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M} £8 B Pseudomonas brassicacearum YZ. X4 5 15 .
BENEEYIRESHE
EEL? REAE F N FEF F R xR

R B AR E IR S 610041
PR LT 100049

X7 FEY) AR bR A2 A= B (PGPR) ELA M SE AR A B . DA 6 b ol ) AR o = 58 o s O o 5 T, 00 5 7 R
JHR AT B4 - L PR P - 1-FR R (ACC) i & BEI P . I 28 (TAA) AN AE 7. Wk XA lAE /1. THLBRIA MR fE /1,
) B 75 Ashby T A% 5 5 b i A= R 00 5 FE0T ] B 5L A LA AR 2= Th i B T 6 T8 3E 47 [R] £6 1 J32 T A9 41 2F T R I
/N (3% Brassica pekinensisfi]— A~ fhFl) B 85 A& 02 25 SC 56 FI R AR S8 A2 . 45 0 /R, 7 0 e 79 210 A LSRR TR 26 B
o, FIRRYZX47E10 o/L NaCUk fE R [FIBT H A SR AR Rt PEAN SRR I T2 AL D BB 8 L4 Hh, MER MR R10 g/L
I, BE AR A ACCHE ZFIT 1 (LAo-KA/Prit) | TAAG B g ik AN B 5, 43 411,07 (£ 1.89) pmol mg™ h™' |
36.42 (+1.81) mg/LA10.61 (£0.15) , FLFifi 5 R BE A3 I B A ; 7620 g/LERME BE N, X B AR A [ A i . A DL I i o
MICHL B A i 5 5, 70 91 94.79 (£1.61) mg/L., 1.68+ (0.04) mg/LF123.77 ( +1.30) mg/L. TE/NEE [ Fh 18 & 42 A= 5258
o, MERVRIE NS84 g/L B, YZX4RY W (10° CFU/ML) Xf/INEE 1RO FP T8 &2 56 | G A . 25 KRN P2 fif 0 0l 45 55
7.19%. 17.33%. 23.85%H122.69%. HR4EIEASERAE . A B A AL 5 2 45 S A16S tDNAJT HI 08T, W16 8 BRE Y ZX4 R i =%
RSB ( Pseudomonas brassicacearum) . 1 IR 5% 45 5 6 B 78 25 JWpaE T [R) i H 2 2 FhAie A= 4 PR 0 B AR YZ X 40T VE R
RO b 0 R A TR R A R, (&l6 %64 2:37)
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Absimat  Plant growth-promoting rhizobacteria (PGPR) play an important role in plant growth in saline soils. To study the
mechanisms of action of PGPRs under certain NaCl concentrations, saline rhizosphere soil was screened for salt-tolerant
bacteria with plant growth-promoting traits, such as 1-aminocyclopropane-1-carboxylic acid (ACC) deaminase activity, indole
acetic acid (IAA) and siderophore production, growth on Ashby medium, and inorganic phosphate solubilization. The strain
with the greatest growth-promoting functions was identified and tested for its effect on Chinese cabbage (Brassica pekinensis)
seed germination and plant growth under different salt concentrations. Strain YZX4 was found to have greater plant growth-
promoting activity than the other strains tested. YZX4 showed the highest ACC deaminase activity (11.07 + 1.89 pmol a-KA/[mg
Pr-h]), IAA production (36.42 + 1.81 mg/L), and siderophore production (0.61 + 0.15) in the presence of 10 g/L NaCl. These
activities all decreased with increasing NaCl concentrations from 10 g/L to 100 g/L. YZX4 had the highest nitrogen fixation
and organic phosphate and inorganic phosphate solubilization ability in 20 g/L NaCl, reaching 4.79 + 1.61 mg/L, 1.68 + 0.04
mg/L, and 23.77 = 1.30 mg/L, respectively. Compared with the control group, YZX4 (10° CFU/mL) markedly increased the
germination rate (7.19%), root length (17.33%), stem length (23.85%), and fresh weight (22.69%) of Chinese cabbage in 5.84 g/
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L NaCl. Moreover, bacterial morphological observations, physiological and biochemical identification, and 16S rDNA analysis

showed that strain YZX4 was Pseudomonas brassicacearum. These results indicate that YZX4 has the potential for use in

microbial fertilizer, which could be used to promote plant growth under certain NaCl concentrations.

