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Effects of atrazine and its degrader Exiguobaterium sp. BTAHI on soil microbial community. HU Jiang, DAI
Xianzhu, LI Shurpeng ( Key Laboratory of Microbiological Engineering of Agricultural Environment of Agri-
culture Ministry, Nanjing Agricultural Universtity, Nanjing 210095, China ).-Chin. J. Appl . Ecol ., 2005,

16(8):1518~1522.

The study showed that the application of atrazine stimulated soil microorganisms obviously. In comparing with
control( without atrazine), the respiration intensity of soil applied with 50 mg atrazine- kg~ !soil increased great-
ly, the concentrations of soil NHy -N and NO;3 -N changed significantly, and the individuals of soil microbes, espe-
cially bacteria and fungi, also increased greatly. The application of strain BTAHI1 could degrade 98 % of applied a-
trazine within one week, and led to the decrease of soil respiration intensity. Under BTAH1 application, the indi-
viduals of actinomyces and fungi decreased, while those of bacteria did not, and the concentrations of soil NH, -N
and NOj -N came back to the level of the control. ARDRA analysis on the 16s rDNA library of soil bacteria sug-
gested that the application of atrazine could decrease the biodiversity of soil microorganisms, while applying

BTAH1 could recover the biodiversity.
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Table 1 Physical and chemical properties of tested soil
pH 2c 2N #H P

HHEK

Total C Total N Available P Available K

(grkg™) (g k™) (pgg™)  (egrg™h)
7.84 15.02 1.46 40.12 54.60
2.2 {EIAEHE

/T E B ( Exiguobaterium sp. )Bi Bk BTAHIL, t A< 3%
BESERE.
2.3 BREMFERIBRANRERE R

BHRLRI N4 A, BEINEE. BEIHL 1 ke
(DZEEEBL) . FEABRERMERE, BEASERR
RFH 1/10 LB 8553 (2) X BB 4R (CK) . 1 F BR B 77 Pl 4%
b, HMA SEEEEFM 1/10 LB #5783 4HEA
(TR) AR EF MR R MNERE, RBEKE Y 108
CFU-g '1; () KiGE WA (ST) . A B Frh i 5 g
B E R AR K E B TR AT, B R SRS b S0
mg kg 'MIFTRR RN, RS RIB, 15 TS 1 AR, EAM
REFEMABR. EHRAAGTERI AR BN ES
SHECLT
2.4 WEHE

s b R e ok B A HPLC #E4TIE ) R i
A REFER AT R BN R e Y B S
BB B 7 4 R SR B R PR e B g e U
2 ; 13 NHY -N Rl KCl R 48- #1857 il & ; 148 NO; -N
KR SR anRINE.
2.5 11 16S DNA CEME . K ARDRA 217

MA4B+3|w 4 MEEPHHNEL 10 g, BEEAPE
10 g TR BE DNAP), gk &, 4 + F: (9 & DNA A 16S
rDNAE Fi 51452913847 PCR ¥™1 . PCR ¥~ 1 7= 497 4 4%, 8] W
J&, 5 pMD 18-T Vector { TaKaRa Biotechnology ( Dalian )
Co.Ltd. YHH{TBEIE, $#L KB H W E. coli DHS« BRURZ S
M, A TEEYEEEN Xgal 1y LB F4R. S HIREHLHE
& B 16S {DNA HE FTREM A B b F 200 N, KA E
EHZEYHFR, H pMD 18-T Vector T[4 3 1.5 kb
SAEEEA B Y Hha 1 A Rsa I #E4TR8 Y, BRI 45
A Quantity One #7547, 346 & A T R A7 EE )
A, X L RAE BT SRR IT SR 4T.

3 SRS

3.1 AEARTRRR R R

ME 1 ATLAE 4, X8+ 4 (CK) P s i dy
PEff+ o808, A AR EN 28 d Ja, MTRERE
45.6 mg- kg ', MEMEE N 8.8%; FIN T MEME
BTAH1 )15 (TR) o By 48 K8 43 B 45 i 3 9% P
i, PTERRIEIR BE AR E] 0.71 mg- ke ™!, BRIEZE Y
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Fig.1 Degradation of atrazine in the tested soils.
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2 (2057 5 S0, BT 2 B e Xt 4 48 A 0 ) R I
1€ P74 B B I Ve 5 i s s & U SE BT K B B B
FIERER S LR REEMRER, MBREE
FHELESY X L ET R EEF AR E
JEI 5.0 BT e hir 0 A 40 o) i R g R VR R B, ST
Highn, ATEE 5 H Ay L) T o
T3 (TR) PRz HE ok B 9 K IR B AIG, TR A PR IR 38
FEHRIEHEMR, AR CHEREAR+4HE,
BT KIER RS LR, RRREARS YL
Bt —ERENEW. X 4 F BN
NH; -N #1 NO; -N & B# T8 K 8, BL 5 TR
EREFEER BEE5CKMSTEREF, FWHMAMER
BHREX TIBEESERIEW, TEESHSF

