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Distribution of marine bacteria and their environmental factors in Xiangshan Bay
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4 Marine environment monitoring station of Xiangshan Bay, Ningbo 315141, China

Abstract: Marine bacteria in water or sediment are often closely linked to environmental conditions in their surrounding,
thus influencing their distribution and abundance. In order to estimate the distribution of marine bacteria in Xiangshan Bay,
undisturbed overlying seawater, sediment and surface seawater bacteria were analysed by staining with 4, 6-Diamidino-2-
Phenylindole and observed with Epifluorescence Microscope ( EFM ). Environmental parameters such as seawater
temperature (ST), salinity (SS), pH, dissolved oxygen (DO), chemical oxygen demand ( COD) as well as NO;-N,
NO,-N, DIN, NH;-N, DIP, TN, POi_—P and chlorophyll a (Chla) values were measured at the same time. Samples were
collected with a cylindrical high fidelity gravity sampler instead of the conventional grab sampler.

Bacteria abundance in July 2007, October 2007, January 2008 and April 2008 , representing the situation for summer,
autumn, winter and spring, ranged from 1.50x10°to 9. 78 x10" cells/mL ( cells/g) , with a mean of 2. 76 x 10’ cells/mL
(cells/g). Significantly high values could be observed for bacteria abundance in July ( summer) compared to other

sampling time. A red tide outbreak during the sampling event in April 2008 could have contributed to the lowest bacteria
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abundance value observed for the whole study period. In vertical direction, the number of bacteria in the overlying water or
in the sediment was higher than that in the surface seawater. The mean number of bacteria abundance in overlying water, in
the sediment and in surface seawater was 9.70x10 cells/mL, 7.40x10°cells/mL and 4. 61 x10° cells/mL respectively. In
horizontal direction, we draw the contour maps of the number of bacteria with the software ‘surfer 8.0’ . According to the
contour map we found that the number of bacteria decreased from the top to the mouth of the bay with higher abundance near
the breeding areas. Very high values of bacteria abundance was also observed near power plant: sample from station S25
showed higher bacteria abundance than other stations during all the cruises. Seawater temperature, the nutrients ( NO;-N,
DIN), pH, Chla and COD of the surface seawater were significantly positive (P < 0.01) correlated with the bacteria
abundance of the surface seawater while DO and the nutrients ( NH}-N) of the surface seawater were significant negative
correlated (P < 0.01) with the bacteria abundance of the surface seawater. Bacteria abundance of overlying seawater were
significant positive correlated (P < 0.01) to seawater temperature, the nutrients (NO,-N, DIP) and the pH of bottom
seawater whereas DO was significant negative correlated (P < 0.01). The results of multivariate statistical analysis showed
that dissolved oxygen, seawater temperature, the nutrients (N, P), pH and organic pollution were the main factors
influencing the abundance and distribution of marine bacteria in Xiangshan Bay.

Such spatial distribution of bacteria demonstrated that anthropogenic coastal land pollution from industrial and

agricultural activities and from maricultures played the key roles in the occurrence of marine benthic bacteria.

Key Words: Xiangshan Bay; marine bacteria; abundance; environmental factors
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Fig.4 Distribution of benthic bacteria in the sediment in the horizontal direction
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Table 1 Mean values and range of all parameters in the surface seawater and the overlying water in Xiangshan Bay during 4 seasons

