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Abstract: To investigate the response of planktonic bacterial abundance to lake eutrophication and salinization in drought zones,
water samples of 23 stations in Lake Bosten were collected in June, 2010. The DAPI-combined epifluorescence direct counting
method ( DAPI-FDC) was used to identify the spatial distribution pattern of planktonic bacterial abundance and the relationship
with the environmental parameters. The results showed that the epilimnetic total nitrogen (TN) concentration in Lake Bosten was
ranged 0.26 —1.45 mg/L (mean = 0.91 mg/L), indicating a mesotrophic and eutrophic level. The concentration of total dis-
solved solids (TDS) varied from 219 mg/L to 1696 mg/L (mean = 1125 mg/L) , which indicated that Lake Bosten is a brackish
lake now. The abundance of planktonic bacteria was ranged (1.41 =4.57) x10° cells/ml (mean = 2.89 x 10° cells/ml) , with

the higher values appeared in station 5 and other heavily polluted northwest lake regions, and the lowest value appeared in the sta-
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tion 14 located in the estuary. Cluster analysis showed that the 23 sampling stations can be divided into two groups: freshwater re-
gion (FR) and brackish lake region (BLR). Compared with freshwater region, the concentrations of TDS, electrical conductivity,
salinity, COD\,, chloride and sulfate in brackish lake region were significantly higher. The bacterial abundance was significantly
positive correlated with CODy;, and Cl1~. In summary, the spatial distribution pattern of bacterial abundance was a response to dif-
ferent levels of nutrients and salinity in Lake Bosten. Hence the abundance of bacteria was a sensitive indicator reflecting the eu-
trophication and salinization.
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Fig. 1 Distribution of sampling stations and the abundance of planktonic bacteria in Lake Bosten
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Tab. 1 Environmental parameters at stations in Lake Bosten

WD  SD TDS Sal Chl.a DO ffI#E DO TN  NH;-N NO;-N TP COD,,,

37y E
L ) () (mgL) () P ) (%) (mgL) (mg/l) (mg/L) (mg/L) (mg/L) (mg/l)

1 4.7 2.1 1165 0.91 8.95 5.6 108. 4 9.16 0.95 0.12 0.34 ND 5.3
2 4.9 2.3 1376 1.08 8.84 2.3 105.8 8.71 0.98 0.12 0.36 ND 5.6
3 8.8 3.5 1463 1.15 8.81 1.8 98.4 8.28 0.91 0.13 0.34 ND 6.6
4 11.6 4.4 1489 1.17 8.71 1.6 101.2 8.46 1.01 0.12 0.45 ND 6.6
5 3.2 3.1 1502 1.18 8.88 1.2 122.2 10.12 0.94 0.13 0.35 0.012 6.6
6 6.5 4.5 1496 1.18 8.88 1.4 102.8 8.67 0.98 0.13 0.41 ND 6.5
7 1.2 1.2 1689  1.34 8.68 1.9 87.9 6.98 1.45 0.16 0.42 0.009 6.3
8 3.3 3.3 1521 1.20 8.96 0.9 106.3 8.76 0.91 0.14 0.39 0.038 6.3
9 3.6 3.0 1664 1.32 8.67 1.7 90.6 7.51 0.99 0.13 0.39 0.009 6.2
10 4.1 3.8 1491 1.18 8.79 0.9 103.6 8.86 0.95 0.13 0.34 ND 6.3
11 3.4 3.0 1696 1.35 8.70 1.9 95.9 7.99 1.01 0.15 0.39 0.041 6.0
12 2.6 2.6 1552 1.23 8.74 2.4 100.3 8.29 1.03 0.15 0.41 0.023 5.9
13 4.5 1.2 254 0.19 8.61 10.6 111.3 9.75 1.01 0.16 0.38 0.041 4.6
14 3.1 0.5 219 0.16 8.25 5.4 86.4 7.60 0.90 0.13 0.57 0.035 4.9
15 8.4 4.9 1497 1.18 8.75 1.9 101.9 8.41 0.96 0.14 0.35 0.047 5.1
16 13.0 5.5 1500 1.18 8.72 1.5 97.6 8.19 1.09 0.14 0.43 0.029 5.5
17 9.6 5.0 1500 1.18 8.75 7.1 104.9 8.71 0.92 0.14 0.40 0.009 5.6
20 3.9 1.4 268 0.20 8.29 8.8 85.6 7.05 0.44 0.10 0.29 ND 4.5
21 0.5 0.5 1392 1.10 8.01 0.9 0.0 0.00 1.38 0.62 0.57 ND 7.8
22 2.0 1.6 251 0.18 8.40 3.1 96.8 7.94 0.34 0.07 0.33 ND 3.7
23 1.6 1.5 243 0.18 8.25 4.2 102.6 8.34 0.51 0.06 0.26 ND 4.0
24 2.0 2.0 383 0.28 9.14 2.8 46.9 3.83 0.79 0.09 0.27 ND 3.7
25 1.8 1.4 261 0.19 8.83 4.5 97.6 7.78 0.41 0.09 0.29 0.018 5.1
WE 4.7 2.7 1125 0.88 8.68 3.2 93.7 7.80 0.91 0.15 0.38 0.014 5.6

