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By A A Ak SYO, 3298 6 d JG i A AR AT 9P B g B BR 45 BRI 4k B IR 48 BB AT O 00 A HE B o A
Tik 23.1.598.1.14.3.18.6.43.2 mg/L, %3 A 28 A L% 16S tDNA 57| %2 1 F #H 2 SY0O A E
K ¥ 7047 B ( Bacillus megaterium) , #| B K FE R A B REH R ZAKRT L ALK L FTHIH L
I, ZARE R 100 EHBRABOFFREFHRTB (LA KLE)IRF 30.23%, A SY0 H
REBRARYHERT2 GG P ERSHEAET . TRAZ TR EZL T REAERAT RETRE.
ARAEN SRR (G RAKLLE) B F N e 33.24% 19. 80% .28.59% .51. 25% .38. 89% .
51.83% ; ot MR AT 2 d, A AN E P A Z B LR EFRER T ELANUABEIZRG
7.97% 8.29% %= 9.88% .,
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Screening of Phosphate-dissolving Bacterium Capable of Dissolving
Five Kinds of Insoluble Phosphates and Its Promotion
Effect on Growth of Peanuts

ZHANG Shuhong
(Faculty of Life Science,Tangshan Teachers College , Tangshan 063000, China)

Abstract; A bacterium strain capable of dissolving five kinds of insoluble phosphates was isolated from
the living garbage dumping soil by plate screening and liquid submerged culture ,named as SYO. By use of
the bacterium strain SYO, the water-soluble phosphorus concentration could be increased to 23.1,598. 1,
14.3,18. 6 and 43. 2 mg/L after six days treated by lecithin, tricalcium phosphate, ferric phosphate,
aluminium phosphate and ground phosphate rock respectively. The strain SYO was identified as Bacillus
megatertum by physiological identification and 16S rDNA gene sequencing analysis. The effects of the
strain on peanuts growth were studied by the filter paper method and pot experiment. The results showed
that after treated with 100-fold dilution of the original bacterial culture, the germination potentiality of
peanut increased by 30. 23% . After treated by SYO, the peanut seeds sprouted two days earlier, the
chlorophyll content increased by 28.59% ,the root activity increased by 51.83% ,and the weight of fresh
above-ground plant,dry above-ground plant, fresh root system and dry root system increased by 33.24% |,
19.80% ,51.25% and 38.89% respectively. Moreover, after treated by the bacterium strain SYO, the
flowers appeared two days earlier, the flowering stage was centered, and the biological yield, hundred
kernel weight and pod yield increased by 7.97% ,8.29% and 9.88% respectively.

%5 H H# 2015 - 05 - 10

BEEWE :HIT AR IR B (12120210A) ;5 i (I8 2% Be B 24 0 53 3% £ 50 5 (2015C07)

TEE B K INLL (1978 - ) & i db A KL, BB WL, E2NFAEY 5 A Y AH B R BSE .
E — mail :zsh3535@ 163. com



%11

FRALL : s 5 AF MR B 0 ZE A n B O i A A 38 A 094 A AR A 59

Key words: phosphate-dissolving bacterium; Bacillus megaterium ; peanuts; growth promotion

IR 24995 %0 TS S XE T I W A 0 X LA
FH L FR g JeR W . e ML JCROmE A AR BE B VB VR
S BEIR AL A LT AW I LU R I Wk IR R S
AT, LR AATE R E RS MAEY (FE) B
T RE VA A L3 v B JC Rl , A FE 1 0 0 e 2R G i i
FF o RIS WD, Ve B T 7 5 fip JC AR W8 2 i Wl I
AR AR SEVE Y B Ky m B A B e
AWM RS L W IE A | E A, BT
T L A B TR A 1 90 b LA b, HE i 9 A TR F O B
Z kA R R 2 W B L 7R RO BT A
WIEBEA R 2, 2R R T % (Penicillium ) | i 5
(Aspergillus) 5 J1 B8 ( Fusarium) /NBE A% & ( Scleroti-
wm ) 55 5 T BRI TR Y WF IR e /b, R BB 0 Ry B2 Tl
( Streptomyces) '