F2 FRRR EEE BTAH R K KE R BAE N &AL WP R
EE NEYE CHRMEDE N RIH NH] N F NO; -N IR
Table 2 Influence of application of atrazine, strain BTAH]I, and steril-.
ized fermented broth on soil respiratory intensity, microbial biomass
carbon, microbial biomass nitrogen, NH; -N, and NO; -N

HE FREE MESC HEAN NH{ N NO3 -N
Treat-  Respiratory Microbial Microbial kg™!) (mgekg™!)
ments intensity biomass C biomass N (mg-kg g ke
(mg100g™Y)  (ugrg™h) (wg™?)

BL 1.91£0.065  155+31®  25.3£4.3%  75.4:6.8°  995+57*
CK 3.33£0.09* 236128 31.6%3.1*  49.7+4.4%  370:34°
TR 2.63£0.24®  24t13a  27.6%4.4*  T1.1+10.4*  1013£33*
ST 3.4440.06° 192424  25.545.7*  46.2+6.3° 684 +61°

F—FA AR B R RERBE Different letters ia a column meant significant difference.
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#HHRTESRBS . EWSS5ERHNHED
HX. RE ST FFRIENIKE S CK dEH ML,
EHESE KRS CKERAER, EHASTHE
RASHIENREBEE, BRPH— S5 AT REXT -
BigEYhE —ERENEN.
3.3 BREFMEREOERN LB EEHEY
¥ 3:0k 8 54i0p- A

X EER YR ITBEN (R I),
EATEPIANFTERBHRERZETFTHE I AL
HOAERAEMEEMHEEZRAREREE. 81
P EER RN 0.7x10" CFU- g 1+, WXt BB+
W 1.4x10" CFU-g '+, HE—Z; TTEE M
EBR2AEER, 8 L EHH 0.5%10° CFU-
g 1+, 3t LEF N 11.1x10° CFU-g 1+ %%
REZOLBAFEREE MEYR C AR
N KR, [ 5t R BB S W R P 4 hr i
XHBUEYHRBIIAMTIKER, B EEMAY
BB G b . T R AR B A (R X X — R BT
BT AESERS, REFM A RBENRER
HRE®  CEREENREE AR, R RRhE
REMEEOTMELREE. B BPHAEHIE
RIFRBE AR RO R REETE R R%E, T
REFERSHE L, XFTERE M X EME LT
MEEMEBEFEERMER, XS5BEMNEAEN L
BPEMRE CH NIEREES —F. EFAKIEH
WEy L, B FRERROR R o AR, 3 4~ E
EWEYEHN B ERERERS KT, FREE
WRE, BigEmE C 1 N REK, E&EEERRE T+
F4 MELM 165 rDNA HPE Hha I -Rsa [ BRYIHEIH

SR B SO BRI B, B B R T R
AR S R RN A R, R X T
WER I STE 33 d BN, T MEHE —&
S 7, 35 th 6 B R R B 0500 - S A 4 1
R,

#3 TELELBDTEREHABOSE
Table 3 Quantity of major microbiology groups in tested soils

AL M BEE L]

Treat- Bacteria Actinomycetes Fungi
ments (%10’ CFU-g™!) (x10°CFU-g™!) (x10°CFU-g™ 1)
BL 0.7 4.0 0.5
CK 1.4 8.3 11.1
TR 1.6 5.0 6.6