[@m‘{b halotolerant bacteria; plant growth promoting rhizobacteria;l-aminocyclopropane-1-carboxylic acid (ACC)

deaminase; siderophore; indole acetic acid (IAA); nitrogen fixation; phosphate solubilization

I R85 A2 40 A= 0 7 v 6 B R O b £ R R 2 BT 5%
TS, AWk 3 A G T AR R R R S i AR P ik, Hodp
AR HE R A K R R AR PR AE A2 ¥ (Plant growth promoting
rhizobacteria, PGPR) & 2% 2| T Wl 95 & AU %11 . PGPRETS
SE LTI AR R G0 I e 42 gk 4 A8 K poan el v, AR dh ki
YA KRR ALH £ EAEG . (1) BB ZTR (TAA) SR
FAM; (2) FRIEH N BE-1-2 1R (ACC) i i & ™

(3) IR AW (4) A (5) B %

KamtF5 2B, PGPRU] LIE #E £ i ML A&,
IS 25 s 16 A5 2 1Y B AT ACCIBL & Bl M FTLA AS 1 RE 111
Variovorax sp. TYA204R] L2 fif 35 it & okt A E 3 ih i A
K-, EgamberdievaZs: ik i 2 A TAAG B fE J1K) Pseudomonas
aureantiaca TSAU22%FEL W3R8 T/ NE 1) A KA TH S A4 i7F
FEI™; Bal& ik it A ACCHR & BT kY Alcaligens sp. SB1-
ACC2AT LIA RHAE HEER 8 TR ARG (R 2 At ik A 1K™
SharmaZ: 0 AT Eh Ochrobactrumanthropi MBEO3 HAA 1A AL
JBE ST, ACCIZ Bl % 1 Rl B ik 0 55 2 A e AR R, HAT LA
PR AL X R it At 2 .

H & F i SR PGPRIY A 7%, I B35 T e i o8 HAe 4=
Rk, ARG BRI Eh e 1, X FRUEE SR AR T
P A R T (R R SRR 6 70, 3T R 2 Z ALK B iy FH P A
Joly- 3 X6} B R AR AR R PE A s, LB R PGPRON BE T 4 3th %
8 HAR AAEF. AN 5% R AR A 4 8 B 1 v 43 28 0 ek 7
10 g/LER W BE N A B H AT 2 i 02 AR e v p Tt 6 087, 00 LA
AN[F R B2 (I ACCII Z B IG 1 . TAAG INAE ST . BER R G
CEE T . BEERE TR ek (CCHLEE R HLEE) BB T, e %
S TR BRIV R R R G A K 4R VR

1 SRR

L1 # 8

1.1.1 ##&mRIE SR AN S A Sk i R A ) A
(Salicornia europaea) . Th MHi % (Suaeda salsa) . W T
(Artemisia scoparia) | J% 35 ( Phragmites australis) | T5701 K
# % ( Hordeum jubatum) %5 H4) /) AR s 1 3.

1.1.2 EHFE FREEANGRR R, DFEh R
Fe ADF#E B3 21 COMBE 3 3617 MK B 37 21,
Pikovskaya}; 7551, AshbyJo & 3 #5600,

113 FERFEMF ACCHRE &I [ LR = 2 F}
A BRAR], TAAGRE R A B & 2 (B bk Tolk & Rl
FRAR], HoAb A 2A 500 b 4l 3= B2AUEN 2 D Be I FL Ak
KA (Synergy HTX) , HILEGE EAYL (Kjeltec 2200) , XS4
JEPCRAY (S1000) 4¢.