A [v)  B98 T 0 2% b JE AR ) T BE DR TR, H
H, SCHR 4 38 04 V5 ik TG AL W8 104 A T TR AR T2 S A0S 2
KT 7 )& ( Bacillus ) AR B8 M % J& ( Pseudomonas) | Jif
T 5 J& ( Enterobacter) .72 &5 1A K & )& ( Klebsiella) b
THICHE B (Serratia) 5T & J& (Arthrobacter) [ 74
TEIR B IR B R ( Burkholderia) %5 5 1fi % fif 47 HL B
F9 200 B8 1 R E R R AT R L 6 T I A0
) i A 2 AR v T TR R R — e U U A, X T
[F] i) S v 2 FoE W B 00U BE A0 T O L 6 A
i ST R

AE AR R — T i A Il RLVE ), 6 W S T LAAY
R FEHAE G 7 o (ER AR AR X 2 2= T i i 3R
FRE B W BRI P 3¢ LA AR, Oy 5% ~25% o HF
TR R IS R ) b i R B E T B AT
i A AE R R T DA BRSSO,
ABIF ST VT S M H DL ME A B 0 VA R A A, 2 BT
FERSAE AR HE R 52 W), R 1 i 4 1 B R L e
U AEE B RS P SR P BE AT T S

IR

1.1 X5 #f#

b TR R 7 2 AP R AR T 4 3 HE R B A AR PR
A3 AR T IO R LT Ol B A Y B i
9 0 ~20 em 42338, SR [l £ 28 KT 5 0 i L2
i, t e E AW 0.49 g/kg HEABE S. 15 mg/kg, i
I AE2E (Arachis hypogaea L. ) fili Fl Jy F 8252, ik
ME S W 35 B A A 10, 0 g/L. (NH,),S0,
0.5 g/L NaCl 0.3 g/L KC1 0.3 g/L MgSO, - 7H,0
0.3 g/L FeSO, - 7H,0 0.03 g/L MnSO, 1.0 g/L

—XEEBEIR R (WM S WEIR R WERRGE W)
5.0 g/Lak BIENE 2.0 ¢/L,pH{H 7.0 ~7.5,

1.2 K H*E

1.2.1 mskmi e ik HRENEHERBRR
A5 T B i A 35 552 3 Al ,30 CHEFR 6 d KT
T JE L= A B Aok ol P 1) BT VK Sl S o 48 5 )
SRR 4 ol 375 Wl 1144 15 % B 1,30 C 5 AR
6 d, Pk 4 T 5wl [ K7 M | X 68 7 A B 2 A
BV B TR, 4% 1% 3 Fh &= 4 B4 A 5 i e 5 W MR
BRI Erp R R R % 6 d(30 C (150 v/min) . &
W £ 10 000 r/min #.0> 10 min, F 47 86 BT LL €0 15 0
FE FVE W R SR B, R R R A ORI TR AR
AT JE 2L 5

1.2.2 A#%Ex ZSBCHE[15] 5 Ex Lk
7 5 114 V5 Tl DR PR R AT AR R A AL S o R B iR AT A
ST ARG KB R B o R & (b s 30K
A= YR A RS ) B B W TR L R 20 DNA 34T
16S rDNA f) PCR §" 3, 3[4 P1.5" - AGAGTTT-
GATCMTGGCTCAG - 3';P2:5" - TACGGYTACCTT-
GTTACGACTT - 3", & i %54:95 °C 5 min; 94 C
1 min.55 C 1 min,72 °C 2 min, 30 ~F#;72 C
10 min, 34 7= Py 4l fk W05 5 % B2 T 2Kk 3 170
T B P 45 SR 20 AT LU X, 2R ] Mega 5.05 {44842
#: (Neighbor-Joining method ) ¥ 8 2 5 & B .
1.2.3 B4R J8 A A T 69 K 3 R A K o #
o AR 2% Fe P RN T LB W R B R A,
30 °C 120 r/min § 3% 2 d, 4R 5 8 000 r/min B L[>
10 min, U B3 WA H . XI5 7 A~ 403, B LB
TR AAR 5 % 5L R TR T 200 5 A R UL SO A i R AL
100 5576 FEWE S TC R 7K (X BB ) o B 4 9 48 A= Fh ¢
A3 BIAE R AW IR Bl 8 ho KR 4% b R B T
B N 208 A Bk P K IR T 108 AR 1) B R 0L rp g LA
40 RL, BEAL PR 3 ANERE, TREEERES 25 C
B SR 10 d, B3 KR AR 1 8 RS O, T A R
L Fp A6 A Fh 7 1 S 2 R A R

