HAAE YRR S ) 2 TR BEAT IR 2 I IR AR SC AR | TS 6 %8 D0 58 A BB Rh B A B P AR A7 9 A 4R
FEASEAEE  IX AR T A3 B A9 B 14 9 A A A B TR 22— TR, A 43 S YD RN T I A A TN R R
PBEFRZEAES 38 R B BAU YD BRAEAF B F IR ARSI, LAARAS S 20 PN AR A B 8 UL, e R S b 3R 1 1N
HE A B2

ABIRFEE I el P AR R I AR IO BB IR R T BB ] AT R A
Hh ELRNZR 22 SL PR A 5 ) rp [ Y AT A (B T I P Rl R B AR R BRI B 25 S . A
FEFRWYHEBET) TR JRERETE ] OURT A T RO A R AR P A A L DI X R
(7] A= 558 (4[] — A , 8 2R AR R A AR, A AR AR 1 )RR A RTE T 17K AP AE — R FRBE AR (H
SHCREX 2 o T AR RN S A 35 (AN TR T A 97 2 5, 3K 5 5K 05 07 4512 B 0 2 R A — B, AR Th AR AT T
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MTRLZETM S N EMEROE TSRS, R IORF L ST R s P AT R R B
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etk R LA S AR R AT AR BOR 22 57, DT S S50 N 2R A B R AT A 25 57

AR iy i EL N2 2 B PR AN ] A 85 04 o b SO A A 20 T 1) 2 PR AT SR 4 R m] A A v B 2 22 L
PRI [+) A 358 4 v P~ A A= R B A B R R B 2R, B T B M AR — i 22 5 X T RE R th T
P TSRO 22 BRI 8 Y o A FFE R , b Tk A0 22 S 2 S B30 XU R AR % Jo) LA B A A T 3 e
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