KIZMEK

JRJZ K

HK

EsSv] 7 Surface seawater Bottom seawater The overlying water
Seasons Factors ¥J{E+SD Fieni el ¥J{E+SD FieNic| ¥J{+SD T
Mean+SD Range Mean+SD Range Mean+SD Range
ES ST/C 31.5+1.11 28.5—33.0 30.3+1.20 27.8—31.5 — —
Summer  SS/(mg/L) 28.54+0.719 27.47—29.38  28.76+0.484 27.91—29.27  — —
pH 8.09+0. 04 8.04—8.14 8.08+0.03 8.03—8. 11 — —
DO/ (mg/L) 5.38+0.27 5.13—6.00 4.93+0.25 4.56—5.37 — —
NO;3-N/(mg/L) 0.544+0. 087 0.391—0.697  0.577+0.037 0.528—0.632  — —
DIN/ (mg/L) 0.626+0. 110 0.469—0.880  0.645+0.0313  0.614—0.695  — —
NO3-N/(mg/L) 0.0460. 036 FHH—0.106  0.027+0.032 0.006—0.100  0.025+0.020 0.003—0. 053
NH}-N/(mg/L) 0.039+0. 022 0.012—0.077  0.041+0.026 0.021—0.102  — —
DIP/ (mg/L) 0.0542+0.0304  0.0183—0.1204  0.0489+0.0221  0.0208—0.0871 — —
Chla/( pg/L) 6.561+3.082 3.040—12.662  3.781+2.087 1.678—7.765  — —
COD/(mg/L) 1.37+0.38 0.67—1.86 1.22+0.33 0.94—1.84 — —
TN/ (mg/L) — — — — 9.109+2.787 5.48—15.38
PO} -P/(mg/L) — — — — 0.036=0. 021 0.02—0.10
®ZE S 19.8+0.98 18.1—20.8 20.1£0.62 18.7—20.6 — —
Autumn  SS/(mg/L) 22.3+0.905 21.11—24.30  22.89+0.741 21.68—24.35  — —
pH 8.04+0.03 7.98—8.09 8.05+0.03 7.99—8.08 — —
DO/ (mg/L) 6.98+0.13 6.80—7.15 6.62+0. 10 6.50—6.82 — —
NO3-N/(mg/L) 0.766+0. 110 0.653—0.971  0.742+0.065 0.676—0.846  — —
DIN/ (mg/L) 0.820+0.1126  0.643—1.008  0.787+0.069 0.712—0.879  — —
NO3-N/(mg/L) 0.006=0. 005 0.002—0.017  0.003+0.002 0.001—0.006  0.013x0.021 0.000—0. 065
NHZ-N/(mg/L) 0.0474+0.0225 0.019—0.086  0.0410.018 0.023—0.074  0.100=0. 144 0.000—0. 481
DIP/ (mg/L) 0.0757+0.0339  0.0366—0.1640  0.0571£0.0145  0.0351—0.0864  — —
Chla/( pg/L) 1.512+0. 864 0.872—3.506  0.8910.302 ——1.233 — —
COD/(mg/L) 0.85+0.17 0.68—1.34 0.80=0. 15 0.473—1.02 — —
TN/ (mg/L) — — — — — —
PO3"-P/(mg/L) — — — — 0.074=0. 047 1.630—3.010
K% SI/C 10.27+1.69 6.73—11.42 10.48=0. 80 8.73—11.01 — —
Winter  SS/(mg/L) 25.20=0. 803 23.25—26.12  25.70£0.53 24.56—26.16  — —
pH 7.99+0. 14 7.64—8.12 8.04:+0.09 7.85—8.09 — —
DO/ (mg/L) 8.75+0.40 7.73—9.32 8.38+0.26 8.28—8.81 — —
NO3-N/(mg/L) 0.694+0. 092 0.592—0.889  0.627+0.072 0.549—0.752  — —
DIN/(mg/L) 0.760+0. 161 0.618—1.179  0.674+0.106 0.565—0.89%4  — —
NO3-N/(mg/L) 0.013+0.014 0.001—0.051  0.0060.007 0.001—0.022  0.038=0.024 0.007—0. 063
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E TV JE 2K Bk
Ay ¥ Surface seawater Bottom seawater The overlying water
Seasons Factors ¥ ff{£SD S #{fi+SD A ¥ {fiSD Sl
Mean+SD Range Mean+SD Range Mean+SD Range
NH}-N/(mg/L) 0.054+0.078 0.007—0.289 0.042+0.043 0.011—0. 120 — —
DIP/(mg/L) 0.069+0.039 0.0347—0.179  0.0467+0.0132  0.0334—0.0746  — —
Chla/ (pg/L) 0.362+0. 102 0.207—0.540 0.425+0. 111 0.292—0. 629 — —
COD/(mg/L) 0.837x0.321 0.59—1.83 1.18+0.60 0.66—2.42 — —
TN/ (mg/L) — — — — 23.99+1.301 22.90—26.70
PO}~ -P/(mg/1.) — — — — 0.203+0.049 1.630—3.010
P ST/°C 14.90+0. 940 13.60—16.20 13.99+0. 840 12.80—15.60 — —
Spring SS/(mg/L) 25.74+0.902 23.51—26.47 26.32+0.540 25.22—27.04 — —
pH 7.91+0.08 7.69—7.98 7.93+0.03 7.97—7.96 — —
DO/ (mg/L) 7.01+1.19 5.25—8.29 7.67+1.01 5.73—S8.47 — —
NO3-N/(mg/L) 0.491+0. 063 0.327—0.597 0.496+0. 039 0.407—0.535 — —
DIN/ (mg/L) 0.563+0. 144 0.363—0.925 0.531+0. 065 0.423—0.631 — —
NO3-N/(mg/L) 0.018+0.017 0.003—0. 065 0.009+0. 009 0.001—0.026 0.017+0.017 0.001—0. 050
NH}-N/(mg/L) 0.053+0.090 0.003—0.310 0.026+0.033 0.002—0.097 — —
DIP/(mg/L) 0.0513+0.0317  0.0292—0.137  0.0345+0.0097  0.0263—0.0539  — —
Chla/ (pg/L) 1.525+0.534 0.960—2.701 1.03+0.39 0.501—1.772 — —
COD/(mg/L) 0.659+0.219 0.27—1.09 0.67+0.08 0.53—0.78 — —
TN/ (mg/L) — — — — 11.06+1.357 9.347—14.08
PO% -P/(mg/L) — — — 0.060+0. 035 0.021—0. 136

