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Soil microbial biomass and biotic diversity with Bt insecticide
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Abstract: Environmental safety assessment of soil microbial is essential for development and application of Bt
insecticide. To analyze the effects of Bt insecticide on soil microbial in vegetable and pine forest soils, a
chloroform fumigation-extraction method and a denaturing gradient gel electrophoresis (DGGE)were used to
assess microbial biomass and the bacterial community after spraying insecticide Bt with three concentration
eradients. Results indicated that, after spraying Bt insecticide at 375, 1 315, and 2 255 g-hm™, soil
microbial biomass carbon (MBC )for vegetable soil, significantly decreased, increased and then decreased (P<<
0.05), respectively; whereas, for a pine forest soil, when spraying at concentration gradients of 1 315, 2 255
g-hm™, MBC significantly increased (P<<0.05) . Compared with the samples without spraying Bt, MBC for
both vegetable soils and pine forest soils reached a maximum at 1 315 g-hm™ of Bt. Also, compared to pine
forest soils, DGGE patterns for vegetable soils revealed a higher richness in the bacterial community. After
spraying Bt insecticide on vegetable soils, soil bacterial community diversity indices significantly increased (P
<C0.05), but for pine forest soils they significantly decreased (P<<0.05) or were unchanged with different
concentration gradient. In this study, soil types were a key determinant of soil bacterial community structure,
and spraying Bt insecticide did not lead to new community structures. [Ch, 3 fig. 3 tab. 20 ref. ]
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Table 1 Physical and chemical characteristics of vegetable soils and pine forest soils

- b pH(H;0) AL (g-kg™) L5/ (g kg™) % A/ (mg-kg™) W (g-kg™)
S+ 5.99 4.14 0.73 107.8 0.569
Ak A 4.55 2.78 0.34 46.2 0.038

1.2 Bt 3 B B Ab 38

Wy I T B T AR5 A (MR B i A ) TR AT RS W) 90 5 AT Tl TR A B3 57 (16 000 x16.67 pkat-g™),
ARG B, 1% Bt % HURI A 7R BEVE B O 375~2 255 g-hm™o 38 BEA00 B 3 AWM AL B . 375
(Ty), 1315(T) 12 255(T>) g-hm™, FF LA WG A 25 H W8I0 B XU K R %) B (To) o SRR - IR = Jir B
BRI AEE, TR AOT I TR B B R HUR R . 0.144, 0.506, 0.867 pgeg . Ff Bk
Ao 5 FA R B - SRR I SO g BT KBS SR, I IO WK % BB, % I8 o 4k 4> B % 1L
WGt 3 mL 2555, [A]— 2880 IR AL B E 3 IRE AR . WSS R BT 25 CHy R R R AR, PElE
SO i 3 R A SR LA FE 27 LG R O K - DA - B8R PR 51 60% 11 B o] i K Fp K it o £ B 25 fF B 85 97
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TG, AERTRIMRE A AT 20 T E
1.3 TEMEYERNES T1E S DNA R

A Wy R F G- B AR G, xR 2R IS 3 0.5 mol - L R HR I ( £k =
1:5), WS 5R ) TOC-V e A HLBR 3B ACIN E o £ S A W 4t (B, ) DL B Z8 MR B8 14 0.5
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WO R Jot oy B 2 22 o A e i 3 IKE A

% H PowerSoil™ Total DNA Isolation Kit {7 & #t B + 3 5 DNA, FRHX 0.5 ¢ F-20 CHAF M + AL
i, FEEGR G UCI] A5 EAT 0% DNA $2I, 42IUS 1 DNA K& (R 77 720 C,

14 TEEAANRESEERRN-TEEERREX(PCR-DGGE) &

K — X F 519 F338-GC Fl 518 v 714 4 i 16S tDNA JE A V3 X iy — B K 2y 260 bp 19 f Bt ,
F338-GC:5" -CGCCCGCCGCGLCGLCGGLGGGCGGGGEGGGGGCACGGGGGG-CCTACGGGAGGCAGCAG-3"
5181:5'-ATTACCGCGGCTGCTGG-3", {# A Bio-Rad 7 ®] ) PTC-200 X -3¢ &t DNA JEf79 5%, 50.0 pL Jz
BLARZAT - 10xR A5 EEEEX RO (PCR), &2 o 5.0 wL, S AE8E (25.0 mmol - L) 3.0 L, = WML B FE
SRR (ANTP, 2.5 mmol-17)1.0 L., 31#7(10.0 pmol-17)% 0.5 ul., Tag DNA H A7 (5 x 16.67 nkat)
0.2 uL, #&Az DNA 1.0 wL, FICHE MZEKANE = 50.0 pl, W B8 94 CHUZEPE 5 min, 94 CAE P 1
min, 50 CiEk 1 min, 72 CHEH 1 min, 30 MG, )5 72 CLEH 10 min, B 3.0 wL PCR % 1 =4
M 15.0 g-keg™ B BRIRBEBEIRC AT R VK, Al ) KR

i il DCode™ Universal Mutation Detection System (Bio-Rad), £ 748 ¥ 5|8 B 5 40%~60%F) 80 g-kg™
SR VR T Mg O e b R AT A P A B B R LUK . FRLVK TR PCR P2 i . ROOE, il B R —3. £ 60 C,
80 V & FH Yk 13 h J5, SYBR green I #4830 min, 4825 R H Gel Doc™ EQ(Bio-Rad ) BE K 14 R 4
J§A%, 81 Quantity Oned.4 Zf} (Bio-Rad) #EAT R &0 Hr
1.5 HELIE

