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ZXL° BHEFE
S PSR e

B B WRIESSERO RS 3 BAFRY L B (PCPB) Bk, 4310 H F A B AR 1 i De 43 2E AT B8 ( Bacillus
amyloliquefaciens GNO3 ). E.IE#EVE B8 /N2 AT B ( Bacillus pumilus RPO1 ) FEL A0 VE W) AR ZE 14T % ( Bacillus
circulans JK02 ), #4 3 Fh AR HI AL G BRI HEF AR 2R Rl . ZRRIT, HeRh A2 - PRt S A TR A BLSA R IR
OB, 543 - PR B RS AR, RRPRAN TR 2 5 05 L A v A B B A S B T 1 674.1% . 8 709.1% Al

2252%; +IEVERCHE . HERAN S

BB EEE T 87.5% F123.0%;

T BERC, TR AN LA R R i S e T

40.0% . 45.9% K1 28.6% . 25.0%. W FHIEERY PCPB &2 A B X 48 (0 - i Ah 253358 A 2 Rh vl a9 A A8 B R (E 3500
. AR M L6t MEWRER,; WRMEE; AaaRe; fedsu
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E&TWH: MEAKRBEILSIHE (41573104 ), & RTTHER S5 HiE &
FIH (este2017jeyjBX0078 ), PR BUARAR G285 Al TR 5t 7l
HAERBIHHBAIE (2017-7), FRATHHS SRR (este2017
shms—kjfp0253 ), LMy FRAAT W] A= B I & H T 5 250 28 TP O
&UIH (2016002)

FE W) 42 4= B (plant growth promoting bacteria,
PGPB ) B HE o A X ™ o 57 75 g W WA AR
s S U E Py ) B L 3R AR AR A AR TR AR K
Fi. /N Bk, KREERHEY (REEBSE,
2011; XBHRIL 4%, 2012; mAEE %, 2012), DI
LLEREE M. MM, HEE. RO, PRk AR
Bk S Rgh A R a N IR SE (MRS 36 4%,
2002; Han & Lee, 2006; H 78 %5, 2008; X|J7
F 45, 2012, 2013; Islam et al., 2013; I %5,
2016; Shen et al., 2016), {HA ¢ PGPB 742 #E 4=
T B FPE A RN A5 T RIS i DA

ARG A T A 22 A B P R AR L T A
K IAPERE G A - (XIZE3 4, 2010b), i@ i i
e B A 0+ 3% PGPB, Tl R
B, FETF AR A 22 R A KA A
5%, IR A i i A A PR AL

1 #MR57%
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RN Wa i B (30°26' N, 106°26' E) A K%
YEBESE (8 32 (/MR ) —B B — R )
FagEd, YRR3R I mx 1 m M R, %5 AR
FERIEE 10~ 20 em £2H3, IRAHEIE 2,
T 4 CORAAFLRERN 3 B

PGPB 4385 . aifb R R Bk, Hrh A
AT UG L VAT REA DRI B T 118 97 326 3t SR T Bk 23 D1
TCARGEFRHE . PKO TeHL#E 55 3% 55 R0 fff 0 o e 16 1
Fi4k (Shen et al., 2016 ), #kHUA: 3 Peak & [#
HEWIRBIERE, R Lk T s o g ali
tb, HZELAFFREEEE LB RHaR 5, -80 Cf
FEDER

SR FH LG 0k I [ 8P [ BB T ( Akhter
et al., 2012), SRHEHSHHTLL (7500 0 v 1l v V7
HE 71 (Perez et al., 2007), ¥ H K4 66T
P E R AR R R (SR 4F, 2012), TR
LA S A BRA A S e 2 R O DL T R g 4
TN (RFBRALEL S, 2001), L#E 519
27F ., 1492R ¥ #4- Hkk 16S tDNA, PCR 43 /=4
(1300~ 1500 bp) 1% e HEHEIL R Z) A BRA A
M. Frisas R7E NCBI _LiF4T BLAST Hext, )5
8 I MEGA 6.06 X 1#) Neighbor—joining 7% ¥4 # &
HEREW, YT
12 SAEFXEEMENEFIRE
121 RKEEMA KT 2015 4F 4 H EPI R K
PRI B A AT EEEAR R 4~ 5 em. R
FOURE . MHAIEE | AR A A IR A
Y E KRR AR TR AN
MG E Rl ), DR a il e, AR
LR : pH=5.5, ML S0 844 ¢ - kg™, 240 0.92
g - kgﬁl, 2054 g - kgfl, 167 g - kgfl, ik
fiftA 432 mg - ke, AREE 11.0 mg - kg™, A
65.3 mg * kg5 LA 0 0 A4S URCAE (R
H P bR X R A A ZRm G ), FARTRA R
KR 58.9%, AWk 40.12%, AR 1.34%, W
1311 g+ kg', & 8.11¢g- ke, BRAL 32.11,
122 XEE WA - Bl E A TN Ab B
(T1). 42 - Pt S wAILEE (12), DMK
JEREH (CK1) FI4-3E - Pt & £V WAL (CK2)
FXTRE, 4 AbEE, Hod T1 O PGPB AR S
B RS B T2 25 PGPB R 543

