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Biological Assessment of Water Quality and Production Estimation of Hypophthalmichthys molitrix and Aristichthys nobilis in Alice
Lake
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Abstract
ment in Alice Lake were investigated. The productivity of Hypophthalmichthys molitrix and Aristichthys nobilis was evaluated. Monthly average

(' Fishery Research Institute of Xinjiang Uygur Autonomous Region, Scientific Observ-
In May, July and September of 2018, the physical and chemical properties of water body, plankton biomass and fishery develop-

of TDS content in Alice Lake was more than 1 g/L. Total nitrogen, total phosphorus concentrations and chemical oxygen demand in a few of
months were not in accordance with the Class III water standard of surface water environmental quality standard. 109 species of phytoplankton
belonging to 6 phyla were detected. The average density and average biomass of phytoplankton were 2 578. 59x10* ind. /L and 16. 27 mg/L
respectively. 39 species of zooplankton belonging to 4 phyla were collected, and the average density and average biomass were 8. 20 ind. /L
and 0. 33 mg/L respectively. According to the water quality evaluation standard of phytoplankton, Alice Lake is an eutrophic type. According
to the estimation of plankton biomass, the fishery production potential of Alice Lake in 2018 was 824.9 t/a.
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Fig.1 Distribution of the sampling sites in Alice Lake
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PUEF T Eei R 1222

TR E PEARA T 25 e - M (FL42 64 pm) 7E
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S VI KRR o 5 38 L 0 L A [ 4R (TDS) Fr 45 H
IEAE L 1 g/, Tk 38 B 70 i 2 40 T UK IR 75
Lk GB 3838—2002 M2 /K Ao i, % LB (TP) ¥ B L B A
(TN) #e i = (NH, " =N) e JiE k2% 55 %03 (COD ) 3X 4 T
FEFRT T ,2018 4F 3L HL i i) NH, " —N S5 4% ;2018 4 TP ¥
JERR 9 A MIVISE,5 17 A 64 TN WREE 9 A /4,5,
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Table 1 Monthly mean value of water quality parameters and evaluation of water quality category in Alice Lake

YRR A
FHKE kTR
Ay Average Water ) n TP TN NH,*-N COD TDS Chla
Month water temperature (0);(3 ?::1]1 p mg/L mg/L mg/L mg/L mg/L ng/L
depth//m C me/IL
4.87+0.35 18.4+0.2  9.10+£0.87 8.60+0.23 0.02+0.01(I) 1.20+0.34(IV) 0.302+0.083(Il) 34.80+2.37(V) 1939.7+85.1 3.50+0.54
7 4.08£0.28 27.2+0.3  8.00£0.69 8.50+0.19 0.03+0.01(II) 1.11+0.36(IV) 0.409+0.079(Il) 38.70+1.21(V) 1 076.8+103.5 11.90+1.23
3.53+0.23 16.5+0.1  9.70+1.03 8.80+0.27 0.08+0.01(IV) 0.61+0.17(I) 0.250+0.053(1) 39.90+1.74(V) 1 167.1£109.8 7.20+0.87
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2.2.1 JRIFREHIRNZEAL, 2018 4 5B v i) i A e iR
FPSL S A A DL 2 2, JL W 2] 6 77 109 Fhaig s b
BENT 31 A 5 BRI 28. 449 , ALHFR R/ NBEE ( Oscil-
latoria tenuis ) . /N B 6, BK 3 ( Chroococcus minor ) | /N i ¥
( Phorimidium tenus ) ; % ¥ [] 53 Fh, &5 B3 2K F 5w
48. 62% , L Fp ok DU B MHEE ( Scenedesmus quadricauda) 4% FK
8 ( Chlorococcum sp. ) ; Bk ¥ |1 16 Fh, 5 B 3 25 B 5 )
14. 68% , L3R hy 22 8 ( Nitzschia sp. ) ; HHET] 4 Fi, 4 L
3.67%  REE T 3, (5 L 2.75% A BET ] 2 B, (5 LK 1.83%,
SR R BT BT S s M R AR L5 .7 9 H
F A 83,68 .44 Fi,

2.2.2 PREREYIES . K 2 ATLUE HY 2018 AR5 L wisl v

DAYy B AP 24 A i3 2 578.59% 10 ind. . /L Al
16.27 mg/L, 5 H-34% BE RS2 L W4 510 1 880. 31
10* ind. /L F1 14. 63 mg/L;7 H -2 % B FF-24) 4= #4435
A 4 952.95x10* ind. /L F1 23.75 mg/L;9 f F-44 %5 B FF-44
AW 902. 50%10* ind. /L il 10. 44 mg/L, TRIFHY)
WA 7 H s, S HIRZ 9 A ik,

2.2.3 ZREMIREGN S A B %, Shannon—Wiener ZFE4E
TR S AR BTSSR WK 3, MR 3 TR, 5—9 HZ
FEHEFREC(H') 2 0. 43~0. 53, 5] FE45 8 (J) 1y 0. 16~0. 24,
¥k 7 7 B EE,9 IR ARE
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F, Horp A dt (Rotifera) 19 B, 5 16 79. 2%, 8 WAP R dn 3858 4.2% % DL R g 3RO 20 5¢ Bt ( Difflugia globulosa ) 5 K f1 2
1 (Asplanchna sp. ) Hi 7 fh3e % B (A. priodonta) i 5o it (Cladocera) 2 #f1, 5 H 8.3%, & UL Fh & 4 B 7% ( Bosmina
( Brachionus sp. ) i~ B4 4 ( B. budapestiensis) G HEZ K sp. ) ;H&EZE(Capepoda) 2 Fl, (5t 8. 3%, WAP ke JE 4k
% v ( Polyarthra trigla) ; J5t 4= 3l 9 ( Cladocera ) 1 F, /5 kb (copepodid larva) ,,
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Table 2 Species composition and distribution of phytoplankton in Alice Lake

i 114 P 1 ) )
No. Phylum name Species name

1 #£#E] Cyanophyta JNEiEE Oscillatoria tenuis +++ +++ +++
2 3P Raphidiopsis curvata +

