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Abstract
to provide new ideas for sustainable development of Anoectochilus roxburghii industry. [ Method ] Three plant rhizosphere promoting bacteria
( Bacillus H-15, Bacillus H-6 and Burkholderia P4) were used to study their effects on the growth of Anoectochilus roxburghii through pot exper-
iments. [ Result ] Compared with CK,the survival rate of Anoectochilus roxburghii treated with H-15,H-6 and P4 increased by 40% ,22% and
39% ,respectively ;the incidence decreased by 22% ,33% and 11% ,respectively ;the fresh weight increase rate was 2.57,1.60 and 1.74 times
of CK,respectively.At the same time,the polysaccharide content of the treatments treated with rhizosphere promoting bacteria was significantly
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[ Objective | To explore the effect of rhizosphere promoting bacteria on physiological characteristics of Anoectochilus roxburghii , and

higher than CK, the total flavonoids content and microelement content under P4 treatment were all higher than CK, while the free amino acids
content were all lower than CK,which decreased by 29% ,11% and 23% ,respectively.[ Conclusion ] Rhizosphere promoting bacteria can signifi-

cantly promote the growth of Anoectochilus roxburghii and have bright application prospects.
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Fig.1 The survival rate and incidence of Anoectochilus roxburghii under different treatments
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Fig.2 The leaf increase rate and fresh weight increase rate of Anoectochilus roxburghii under different treatments
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Fig.3 The content of polysaccharides,total flavonoids and free amino acids of Anoectochilus roxburghii under different treatments
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Table 1 Trace element content of Anoectochilus roxburghii under different treatments png/L
AP Treatment Mn Zn Cr Ni Cu Mo
H-15 128.053+2.424 ¢ 20.480+0.721 b 86.234+1.933 d 31.882+0.274 ¢ 51.343+3.441 ab 29.268+1.359 ¢
H-6 116.348+1.595 d 22.701+0.541 ab 155.940+2.101 b 53.541+0.622 a 52.378+7.463 ab 45.101£1.012 b
P, 163.319+1.864 a 24.332+1.341 a 197.684+7.965 a 53.763£1.998 a 60.057+8.119 a 44.241+1.841 b
CK 134.267+1.273 b 23.161+1.926 a 123.239+2.487 ¢ 39.803+1.511 b 46.298+0.141 b 49.882+0.201 a

T« (RPN [ /NG - RE R A B ) 22 57 (2.3 (P<0.05)

Note ; Different lowercase letters in the same column indicate significant differences between treatments ( P<0.05)

3 ZFwhitig

ARBrfe AR T A i 2 v e AR S A - R T
K= 1-RIRI A (ACC) T PR A IR DL AR 5 ™ A A
B T AREERR AW R A K AR RGO 7 SOk
FPII R AR, A A ™ B R B AR ¥, A
SIS A2 IR o AR, AR B
AT FT LA SRIJ  A P SR A U Rl (PAL) P 7=
Zhou %5 ST FR W, el st A 2 SR B T A5 2 Mt b Wk
X 2 AL AT T A 5 L S Rl v e A 2 AT B ) 4 4
56 d JEAFIR A T6% , M AL B4 4L R0 T 56 d J5 A7 IE

RN 0, FEME R R RO /N 2R T
PEATIEAIAL B, 45 2R S B/ N A2 A RS ks 235 500 R (T
BRALER) B AR50 ] 3 MR AR B0 A= T (e
FEZFAUAT I H-15 B[R 22 [REF AT i H-6 P e R P,)
A PR LR L R S B 3 MRAR AR B e A 1 14 10 FH 427 m ]
R R A R A TG R R A R SR T Rl B 2
P, H-15 ARBEN A0 R 3R B0 3%, al WAz B
FHE 3 BRfe A B 2 A B e B A

