J. Lake Sci.(#ia4+3),2019, 31(4):1012-1022
DOI 10. 18307/2019. 0405
© 2019 by Journal of Lake Sciences

Sk EEEXRAEMEB AR LR

EBRE WA T
(LR TR R AR RIS 0E, B 330013)
(2: BB K AR AL, IRIX 430072)

B OE: NIRRT R S R S R SR Z MBI SC R, T 2014 4R 7 = 2015 477
0k WK B 12 2 TR0 S0 A K DR R A R BT A1 HEAT BB UL 5 UG T )20 M 00 4% K I R BRAR i . 45
S, 2 ST P A IR S ) 0 A S B A I 2 S BV, %S BRPE S 48 SORUR IR R B SR LR BE S I OG. 5
WEE, FEEEBREET RS LT AEY, PR ZA R, PRI M B T, & F R A4 R A
s ZS TR AR B3, KPR BRI TG PE4% SO R A PR A R A /N> T BRI > 224 0> B T > 77 4] > 3 K i) >
B T1 > R > B ] > RE A > I T > AR . 255 B IR AR RO T 0/ I T B 22 BT, Ol P A R T P 75
LR BB BRI R T I RIARE , R RR B PEAIR. MIOCHT W7, 25 SRR R NG 15 /KR A A 4
R pH AU B IEAN G HiB W B3 UM E. (EB FRERT AT, VR B IR R 1 5 ml i P P 22 1 35 1R
G S R AR BR SR TR 4R a WL ANLR G B TR RAS TR B B2 3 TR AR OC. AN R I AN ] 2= 90 B BTk RIS [ BRISE DA 3R B4
S B M B RR I 25 S BT 11 < 2R

RGN : BPERERRNG ; W E IR R B B SRR R0 =Wk B

Comparative study on alkaline phosphatase activity of main tributaries of Three
Gorges Reservoir
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Abstract: To further understand the migration and transformation characteristics of phosphorus and its relationship with eutrophica-
tion in the Three Gorges Reservoir, the physical and chemical parameters, alkaline phosphatase activity of 12 typical tributaries of
the reservoir were analyzed from July 2014 to July 2015. The research found significant seasonal and regional variations of alkaline
phosphatase activity in the tributaries, and the heterogeneity was closely related to the degree of eutrophication. In temporal view,
alkaline phosphatase activity was gradually increased from spring to summit in summer. The activity of alkaline phosphatase then
dropped from autumn to bottom in winter. On the spatial side, the activity of alkaline phosphatase had high values in Xiaojiang Riv-
er, Xiangxi River and Zhuxi River, which were at high level of eutrophication. The activity of alkaline phosphatase had low values
in Daning River and Shennong River, which were at low level of eutrophication. The correlation analysis results showed that there
was a significant positive correlation between alkaline phosphatase activity and water temperature, dissolved oxygen, conductivity,
pH and turbidity; there was a significant negative correlation between alkaline phosphatase activity and transparency in each tribu-
tary. In terms of nutrient, alkaline phosphatase activity was significantly negatively correlated with soluble active phosphorus and
positive correlated with chemical oxygen demand, chlorophyll-a and trophic state index. The contributions of different organisms and
the influences of different environmental factors are the main causes of the spatial and temporal heterogeneity of alkaline phospha-

tase.
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Fig.1 The location of the 12 tributaries in Three Gorges Reservoir
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Fig.2 Seasonal changes of physico-chemical characteristics of the 12 tributaries in
Three Gorges Reservoir during July 2014 to July 2015
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Tab.1 The annual means of Chl.a,SRP and environmental variables of 12 tributaries in Three Gorges Reservoir

- K/ WE/ WSRO, B/ " TN/ TP/  CODy./ M4% a/ SRP/
o 5o (mg/L) (pS/em)  NTU cm p (mg/L) (mg/L) (mg/L) (pg/L) (mg/L)

