ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

rRE BB A S IR ST L £
: M @ HE




w % # 3 $536 % 455

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2015 4E 5 A 15 H

H &K

I K ORI T PG 2RI YLRIFT wevvvvvvmmmmrreeeeeeeeenem et INEEM ¥ B BRIEM, YHE(1513)
AL HCAT AR AL VOCs HEBUFAETITE -oovvevereossemrseseinneees Y RIER TR, RS EE, R, B#(1523)
2006 ~2010 2k =X S0, BRIEATHT  coevrerrememere, ZIE B BEYR, N E, RS, B, R A& E(1530)
PR PM, G R T TR HOR IR, +ooveveeeeeeeesse e F, e R KL AYL(1538)
PRI R | AT RS R ) BTG HERI -+ eeeeremmmmmmmmm e e 2K (1544)

RIS [R1 R A A A 0 1 [ B TR e B LSO AR ] L T BEAAR FIIMI SR -+ vvvmmmee e e e e et
................................................................................. F FEE EE HES AL, EE, B EE(1550)
HT GOCHARRIUK I A 1 PRI 483 o YOEBIRAN S -ooeeeos B, 4, TR, KT, BB, FZH(1557)
ST K VTR A AL BB TARIIPHT - eveveveeeemsnssnn B, G, R RE, B K (1565)
FEEA IR AR ER 55 2 53 BRI ++vvvoeevereresennsennenens WE, AW, EL, MEE, KEHE, FH(I5T3)

N2 e R T A @ O R 73 O T A e R ey I b
.......................................... XY A, Bk, RER, EAR, KEF, BNE, 2EA, BHAE, KE4(1582)
AT SR S M R K AL R LA E LR B - eveeeeeeeeens W BT, IR, KB, 44 (1590)
LB LM PSR AR AU wverveeersees e Bk — RUEE EER, FER,LEF (1508)
F VAR A X TS 0 PR OV M TR BB oo eevoeereeneeeooe INEN, EAR, REE, Tl % (1605)
LIS PR TP R FE 5 e AR BT RS BIESE - veveveveeseen s VEE HWE, EEF, I, EEHE(1615)
050 HA Bl LU BB BRI SR S M, oo voeveeeeeeeooe $RAEH, EAM,ER, N, % H(1622)
P LIS O R B AR I HOREIR - vveeeesenenenene WA, B K R TR (1630)
N 128 6 0 K AU ST LI BEBREQIEIT wooeevoeeseeseesee WEGH KRR, SR8, 55E, B (1639)
%ﬁgufxﬁ%@ﬁ{ﬁ%ﬁﬁzﬁﬂ)lﬁ%ygmE(]%ﬁ[][’u] ................................................ i /J\ 7;@ , %E‘Z% , $§$ T , e E]&eg( 1648 )
S U TN Ly b O L P WA, E A (1655)
TR SRR R 1 1= DT BILE] <eeeeereeeeereereeene e TAE, G REH BE(1662)
KPR A B G IRARE  2EFITN TR R FEIAE REE - s Bk, B, A2 (1668)
AR 1 R K TP AR REI oo eveeereeseessensnnnes W, XE, B E, TRE, B, RE(1674)
A IR IK G U IR -+ vveeeeemmmmreeeemmm et D MR, AR, ELH(1678)
T T ERE PSS TR AT W AR FTIFGY. ceveveeenerneeeee [ RS , Wil = , %3 , x| 7K i JEEE A (1686)
SPG R TP TS e AL AT SR RUME  woveeeeeneereeeneeens K, HAR, K&, EMWE, TR, X &, KE (1694)
THO, 15 F A2 HE U 2 T DR B LR oo vveveeeseeeooe BEE T, R, B, R E B, B HR(1700)
P AT BRI E K P Cr( VD) B AETERE -, TR AR, EEF %E(1707)
JEF OUR-HPR W AL A A PTG IR AR PHA Bt oevvseesseessensecinnen B3, ERF, R AR, KRE, FEA(1713)
S RV 58 R B L 11 S AL - vveveeneeeseeennnenne B, B, K, B R AR 3R, BE(1720)
S KSR JEE A T 5 PR 0 F AL R BEI ovvoeeveeseesessnnnaes W, Bk OB, Edkk, PR, ER, HH(1727)

