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Fluorescent quantitative PCR analysis of Bacillus subtilis
in rice-rice-rape rotation system
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Abstract: In order to test the number of Bacillus subtilis in soil under the long-term rice-rice-rape rotation
condition, taking long-term rice-rice rotation cultivation as the control , acomparison between the soils of the two
cultivating types in Anren Hunan was made the soils were measured by quantitative PCR , one was the rice-rice-
rapeseed rotation soil and the other was rice-rice continuous cropping soil , which were both cultivated for 30
years.The soil samples were taken in the fixed-point test spot in July,2015 and October, 2015 and April,2016.
The special primers of Bacillus subtilis were amplified with fluorescent quantitative PCR.The results of testing
the soils sampled in the 3 periods showed that the Bacillus subtilis of the rice-rice-rapeseed rotation soil ,cmpared

with the rice-rice continuous cropping soil, increased by 37.50% and 27.06% and 20.20% respectively. The
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number of Bacillus subtilis of the rice-rice-rapessd rotation soil and the rice-rice continuos soil sampled in July,
2015 was greater than that of the soil sampled in October,2015,and both were greater than that of the soil sampled
in April,2016.The cultivation of rice-rice-rape rotation can improve the number of Bacillus subtilis and then im-
prove the micro ecological environment of soil.

Keywords : rice-rice-rape rotation cropping;Bacillus subtilis;fluorescent quantitative PCR;soil environment
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Tab.l1 Screening of specific PCR primers for Bacillus subtilis

e BJGREEC
, 19(5'-3") 52 LR o
Serilal Annealing
Primer Sequence Gene
number temperature
F ATG AAG ATT TAC GGA ATT TA
1 sfp 60
R TTA TAA AAG CTC TTC GTA CG
F GTAAGGCGGGATCTAGAATGAGTCG
2 rodA 60
R ATACCACCAGATCTCTATTGCC
F AGA GTT GAT CCT GGC TCA G
3 16Sr DNA 58
R GGT TAC CTT GTT ACG ACTT

132 E3EAFS DNAMRBAPCRY ¥ R LI 4 DNA $2 BUAG0 & (7 A A R 2R
BN FDHEEL ., SRR 1P A5 P32 UK DNA 54T PCR Y1, e B il AR 7 95 191751 . PCR B
AR Z A 20 wl, 10xTaq Buffer 5 wL, I FUHESIH145 1 pl,dNTP 2 L, DNAiHg 1 pl, Tag DNA R 45 il
0.25 wL,ddH,0 9.75 pL. ' HFLFE .95 CHUAEYE 3 min, 95 CAE1E 15 5,60 C(F4)3 58 C)iH k30 s,
72 CHEAH 1 min, 40 NMEIR, FeJ5 72 CHEM 10 mine § 3 58 WU PE4T BONRME B L ko F [l et 7o) &tk
fraifelal .
133 ETaAREMEFRESE AT ZERFTE PCRY B =P 4k MRS 9 B B9 RER 1% 3 2 pMD18-T
JEAR AR, AL 2 DHS o JEZ 54NN . b4 3 OB 100 mL B2 S AN B T ok b, 58 5 B f 4n
X8 )87 SRIG A 10 mL ¥ B2, AR 415 T UK _EACE 30 min, 42 CKIEIAS s, UK EFCE 15~20 s;
J1600 mL SOC (3K 5% ) 15322, 37 °C 200 v/min #3715 57 1 h; Z i T 4 000 r/min 2.0 5 min, HIAE Sk
F5400 mL 5, T4 19 SOC K 77 HKe 40 A V77 15 5% 5 1 20 B U A7 76 756 20 wL 100 mmol/L IPTG
(RN EGACEZURT ) F1 100 L 20 mg/mL X—gal (B ZUME T B 0 (AR IR & 12N 5 8 2 Ak b 4%
AR AR B R SR . PRI AL S AR b € I BH A 40 R SORT 8 GENERAY k7 $2 B & GK2004
FLIUTRL DNA , % J5k: DNA I 5 J5 5 H B BE B e 5 2 B4l BoRL 2 5 2. A 60 B ) 5 o
KL DNA OD, o, W{E T8 20 BRI FE , DL 10 A5 450 BE AR RS BRIV B | 3556 B J 19 7 /AN [ v 52 1) i 4 o
AR A AL bR o 2 A IR DNA . DL EE 21 R AR DNA 97 46 5 D10 X BB R B A A, Co (5 1
PCR H G A EOE AL R dilbn i i 26
1.3.4 R H&EFPCR 1A o2 DNA 69480 XTE L TURLT DNA FI 3386 SR BUY) DNA BEF 74859
TR, AR R HE DNA BT 3R . D6 it PCR AR LR R R 20 pl: b U RUF514945 0.5 pl,
Super Mix (SYBR Green 1 4} (dNTP . Taq B#E A %) 10 wL, DNA BiH 1 pL, ddH,0 8.0 pL. S 414
95 CHIZEME: 3 min, 95 CAEE 15 5,58 CiE 'k 30 s,72 CHESH 1 min, 40 RAGHR, e 72 CCLE{H 10 min.,
1.4 HIBEHSH