1.2 7 &

1.2.1 WMEENSBEHIE FHTCHE K R AR, 15 24R
PR3, B R0, 10°, 10° 10°%)5, A S 10 g/L

NaClP 4R PRFF R RIS IR AL R SR IE &30 CIERKEFR1-4
dJi, PRIBCRRIZE R MBI PG Y5, Zalifk )54 CRHETRE.
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1.2.2 TERENRESHE ACC i 2 Bl 3% M 2 2 |
Penrose 5 (1 5 1%, LABAA 2R 155 ik (10 40 BT TR A 7 237 FsF 1)
W= a-T BIIR (a-KA) B3, Blumol mg™" h''F/RHERACC
MG 6. TAAS BRE I 55 553 %1 ¢/L NH,NO;
100 mg/L L-(EARRICCMBIR R 373, TAAG HIES
2 Glickmann#lDessaux i) 77 B, W8k 4 AL JiillE &%
TSR I EN, gk FMIXT A R T L FEARE630
nm AL RE WO REME A, AR A A5 AR B B IC
A,, AJAARTAE SR REER R AT & &, A/AfE7E0-1.02Z AL
KRR E A VG RAREE S, HA/AAH M/ NMUCFRRE R XS
P JCHLBE R RE I RE < K R RR 3Rl T Pikovskaya
B33, IR 2 X BR, 30 °C. 180 r/minki 5%, BR0.5
dUEE (0 dFFLR) , 3535011 000 r/minZ.005 min)g, B L
T R FH R B L B T s s e 5 BT, RT3 W H
. AHUBEAFRETIE : KRR R T 0.5 o/ LEE B ak
g Pikovskaya Lt FREL A Cay(PO,) 1, DIRIEERE N E
IR, 30 °C. 180 r/mind%FE4 d, K555 W11 000 r/minES.Cy
5 minf&, BT B EE BT L 60 e e R o . 1B URE
FIRE T W R A T Ashby TR B ARG FRIL T, 30 Ky
F%, WA AR ALK RO [R(RE J1 0 | « B i R AP T
Ashby TTRAR B TR, IARFERE A XTI, 28 C. 120 1/
mind 376 dfF, FIELE e RN B 352 W P ) B R

1.2.3 BI#k i £h 56 BE [N EWARR L7301l s ik R
0. 20,50, 70, 100, 120, 150, 200 g/L NaClf¥ 4 A& &1
ERE IR (pH = 7.2) H, DI B R 2R A 8 H R 3R 2 1E
Jyzs EARTIR, 30 °C . 180 r/minfE R EF 52 dJn, W@ K5 37 A
600 nmAk A1 Y AE (ODgog w) - THHRAE 7+ H5 B8 R 43 501 422 b
FpHH 7, 8.9, 9.5, 10, 11# %20 g/L NaCl4:AE & A Wk ks
FeEEh, DA R AR RS 8 ARG 92 B 2 T R, 30
°C . 180 r/minkE F:2 djF, M2 1 732 W AE 600 nmib 1y W %
(ODgo0m) -

1.2.4 #HFHEEZRE P I A A R . 5 a AH AR 2N
BRI, IEPEAT R (70% K5 3RS min, JCREKp
VE3UK) . FH5.84 g/LICHH NaClA WO Y ZX4TH s B 2 10°An
10° CFU/mL, 43510 234 4 32 38 4801 B K Bt A9 1% 3=
o, U AR R AR, LL5.84 g/LTC T NaClia ik b 25 1 %t
M8 (CK) . BUZ SR 22 /N (R & T840 L. 30 CI%
723 dJ, W A LA 7l & 58 DR 2R DL RO e o
iz FISPSS 17.0%K 4%/ INek [ R 71 & 52 i vh 45 SR EAT PR &
J7 28 50T

1.2.5 BIREE oS HRAE A A B A AR AE S IR CH L 40
A G855 T I B AR R £ B BUA /R S DNA, L
AR A DNASKH RN, %A@ 21 4)27F (5-AGAGTTTGAT-
CCTGGCTCAG-3') f11492R (5'-GGTTACCTTGTTA-
CGACTT-3) #ATPCRY . W4 3413 21 PCR™ W22 2 L1
HE TN RTINS D) T 45 5 R 91 4 38 GenBank 54 4l
J , FIBLAST #4751 % He 43T, 326 H ) 944 v A 4 5 I 51
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25 RS
2.1 TERER 2Bk

P10 g/L NaCUA i 16 26 111, A S el i i A= 4B 490 R e 1 35
AT B SRR Eh A, HAK I ACCII 2 M5 1 . TAAG HLiE
1 W BR K A UM X B Ashby G U 35 2 AR KR B AN
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o (), WA TR 2 dIS 8300 T i TC WL s e ik
F123.77 (£1.30) mg/L, pHikF 5 fIR{E3.80 (£0.04) . %}20 g/L
NaClif J& N5 75 W Vb (0 O U 75 A A p HAE =2 [RI/EAH
KT (E2) , 58I RIH 7 fEy = -7.668x + 52.483, FHXHE
ZHR® = 0.88, Jy /R ZEr = —0.939 (P < 0.01) , JiBATCHLEE
B SpHIEAEP < 0.01KF | 2 WE AN E K.