K] SPSS 18.0 Geit A AT £k Au A B], IR 3R J7 22 70 B L 50 4% b B 22 1) %) 22 53 W 25 Mk (P<<0.05)
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PMEE T 0.60 /Y 2 MR A 8 A . ] CANOCO 4.5.1 #f4: (Microcomputer Power, Tthaca,
USA) Xt DGGE 8 75 4 41 1 7 7% 45 ¥4 - 47 B %t 3 70 A (detrended correspondence analysis, DCA)™/,
f#i ] Shannon ZAEPEFEEC(H ), Margalef F=5 BEFE 50 (D) DL I Pielou ¥4 2] B 45 %5 () X 4 38 40 3 1ok A W #E
TR, PR AKX R H=—X (ni/N)In(n;/N); D=(S-1)/InN; E=H/InS, . n, J 4
FRHUK SR G BEWEAE, N 2[R — UK BT A 25 Dl0 6 L (L SR o /L K ARy D' %8 8 ) 06 {03 3 73 A A
4 Quantity one PEATEEE, S A& —KiE LAY S5 KL
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Table 2 Change of soil carbon content after spraying Bt insecticide

1 Wit L A7) GETE A= AP/ (mg-kg™) (A st e A LK )%
Sttt Ty TVK 117.31 + 10.08 b 2.83
T, TV1 82.66 + 0.18 ¢ 2.00
T, TV2 175.38 + 13.43a 4.24
T; TV3 86.80 =+ 7.13bc 2.34
Fadk L T, TPK 36.85 227 ¢ 0.89
T, TP1 57.40 + 7.53bc 1.39
T, TP2 113.84 + 16.04 a 2.75
T, TP3 89.47 + 18.05 ab 2.16

L. IS AN ] 5 B AR 22 Sk W 3 KCF (P<<0.05) .

BT Ty Ah, Wik 24 5 3 A Y B kAT AILAR Y LA BRI, T L B 3% ) At A ) T SRR
A AERACIVE R, NIRRT BLAR I J e S B o SRR R8T 5, i A Bt 2% R 5 - e U2k o i i/
A LA ) F A5 T, 2R B0 B A% HUR it S AR T R i AR KA E A, TR RN T A B
e 1) JE) A L

22 BtFEmFpEANLEAEEEEMNEITE

2.2.1 Bt % kA5 ¥ £tk £ 0 B A% 69 DGCE #4547 LA i DNA £ 38 PCR #3
&, BRI AR Y 16S rDNA V3 X HAR 55707 . % PCR ¥ #£17 DGGE 4341, Quantity one #{f 5
PR P IR TG I B T8 AN X 4 i 455 IR, 25 LI 10 E T sl LA, 32+ 18 5/ 4k + 58 DGGE &
oAl B ABR I 22 5%, M IR VR HA T F o B geit 4 R AR W] PabR g K FUmE i B
B PRSS , 4 DAL PEFE S F 3 32 Z&aly, HWEA 25 AT A A S SO BT B 25 S SR B
Wit Bt A HRAL G, 4 ASAEFRFE SR 4L S50, (AR 25 J5 AR X A B (45) W 2 TR
Jifi 1) 25 B (38) (P<<0.05) o A DL, X St 398177 55, AR 24 1) W5 it 154 o 398 v A0 R 1R DR 3 R B E
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Figure 1  DGGE analytical results of 16S rDNA fragment of bacterial communities from soil samples for

vegetable soils and pine forest soils after spraying Bt insecticide
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WA AR — KA (B 2), H g+ FMAAM & A 12 ASFE S AR RUE 5 5318 0.63 F1 0.66, T 2 Ff + 3
FERZ [ AUE R A 0.55, AR — 28 A 38 4 AN AbFE 12 ANFE 5] AH LS, o O [A) 2 780 4 HE R
Z IR FA RIS, AN B R TR IR — RS AR Hh R, AR W] B % HUFRI 4 W it o - 98 40 B R VR