H AT R AREL ST EIR NN - ZBR VUGN IR T EE 4 B ZEBUSCRAIIIFGT +eeeeeeorrmreresesmmnneere e
................................................................................................ AE BB FRR HEE, ISIHEC1733)
TR 58 ( BIOLAK) {6 P75 82 2 P I AR W) 2R BT RE I - eveeeee e H & x| SO, B, RO R BRI, Sk B (1739)
BFRA I E AL B YL AU EUERTE v v eeemmm e B EFH AL MBS TR (1749)

Bikk Arthrobacter sp. CN2 FEARRTR IR Y RRIE GBI J12 v veerereerne et
..................................................................... ﬁ’:fﬁ,i;@ﬁfb’%m’ﬁhgﬁ’l{uth Nahurira,%%?}?,l‘i—]%%( 1757)
S 2T TR B EEROHEE - ooevoeeeeeeeemeeeemeeen KR HE, BRI 4 T et F A BT (1763)
B A I A B HIMEFLTIATIER - ovvvrrmerrerrmmmmr e e e e e EE i B4, RILE(1769)
ARG RN TRR M BT p 2B R 251k ARG T BEPRA -ooeeeveeeeeeee ZwerE, B, B, K&, a4, #HE(1776)
TR T TP BRI IR AL BAI - evveesemssem e W, Al Far s BT vHEE(1785)
LV B BT A A T AR A SJENP I A 2 ] S B oeevvereremmeere e, TR E , ?;g%;%’ EES, RILE(1793)

MEET 3 4 5L X 25 T A A H3 R I T, ARG [ B U] + v v v v eeremmmmmeeemmmm e ettt
--------------------------------- Zaw, BEA, 2K, NRF, TXF, KEF, FHW, Fwdl, 2RE, BHEHE(1802)

B AT AR 4B I A B A B JRUG A v vv v eeermmereeemmmmn e e e e ettt
............................................................... XA, BARM, NTE, KRR, kBT, T, THEECISI0)
SN T AT A SRR AL 23 ] A0 A5 JE TR T Y - eeeeeeeermmmmmmmmmimi e e W B KM, B, AR E(1818)
KHAC ™ WA R FIRRL A AT ML AR ERFAE ooeveeeereeeeens BEW, M40 %, 7%, KA, T, A (1827)
B AR R 2 75 2o A M) FIBETE PR EAIE  vv v eeeemmmmmeeemmmmin et F S|, x| B /NE(1836)
VLSO R S U MRFIE 5 LRI wooeeeeeseeeeessee s e, A, Rk, B EE(1842)
AR ISR X R T I PR P T e IR SRR v HUEEE, TRAR, BE 4B (1849)
ATITG e IR A B R B BRI A AL oo ovvveeeeeemeeeeeeeseee Wi, R EA, XL, TEE KAE(1856)
AR B G GLDA 3R R KRB BRI Y LIEAIITE -oeeeeeeeeeeeeeees T, IR, R B E,ER(1864)
2R £ Pb-Zn A MHA N EE ISR EIIAARLNE oo S, REFE S, DAL R XK, TR K (1870)
% SOV L E S 7S i i A WAL G AL B R IR EE ERK BE AR HE, LKA (1877)
oI T N S e O A R LT LT LT PP PPN 2 (1888)
BTN BT QAT FE PG I IERE oo B R BRRE, B R B, R IE(1902)

(ARBERI2EVIETITJE F (1543) (AR FYMERG RN (1756) {58.(1667,1726,1809,1848)