— ARAGI 5 FRrh R R K IR PR A T S

L F AT

2.4.2 IRBEH TR ERI 08T S 2oLk B A mlH o B
%2 K 3 AT ZE ORI RE e B I )RR AR SRR K B 6 4> Al ) PR 2y i 45 I 15 20
IYBIARSCE  SRIZEEKE) 11 AR 4R BUE 6 4R (PCA) X7 2219 B3 stk R nl ik 95. 31% | fiE

T T GR LR BT M I vl 1 TR ST A 5 DK B E AR A th A

U e T Y S R JFOR T LA BRIE IR T 9 B £ 6L, e, B — A 0l (PCAT, PCA2) Y5 22 BTR R AL &

K2 REBRKERDHNER

B FH @R aE(GREK)

Table 2 Results of principal component analysis of environmental factors-Various factors loading and explained variance ( surface water)
At FHF 1 2 FMSr3 EMIY 4 FEWSr 5 Y6
Variables PCA1 PCA2 PCA3 PCA4 PCAS PCA6
ST 0.870 *** -0.062 -0.253 0.249 -0.111 0.240
SS 0.242 -0.491 """ -0.154 0.591 *** -0.456"" 0.156
pH 0.271 0.057 -0.848 *** -0.043 -0.269 0.229
DO -0.949 *** 0.124 -0.115 —-0.098 0.007 -0. 147
NO3-N -0.147 0.955 "~ -0.056 -0.140 0.170 -0.025
DIN -0.033 0.918 **~ 0.330" -0.030 0.198 0.087
NO;-N 0.355 " -0.067 0.334" 0.660 *** 0.341" 0.379 **
NHj-N 0.109 0.308 " 0.906 *** -0.027 0.001 0.143
DIP -0.014 0.362"" 0.167 0.091 0.872"** 0.052
Chla 0.631 """ -0.135 -0.148 0.621 """ 0.148 0.337*
COD 0.373 " 0.058 -0.043 0.265 0.020 0.874 """
FHEH 2.488 2.269 1.915 1.345 1.259 1.208
T7 25 TR % 22.620 20. 626 17.409 12.224 11.446 10.984

#,P<0.05; %= %, P<0.0l; ", P<0.000
http ; //www. ecologica. cn



4014 A E = 314

76 20. 63% —22.62% ., M4BT 2R AT HERE T LA h, DO ST Chla 764 — 4% (PCAL) A 5 i ,
o DO A C R B 0. 949 NOS-N  DIN 7E45 — F il (PCA2) FA RS &, HAHOC R B & T 0.91;
NH;-N . pH 7E55 = E B4 (PCA3) AR T (0. 906 0. 848) ; NO;-N | Chla 745 10 3 43 (PCA4) A i
B4 s DIP 7655 1 050 (PCAS ) A BB 3004 (0. 872) ; COD FE55 7N 240 (PCAG) 1A B 247 (0. 874 )
JRJZIEKHY 11 ASFRGE AT F 52 U 6 > E s (PCA) W5 26 B BT Itk R 1K 95. 41% , BE Mo A 4z i b S bk
JEoR 11 B F R A5 B, o, o 58— A F 4 (PCAL, PCA2) 1Y 7 22 STk R A =, 1
20. 82%—27.30% , SS .NO3-N DIN DIP 7E45—F a4 (PCA1) A% 404 , SS .NO3-N | DIN fIHH X 2R %5
T0.87 LA 11;D0 ST 7658 — F i3 (PCA2) A 8w ot , 48 C 2387 T 0. 93 NO,-N  Chla 7E55 = F 4
(PCA3) A B 3T (AHSE R B3 B0 0. 845,0. 683 ) s NH-N 7655 PU 3 43 ( PCA4) A5 5 i 3 i, MG &
Hh 0.953 ; pH 7RSS T E IR > EATE R AR , AHOC R BN 09205 COD FEER 7N F2 a0 b A7 B A, AOC R AR
4 0.979,