PRI Y 3 BRAE 2L AR B R (19 220 S R A
TR G REWIAA T A A B T R A bR



50 £ 2 1

W ARE RRARG AR &K E AR RGP 189

P, AbFR L CK $255 4%40 ARBRILLE B H-15 H-6 A3 R
BT S CK A WA R R, 20 9 CK A T 4%
7%, WhARSEAE S WEFOHG Y, v 2 p i R 2 BRI i T
I AR B R 2 AN T B R 2 R4 T S o T
Cu Z5STE G BB S , T & H T ALV s B i
A TR R B AR L R B R 25 A, A0 —
SEAEA, HOMZAR IS AN F AL R O T T, R
P, QBT SR TE 2 S i (R Mo A1) 35058 125 T %0 18 AR BR AR
A H-6 Ab B R ot Cr Ni, Cu 955 524 5 T X IR, AR
PRARAE B H-15 L3R A MOEITE Cu B9 F it L6 IR A
BTN, P, P, ADBE R S EE R A i 5 T BT e
IR SRR A KR,

FIEARS B g I, A R O e A Ko
1 S, — B LA B 2 A S S, M v R i P
S IR B S B B X SR A I T2
I R s PRI 35 A R ek, WK 2 A S/ P A PR L
W R O B S WL AR A K R R TR IR AE . X 5%t
T SR — K, RO AR [RVRR B 12 A B ALk TS 4 8 100 185
SR B RITT CK, B2 & A B B TE, SR, 7715
A BETHOMAR SR BRI I A, KR bR A Ak B
TR LTS 25 T CK, BORTRR 0 7 8 e & i
AT BE S WR T, A TTT 25 SRR [ i i, AR ) 42 28 3 v i
BRI SRR

BRI, IR T A 3 FhRR R A A B AT R 4 2k
FE BRE ISR AR KR A, A R AR A AOR,
UM e 4 R SRS R AR A R BT BB B R . 3 AR
BRARAE BEAL B R 2208 B A b Tt e B B S AR
B, R [ b BEOG TR R i e R A & B AR R 38, H
N IR AR R M s MR L — b Bl LA S A7 AE
S GEL EUSENR RS LGB R L AP g
A RO, AT Xk e PR e B A T — > A T TTA
5% 3k

[1] EHE BTN T 524 a2k T FPEG B SHR, 1994(7) :36.

[2] Ak, *Biet, XRER , S AR AL aE v it e [ ) ] 5 R}
2R R, 2018,20(8) : 1364—1372.

[3] VRl T, 2t , s iR, O 2SR R R RISt e [ ] BV B}
2% 2018,35(5) : 1047-1056.

[4] SKE I, KR, Boat, . 264 = AVIR M A Feot 26 [ ) ] AREE LR
$,2014,41(4) :220-224.

[5] e, gam, 25, 5. mNELSE A g mrr it B ) ] 3
£ .2017(9) :23-25.

[6] VL], S, ARG, S AR 20T RS MR B 2t
J[ ] .1zl ,2016,28(12) :26-30.

(7] PRSP R R e A Y T BRI [ ) ] A R 2R
11%,2012,22(5) :40-42.

[8] s, EG, BIE0, FM a2z I &LsE T R 2i[J]. 4
255, 2017,8(4) :14-15,20.

[9] TRifEte (AR E M TRaUAIE ST E T =0T [T ] aaail,
RH,2018,45(1) :44-46,52.

[10] ZeE , DT, &0, S 2R IEWSLSETT LR 5 & et
B T] B Aall A, 2011,39(3) :71-74.

[11] MCCULLY M E.Niches for bacterial endophytes in crop plants: A plant
biologist’s view[ J |.Functional plant biology,2001,28(9) ;983-990.

[12] WU S C,CAO Z H,LI Z Get al.Effects of biofertilizer containing N-fix-
er,P and K solubilizers and AM fungi on maize growth:A greenhouse trial
[J].Geoderma,2005,125(1/2) :155-166.

[13] AHEMAD M,MALIK A.Bioaccumulation of heavy metals by zinc resistant
bacteria isolated from agricultural soils irrigated with wastewater[ J ].Jour-
nal of bacteriology,2011,2( 1) :12-21.

[ 14] BURRH, T, X IR ET, S5 AE PR (e AL TR R [ 1 ] 22l
R,2019,47(16) :12-13,24.