K H Excel 2010 45 BRECHE , N SPSS19.0 8447 22 S e Ge i T oM o bt ph 6 b R vk B 5
5 DU G 2,

Tx107° x 6.02 x 10%
C= W (1)

(D) C IR DB (A < copiess wL™") , TR BURLHR BE (AT ing- wL") , W R /R 20 AR+
G 2 Bl IR0 660 38 JR T, B4V g-mol ) .
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Fig.1 Emulsion curve of real-time fluorescence quantitative PCR gradient dilution samples
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Fig.2  Dissolution curve of real-time fluorescence quantitative PCR gradient dilution sample
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BOR . 9Ot it PCR Y9 SRR (Ef) h 90.329% , " MR B4 o il i SR AR U5 1155 H R 5 25 4
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Fig.3 Standard curve of recombinant plasmid concentration(copies) and Ct cycle number

23 BE-FE-mXREIEFREFATEEESN
2 N POLRE T PCRA 3 YCRAE S 2 A5 B RS # 2R ST TR 75 DL, A e b B 00 1 55
(93 N BB AR 5, U I P B 08 5 A Al B 2 JAT U o 201547 2015 4F 10 A #12016
AF4H 3N TRIYIRAE , SRS e 25 AT TR 1 SO B AR A AR o 3 UCRAER R - AR i =
FeAE LIRS B AT RO B R TR R . MR b LA, 20154 7 A BT RAE B LIERE R A
BRI BUR KT 2016 4F 4 A H3ERES , KT 20154F 10 7 HERE S o 33X ] B AR 55 2E A FT 1 0 2550
ZAREE R AR Z AR R AP AE 22 5 . Horb 7 003 LS i rh Rl R ZE JAT T B e B 2 L SR WA L
ZF AT B — B BB, A I B A R B A P R g A O o AR R R F AT R A B
SR LR 22 5, UL MRS R 2R FAT B A R S BT U BRI SGHE . 20154F7 A .20154F 10 A
12016 4F 4 H 3 34> IF SR8 — R — SR 4 1 1 39 bR R 29T B RS0 A LU R R VR 2 34 i 1 37.50%
27.06% F1120.20% 3 YRR E 45 SR 12 B AR A 398 ol et 2 SO By 200 ok i B (BB r , B — At i 3
BRI - oAt e 2 AT R SR B I A VR B e AR A AR I — A R AR
®2 B-H-EHRRENE-BEELIEREFATENBSER
Tab.2 The Bacillus numbers compares between rice-rice-rape rotational
cropping and rice-rice continuous cropping

20154F 7 H RHE 3 20154F 10 A R A 35 20164F 4 H R HF 14
IR o NG ol AR ol NG
. t L t
Soil sample (X10° copies - L™ (x10° copies - uL™) (x10° copies - uL™)
Ct value Ct value Ct value
Copies Copies Copies
DDY 20.81+0.22 1.87+0.06 21.71+0.33 1.08+0.02 21.56+0.16 1.19+0.07
DD 21.35+0.18 1.36+0.08" 22.07+0.28 0.85+0.03" 21.84+0.22 0.99+0.05

#3275 DDY FI DD A HEEH 22 [0] 22 53 1 2 (P<0.05)
* significant at 0.05 level between DDY and DD
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PYEG1 Wy, SR 5 VLB A B TR AR KA S8 PR R 7 45 SO N A5 AR 2 T LR B AR B P I i 2. AR
R PR 2R AT B Y ofp SRR S H RS S R T H SR RGPS BRIV 340 bp HLEGE AT
P T PCR. AN 5038 o0 D0 2 AR 5 2 A4 1T A0 R S M5 | 0 B 47 PCR 38 8 B SR R A S A EE 4]
JEURL , LA 2 SR v B TR DU T ik s b o i 2, %o LA v il 2 rb B v B8 TG P55 Co BT
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VB AE - RIS R B TIR  T — 0 E AR KA R LA B iR . R E R T BT rR
RIS G D A B, AN [T RP S R A ) 22 ) AR e S R B R AR O 3R 7 — 8 B IR 254 T AN [l s A
WAL T — R sh S P APIR A, R -FE—IhSEAe /T 1 ol B 2R A AT R 85t 28 3 hn , U 1 e
V7 2O A G AE P PR A 7 A 52 e, 3] RE TSR E WA 2R 20 W s i i 45 51 VEIAR R T LA
I3 U Z A WL TR O GA A AL S 00 0SB UZE P R B R S R . BEAh , TS Vs i R
AP 3 bl A W A, DT N A3 b A R U RN RV, R R A KR L 2 B kIR A
FI T A B ) — BB A ) AR K BT
32 & ¢

ARG 13 9 fit PCR BEARKG I 1 018 - e — T S e VR NS - e 1 2 Pk 7 X RS R 284
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