®3 KREBKERSSITER—BAFREMBRES ZE(RZK)

Table 3 Results of principal component analysis of environmental factors-Various factors loading and explained variance ( bottom water)

AR fE FHS 1 F G2 FH53 FHST4 EMGr S FH5T6
Variables PCAl PCA2 PCA3 PCA4 PCAS PCA6
ST -0.056 0.924 *** 0.241 0.045 0.164 0.035
Ss -0.916*** 0.119 0.112 0.027 0.099 0.182
pH 0.148 0.044 -0.259 -0.012 0.920** 0.185
DO -0.082 -0.936 "** -0.188 -0. 164 0.076 -0.004
Chla -0.202 0.581 """ 0.683 """ -0.158 -0.155 0.017
COD 0.002 0.027 -0.074 0.035 0.158 0.979 ***
NO,_-N 0.894 *** -0.037 -0.172 0.134 0.283 0.156
NO3-N -0.177 0.398* 0.845 " 0.089 -0.248 -0.098
NH;-N 0.241 0.129 0.039 0.953 *** -0.017 0.033
DIN 0.871 " 0.074 0.012 0.368 " 0.216 0.137
DIP 0.666 *** 0.153 0.626*"* 0.196 -0.178 -0. 131
LER RN 3.003 2.290 1.782 1.164 1.158 1.097
75 2% BTRRE % 27.302 20. 820 16.203 10. 580 10.526 9.975

RIZUK S L RUK PRI AR (I 10 AUXEE0 4M91 5 320K KRG A (PCAS) 1 4h3E 7
ZICEA ST, 25 5 4 R

F4 REBKAEFESREBRKEIRSNESEADINER

Table 4 Results of stepwise regression betweenthe abundance of bacteriaoplankton in surface seawater and the overlying water with PCAs

F)Z MK T AN+ BE KA T
- The abundance of bacteriaoplankton The abundance of bacteriaoplankton
i in surface seawater in the overlying water
Variable -~ —

[UEES 54 p [UEES 54 p

Coefficient Coefficient
W 6.537 0.000 7.414 0. 000
PCAL 0.488 0.000 0.167 0.231
PCA2 0.118 0.046 1.139 0.000
PCA3 -0.259 0.000 0.597 0.001
PCA4 0.158 0.008 0.034 0.799
PCAS -0.113 0.054 0.449 0.002
PCA6 0.328 0.000 0.254 0.067
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N E WK S F L RAT R A 5 A 385> PCAL PCA2 PCA3 PCA4 PCA6 HEA A1 AR H 2k
R (P<0.000) ., [HIH77F2 A PBAS(FR)ZMF /KA FE) = 6. 537+ 0. 488 xPCA1+0. 118 xPCA2-0.259x
PCA3+0. 158 xPCA4+0. 328 xPCA6 (P<0.000) , 1511577 FE o 4 1 4= B2 (19 SL PR A5 SR T A 10 BRT UL e itk 1752
B AR A P R B 0.759 , dEad DL B EHRERL S PCAT (DO, -0.949; ST,0.870; Chla, 0.631) PCA2
(NO;-N, 0.955; DIN, 0.918) PCA3 (NH:-N, 0.906; pH, —0.848) .PCA4 (NO;-N, 0.660; Chla, 0.621) .
PCA6 (COD,0. 874 ) PRI P -2 far i 43 B 2 W - 9] A 100 6] G2 L s g Sl 3R 22 Vg /K rh A 7 3 5 R 2 K
4% PCA1 PCA4 PCA6 EHE B FM (P <0.01),5 PCA2 2R EIEMIE(P <0.05),5 PCA3 ML 317
HE(P <0.01),