36 4545 5 7 1% Bl 2 Vol. 36,No. 5
1545 /] ENVIRONMENTAL SCIENCE May, 2015

S

AEMBEANTEMERP I ZENWAERESTF
EiHE

ZWRrE, WK 't REL, AREIAET T

(1. BRI G, M 510632;2. Hf I K A8 TREE T TERAFR .0, M 510632)

FEZ . KM Kirby-Bauer 40 BEE HOE /0T T | 2275 9 AN TR AL B 3% Ml v 1) 4 49 3K 1 ( Staphylococeus ) | B MR
( Pseudomonas) PR 3 BT 7 Fhig FHHUA R BT 2540, F 8 10 96t i PCR K TR ML 1 B A F (il ) (W .
SEIRFRIT, LA Y 522 MRFHATER B AN 543 MRS AN, 29 849% B TR RGBT R B P AR | BRI 250, Z N 25 Rk )
68% kI, MRI $850F-341° 0. 22, 5 FE S BRI v AR 5 3l 1 5 20 B Tt 245 /KOS A1 24, 36 BN T 3 o + 35 1 LA 3 s K 1Y
it 245 5 W 0 2 O SR VU AR 5 A B O T 2 3R DU | DO E AN VD B A T 25 SR BIAIR ( <3% ), %t sk
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Investigation of Antibiotic Resistance of Indigenous Bacteria and Abundance of

Class I Integron in Matrix of Constructed Wetlands of Different Configurations
MAI Xiao-bei', TAO Ran'?, YANG Yang'?*, ZHANG Min', LIN Jian-hua', MAN Ying'

(1. Research Center of Hydrobiology, Jinan University, Guangzhou 510632, China; 2. Engineering Research Center of Tropical and
Subtropical Aquatic Ecological Engineering, Ministry of Education, Guangzhou 510632, China)

Abstract: Environmental indigenous bacteria ( Staphylococcus and Pseudomonas) were isolated from 9 different constructed wetlands
(CWs)in summer and winter. The antibiotic resistance analysis of the isolated bacteria was conducted by Kirby-Bauer disc agar
diffusion method. And the quantitative PCR assay was used to quantify the abundance of class I integron (int/) in the matrix of CWs.
The results indicated that over 84% of isolates among the 522 Staphylococcus strains and 543 Pseudomonas strains had antibiotic
resistance and above 68% of isolates had multi-antibiotic resistance, the average of MRI index was 0.22. Antibiotic resistance of
indigenous bacteria in CWs was at the same resistance level of human or animal bacteria in certain environment, indicating that
indigenous bacteria from constructed wetlands had relatively high level of resistance. Staphylococcus and Pseudomonas strains had
higher resistances to Ampicillin ( AMP) and Sulfamethoxazole ( SXT), and extremely low resistance rates of lower than 3% to
Tetracycline (TE) , Gentamicin (CN) and Ciprofloxacin (CIP). To Ceftazidime ( CAZ) and Chloramphenicol (C), the two kinds of
indigenous bacteria showed distinctly different resistances. Quantitative PCR revealed that the abundance of int/ in CWs was 1. 14 x
10°-5. 66 x 10°copies-g ™", and its relative abundance was 0. 54% -3. 68% . Both of season and wetland type had important impact on
antibiotic resistance and abundance of int/. The antibiotic resistance rate and the multiple resistance index (MRI) for the indigenous
bacteria and the abundance of int/ in summer were higher than those in winter. Among three types of CWs, the antibiotic resistance
rate and the MRI value were the highest in the downward vertical flow, while the ini/ abundance was the highest in the sub-surface
flow. The research indicated that indigenous bacteria acquired antibiotic resistance due to long term exposure to antibiotics of certain
concentrations and antibiotic-resistant intestinal bacteria in sewage environment. The environmental risks of antibiotic resistant bacteria
and resistant genes in CWs should not be ignored.
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H: E it 245 5L ] (antibiotic resistance genes, ARGs) I
i 245 B ( antibiotic-resistant bacteria, ARB) B9 y= 4,
IR RFNEREE R E W 245 7K A e BT %A
A R R I8 7 A Y A 10 R