* ND FRTER IR AT .
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Tab. 2 Pearson correlation coefficient of planktonic bacterial abundance and main water parameters in Lake Bosten

R EC TDS Sal pH DO NH;-N  NO;j -N TN CODy,, a- S0,%"
TDS 0.998 **

Sal 0.998**  1.000**

pH 0.389  0.363  0.358

DO 0.125  0.02  0.091 0.418*

NHS-N 0209 0256  0.258 -0.466* -0.745**

NO;-N  0.287 0316  0.318 -0.404  -0.336  0.639**

TN 0.700** 0.712** 0.713** 0.086 -0.232  0.566** 0.653**

CODy, 0.772**  0.79%** 0.797** 0.050 -0.154  0.587**  0.558** 0.705**

cl- 0.970**  0.962** 0.963** 0.446* 0.279  0.12  0.251 0.711%*  0.709**

S0,2- 0.969"* 0.961** 0.961** 0.438* 0.270  0.104  0.255 0.716**  0.708**  1.000**
IAFE 0.688*  0.682"*  0.682** 0.418*  0.345 -0.021  0.105 0.343 0.558**  0.699** 0.694**

# RN HHIE(P <0.05, BUBKLI ) 5 # * R B EHIE(P <0.01, BUBKL) .
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i EZ R A, R R AR FEEFREOKCEIA b, A8 XA ML S5 o e B mi e [5) %y V7 i 40 R 4
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WANE R CODy, FA7ERN B A IEARSEME (r = 0. 558, P <0.01) (3R 2) ; #E— L MR IR 43T 3R T, K
fkrfr CODy, A5 71 1 mg/L, 422 T K 40 3 BB A5 45600 4. 6 x 107 cells.
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3.2 Fif N = XT3k 0

TR RS T UE AT S ARG AR AR K S8 (2 147 5 137 51 8 KT 11 X R/INI IX. A9 AR 0 K ek, S 166 B R
3 0.2%o0) , A LR EE R 1. 3% U8Rk K (CANPEILIRIBIX A 7° 9" I1REA5) (1] 3) . X BEAY 3 B Bk BE M T
FEARAE AR T S AR W O R AL T AR T, AR IR AT 5 SR B (3R 2) |, TN I W K A Al B 1) =F 8 K A
R B3 IEAH R (r =0.682,P <0.01) . Cl ™ 244 Sk PR B Y B2 B8 72—, 1980s S5 301, 180T /05 9 K Ak
FEFRSEIG T, CLT SO, i KU, 7E K A2 26 E fhy 1950s fY C1T 045 g SO, T U0 [m] ) 4347
WL Gl A b —30, C1 St 5 TDS SO, KrEh B AR b Xt 4 B = B (9 52 i ek b 2. Kk
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CL™ AFH#5 1 mg/L K P A A BCREAS 01 7043 x 10° colls/ml (P 4) . W S5 R385 8 16 45148 HEN
ORI 1, B R0 0 E 15 B LI 2 5 BRI T, 3 5 W8 5 MO0, 20 0
R LT N 5 L T — . R T 4 o S ) K A S | 2 g
MR | BIVAEATIRDEE KPR P26 B K A o S5 2 1 e 5, 0 BB 0T
WA PAAT S B EE (L8 T Ul A W0 005 7 LRl R 4 2 5 5 B 73 SRR AT S X .
(@) . (®) 0

4371 1=457761x+329268 T »=7043x+1864191

40 (R*=0.312,n=23,P=0.006) ° o (R*=0.488,n=23,P<0.001) o

I =8 (X 106 cells/ml)

3 i s 6 7 8 0 SO 100 150 200 250
CODy,(mg/L) Cl(mg/L)
P 4 (L S ) 7 0 40 7 2 B S CODy, () K €L (b) B it [l 51 434
Fig. 4 Linear regressions between the abundance of planktonic bacteria and the concentration of CODy, (a),

the abundance of planktonic bacteria and the concentration of Cl~ (b)
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RO RIETE LS AT B S CODy, 1 CL™ Bt i ek bk (U3 4377 , 75 80 ) ol U5 B2 0

AR ERE = 103918 COD,, +6137 CI™ +1414787(R> =0.496 ,n =23 ,P =0.001)

oy AT LA ) — A S 0 B W R TR K SR T 9 £ FE % COD,,, 5 CL™ 3t R, H.24 COD,, i
A 1A BT B T AR SR G CL™ IO 1 A B o 4 B 2 8 0 S M B g 1 4 17 A, X R IR Tl 75 7K
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