X K, 230 A 0 5 J5 2 K A 3 > 4 PCA2 \PCA3 (PCAS #EA [RIAERT | H 264 5 &)
WBEP<0.01), FIHAE PBAO( LEKTHMEFERE) = 7.414+1. 139 xPCA2 + 0.597 xPCA3+0. 449 x
PCA5 (P < 0.000) , [m]05 77 F# o 40 B 3= B8 1) SE B 25 SR 5 4 10 B0 $0 % 3 it A7 2 R I B R Y e o R0k
0.851, A FRIATFELA S PCA2 (DO, -0.936; ST, 0.924) PCA3 (NO;-N, 0.845; Chla, 0.683; DIP,
0.626) .PCA5(pH, 0.920) iy FR3% K -2 A 1 70 B 22 BH « G 1Lyt il 38 7 /K b 40 v =F B 5 IK2 8 K 32 o3
PCA2 \PCA3 PCAS ¥ 2 B EIEAHX (P <0.01),

3 itig
3.1 4EFEES DO KEMELR

T[] 5 FE PBAS (2 K40 5 ) = 6. 537 + 0.488xPCAL + 0. 118xPCA2-0.259xPCA3 + 0. 158x
PCA4 + 0.328xPCA6 (P < 0.000), L4} PCA1 (DO,-0.949; ST,0.870; Chla, 0.631) [ FREE K12k ff 243
BT B . VA A DO 252 M 52 LS 1 3 38 2 /K i A 0 =F B A i R 3R IR 2 R Kl G2 1L s Vg 3 3R 2 T K
B R SRR K DO BB E AL (P < 0.01) , 5/KIREWRBEEEME(P < 0.01), 5RZE K
SR a S HA —E R IEASEH:, Wit BIH 5 PBAO ( EEKPAIEERE) = 7.414 + 1. 139xPCA2 +
0.597xPCA3 + 0.449xPCA5 (P < 0.000), s &% PCA2 (DO,—-0.936; ST, 0.924) (I ERES K 1 3% fif & 40 1 6
- VAR KR AR 2 2 I G L Ve - BDK P A T o0 A i B RN R B EEDK P A F S DO WK W
EHRAC, SKERBERREIEME(P <0.01),

TRAA T B S i S5 2 R S P S 3 AR DG 1 I AT AN i e Vs S AR PT e — e B PR e M IR 4
MBI T RAFASAT, SEOKARIP IR (36 2 KR R B 5 2 40 B 0 3 A RIS BE 7, X 40 7 b
HEEA SRENAEEEAE T 5 R s K R AL 2358 e T DX AR 40 A6 7 B ), B0 DX A AL BT 5 1 A U, DT ] 422
SO AN A A7 g, AR VR A TR DA B T B 1 2T AR AL S K R A I SR TE AR DG 6 R 38 FE A U T K TR TR
Ui 200 TR = B i EE LR VR
3.2 MEFESE ENLR

W A7 FE PBAS (RJZKAMEFEIE) = 6.537 + 0.488xPCAL+ 0. 118xPCA2-0.259 xPCA3+ 0. 158
xPCA4 + 0.328 xPCA6 (P < 0.000), LI K PCA2 (NO;-N, 0.955; DIN, 0.918) .PCA3 (NH:-N, 0.906; pH,
-0.848) .PCA4(NO;-N, 0.660; Chla, 0.621) [R5 F T2 faf it 0 M1 2 B . 3 2K 19 08 37 48 (NOS-N,
DIN, NH;-N) J& 4 L s 1322 2 /K P 40 0 =5 B 1) 2 A BR A M PR 2R K AR 1% pH 2 BRI R R 2 —, 3R
JZE KA 5 E SRR (NOS-N) (pH 2B EIEAHI (P < 0.01), 5534 (NO;-N DIN) &2 & 3 1E A
K(p<0.05),5 NH;-N 2B ZERAHE (P < 0.01), #idBIH 5 FE PBAO ( LB KT IFIEMAEFEE) =
7.414+1.139 xPCA2 + 0.597 xPCA3 + 0.449 xPCA5 (P < 0.000) , LK PCA3 (NO;-N, 0.845; Chla, 0.683;
DIP, 0.626) PCA5 (pH, 0.920) ByFREE A F 2 far 2 0 AT R W . pH  TCHLEUE: K i 40 T8 32 B2 43 A 1) 32 2R
HIPE 2 A0 B S5AKIRR K o S8 JCHLEE DIP WA —E A SeE, B FE K FE SR B
F7ER (NO,-N \DIP) #4524 i & IEAH G (P < 0.01)