RAAZM A, PGPB EER N 3 HHEAL 1:1: 1
WAL BNR S, AR 543/ LR A LR
(b2 L8 3% 10° ofu); CK2 ALY
RS54t 15 (POLUMA-1, HPCERER A 2
AT ), BeFhH 542 A BRI (REah
L 1% 10° efu ),

YEH 2 LSRR, Rt 1.5 ke, f&4EHp
5% 11, BRI A AN EEER ] (542 ) 80
go 3 d AR R AIG N, B2 bR, A 4K
R, BEVLXAHES . BRERTEK, [ HHERK
R 15% ~20%. X5 JEII A 90 d.

1.23 AR LR T 64 R o B 22
Witk . R SR R, EERCER 2
PEARFNHL AR M EREE T, T 105 CARTFH 10
min Jii, 80 CHLTREE, Witk B, T
i iy

124 XIEIACEFNE Fe A BT o WK
i, RABMRIEBEERPR L, 4 CfRfE, Hrp
10 g T RAEY SR E, XA AT R
Mo SR BT RN E -3 B 2R
PR . W . R SRR (P ERRARE
AL RS T, 1985); Ar BRI IR
T AR PURE RIS Sl ek,
KIGIGCEE: . IR RO . Olsen 5. NH,Ace— KA
JEEEE 138 pH (B AL 2R 2k 2.
A L AT . O B (BRI A5, 2008 ),
125 F#wARALIIFNE KA HS0,-H,0,
HAEFFRERL . PRI E . K@ e
FERAL. B, PP (B8 55, 2008 ).

1.3 HiEAE

W Microsoft Excel 2007 ZA4-HI/EEI 2, i
SPSS 18.0 #4347 AVONA AR E 7 2551 Hr LA
& Duncan Z 1 L30T (P < 0.05 ),

2 HRE5SMH

2.1 11 PGPB SR A B LAFE
R R A IR, B 6 bR Ak
B (GN) T .6 #RiAE®E (RP) B S AR (JK)
o A HL A A B A GNO3. % s 1A RPO1
FIfFAIEE JKO2, 1N PGPB 5k i fk T REAF5E .
ME1-A, BAIE 1] LA S, HAEBAEH
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GNO3 FEBTZ5 U JE A b F24E  BTE L3S )
BHPIR, SeienE, FIEMEER, hggsr.,
[CRHMER, ZES e . T, e, Bi%
1~2d, BV&EHEAR2~3mm; }3E3~5d, HKHER
6~ 8 mm,

M 1-C. D F1ZR 1 ATLUE Y, 8T RPOL
FEVA IS TR e R G IR0 ERETE A S A s b, T s
TESRIEEN, MELUBKE, 85T, Rk
W, FREMEIE . A, JERIRE, KR 1~2
d, BEHAE2~3mm; ¥FH3~5d, BHEHER

E1 BREBEREREERS
A, GNO3 kUL (5 (100x16); B, GNO3 [ y5IEZAs (B Zi il
TARKE IR, (28+2) C); C, RPOL B kkYL (3 (100x 16); D,
RPO1 B #5TE4S (PKO TCHLBES; 7R 4&, (28« 2) °C); E, JKO2 B
BRUL(s (100x 16); F, JKO2 BISTEAS (AN AP dest, (28«
2) C o BAEIMILT EBEEME : www.enveg.org,

%1 PGPB 4IEAEVIHTILE

FEAE GNO3 RPOI JK02
Tk + + +
FAALFFHAL - - +
M-R {6 + - +
V-P {5 + + -
TERK i + - +
TR SRt + - +
D- Hi % IR + + +
D- ACHl =2 + + +
A=A - - -
Bileliata + + +
5| e - - -
P A - + +
HETN B - - -