NT1ZHL( constructed wetland, CW) & 20 1H:
40 70 AEAUR R 1 — Bl B R K A AR | B
AL U mREE R A, B Z B H TR
B8 SRR A 6 V5 K | IR B R K A B
N 2 SEAREE B o AR W IR b 5 B SR R
5 RS A DL A 25 B ¥ e W, () s 5 o A= 0 gt
U A 5 7K T 24 66 PR Y A% 17 S 1S E R 5 B,
WF5E N TR M P A A8 2 — 2 7KK B 1 24 1 A
MG E L A TR EA R R
GRS REY B G TRER G Mk
KT 25 B A, B - AT AR 35 B0RL e A T
ANIF Y B BRI FE RS, 330 ARGs FERUE W 2 (B A& 4%
Y AL

AT, % 20158 200 58 5} 24 P i T 5% 32 B4R P e 3R
FAIRIK | 157K AR BT DA R o] i 7K A 45 1 45 LAY
XK 2 SRy IR T N R s sl Wy U5 ) i 18 1 A PR
LSO 7 5 R AN b R i 2
TERIBESE A 22, & A BB 58 A0 AR X KW AT 18
HERTE . SRR SR X AER S A A
J I LA A SR 25 T 1 T 24 A DU L 35
5. % % BR W ( Staphylococcus ) . B W B
(Pseudomonas)r(zéj\%ﬁﬂ:i%\ WRIK | VK ZE IR
LT A EERA, 2BV IEBUR IR L E W, D
BN R R BOR B, IF B I 25 1. BT 5E IR
NIRRT N Tl v 8 4 2K A R B R TR S X 42

HEEN TIOR3 A A i 24 R ik S LI ot v 3
BB A R R A T b b A 2 25 T AN
2y I DR T e N T b P ) 2 A B RN S )
2, DA PPl N T b v i 24 8 RS 245 35 R 1) 346
BE XU S (AR AR | IF hy il 2 A &0 ARGs P85 4
P A S S

1 RS

1.1 A TR A s

TRIRE R 9 ANl ST A AN R AL FRUASUL N T35 b
(R AN 1 7R ), 1 b PR A4 A 8% R b I8 1) A
SR 80 em x 60 ¢m x 80 em (K x T x ) , I
RifE 10 mm A4 IERA (FLBR & 0.4 ~0.5 ) fE
SR HE T, M T K R AR T A 1 S K (TS K AL S
BOLER 1) V57K GM  ARAs it U8 ) 8 e v K o ik
AR E RN 10 L-h™', K 1t fa Sl 0.25
m-d ™" IBFTAFE A 07 .00 ~19:00.

BN TIRH A5G 3 Fp T 20287, CW1 ~ CW3
K FAFHEE R (DVF) . CW4 ~ CW6 NI (SF) |
CW7 ~CW9 A7k V¥ (HF). DVF 1 HF BY#kA
KRR FE R M 60 em, /K7 M 55 cm; SF FE R TE
B R 30 em, 7K 55 em. DVF 757K A 5 1H
2L KGR S s I AE R IR R B AR | bE S
T KA EL )N A B T2 RO K FIR 5 SF
15K AL T AR A K TR A KSR R
TR 53— (%)t 7K 119 s HF A9 R 38 5 SF A
], 2250 HF S 7 LR, 10 R mh 1 Wifh
DB HAE Y (32 NFE Canna indica F1FFJ1 46 Thalia
dealbata. ) ,WIHAFHIHZE EZ) 16 Fk-m >, B2 B2
173 a Ja kKA MY 85 1009% 2 55,

F1 ALE#HKkHEBUSHE(n=3)