666 LA NSO N NS S (1 2013 4= 10 4 20 H

BRI IR A

0.55 0.60 0.65 0.70 0.75

LERPER

0.80  0.85 0.90 0.95 1.00

T T T

B2 ik EFe i sk Bt & kA G @@ 16S tDNA & 32 K ey DGGE £ B 69 R K 547

Figure 2 Cluster analysis of 16S rDNA fragment of bacterial communities from soil samples for vegetable soils and pine forest

soils after spraying Bt insecticide
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Figure 3 DCA of 16S rDNA fragment of bacterial communities from

soil samples for vegetable soils and pine forest soils after

spraying Bt insecticide
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Table 3 Diversity indices of soil bacteria community of vegetable soils and pine forest soils after spraying Bt insecticide

R FEfh Shannon $830  FEE g )iy 3 e Shannon 45 %K FEE o
TVK 362+ 001b 099a 350+003c¢ TPK 341 a 098 0.0l ab 292 +0.02a
S+ TVI 38a 099a 4.06=+001a|| #AMkt  TP1 337 +0.01b 0.97 b 290 = 0.01 a
TV2 379+ 00la 099a 4.02=+002a TP2 335+ 001 ¢ 097 b 2.84 £0.03 a
TV3 376 £0.02a 099a 391 +005b TP3  3.40 + 0.01 a 0.98 a 291 £0.03 a

Ui . A7 AN ] 5 B R 22 57t 1 BB 35 K1 (P<<0.05)

3 Zw 5t

A IR S HOGRDX AR S AR A= W) 0T TE A RS20, (H X R A= 9222 4 9 IF AN 1% T 28 48 R4 T T 9 1) 4R
i AT O (Y TR S 1, A A N BEAT TR AR AN [ FL ) Bk USRI AL BE, R
M R 2R A 6F B — - SRS S e B Sf% BRI X b SRR W | Rl M v A5 LA S R S R
TR YR BE R O SR S R T R R BRI S RE R AR AL, R Gl Wy S R R 2
B e A S iy AL B BEAR SR AR o ASOFSTAE SRR B, Wi Br ok B S R bR s - S R A e i 2 B
Wit P Xk BECA A 5 AR Ak, 2 SRS B Bu ok HORI Wi EE B 30, Gl A Ay B 2 B AR 2k 1 22
R, — AR A BIGOE, Ty X 2 Fh 4 e TR 1) (ol A W 42 il 42 S8 25 8 T OR WG oy f L HL ok 39 e
B, mpbm i & T AP )E, SERCEY IS B E R, R A Y R O H 2 Bh RSk
TUFEWEE Bt A% BURS , SR YR s i SN — 2, R IRV Y 32 AP I R B A R S AR
B SS M ZREEA G, L, 2 Fb L3 B[R] A Mt 2 1 R o

W L AR IR R AR IR, 5 R BUE Y B T0%~80%", TE 1SR T FR
B R E M ARG AR 2 AN BE 5 Bt S e L RN B Y B 00, BT AR BN RUE T R
S ER 1%~5%, 1510 a sk, BEEBCD T FRRRE, NEMAYnsiise LR, BRI
gl B DNA, 73 #r Horp 16S tDNA P8 2 SRS, ARE I TG ik i Bkt REAC T 3t
BRI IR 2R . AP E R TTER BN DGGE ERESET 7 Hr W], St 34 i
MEERAE RN FEE . SMALARKNE, K EBER e G, R FFREFEMm, N—ERE L
S - S AN A SRR E AT BTSN, M DGGE S ARRIE ST I 25 SR 5, SR AP bR 1 48 2 Fp
T B 25 Ak B TR B AR R, L 2 b ST AN B v S A BE RS R 0T, R LR R A W e v
ZER AR 0 e N R AR R T RO R A . 738, [ — Bl R 1 AR [R] Ak B 0 i 2 T8 B2
VIR v S AE—E AR A8 S, mT UL, AN () EE 9] B ok HOR) O R 6l R) — 2R B ) = 898 A [R]
MBUEIE R A . bt — PR, TR AN R N R AR S AT OB A M 2 R A 5

MZRAERRRORE , Wit Bt 2% HUR 5 3¢+ A0 T8 2 AR PR 48 SO IR BT, FAAK L SRR Wi f 5
P Bt 2% HUR A b BE 22 AR PR BOR W] AR AR AL, AR 2 A WO LE ] B AR i 20 B 2 BEPE R B BE T
W A2 b e BIALPE OR A, FAMR LRI B B ELAR XS 200, AT UL k88 1 B (0 4 R 2 0 B Bt B
REGG M E 2RI CARBETERY], JEN AV AR 2 (Bt 1w 2680 19 L3P RUEY) (. |
BRI AR 2 B R E ,  EEA XU T AR I A= A 25 04 s o HECBIE S O ik OCBR R B R R v I 25
MR, S RERZINEARRERRYE. Ht, AOFFEHEERNSERITA SRR, HJEY 2 Fk
R, Wt B ok HURR 2 BEE RS RO AL R SR AN TR, O AN BE X AR WA 2 ] B o HUR X
R IR W 04 R R — LTS

Sk
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