2.3 EHRYZXART £ 65 BE

HLBE R BE 1 0 E 45 SR WL 521, Hodr, Rk YZX4[F it B -
AR AR, H ACCIBE Sl 1 . TAAG B I F1 TS WL 75 i
B, /411,07 (+£1.89) umol mg” h'| 36.42 ( +1.81) mg/
LA115.45( +2.42) mg/L.
22 AERKETERYZXAM R E551E
FEARA R B (10, 20, 50, 100 g/L NaCl) F Xf i #k
YZXAMACCH S G IAAR AT WL ZE A RLAR ) . [
RRE ST AA DB B I AT 8 0T, S5 0382, YZXA41W
ACCII & B 1G P . TA AL R HE 1 A E 2k 5545 Wi BE 7 it 25 Eh ik
FE B AN IR 9855, 4610 g/L NaClye i~ B ACCH 2 B
M TAAG N DA SR AT & i (4/4,) B, 53 31h11.07
(+1.89) umol mg' h™", 36.42 (+1.81) mg/LF10.61 (0.15) ;
20 g/L NaClI& M FEA & fim, H4.79(£1.61) mg/L.
YZX47£20 g/L NaCIZ{F T Hf i A DB A fif e, 41.68 +
(0.04) mg/L. AERH 420 g/LI, YZXAR) Lk RE

i EI37] L, Y ZX4RY NaCIi A7 35 B 0-70 g/L, &4
KAYERMREE 20 o/L, UiHIRMRELA B Z i3 15 7620 g/
L NaCUftFE R, #litEpHAYT 235 F R 7-9, Feil A=K AR pHA
9, IZLE LMY ZXATE20 /L 3k T HA—E Ak 6E
24 BHRYZXARFhFEE R 1R BH1EA

3R EI4TT 15, Ak YZXATE5.84 g/L NaClZ& 1 F Xt/
B H R I & iR KA B e S ER (P < 0.05).
5525 (0 BEAH LL , BER Y ZX47E B R 2 410° CFU/mLAT, it
NP R | A RO RS | SRR R E A A T
11.49% . 26.23% . 14.68%120.17%; T WiV B 410° CFU/mL
BF, XE/INEE R AR A ARG L 2R R T 4y )
P T7.19% . 17.33%. 23.85%F122.69%.

2.5 ERYZX4AHWEE
FRY ZX4AJE T I E e F 2 IRBAME R, B VK 1A

=
NS

K110 g/LER E T W Bh B AR D4R A 45 14
Table 1 The plant growth-promoting traits of salt-tolerant bacteria under 10 g/L NaCl

e ACCIBL R M TAAL L E LS Silboncain v Rt S 3 1
S[ﬁfikn ACC defn?ﬁi@cﬁv%y TIAA prnoéjl%f:ﬁon Sideif%l?:rtapix?uﬁion Phos%pﬁ]a“filé s(gﬁjf)ﬁiizing Agﬁ&ﬁ%jkﬁﬁzﬁz ﬁrﬁ%
(a-KA, A/pmol mg™ h™) (p/mg L7) (4/4,) (p/mg L7)

YZX4 11.07 £ 1.89 36.42 + 1.81 0.61 +£0.15 15.45+2.42 +

YXI1 5.26 +0.83 30.22 +3.81 ND* 7.44 +0.31 +

YZX3 9.54+1.96 31.34+£2.05 ND 5.35+0.13

YZX11 ND 17.76 £ 0.26 0.77 £ 0.04 ND -

YXI15 ND ND 0.90 +0.07 ND -

YX5 ND ND 0.38 £ 0.01 8.49+£0.76 +

YZXS5 ND ND 0.40 £ 0.07 1.50 +0.36 +

YX4 ND ND ND 6.33+0.45 +

YZX1 ND ND ND 8.49 +0.76 +

YZX2 ND ND ND 13.12 £ 1.36 +

YZX7 ND ND ND 6.58 £0.32 +

YZX7-2 ND ND ND 438 £0.21 +

YX7-2 ND 13.73£2.94 ND ND +

YX8 ND 13.13+£2.01 0.51+0.04 ND -

YX3 ND ND ND ND -

ND: A A . IO LB A bt e 7 IR R, 2 0 T 3R T USO8 X B RO R (0 B R S A A B S LR
AshbyJC EIE TR A PAER s -7 BT AR AN AT 7E Ashby Jo S FR B AR

*ND: Not detected. "Phosphate solubilization caculated using the maximum available phosphorus content of the inoculation treatment medium minus the

s T BBk ATAE

phosphorus content of the non-inoculation treatment medium (control group) during the cultivation. © “+” means that strains could grow in Ashby medium; “-”
means that strains could not grow in Ashby medium.