1.2.4 a#X¥® Hafto kg, EMENEA
50 mL HEW (4 x10° cfu/mL) , M H 5]
FEN 4 RiAEAERN T IS B 2 ko aUER B (A], S8
25 AR R R B BEK o B A ROK BORFF— 2, Bk Y
250 mL, % KA AL AR B i O, g Sk R
() R AR A T 15 d 50 TR R R AT R M
R A AN A A MR K R R T R
BRI A O EEM E g R g E T,
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TTC W E AR ER RGN AR AR, W H T
MHIFER C 1A Wakm iR & [ i
IR = oo LU A SR K AR 21 XF B8, 4% Ak 21 6 A
EEO

2 HER AT

BAHERNS B FERBBHENST
T FEASE 101 B AT LA fifg O B i A9 T Ak o o X
SETR PR 1 T A 4 oI B [ AP Bl L, FEv 4 pk
PR PR (SYO SY4 SY12 SY19) £ fIr A - e _E 2 i B
WIS, UL 4 BB AREAT A S i e I A A fE
J1o WARFERAL S (K 1) K W], SYO BHikkx 5 F
RETA i (14 9 e A i, T T AT il

2.1

F1 EHXS MERABANBRHRE mg/L
(k7S iRl BEFR 5 WERR BEMR R WEH By
SYO 23.1a 598.1b 14.3a 18.6a 43.2a
SY4 12.5b 345.0d 11.6b 19.9a 20.3b
SY12 29.7a 444.7¢ 4.6¢ 16.5a 16.8¢c
SY19 10.2b 653.6a 13.8a 19.0a 7.7d
F R FE B EAF NG FERRZERIBBE (P <0.05)K

LR

2.2 SYO EHHIVITETE

XF SYO T bk 2k 2 7 A7 A B A i A B, T Ak
SYO [ AE KRN 5 ~40 C JRANEE FARRAEK,
2 fh il P04 T PR I R Pl A FELYE L V - PO
BRI L BRI A7 A R £k, BE /K A W1 e AU 5, RE A T
D - #i%ghE D — H i | L - BRI s ™ B2 , 70 0 26

HAE RN ™. SYO TH AR A9 16S tDNA FF 81 K
1402 bp, #54 bk A B AL 56 S 16S rDNA 7
ForHr (B 1) W1 SYO Sy B R ZF #AT B ( Bacil-

lus megaterium) ,

Bacillus megaterium (KF054805.1)
Bacillus sp. (EU373351.1)
Bacillus megaterium (DQ365564.1)

68 Bacillus aryabhattai (KM252922.1)

Bacillus aryabhattai (KM037741.1)
Bacillus aryabhattai (HM439455.1)

Bacillaceae bacterium (FJ189761.1)

Bacillaceae bacterium (JQ229708.1)
Bacillus megaterium (KC768812.1)
SYO

—
0.000 5

i SY0O SHXCHEH/KET
16S rDNA FIIM RS EX B W

2.3 SY0 EHMMEEEKEAERFENF N
2.3.1 MHFTAFERLFYH BER2AH,5 LB
TR B S KL AL B HE L SYO 1 V1 i TR T b L RE 4R
o b 10 R 2F AR RN R 2F B, LR VR v R BT A R
FERRA o 5 %) BEAH LU, IR B2 (9 SYO R (SYO 1§
W) 100 A5 F5 BE W ) X A6 2E Bl 10 28 2 R 25 3
BAARNE R H#EEN, Kb, SY0 &k ry 100
A R VR ALk L ) o A i 2 b R TR R T
ZESAHEM A ., F X R T 30.23% .

E1

R2 HEMFHRFEMRTFS

A KA %o R %
' 20 %5 # B 50 £ F B 100 1% i B 1 20 5 B 50 5 i B W 100 17 i B8
%t 86.77 38.41
LB Wi k5 7 3 50.02 68.82 80.33 14.93 22.58 37.91
T 69.91 82.45 90. 86 21.32 38.98 50.02
2.3.2 hwtrol hER3 AT, £ SYO MR AL B, WO, v A 2B K s AR 28K R LX) IR AR, {H 22 53

AEHE P I ] o B R R 2 o (FUR i R B AR .
®3 HEHERR

AN AL TR bR B 4 . Hoh 4y
fif S TSR A AR R A g i T 33.24%
19.80% F1 28.59% , AR Z & Jii & T i i AR R