Table 1 ~ Physical and chemical parameters of influent wastewater in constructed wetlands (n =3)
DO COoD SS NH; -N TP
A TR/ C H ¢
F L b /mg-L"! /mg-L~! /mg-L~! /mg-L"! /mg-L"!
2% 27.8 2.1 7.1+0.1 0.8+0.5 127.3 +1.9 47.8 £22.5 24.0+1.6 3.2+0.6
AT 17.0 1.4 7.0+0.1 0.5+0.1 134.2 3.5 57.1+20.2 27.5+2.0 2.7+0.4

1.2 FEALCRAE

FEBUN TIR RS & IE R 217 3 a J5, T 2014
£ Al (&) s Aal(E5) Xk, 2 5iHE
9 MBHEA FHEZF(5 em) . H1(20 em) FIE (40 cm)
JRIETILZT 100 g, BT R E 480, T 4C 1R K
TRAFE,24 h NSEREE.
1.3 4HEE 0 43 2 ali Ak R 24 PR A

FRIC 100 g HYFEFTAE S, ITAFIREA 100 mL JC

TR A B R K ORISR T 35 B 0T 125 B ) TE T 3R LI
o BT 220 B omin T BYHEIR LEEST 30 min i B
JRTACWR , 2838 YA B S5 4 ol Uk A T 7 K TR s PR
K57 JE Baird-Parker By i R B M R e 5 1 i 7 2
ToNkE = RS B (I A= 9) P A |, 37°C
BEF% 24 h. A IR O BA UUE R B R AR TR, )
B R R A Bk BT 3 PRI A RIE T
FHAR R, B P PE 3 5 Bk — P ali b 5 A T i A= Rt
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Fig. 1 Schematic diagram of nine constructed wetlands

2y PRI

2B A 24 BRI R T CLST 2009 24 #ip v 4
1£ 19 Kirby-Bauer 48 F 35 97 #0ik. Frik H v di 4
BRI (45 S &) 0 2R VEAR(AMP 10 pg) , DY
WE(TE 30 pg) ,AEH (C 30 pg) ,JKRKEZR( CN
10 pg) , ANV R (CIP 5 ng) , kAl BE (CAZ 30
pg) FE 7 B B (SXT 25 pg). M E. coil
ATCC25922 1ER B .

FHT 25 28 IR AN [FRAE s KA AT R R S A A=
R 25K . T 25 R0 R AR . A/B x
100% , v, A RXihiAE R 25 5L, B R RAE A
T B A TR B 2 E 2548 5 (MRI) F HFIF
fl A58 v 20 T Y 22 B I 24 5 R RN BT AR 5 G K
S HAF AR K MR =0/ (b x¢), K, a 1}
FERME AT B AN 1) P A R 24508, o AR A6
BT AERA B H , c RFRME ST B 1Y B AR A0
FREL. 0 < MRI <1, MRI {88 K U B 22 i 25 7K
1.4 FEFRAWIE & indd F116S rRNA 156 E &
PCR #:ill

FLJT AL DNA $2I FHFLAR 0. 45 wm [ 1 R 2T 4

TEME I E 50 mL e Bk A B e
UL 7€ JH PowerSoil ® DNA Isolation Kit i 5] &
(MoBio, USA) #& HHE 5T (1) 40 1 5. DNA, $2 B iy
DNA ¥ i 2 FL YK ORI W ' {0000 7 6 000 G e 38 4 3
J& —20°C PRA74H.

YNGR EASIN (1) B AR HE PR b B 5 v () 2
T ined B, IF LA 16S tRNA JEFIVE S LA BT
BN 2, kS Bk [6]. BTN inl
BRI TR R FK 1 A B8 (. coli ATCC25922 ) T B H
intl . 16S rRNA FE[H | PCR P2 4li4b )5 , B3R A5
int] F116S rRNA 5& K i BOAR S pTA2-vecto i1 &
ARV (TOYOBO, Japan) F| H K AT E DH5 o
B A A ML T e R, SRR S, B AxyPrep
Plasmid Miniprep Kit i{7] & (AXYGEN, USA) #i2 it
H AR SE PR % 5 20 ook, 204k )5 2 260 nm T E(EA
B FoRn A BE  ARE A R R B RN E bR S
PRI )48 LK, 268 10 158 BE R — ZR 9 H bR IR FE bR
HES T HARIE B QPCR I 5 F v iHh 26 1 4 2.
QPCR M5 inel WUBRUEMMZE TR Ay = - 3. 643x +
39.018(R> =99.8, ¥ %% 88.1% ), 16S rRNA
QPCR il /& Wy AR HE M & T #E ol y = — 3.486x +
38.403(R> =99. 9, ¥ MR K 93. 6% ) , 7= ¥ v fire th
LRIN A — 1 TCARFE SR 4.