TE: 7 FoRRNNEINE, -7 SRR RSB

5~6mm,

WE1-E, FFIZR 1 AT RLA Y, B A JK02
TEMFPI TR IERR G T2 HIR Ui BR I, TR BN
Nk, BILA6A, D5, F2RETE, 2
FLEMRIEDE . bRk, SRR, H55E 1~2
d, WHEHERI~2mm; FiE3~5d, WK HE
5~7 mm,

22 1iEPGPB K 16SrDNA RELBEANSLE

X GNO3. RPO1, JKO2 [ #k #F 17 2k T 165
rDNA RGUR T T, SRR GNO3 5 ZEffvE
3 2 LT T TR AR AR AL B 5 31 99% LA |, RPO1 5
22 MR /N ZEFOAT B8 8 AR AR BLRE S5 31 99% LU I,
JKO2 5 Z K ZF AT T s T Rk A RLE 145 31 98% L) |

(El2). @HIEAS, AL 16S tDNA %5E
SER, 1007 1 1 AR ] R0 TR S N i T R 2 A
¥ & ( Bacillus amyloliquefaciens spp. ), ¥ H. iy 24
A B. amyloliquefaciens GNO3; 45 % 8 % & W JH /N
ZEHUAT B ( Bacillus pumilus spp. ), ¥ HAy 45 4 B.
pumilus RPO1 ; 47 5 5 IR ZE /AT 5 ( Bacillus
circulans spp. ), ¥ H:A54 K B. circulans JK02, iX 3
AT R 168 tDNA JP 4 L4258 GenBank, %5 5% %5
A1 KU922934 . KU922935 A1 KU922936,

Bacillus amyloliquefaciens [KF040978]
Bacillus amyloliquefaciens [K)767387]
Bacillus sp. [KF56636]
100 | Bacillus sp. [K/850503]
Bacillus amyloliquefaciens [KI767314]
Bacillus amyloliquefaciens [K1767326]
Bacillus amyloliquefaciens [KI767360]
GNO03
acillus sp. [KC236702]

2 Bacillus pumilus [KF463141]
Bacillus safensis [K1094436]

00 Bacillus pumilus [JX680105]
acillus pumilus [KC771045]

o4 [Bacillus pumilus (IN628979]

RPO1
Bacillus pumilus [AB680237]

Bacillus circulans [KF010794]
JKo2
Bacillus circulans [HQ003414]
Bacillus circulans [IN644554]
~o7] Bacilus sp. [ AM910332]
Bacillus circulans [NR104566]
0.005 Bacillus circulans [JN645982]

Bacillus circulans [KF254671]

E 2 GNO03. RP01. JKO2 E#kHJ 16S rDNA RHE LA B

23 BEMEAEFIAEN A& EMEIRER T IEMNE
WEEH R

RN LSRR (£ 2), KPR
RS IR YA B 25 5, RN B
HEFEN: TI > T2 > CK2 > CK1, Hrr, Hjid-2¢
(CK1) FA-Z - Peitmi &AWL (CK2) 24

\
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AR RN SR (1~20) x 10°cfu - ¢, R, AR, MR R R S S R bR 2
BIhh F ALK . MR PCPB AR 24~ R, FWMAEAERKBEEIN: T2 > T1 > CK2 >
ARER (TUATT2) MMRPRGED S T 5 CK1 (E3), F2E-HiE S EFIAR (T2) 6
CK2 tHLL, T2 AbBEPMRPRANE S8, AR, % DESCEE LM AR, ZM e, i
T DR R A B PR R A I 5 T 212.2% ., 1 674.1% UM B0, MR & T B, 43l CK2 #8571

H

8709.1% F1 225.2%., 40.0% . 45.9% F128.6% . 25.0%. Fjiti 4w Ak
24 EMEAEFEMNAEEMEREFELIER. BT WRRRAERORG EIEAE T CK1, (HHZE
., HeENEN R

A4S (CK1) B A5 (T1) 4k
PEAA LY. 2R3 — P e A Y RN B (CK2) Al %2 AEEEEFIGIEXEZFERREDE =R

AR i B i
3% - FENELABAVALIE (T2) B TR e TUBE o FIRE o WEE T

x10%cfu s g x10%cfu+g' x10cfu-g' x10cfu-g’
Prtsgerh i, k. 28, A, BT E ki 12122454 967+222¢ 067+115c 725290

