+ 1% (Soils), 2012, 44 (5): 776-781
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CAEAE AP TR e gzl Al pRqptts)
SRR AR A AR, JUH AR A A A A
Wi MR R ) AR KTy T A R N HANME, H
BT CAT V2 25T AT B VR N AR s (ke e el
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1 #MRE7A%

1.1 TiE#ER

AT DA TV P 48 R T RV EL X K, %
DX Ay H T A O I Vi ) 2 R, AR 17.8°C,
EYREWE 1785 mm, FEEPE 4—6 H. K4EE
AR A ) T, Sk 3 AN, RSN
1.1 hm*(90 m x 120 m) o 328 T KA AR 5
AR RS, SRR 0~ 15 em, RA . H
Fesinl, R 3 K. BRAAYPRIRYIIR R 554, 4°C
KA ORAT - TIEFI R T LR 1 GRIG 45 5 b [ R
S i IR ST TR AL o

F 1 3 MR RAELER

Table I Physical and chemical properties of the three tested soils

KA pH HHIUE (gkgd AN (g/kg) g N (mg/kg) P (mg/kg)
PCC1 4.76 13.98 0.69 2.57 14.04
PCC2 491 13.43 0.72 2.78 14.65
PCC3 4.76 13.53 0.61 2.48 14.56

W PCC FnfeEi%AE 11 (peanut continuous cropping soil)

OF4IH: BEFERBEHEIBE (2009BADC6B003) %),
* JHIEE:  (hcao@njau.edu.cn)

EHI: 20 (1984—), 2, WrIFE A, WA, FENFHREAEY /> TSI, E-mail: xiaowwjiu402@163.com
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Fig. 1 Numbers of Bacillus in the six tested soils
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2.2 TIEFWHTE 16S rDNA B9 1% % PCR-RFLP 447

FLR LB AN B 181 16S rDNA LR B4
41500 bp, PCR =28 fRAITE N VI Hha T & Xsp 1
BEDL, BEVIF=4 ] 8% 12K TN I R e FL vk )5 73 21
rEEmE 2.

M12345678910111213141516

- 2"RR

2000 ‘f"_‘
b
1000 s
750 e
500 ]
*r};t
du»ﬁ Bl
250 I-%WNUMHHH HH““‘ 4
sl ]
100 gy ™ :

(1~16: Xsp I digestion of 16S rDNA; M: DL2000 DNA marker)

B 2 16SDNA HJERS Xsp I BEYIEE
Fig.2 Xsp I digestion of 16S rDNA

2.3 FHRFTEBEIEB ST
M3 Bl RS P SEBENLERE T 147 BEE R V%,

%2

KH Hha I Fl Xsp 1 BEA Y], &b Hds, HLA3T 9
A~ OTUs, LA RBRTESCER e (A~D. B
SCEZERVRI AT & Eb sl an & 3 B .

E 7%

F2%G2%

D 6%
Cl11% &£

B 19%
PCC1
3 3 MNEREE RFLP ER 5L
Fig. 3 Frequencies of saculus phylogenetic lineages detected

in three gene clone libraries from all samples

M3 BB LLE A Dl 3 FiRE S AR IR T
A OTUs, £ 3 ANEME AR LLBIER & 3 50% A4,
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BT TR AR EIR LA . Dy B BAEAR
REM PCC 2 LAEHP IR, 88 H %A M PCC 1 LFF
R, F A G R TSR A, g

I -

3 N EEME R EE E N FERE S AR

Table 2 Diversity indices of bacillus gene libraries from three soil samples

AR OUT %H PR (%) Shannon-Wiener #54{  Margalef $§% Simpson $41 kel

PCC1 54 96.30 1.40 1.50 0.66 0.72

PCC 2 47 100 1.22 1.04 0.62 0.93

PCC3 46 97.83 1.34 1.31 0.65 0.75

M 2 WAE: 3 ACPEMERERE R, ¥ #oe SOVUBERE. 7 F OTUs TR Z 16S
I 95%, RPTE LR SO R L e dEM  DNA §735. 2ifh. FAa s Eplk LR Ey)
SR LSBT VR S . AR REMESRECIUE ARSI

WOR 3N LR AL 2 AR AL R . VAT
PR LA S 2 FEPEFR S PCC1>PCC3 >
PCC2.