FIFHHEUAY B DNA VRS9 skl i) DNA
AR, 308 R 281 ) 40 PR, X R bR o i £, 45 2 A
i E bR R G . 9Ot 2 B A FE Bio-Rad
CFX96 SE} % E {3z 17 ( Bio-Rad,, USA) , {#i
TaKaRa SYBR Premix Ex Taq Il <RNE2EEE ik H]
&, AR UNF :SYBR Premix Ex Tag Il 12.5 uL,
IE G (10 mmol -L™") 4% 1 wL, DNA #5847 2 plL,
R ddH,0 Z 25 pl. PCR F2J¥ : 94°C Fi 257 30
$;294°CAEM 15 s, Bk 20 s(IBAMME WK 2),
T2°C HEAi1 45 5,40 MEIS ; UM G, RAH
SE 3 ANEAT. il /16S rRNA B 268 FE 5y
W ined PORAXT R RF IE R RIRE S DNA $REGCR
)22 5.

1.5 HdEmbr Kb rE

% JH Microsoft Excel 2010 F1 SPSS 18. 0 #k {4
HATEE B B GE T, R T K 56 L A 43 B AS )
Ji R AE AT 25 KF- . 2 E i 25958 50 MRI 138 &
TR 22 T JF 45 B 5 R R O 2240 A A 4
R I NAR T2 N SIS O N S A A N ESE =244
(MRI ) f1# & FF . 458 H Origin 8.5
A 22 ] T 2%
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Table 2 Primers used in this study

UK 519 N FFHI(57-3") PR/ bp KR EE/C SR

int] Intl-F ACGAGCGCAAGGTTTCGGT 565 52 1217
Intl-R GAAAGGTCTGGTCATACATG

165 RNA 341-F CATTTGTGTTGTGGACGGC 193 60 1227
434-R GACAGATACGTGTTTGGCAA

D FIERSH ;R 514

2 HBRESH

2.1 AFEIZEAANENT 7 R R A 25 504

A9 AN [ g TN T 3 o v 43 3] A 2
BRP 522 Bk (5 2 263 &, 42 259 k) , 1B P B
543 BR(H 2217 Bk, &2 326 #k) , =Xt 7 Fpiibe
A R 25K Qs 3 B,

FEMR Y 7 P AR R b, A Bk R 3
AMP | CAZ ., SXT FRINH = W 257K, Hoifi 25 3
31K 33% . 64% . 50% 5 T AR B AT B B X
AMP | C. SXT FRINH = By i 25 7K, i 25 58 53
BN 90% | 27% | 51% . Ti%tT TE. CN FlCIP 3 Ff
PrAE R, PR TR 25 RN <3% ), H &
BB A2 AT G 5 3 LT 24 T

PiAh & X AMP, C, CAZ AT 24 I 3R B i3
B 1Y 22 5% AR AP 2 IR B M BR T AMP 19 T 24
R R EE THAEBRE (P <0.05) , X CAZ 1yt
ZHRNME TR AR (P <0.05). XFF ¢, NRE&Z
A BR A 25 2% 1 T M B | i B 2R A I,
EIRRTE TN 25 %8 TR (P <0.05).