(323), Horp T2 AbFRAY s . i & & TI  11123+2624a 4635+ 10.63a 8.05+231h 9733+ 1271a
A HEs S 2 CK2 1991x245¢ 1.89+082d 033:058c¢ 22.18+92l¢
SPAE CK2 %ﬁﬁﬁ 1 875% %ﬂi&O”/io o T2 62.16+21.07b 33.53+3.01ab 29.07+138a 72.13+6.08b
2.5 EMESBEFIENAEZEFEEKNZ e R PRGNS TR 2 R (P < 0.05):
MR ATUEH, SOBAEFEAES . i FEE.

£3 AREAEALENEZHREIHEFNR, R, B HSEHNI

WhE B - kg 2%g - kg Lffilg - kg S4i/g - k! WA - ket Mg - ke A /g - kg
CKl  6.60+033a 0.61+0.05b 0.22+0.01 ¢ 1853 +1.40 a 39.65+0.01 b 3.61+0.17 ¢ 70.07 £2.78 ¢
TI  63220.12a 0.61+0.07h 0.21+0.03 ¢ 13.64+1.15h 2844233 ¢ 5.06+0.24 b 77.89 £ 1.68 b
CK2  640+026a 0.69 + 0.08 ab 0.33+0.01b 18.70 £0.70 a 56.14+ 1.15a 377+0.10¢ 69.80 + 1.96 ¢
T2  692+069a 0.77+0.05a 038 +0.02a 1890 £2.13 a 39.67 +0.98b 707 £0.11a 85.83+3.97a

F4 TEEAEFILGENEZMHREEREZ N
AbER B em s O i O I A om® - A Mo TR - T MR A -

CKl  148+0.76b 5+0.00b 12+£0.58¢ 515+095¢ 0.28 £0.08 ¢ 0.08 £0.06 ¢
T1 182+144a 4x0.17c¢ 23+3.18b 7.45+£0.66 b 0.60£0.03b 0.34+0.01b
CK2 152+204b 5+057b 35+0.58 a 8.45+048b 0.73 £0.18 ab 0.36 = 0.08 ab
T2 187+1.15a 7x1.00a 36+2.08a 1233+1.82a 0.91£0.09 a 0.48 £0.07 a

3 EYREFXMNEZHERZERBZE (23 90d)

x5 TEEAEFAGENZHR. B, HEEMNZN mg * kg
A b 1 HR B
N P K N p K
CK1 0.08 £0.02 b 0.76 £ 0.03 b 1.23+0.05¢ 0.07£0.05 b 0.75+0.05b 1.44£0.02 ¢
T1 0.08 +0.04 b 0.88+0.03 b 1.33+0.04 b 0.08 £0.05 b 0.77+0.02 b 1.52+0.05b
CK2 0.12 +£0.03 ab 1.16 £ 0.04 ab 1.35+0.03 b 0.10 £ 0.02 ab 0.78 £0.05 b 1.61 +0.03 ab
T2 0.14+0.02 a 1.21+0.05a 1.65+0.05a 0.13+£0.07 a 091 +£0.04 a 1.68 £0.02 a
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26 EMESEFILEMNEZMER, B, HE
ERm

M5 LR, SA R A RO —E,
S - PR A R AL B (T2) YR BRI R AR A
o BERN, P K AR m T HARAL B, Horh
Mo EFRAR. MR ERAL. WS AL CK2 iR T
22.2% . 30.0% #1 16.7%.

3 GREIHR

VSR H 358t o B E I 2R T L
Jir RT3 22 R 2y A 4t Ry A SR ) B A I
( H7GE 4, 2013 ). 5+EFRUEMRBAMLL,
AR B ANEM: PGPB T REI A 24 i, S
HHEHBENICT | BRI (Fhiae 45,
2008 ), R UL f AR M R A A 200 [ K 30 Ak 1 AT
FEHT