IS REFREOR = 5 FEFR BRSO A RE
FEH R, HoR RS 2 XA Rt . U 3 AN
it T IR 2 AR VR R VR AR G b 3 N T4 ) AR
i, WA 52 3N HABS AR A R A 51k
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I &5 A8 NCBI i i, SRAFAH N )5 55
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I 4 FTDAE Y, X LIBT3 ) 2 i /N 4
FHEE (B, pumilus )y KR ZEAAIFT R (B. subtilis). it
EAF B (B. altitudinis)  fi# 3¢ k) 2 AT B (B.
amyloliquefaciens) . 75z 4 2F flU# 141 (B. thuringiensis)
JiES S5 2T 1 (B. cereus) NS ZEAUAT I (Paenibacillus
Sp.)o VRN IF AT . AR SFAUAT TR L s kb 2 AT
WIAE 3 B LA R IR, RN AR S P
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TR TR, ¥ 50% L b, BRI ZEAR K.
PCC 2 IRk R 2 AT RS 28 I A T oAt 2 o 1A,
T ey L 2R B R B At 2 PRI I Ay, X
AR B2 T AT LR i 0 EE R e B 3

FURF R FIJR 22 < 2HEAFT BR A PCC 2 ks i o2
HUFF B A7AE T PCC2 M PCC 3 1, HEIRD, 2544
FFE & X KW (E PCC 2 HAErh il 10%, H AR A
RavE B N alll 2l

— Bacillus altitudinis(HM582688)

99

——— Bacillus sp.(HQ222353)

Bacillus sp.(HQ222327)

100
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99 100

— Bacillus pumilus(AY373359)
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Bacillus sp.(HQ317170)

100
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100
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—— E (JF495463)
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100 I (JF495465)

100

— Paenibacillus sp.(HQ222349)

— Paenibacillus sp.(DQ512475)

00 Bacterium DES (EU520331)

B 4 ZETF 16SDNA FIIHTIEREYNRRLEN

Fig. 4 Phylogenetic tree based on 16S rDNA sequencing of soil microbe
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Table 3  Effects of different microorganisms on growth of continuous cropping peanut

Ab B 774 (kg/hm?) E () HRE (%) Fm (em) R (em)
AbE 1 191.53 £3.90 101.25 +15.48 56.77 £ 9.34 10.44 +£1.81 36.23+5.90
AbEE 2 178.23 £2.62 101.25 +36.37 47.96 + 8.66 11.73 £2.60 37.80 £2.11
A3 3 213.47 £5.98 101.25 +33.01 58.73£2.92 10.04 £ 1.26 35.00 +3.08
KR 4 161.55 +3.87 110.00 £ 29.72 56.97 £9.98 9.87 £0.99 36.90 £ 4.63
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Research on Diversity of Bacullus Species in Peanut Continuous Cropping Red Soils
and Bio-preparation Effect of Bacullus

LIJing, CHEN Guang-bo, ZHANG Kun, CUI Zhong-li, CAO Hui

( Key Laboratory of Microbiological Engineering of Agricultural Environment, MOA, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Bacullus spp. are the common microorganisms in soils, occupying an important position in soil ecosystem. Our study found that
the total number of culturable Bacullus spp. was 2.0x10°-2.3x10°cfu/g dry soil in peanut continuous cropping red soils. 9 OUTs restriction
endonuclease types were obtained in the three gene libraries. B. pumilus, B. subtilis and B. altitudinis, as the three main restriction types, accounted
for 54%, 12% and 14% respectively of the total 16S rDNA clones. The application of photosynthetic bacteria and bacillus subtilis could increase
peanut yield, particularly when they mixed which could increased the yield by 32.14% compared to the control.

Key words: Peanut continuous cropping, Microbial diversity, Bacuillus spp., RFLP analysis, Bacullus subtilis