SVE N TR e R E R R T
K7 HARELH N, BAERE M AMP, TE, CAZ,
SXTIMh R E = EH MR E®mTLAE(P <
0.05) XM AMP 1 C (OTH 25 2 5 2 bl 13 35
FAF(P<0.01). Wik 35 510 2 H il 2545 50
FI 2 S R T A (P <0.05). fH
AR C 28R, & MR E &S THE 2
(P<0.01).

®3 AILEMBELTEREYE -+ EFNmZEKPE)

Table 3  Antibiotic-resistant level of bacteria isolated from biofilms on matrix of constructed wetlands in summer and winter

2 Pl X 7 AU R BT 2R %

eSSt PR AMP TE C CN CIP CAZ SXT MRI
SA PA SA PA SA PA SA PA SA PA SA PA SA PA

CW1 62 92 0 4 4 45 6 17 0 0 92 0 72 63  0.34 0.32
CwW2 55 100 2 0 0 83 0 0 0 0 90 4 76 90  0.32 0.40
CW3 55 100 2 5 0 75 5 5 2 5 90 5 7 73 0.32 0.38
CW4 41 100 5 0 5 100 5 0 0 0 91 0 82 0 0.32 0.29

e CW5 62 100 5 0 0 88 5 0 0 0 14 0 10 8 0.14 0.28
CW6 82 70 5 0 5 17 9 4 0 0 95 0 82 22 0.40 0.16
CcwW7 23 9% 14 4 9 63 0 0 0 4 68 0 59 63 0.25 0.33
CW8 35 100 10 0 0 84 0 0 0 0 80 0 65 88  0.27 0.39
CW9 17 100 0 0 0 24 4 0 0 0 70 0 61 24 0.22 0.21
14 50 96 4 2 2 65 4 4 0.3 1 80 1 66 55 0.29 0.32
CW1 3 98 0 8 35 2 0 0 0 0 43 0 49 52 0.19 0.23
CwW2 18 100 0 4 39 6 0 0 0 2 58 2 54 54 0.24 0.24
CwW3 40 92 0 10 10 9 0 2 3 0 77 7 30 81 0.23 0.29
CW4 0o 77 0 0 4 9 0 0 0 0 4 0 0 45 0.0l 0.19

pes CW5 30 35 0 0 15 0 0 4 0 4 50 0 50 12 0.21 0.08
CW6 0 55 0 5 36 0 0 0 0 0 0 0 14 27 0.07 0.12
CcwW7 5 9 5 0 9 0 5 0 0 0 59 4 5 89  0.20 0.27
CwW8 13 84 0 0 10 0 0 0 0 6 45 6 13 22 0.12 0.17
CW9 14 93 0 4 0 7 0 0 0 4 29 4 5 21 0.07 0.19
Xy 15 85 0.4 4 20 4** 0.4 0.6 0.4 1 45** 3 34** 49 0.16** 0.21*

1)CWI1 ~CW9 .1 ~9 SHHIA T 10 3 5 A5 Y15 s MRI, 2 T 1 245 P48 4k SA . #i A BRI B, PAL BRI TR & s » RIR P <0.05, # # Fm P <

0.01, A
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36 &

2.2 R[ARRIN TR 0 B R 7 AR R A 25

MR 3 ORI, WA 4 2 X AMP FTSXT #53%
PR g v A R 24 7K A LSD 2 e A i AT
Y b T 2R B LT 24 3R A s (151 2, 1R 3) 2
RRB, T 2RI B AMP Al SXT (1)1} 25 %
7 BA SERZ T AT P 5 AN

IR T X Wi Fp 4 25 B 0 AMP i 25 5% 52 i 4
2 it TR E 25 A SRR AMP 1T 25 32 75 K
SERR T R AT IR R R (P <0.05)
N ATTE B3 A2 W P AR T2 2 8] 22 R B 2%
(P >0.05) ; fEAZE  FHA BRI XS AMP (1T 24 %6 4%
AT IE B P S TR W R KR (P <
0.05) , MM M FK -1 2 [ A B 35 22 5% (P
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