AhEE BEWI/H -H WA -3 BEEE/d SR/ %
PR 05 -18 05 -24 7 98 Fr B e RS T 51.25% 38.89% #i1 51.83%
[ 05 - 18 05 -22 5 98 e e s

AL it A SYO T Bk AT DL A A g 46 AE 1 0] b | 35

2.3.3 AR hE4 M, M SYO F TR ARNAK,
x4 FHRSYONTEEHHEKNEZD
e = LRSS ag H 1 4 &
) /cm /(mg/g) B B i/ g TR&E/g B B i/ g TR&E/g K HE/em W64/ (mg/ (g h)]

pogiist 20.62a 15.25b 6.89b 1.01b 0.80b 0.18b 10. 8a 19.1b
TR T 20.51a 19.61a 9.18a 1.21a 1.21a 0.25a 9.2a 29.0a
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2.3.4 JriedEot 2 Wl LA G SYO T
WG, AELETTAEI F] 42 1T 2 d, HIFAEAR 6 S v, g i
W 2, kB g e O L R AR RR B, 4 T
FEH]

30
250
X 201
?ﬁ
Héls—
o op
5,
s 7 ‘9 ‘11‘13‘15‘17‘19‘21‘23‘25‘27‘29‘
AL )G RAEd
B2 TEFEHS
2.3.5 % RS WAL EH SY0 W s, b

(A= 77 B AT BT R R R ) 3 AR
7.97% 8.29% F19.88% . F W, 7F L H SYO
TR R T L i v R A

RS HEKSYO M EEFEHNHEM

b B ey E/ (g/#)  AfEE/g FERTFE/(E)
it & 16.81b 55.39h 8.40b
LR 18.15a 59.98a 9.23a

34 gt

AT 38 18 90 075 A0 O A5 B 1 bk s A S R
S A 0 VA O T T MR SO, 28 M K MR O R 3
i FF B ( Bacillus 5 E N A B
G W R R B % bR TG AR X LB IR A
HUBS I B B K BT AR RE 0 o YAl 11 16k AR ]
A T ) VA B L AR A7 7 22 57, H RTIA S A HL IR A
R 2 Fh BB B R 0, SYO B Bk R AT
B LA VA AR S o v Bl 1 BL ) (5L LA 1 v B
BA Hr itk — R

AT L S W, (IR JEE B SYO 13 ¥ X A6 2 i
TH K 2 AR BEAT W (LR i T A 7
PERR TR RS ORI ARSE B, W A X
TORAN T 19 % 2 % AT B 3% 0 4 R 7R T, 3 45 AR
Fe 45 B[], T R 2 4% I W B TR 3 R A P, M ob
SRR R R AN S AR E —E 2 R ARG R E
B I 3 B (9 SYO B bk m LA e 46 A=t () o
(EL 2 TR T % 28 B0 B3 3 5 0k — 25 23 #

BB 5T 524227 ok 3, e o v Wl 4 Ak L1 6
K T /N R T bk A R T R
SEFSHR D T X IR O AHIE T 4 R B 2 R
W], SYO B Bk T LAWY AR O A 0T b 3 4 FAR

megaterium ) ,

AWAERKEE, SR EE R AR - R
SRR A 08t T T DGR S S 3R
B ) SR R G B Ak, AS I TR B AR T AR ) 3R
B 2 d, HIFAEARGS S v, AR A i) S 2R 7 i AR W)™ o
AT A7 o P4 A 3 4 v, 3 WD il 9 e T LB
b b AT DA 28 AR R B A AR

VA W AU A W B0 e A VR BILARD R 2 07 TR, —
JE FH TV W AT 1) o AR R AR AN SE TR R B R
%, Rt N UK, Ca Mg, Fe Zn %5 & Jf 0K 1)l
WAL SR SR P PR T A I 5 R e A R R
Sy Z R , L ANEE R VR AE IR L 2 AR
S5, R AR B Ry s = VA R TR TE VR AR AR L
R SO, O At B A ek > T BB R 2 (]
P of 25 65 JEUBR A 0 3 LA $5 DA T, P LA G B 4
Mo fie AR 977 A0 5 SR BE T 5 DU R I A ] T A
Yy, BRI AR PRERST , AT m A I BT . A
BT A B T R R R BT LA AR R A H AR 4,
JIr LA SURERD A5 23 BT 5 W 0 0 AR AR AR KB, R —
A BEREAT TR, A BE RS i 3t f9F 5 9 W 1 X A4
R e AR T
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