2 REEIRE FEYZX4R (T E o1

Table 2 Plant growth promoting traits of strain YZX4 under different NaCl concentration
NaCl (p/g L) 10 20 50 100

ACCJI 4 %5 M ACC deaminase activity (0-KA, A/umol mg™ h™) 11.07 + 1.89 979 £2.28 0.34+0.11 ND*
IAA% Y TAA production (p/mg L™) 36.42 +1.81 34.03 £ 0.45 0.63 +0.05 ND
WE £k Z A XS 1 Siderophore production (4/4,) 0.61 +£0.15 0.97 +0.03 ND ND
"l & & Nitrogen fixation (p/mg L) 3.67+0.73 479+ 1.61 ND ND
A WL I it Organic phosphate (p/mg L) 1.43 +0.05 1.68 +0.04 0.49 +0.01 0.25 +0.06

ND: K. P AR W3R 6dIR, BRI SR A U R R R A (XL B R
*ND: Not detected. "Nitrogen fixation calculated using the total nitrogen of the inoculation treatment medium minus the total nitrogen of the non-inoculation
treatment medium (control group) after 6 days cultivation.

http://www.cibj.com/ Chin J Appl Environ Biol [ FH5IEEAY)2F4t
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TS 8 T YZXAR 508 | %52 MR fie AR R 1 53

£ 25t A
=
8
E 201
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288 10r —v—100 g/L
s
g 5r
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— 0r
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sk
3 1 1 1 1 1
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t/d

Bl REHKRE TERYZX4EFRP LB ZHEE (A) SpHE (B) K
=L,

Fig. 1 The inorganic phosphate solubilization (A) and pH (B) of strain
YZX4 culture under different NaCl concentrations.

30

Equation y=a+b*
Residual sum of  260.34781
Pearson’s r —0.93949
25 Adj. R-Square 0.87795
Value  Standard erro
N Intercept  52.4829 2.68792
R Slope ’ 2766794 0.5592

20

TeHUBEA i

Inorganic Phosphate solubilization (p/mg/ L")
[y
T

3.5 4.0 4.5 5.0 5.5 6.0 6.5 70 75
pH
B2 20 g/L NaCIRE FE#YZX4EFE LB RPEVNBABRESpHE
BXF (P<0.01).
Fig. 2 Relationship of the inorganic phosphate solubilizationand pH of
strain YZX4 culture at 20g/L NaCl concentrations at P < 0.01 level.

o, RN, FmRIE. S A I TR R 2 EATR, A
I, WA /N A4.3-6.2) pm x (21.4-58.2) um (&]5) , fizid
AERIRE 30 C, Hoflh Az 38 AR AR RRAE W3R 4. )3 45 21 R
BHRYZX4H716S rDNAZE K FE 41K B 1439 bp, 7EBLAST %%
P 2 AT AR e X, IR S FIMEGA 6.0M & 25 k& W (K
6). @R EIR, WY ZX45 318 A # ( Pseudomonas
brassicacearum) (Genbank% 55 EU391388) AYAH LM ik
99%, JFHAERG R AW ERG R R ARG, R YZX4RIE L
FRAE | A PR A AR AE DL K HE16S rDNAFE BI04, 9145 % % %
WY ZXA R T2 B B & ( Pseudomonas brassicacearum) .
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Fig. 3 Salt (A) and alkaline (pH) (B)tolerance of strain YZX4.

9k

R3 ERYZXODNEBHFHFREEMAEERKNER
Table 3 Effect of YZX4 on seed germination and seedling growth of
Chinese cabbage

s T R B
Treatment Germination Root length Stem length ~ Fresh weight
(/%) (l/em) (l/cm) (m/g)
CK 7771+ 0.68° 2.02+0.13" 1.09+0.11° 0.0238 +0.0013
@ ‘flzoi(im..) 86.83+ 1.63' 2.55=0.18 1.25+0.23" 00286+ 0.0014°
CFU'
YZX4 83.30+ 135" 237+£0.09° 1.35+0.10° 0.0292+0.0016"

(ep/10°mL™)

CK: 5.84 /L NaCl ik 5 ; 719 S B A7) 3 3 22 R 8.2, Rl
KRR EZEFEE (P<0.05).
CK: Treatment with 5.84 g/L NaCl; The same letters in each transaction

indicate no significant difference, and different letters indicate significant
difference at 0.05 level.