1.7 7.3 12.7

3.4 [OFr+ 3 16S 1DNA CER RELP 447

AT HE— 25 ST R BT BT R R B R Xt
WAV ER, RITEINLT 4 #1358 16S 1DNA
XFE, X &bt 3% 16S 1DNA X ETHH 200 K
BT PCR ¥ KRB HIMFEHEAF . H Hha I A1
Rsa I Xf 16S 1DNA F BR#ATEEYI 404 (HE 2), 8
BARAr Sr RNIE 50, 3H8B T 710 5K 16S 1D-
NA # Hha I 1 Rsa I HIBEVIE % (Z B 166 1, 3t
M 175 1, 4b 2 187 4, K& 182 1) KT BN TEH
Hhal-Rsa I B§VIEEH T HESH, EEHKET
234 F# RFLP 258 (H 9 89 fr A A L | H &,
HA 145 Fo RN & LB ) ( 4) . Moyer 10
PP, B Hha I # Rsa T B Fh 4 B HIVER
VIBEXT 16S rDNA MBS VISR € R A F R,
REW B EDZEH 165 (DNA FHR EHEH
95.6% RINMBEVIEREN, LB RE 4

Table 4 Numbers of Hha ] -Rsa I RFLP phylotypes in 16S rDNA clone libraries from tested soils

Z¥ Parameters BL CK TR ST
FERHERL Total clone numbers 166 175 187 182
Hhal-Rsa ] BFI25BI% All Hha I -Rsal digested types 136 118 132 115
$FH ) Hha I -Rsa T BT BI¥L" Special Hha I -Rsal digested types 47 29 43 26
A Hhal -Rea I BUIHL S BARIB LA

Ratio of special HhaI -Rsa] digested types to all digested types( % ) 34.56 24.58 32.58 22.61
54 % Hha I -Rsa I B 28R &1 & AU SEBE 3 Clone number of special HhaI -Rsal digested types 65 46 70 47
FH Hhal -Rsa ] SUIRE G EHTTRE S ST BAY LA

Ratio of clone number of special Hhal -Rsa ] digested types to all digested types( % ) 39.15 26.29 37.43 25.82
3£HH Hha 1 -Rsa T B Y125 E® Common HhaI -Rsa 1 digested types 89 89 89 89
3B H Hha I -Rsa I BEUIEL G QAR Ay Le B

Ratio of common Hha I -Rsa] digested types to all digested types( % ) 65.44 75.42 67.42 77.39
3HH Hhal -Rsa ] BFUIRE B EHITTHER

Clone number of common Hha I -Rsa I digested types 101 129 117 135
£HH Hhal -Rsa ] S VISR D S A TERE N DR B A LE B

Ratio of clone number of common HhaI -Rsal digested types to total clone number( % ) 60.85 73.711 62.57 74.18
% Hhal -Rsa I BYI25R ¥ Rare Hha I -Rsa I digested types 116 97 106 92
A Hhal -Rea ] BEYIIRELG SCEIAY I A 85.29  82.20  80.30  80.00

Ratio of rare Hha I -Rsa I digested types to all digested types( % )

DAY ARIRIEE— N XESILACE R R ITGHRE EHFA CEF KB Special digested type indicated a digested type being found only in one or
several libraries; b) 3t B BB VIR RURFSTE T A X E R A E A VI A A Common digested type indicated a digested type being found in all of the four -
braries; c) AN VIRBRIBEXERRE — T WA Y125E Rare digested type indicated a digested type having only one clone in a library.
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Fig.2 RFLP profile of some clone digested by Hhal and Rsal .
A:HhaI B§Y] Digested by Hha I ;B:Rsa I B#4] Digested by Rsal .
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MESTUESR, ZER B EETE N 26.41,
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Table 5 Diversity indices based on Hha I -Rsa I RFLP phylotypes in
16S rDNA clone libraries from the tested soils

e SR SY Diversity index

Treat- ¥EE  ERBAERH)  HEEE) FEEXRR(D)

ments Richness Shannon-Weiner Evenness Simpson” s
index diversity index

BL 26.41 6.932 0.978 0.990

CK 22.67 6.017 0.874 0.985

TR 25.04 6.743 0.957 0.987

ST 21.92 6.440 0.940 0.984

b 1000 BEPTRARIER, AW X2 — N HERREY
FRI5 R BRI . Goux SUVBF R R 0, {3 Fl & iR
W9 M HE, BREXT T R BN, ER
EREAEXT T EBAEY LR AR . BRRMB MY
PR ERA X LB AR RE W, LHE
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YRR ZRIFRF ROR A S P R AL, R
WP RORGER, AV BRELTE S
EEARS M EFRE. (HR Segers lalpras =gy
BREFIF AR EERNKAERA S BB
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