MR 22.3£7.0 9.9+6.8 438.4£126.8 7.5£4.7 110+89 8.4+0.6 4.5+1.5 0.31+0.14 4.8+1.8 83.4+82.20.15+0.10
/T 21.3£5.8 8.9+3.1 313.4+59.5 28.3£48.5 132+97 8.3x0.4 1.6+0.3 0.21+0.37 3.0+£1.0 21.0£22.6 0.04+0.02
HE 20.8£5.4 9.1£2.3 320.1£18.8 9.2+£9.7 157108 8.3+0.5 1.7+0.3 0.11£0.03 1.9+0.6 18.0+30.2 0.06+0.03
BETIE 21.5£5.8 9.7+1.8 301.6+34.8 4.8+4.8 221+134 8.5+0.6 1.7+0.2 0.07+0.02 2.5+0.8 19.0+19.7 0.04+0.03
HFEM 22.0£5.6 11.1£3.5 299.4+26.3 8.2+6.2 132491 8.6+0.6 1.8+0.3 0.11£0.03 2.4+0.8 26.9+27.8 0.04+0.02
FAR] 21.8£6.0 9.7+£2.2 336.9£43.7 6.8+5.4 168+107 8.5+0.6 1.9+0.2 0.10£0.03 1.9+0.7 11.2+11.7 0.05+£0.03
KT 20.1£4.3 9.6+1.7 306.7£25.1 5.9+£5.2 190+87 8.4+0.4 1.6+0.2 0.09+0.12 1.8+0.7 8.4+10.3 0.04+0.04
AR 21.0£5.2 10.8+£3.4 301.7£19.7 6.4+6.7 223+134 8.620.6 1.6+0.2 0.08+0.03 1.8+0.6 18.8+25.3 0.04+0.03
FH i 20.6+4.6 10.3+3.3 295.8+26.7 6.2+£5.6 167105 8.5+£0.6 1.8+0.5 0.08+0.03 1.8+0.3 16.6+16.3 0.04+0.02
FK 21.4£5.3 10.9£4.1 297.8£31.3 8.0+£7.3 141x84 8.6+0.7 1.9£0.6 0.10£0.02 2.2+0.5 20.7+23.8 0.04+£0.03
FEEW 21.0£5.2 10.5+£3.1 304.8£49.4 5.5+£5.0 175+93 8.6+0.5 1.9£0.6 0.09+0.02 1.9+0.4 19.4£17.9 0.05+0.03
FFEM 19.624.1 9.0£2.2 300.0+51.7 13.3£22.5 167+83 8.4+0.4 1.8+0.8 0.16+0.05 2.0+0.9 12.3£17.2 0.09+0.03
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13.2 nmol/ (L-min) ; TFIR A MR A KT 2 =Wk 12 &350 TLHAEWE RS FoR s
TR AT 100 B 1 R R M A X AR, AR {H Tab.2 The annual means of TLI and trophic status
KT 11 nmol/ (L min) , &b 138 FRAR A ) R T 0] of the 12 tributaries in Three Gorges Reservoir

FRRACER , JLOA PR R W 05 VR AR (5090 109 e TLI4F ¥ EFRES
F110.8 nmol/ (L-min) . 7K VARG Wl 22 g% P 7 4% 5

&

AL A A 35 /N> T R T > 5 3R T > ?Z‘f“ 10361434 35 i ;;
> 7 P> ROK > B T RMRIT> BRI 82 ey ooeses g
FI>RT >R Ji5 J1 52.15+8.07 TR R
2.5 R MR 56.17:11.12 AR R
AT WK B 12 % F RSO APA, MFAg KA 51.62+8.92 RS
Fa LIALIE 5% 2 B Y Spearman 56 R BUE #?ii{ 48.71+8.01 i
B, 45 TR E BRI 4 57K R 7 Pl 93 ﬁfﬁ ol Wﬂfii:%
ol R s TN L S H gl Dl e
pURIERGER ST R I G S G
BHEOGHE R, WG 2 WPE AR IR, <l ola7 76 S
FFoR pH M EE AR R E N IEASC R R 5iF ESEAT 52.89+7.21 IZEEE R

WA IR R A A G (3R 3)

TEE SRR T, BV R FR TS P45 T TG PR 2 W I SO G OC R s 5 R R IR AR PR B 4 R a MR
A TLI PAEAE R IEAI OGO R WHERER a ¥R MG PERE LA 38 M SR OGO 285 5 B RO BE s
PRELIEBOA E I IEA R KR,

%3 SBOKIE 12 K RBLERIRBTE 25 & TR AR o 15
P88 A9 Spearman A5 R BUERE: (n=156)
Tab.3 Spearman rank correlation among APA ., TLI, chlorophyll-a and environmental variables
of the 12 tributaries in Three Gorges Reservoir(n=156)

MXZEH APA,  WT DO  Cond pH Turb SD SRP TP TN  CODy, Chla TLI

APA;  1.000

WT  0.722* 1.000

DO  0.323* 0.354* 1.000

Cond 0.272* 0.262* 0.312** 1.000

pH  0.537™ 0.665* 0.767* 0.180  1.000

Turb  0.576* 0.685** 0.04  0.088* 0.297* 1.000

SD  -0.633** -0.765 *~0.336 **~0.236 **~0.527 **~0.804 ™ 1.000

SRP -0.470* -0.576 *-0.482" 0.054 —-0.656**—0.344** 0.444* 1.000

TP -0.009 -0.054 -0.032 0.329"-0.110 0.189* -0.226** 0.428 ** 1.000

TN  0.067 -0.059 0.186* 0.353* 0.049 -0.034 -0.135  0.223* 0.478* 1.000

CODy, 0.472™ 0.537™ 0.308** 0.189* 0.433** 0.499 **~0.650 ™ -0.270** 0.278 ™ 0.183* 1.000

Chl.a  0.555* 0.622* 0.693™ 0.449* 0.774** 0.384**-0.665** -0.508** 0.128  0.207** 0.597 " 1.000
TLI 0.212° 0.197° 0.126  0.027 0.161° 0.114 -0.087 -0.143 -0.035 -0.040 0.036 0.115 1.000

*P<0.05, ** P<0.01.
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