R AR IR T R HTA A ML A, LR 22 R FE I i O ML RS i JC DL 55 38 TR A S R A R, X
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BIEFSr B TCHLR A TR AETE G LR, AR A REA SR I A A LR O BRILZ A6, 4B nT 5 17 i
YT I TCHLBAE R A o 4, MU0 ) 7 T A B0 A 27200 G s Vi 3l R v A 9 A 1k G ML RS A v
JE SR TE ARG IR R BRI TR AR R S RIS A T AR R R
3.3 MEFESHEE a COD XR

T A1) TR PBAS (2K 4T 5 ) = 6.537 + 0.488 xPCAl+ 0. 118 xPCA2-0.259 xPCA3+ 0. 158
xPCA4 + 0.328 xPCA6 (P < 0.000) % PCA4 (NO;-N, 0.660; Chla, 0.621) FFREER 72 fuf 2, LA K 8] )5 05
& PBAO ( MK FRE) = 7.414 +1.139 xPCA2+0.597 xPCA3+0.449 xPCAS5 (P < 0.000) & PCA3
(NO;-N, 0.845; Chla, 0.683; DIP, 0.626) I IS K27 it /3 156 BH - G2 1L WS TR B2 i 4 1 3 B 5 i 4 3%
a VR BEA — 8 PR OCTE . ISR 3R U B 1) R AT S AL 55 Vg v 8 D AT A A ) R AU T 7K A 40 0T 5 P A
P A BAE AT AN 25 DD Y DG 3R 7K A 20 TR B A WSOPE D A 0 T 7 A A AL o, AR B 2B i) — B K
(IR A P DA 4 ) A A B B SR AR IR JF R PR A A i S R PR s S st Pl LUl i & 542
Wse e SRR I SR A R VR IR M A A K B R SR AN O ARG A R A 4 T I
RIZMWKE FEK B TEIEAN R T S ARER a IEARSCE B, 10 BH H VR AR A 7 A 0 A AL 2 52 L s A TR
1 F B SRR — | DA A I 4] 9 A 7 2 5 e G L s AR Sl U 4 TR A Y B R 3R

[0 97 F2 PBAS (B2 /KA FE) = 6.537 + 0.488 xPCAl+ 0. 118 xPCA2-0.259 xPCA3 + 0.158
xPCA4+ 0.328 xPCA6(P< 0.000) 2 PCA6( COD,0.874) RFREE N 2R fif i 0 W 26 W] . 32 2 1K b 40 7 F
KRR COD B IEA (P < 0.01), COD 2 KR A LR & &M EERr, KIEWNA VL&
AR R S R R KA B R A DL R A R AR A A B T AR K B R A
TR TR IE FEFE M ™ A B AR B AN TR A A ) B HEM ) 5 0 W) &8 T A LT, 28T A A K e
BE BRI AR , A0 A8 5t 43 7K HR B A WL T AR A R i, 0 2 8 ML T Y A 7 o 4 Ve, A oy = B A A vy
3.4 4R FEESKIK pH BICHR

W [P 7R PBAS (B2 MK FJE )= 6. 537 + 0.488xPCAl1+ 0. 118xPCA2-0.259xPCA3 + 0. 158 x
PCA4+ 0.328 xPCA6(P < 0.000) , LA K PCA3(NH-N, 0.906; pH, —0. 848 ) Y FRES [ T2 fif f M Ar A 62
7K pH W2 R 2K TP A R F RN R, “F BN R IEFH I (P<0.01), #atmH7#
PBAO ( FEIKHAEFE) = 7.414+1. 139xPCA2+0. 597 x PCA3 + 0. 449 xPCAS5 (P < 0.000) , UL & PCA5
(pH, 0.920) By FREE A 07 1 70 Hr 2R B . pH W2 s L BEDK A F R F LR 8 20 0 35 1EAH
Ko Bl T T57K S T IR HEK A HERI A P9 5 58 15 7K HE TS A6 37 FEL T Bl 5% A 1 AR i 45 X 3 A A K
FEBSE W TR AR pH, DT B 40 P 1 A K5 R pH AN FI 40 B 1 2458
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