ARG /3 e . M RIS 55 (0 + 13 PGPB
H A [F R ( Bacillus amyloliquefaciens GNO3 ), ¥
W B ( Bacillus pumilus RPO1 ) Fl i 80 & ( Bacillus
circulans JKO2 )o ¥ X 3 DRI 1: 1 1 HWE S
AFILTR AR AN, MREAHEAI AR
FHEE AR AR . AR EE SRR, S Fp -2 -
FERETTE ARV REIEA L, 4R35 - Pl A R A
FRRR PR AT B 2R L Al PR R A B R i o
WHRE T 212.2% . 1674.1%. 8709.1% Fl 225.2%,
TR e A9 GNO3 . RPO1 il JKO2 AL EL £ {f
T AR ST, R T R W IE R R AR
IR+ A SR S R e, M LR it
FEYIRRPRAR A R B3G5 . X 50 FE (2013) 42
Fff PGPR X4 AARPR + 4 i E S A B BT 25 5 —
o BeAh, RSB, A S B B R
1 T 87.5% F 23.0%, & PH I BE Il S B + 3
FRBRE A B RE A DRV S Ml R S5 F2 0 IR, 2l
IR RGL, X HAR (KT F 4E, 2013),
JRERE (Shen et al. 2016 ) ZFAR PR 4 IR BT HRAE
IWF T 45 R — 5 ARER T, W A, b
TERA. BESR A R A AR S T 22.2% . 30.0% F
16.7%, 53i#l ( Han & Lee, 2006), #J/K (Han &
Lee, 2006 ). #13% (Shietal., 2011) DL K kA Bk
(Shen et al., 2016) LRIBFFTEEH—2, FWHE
WG FH A PGPB Rt M B Wi or & i, WEUCER

SR RMSCRI o SRR — Pl i B A= W i
NEAHEL, $EFhA-38 - Pt & w50 0 2R 0 4
BERL . NIRRT R R T
40.0% . 45.9% F128.6% . 25.0%, Z=W4ERN 154
YR A ANV e S s AR 2R AR K, IRRENS
PRHEA ZEFI 0 BE, 51T ATEE K (Zahid et al.,
2015), H# (Piromyou et al., 2013) BB 5T
R

A T T 25 R RN R AR e R
BHHESC R T, I, PR B AR
PRAETR, JFES A0S BA MR 7 6 PGPB &2 &
AR, XA 2R 0 A e L B
tEIREE T, R T R = AR
VI RE R R FHIEREAF S, An4$ B AR B L 3 20k
FRHENT . B AT A TR RSO L L TR AE SR T
Ak . BB R R A A 5, DU S A
LAY E R AR, 2R SRR
Fph,

SE K

PRIl FATe, SR, A, BE. 2012, FHARPAMEATE
1A B R TR MR AR . Tl W~addi, 39 (7): 980-
988.

KRFEER, WY 2001, F LA RSS2 F M. dbnt. Bl
g

KR, KA, N, 2008. LML MR LR IR
. ks, 35 (5): 815-819.

mEE, MG, B, B 2012, PGPR XK AL AT
WRBAEm. 3, 44 (1): 126-132.

MR, BEIEAR, Phakds, BhZE, JRIFLEE. 2002. FERRERANE (YT
PER FRFRAVE SRR PELOVREE, 35 (1): 59-62.

X5, TR, Dbk, FHART, DN5E, BRiE, AL, 2012.
PGPR = ¥y BB %F §H A2 Bk ( Cerasus pseudocerasus ) AR Pr 1 1
AR AR s . N S SR AR Y, 18 (5): 722-
727.

XA, W4, sk, THET, PR, FEEEE. 2013, HRBRfE
A A0TA (PGPR ) XA AR bR - 38 2 5 i S A ] 22 R TR 1
. Mok, 49 (8): 75-80.

XWZEGE, MRVEME, BIARIE, BB, PO0W. 2010a. A 22 EEF
PR AR . L2, (8): 40-41.

XUZENE, WREEME, SRvhZE. 2010b. A 2200w R0 B Rk 5L 5 1
REAKIEDRSE. ALk 2, (2): 36-37.

EAEE, TR, FmA, NEE, FHE. 2008, AE ILEHRETE
TR0 BT 1740 B P M FEXHAR R AR R R B RS e o Al B
2%, 41 (2): 508-515.
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Mok, TACE, BEngr. 2013, BisE M -8 YA Rt os

PERE. R, (20): 1-9.

ROGIR, FEV, B, W, WM, #2011 PGPR
FL A R TE R B B R BOR B 5. AR HOR, 21 (3):
90-94.

ST, TSk, [EF AR, 2008, HIHERALMHT SR, Jbat.
FhE CH G A

SR, A, ISR, . 2012, RSO A A e b
ITSE . Y MR AT . T ERECES A, 24 (9):
773-776.