8 TR

) 7 7 B £ e B2 KA DY, M
Hf 2 A 0 ) AR K. PGPRAT LIS i & L ACC I E i1 2
I B R BT ) 5T ACC3 fifk i 2 F o-K AR J7 =Xk /0 S 3%
i, AR PR AR D TR YZX47E10., 20, 50 g/L NaCl
W BT B AT ACCIBE 2 WS P, L 7 v 4 7 8 o ik 353
5 Bhisel#i % 18 Enterobacter cloacae KBPD I 1E 45 5 P 4H
f8l, H-Magshoof “FI Tank 4 IA Ay £ — i £h v J3E 71 6 9 L
i ACCH 2 Rl T A AR T LKA AR 30 IR T 5 2 1 0
X A0 A

PGPRAJ LIl i & AUTA AR 77 =K, HE R AE ) 1 B AL B R
Gi, WEAREBIE Ty, DR W X he i A K A 1 R .
AEYZXAMTA A W e 1 W 2 0 vfe B2 00 18 g B pad 55, 5
NakbanpoteZ i 1% [t 1 # Serratia sp. PDMCA2007/1 il 52 25
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B4 EHRYZX4XPNEATMFHEZMAOEERKMNIER. Al3: CK(5.84 g/

L NaCIA# ) 5 B1-3: YZX4H i (10° CFU/mL) ZbFRZH; C1-3: YZXARH W
(10°CFU/mL) #ZhFH 4.

Fig. 4 Effect of YZX4 on seed germination and seedling growth of
Chinese cabbage. A1-3: CK (Treatment with 5.84 g/L NaCl); B1-3: Treatment

with YZX4 (10* CFU/mL); C-3: Treatment with YZX4 (10° CFU/mL)

E5 EHkYZX4HBEE.
Fig. 5 Scanning electron micrographs of YZX4.

VML 7210 g/L NaClH i F, YZXAMIAASG WU I, N
36.42 ( +1.81) mg/L, BaruaZiifi i% (i i Ak Bacillus sp. Can67E
AT 1 FIAAS B 921,85 mg/L™", SHAHLL, YZX4 1
A BRI TAAS B RE

HWHEYZXATE10 g/LAN20 g/ LRk & TR ARG H 5 gk
71, WG FEPGPRIEANERE FR IR B T 7 A ) — A AL /N 1
Py, T LAl i 5 A 4 R BT (AnFe’) I B A
VB P B AR S8 48 1y 7 201272, S A At s 1 i [T
PGPRAT L 35 W8 £k 255 A 00 5 T 18T o 4 R 5, Ul
VI IR R A A, D DI AR A A K e AR P A 8 S AR,

TEFROE A3, 1505 F i 3 R 23 52 A X0 A A e

R4 ERYZXAEBENLEELER
Table 4 Physiology and biochemistry result of YZX4
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YZX4

Pseudomonas brassicacearum (EU391388)

Pseudomonas frederiksbergensis (AJ249382)
Pseudomonas mediterranea (AUPB01000004)
Pseudomonas taetrolens (JYLA01000019)
Pseudomonas chlororaphis(BCZX01000031)
Pseudomonas chlororaphis (LHUZ01000017)
Pseudomonas lini (AY035996)

Pseudomonas arsenicoxydans (LT629705)
-Pseudomonas fluorescens (LHVP01000014)
-Pseudomonas yam anorum (EU557337)

46!

63

—

0.001
E6 BMYZXAHWREREWM. BB EWERGERFR, IFIET
10007 7 42 X Htb A7 17 £
Fig. 6 Phylogenetic tree of YZX4. The tree was generated by using
neighbour-joining method and contained Bootstrap values based on 1 000
replications listed at the branching points.

FOLE WA Y. PGPRAT LI i i B AR, 45
ERTR - HE b A IR, R A AR R Y ERY ZX47E20
g/L NaCURJE T, B5 97 - 1E W TC OB 7 i S pHH 2
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