[15] SIVASAKTHI S,USHARANI G,SARANRAJ P.Biocontrol potentiality of
plant growth promoting bacteria ( PGPR )-Pseudomonas fluorescens and
Bacillus subtilis; A review [ J ]. African journal of agricultural research,
2014,9(16) :1265-1277.

[16] VLD AERIR IR AL B R TR N HE R B RO FIITSE[ D] 382
Lzl R,2018.

[17] ¥F5505 , =B AREDS , S5 AT FYPLI0L dEhna ™/ NE LBy
TRAZNE L) ) A=, 2018 ,45(1) :102-110.

[ 18] 23 470 , B PR, 5 PR G 2 T REIR PR A= R U T i S E R e AR
SRS L) ] AR AR, 2018,34(10) 108115,

[19] ZINSLREEE LA T D AN AR RO,
2013.

[20] #@tH. SR T M]3 bR AURT: PR PR, 1999:25-109.

[21] RAAIJMAKERS J M, PAULITZ T C,STEINBERG C,et al.The rhizo-
sphere : A playground and battlefield for soilborne pathogens and benefi-
cial microorganisms[ J].Plant & soil ,2009,321(1/2) ;341-361.

[22] CHEN C Q,BELANGER R R,BENHAMOU N et al.Defense enzymes in-
duced in cucumber roots by treatment with plant growth-promoting rhi-
zobacteria (PGPR) and Pythium aphanidermatum|[ J ].Physiological and
molecular plant pathology,2000,56( 1) ;13-23.

[23] ZHOU C,ZHU L,XIE Y, et al.Bacillus licheniformis SAO3 confers in-
creased saline-alkaline tolerance in Chrysanthemum plants by induction of
abscisic acid accumulation[ J].Frontiers in plant science,2017,8:1-17.

[24] B2 T2y, 0, S5 AR PR{E A= 4T T2 M O N2 4 B Y
TRAEVERL) ] rTRafall e, 2016,45(12) :52-57.

[25] JHEEIEE. L AR e SRR M AR A IRIIT ST 2. 83400
FBRGE BRI M H A KRN pefg 520 [ D] ALst: P E D
TR , 2004,

[26] FHARES, FEliite, X P2oRiE T3 Cu AUSERINE SEkR E B
B A ] a0 R A ,2007,34(8) 1 1130- 1132,

[27] EIESR, SR, INE A MEE TR S R M ALt hE R LR H
ikt 1999:202-208.

(28] Xtz , ARG R, XIRSE, S5 TS 28 T i i S e s S AR St
AR ] Pl A7, 2007,16(1) :123-126.

[29] By, BeDe, ROE APZG RTINS M A FRa 4 [T ] e
[BR245511),2017,35(6) : 1485-1488.

(E4% 138 )

ek eI, 5 BE5H, T AR S B 25 A O A AE AL 5T Tl ki

A6 SR ZR A R AT R

S % LR

[ 1] W, U5 Hk AL s TR S IR 5 2 P BT 3 [ C 1/ Ak sl bk
2 ALETFE MR 2008 4R BB LA LEE—SHRT BT TR
SRS AL AL sk 23, 2015 .87-94.

[2] BRAE M AE M AbET: dhE bRl R, 1990.

[3] 240, R0, BE R, S A RIS R R R AL T ] B R
$7,2015(23) :49.

(4] BIEH 254 SRR AR TE RS MR E TEROR ). N2 AL R %

11,2009,32(1) :22,24.

[5] ZHRIE, FifE, 2 UEIR = AL E A BN HREOR [T ]l TR
HOR(RERZ) ,2006,26(2) :48-49.

[6] KNI EHNFER AR THEA R [ ] kR, 2010,35
(6) :56-57.

(7] Erkse, EokNl, s, S e R E R RS mRoR [T . 8¢5
BHE,2011(2) :51-52.

(8] BEREHE, TR A8 ——p M e AT S T TR EAR [T ).
FOASFHE,2011(3) :41-42.

(9] %77, Battil, i, S5 e tEMUE BB TR LA LT ).
ANZHF57,2011,23(4) :52-54.

[10] BB Ak e AR EE A BRI N AR, 2011-05-26(BO6) .