T ERREBE R AR % 1985, LIERUEMIDIG .
Jent: Bl

Akhter M' S, Hossain S J, Amir—Hossain S K, Datta R K. 2012.
Isolation and characterization of salinity tolerant Azotobacter sp.
Greener J Biol Sci, 2: 43-45.

Han H'S, Lee K D. 2006. Effect of co—inoculation with phosphate
and potassium solubilizing bacteria on mineral uptake and growth of
pepper and cucumber. Plant Soil and Environ, 52: 130-136.

Islam M R, Sultana T, Joe M M, Yim W, Cho J C, Sa T. 2013.

Nitrogen—fixing bacteria with multiple plant growth—promoting

activities enhance growth of tomato and red pepper. J Basic
Microbiol, 53 (12): 1004-1015.

Perez E, Sulbaran M, Ball M M, Yarzabal L A. 2007. Isolation and
characterization of mineral phosphate—solubilizing bacteria naturally
colonizing a limonitic crust in the south—eastern Venezuelan region.
Soil Biologyand Biochemistry, 39: 2905-2914.

Piromyou P, Noisangiam R, Uchiyama H, Tittabutr P, Boonkerd N.
Teaumroong N. 2013. Indigenous microbial community structure
in rhizosphere of Chinese Kale as affected by plant growth—promoting
rhizobacteria inoculation. Pedosphere, 23: 577-592.

Shen H, He X H, Liu Y Q, ChenY, Tang J M, Guo T. 2016. A
complex inoculant of N2—fixing, P—and K-solubilizing bacteria from
a purple soil improves the growth of kiwifruit ( Actinidiachinensis )
plantlets. Frontiers in Microbiology. 7: 841.

Shi Y, Lou K, Li C. 2011. Growth promotion effects of the endophyte
Acinetobacter johnsonii strain 3—1 on sugar beet. Symbiosis, 54

(3): 159-166.

Zahid M, Abbasi M K, Hameed S, Rahim N. 2015. Isolation and
identification of indigenous plant growth promoting rhizobacteria from
Himalayan region of Kashmir and their effect on improving growth
and nutrient contents of maize ( Zea mays L. ). Front Microbiol, 6:

207-216.

Screening of Plant Growth-promoting Bacteria from Purple Soil and Growth

Promoting Effects of Its Complex Microbial Inoculant on Ginger Germchit
SHEN Hong'" *, WU Bo®, LI Hong-hai’ *, LIU Yi-qing’", WU Xing—wen’, YANG Xing-yong "’
('College of Resources and Environment, Southwest University, Chongging 400715, China; ’Biogas Scientific Research

Institute, Ministry of Agriculture, Chengdu 610041, Sichuan, China; *Collaborative Innovation Center of Special Plant

Industry, Chongging College of Arts and Sciences, Chongqging 402160, China; ‘Research Center of Ginger Resource

Utilization Engineering Technology of Chongqing City, Chongqing Tianpei Ginger Research Institute Limited Company,

Chongqing 402160, China; Cash Crops Technical Extension Station of Liangping District, Chongqing 405200, China;

SCollege of Life Science, Chongqing Normal University, Chongqing 400716, China )
Abstract: Three PGPB ( Bacillus amyloliquefaciens GNO3, Bacillus pumilus RPO1 and Bacillus circulans

JKO02 ) isolated from purple soil were mixed as a complex bacterial inoculant. A pot experiment was conducted

to examine the effects of the complex inoculant on ginger germchit. The results indicated that the treatment of

complex inoculant mixed with cow—dung (T2 ) had the best performance. Comparing the treatment of commercial

bio—fertilizer ( CK2 ), the treatment mixed with cow—dung remarkably increased the numbers of azotobacter,
P—solubilizing and K-solubilizing bacteria by 1 674.1%, 8 709.1% and 225.2%, respectively. Soil available
P and K of the T2 were significantly enhanced by 87.5% and 23.0%, respectively. The tillering numbers, leaf

areas, dry weight of shoot and root were increased by 40.0%, 45.9%, 28.6% and 25.0% under T2, respectively.

Applying appropriate PGPB complex microbial inoculant can efficiently improve the micro—ecological environment

and promote the growth of ginger germchit in purple soil.

Key words: Ginger; Germchit; Purple soil; PGPB; Bacteria separation; Pot experiment; Growth

promoting effect