3 G TRRTESE Spirulina platensis ++

4 ZAMO NI Anabaena variabilis T+

5 P fa IR A. osicellariordes +

6 WINGEi#E Oscillatoriaamphibian ¥

7 ARS8 Merismipedia sp. +

8 SIS M. punctate ¥

9 L& 335 M. elegans +

10 VR EEREE Chroococcus limneticus +

11 E Eig Oscillatoria princeps +

12 EMNEIEE 0. formosa + 4
13 TEEEEE O. sancta + + +
14 IREREBRHT8E Aphanothece pulchra + +

15 Hi SR &8 Microcystis aeruginisa + +

16 ST RE M. robusta + + ¥
17 IKAETHEESE M. flosaquae "

18 B FdE M. marginata +

19 INE@BEREE Chroococeus minor ++++ ++++ e+
20 UMK C. minutus + + 4
21 KA EE M Synechocystis aquetilils + +

22 KFTFEE Gloeothece sp. + +
23 FRTEAREHTEE G. fuscolutea + +

24 ZEIEANFTE G. linearis + + +
25 JINEE 3 Phorimidium tenus . S+ St
26 SILNE B P. foveolarum + +

27 IR Synechococcus sp. + 4
28 IK A FE 3L S. aquetilils +

29 SN IRTERE Spirulina princeps + it
30 FHZHER: S. major +

31 WA 223 Lyngbya limnetica +

32 £k 1] Chlorophyta PUERFE Westella sp. +

33 HIEXUE#E Eunotia lunaris

34 TFEREE Planktosphaeria gelotinosa

35 KR B BE R A7 Fh Pediastrum boryanum var. longicorne +

36 BT R P integrum +

37 WU 5L 3 P. biradiatum i

38 VU #% B P. tetras +

39 S A B #E P. boryanum "

40 PR GREEEE Oocystis solitaria Tt i "
41 WIAE RS O. lacustis +

42 JNEREE Chlorella sp. T+ + St
43 3@/ NEREE C. vulgaris + . +
44 +5# Crucigenia apiculata +

45 0 2 +F3 C. tetrapedia + + 4
46 R MEE Scenedesmus bijugatus + +

47 BHEMRE S. obliquus + + 4
48 U S. quadricauda 4+ A+ FH+
49 5 A S. arcuatus + +

50 HRIC LT Y Ankistrodesmus falcatus + ¥ +
51 HRIL L 4577 A5 A. falcatus var. mirabilis + +

52 P LT 4EsE A. angustus Tt — t
53 Hh 44 Ankistrodesmus acicularis( A. Br. ) Korsch +

54 L4k A. acicularis + ¥

SAIES



122 BHOR A A 2020 £
gFER2

Jre 14 4 X ) \
No. Phylum name Species name
55 P #ERE Gloeocystis ampla + T
56 A Closterium sp. . + .
37 VBT C. venus N :
58 5 JE3 Schroederia sp. +
59 WZFIE 5 #E S. nitzschioides + 4 4
60 S EE S. robusta + + 4
61 K DU4ERE Palmella miniata + +
62 LRFREE Chlorococcum sp. +++ ++ e+
63 IKRLEBRYE C. infusionum " +
64 BRI EE Tetraedron caudatum T+ + i
65 TN T, minimum ¥ St "
66 BERK DU FA 3 T. tumidulum ++ + i
67 VU THURE Chodatella quadriseta + +
68 BEIE 3 Kirchneriella lunaris +
69 HEALETE E K. obesa +
70 1 7Rl Carteria crucifera +
71 W ZEE 38 Pyramidomonas delicatula +
72 WA= /NGB Chaeacium limneticum + 4
73 LT HNZEFEEE Pyrobotrys gracilis +
74 #4798 Oedogonium sp. + +
75 H AW Selenastrum sp. + + "
76 i Cosmarium sp. + St "
77 FLE JE#E Nephrocytium obesum + +
78 B2z Ulothrix oscillarina +
9 JE223%: Uronema confervicolum
30 AR Mougeotia sp. +
81 WA= 35E Microspora stagnorum
82 JNSUKIEE Geminella minor
83 WL Zygnwma sp.
84 IKE Spirogyra sp.
85 FE#E] Bacillariophyta — £FFT3 Synedra sp. + .
86 RABEHFTF 3 S. ulna .
87 JHFHTE S. acus .\ N .
83 FHE#E Navicula sp. 4 - "
89 RERFHE B N. amphibola + +
90 ZEIE 8 Nitzschia sp. . — it
91 i ZEFT 8/ N AE R Synedra vaucheriae + +
92 HE /N Cyclotella stelligera + +
93 XUE M Amphora sp. + "
94 SEWN AT Asterionella firmosa +
95 Hr H LSS Nitzschia closterium + i+ +
9 KL Cymatopleura sp. + +
97 T8 Gyrosigma sp. + +
98 RATELHE: G. acuminatum +
99 MATLBE G. kutzingii " o
100 A5 3 Gomphonema sp. + +
101 4:7%:1] Chrysophyta i #EREEE Dinobryor divergens e+ + 4
102 [ 523 Dinobryon cylindricum +
103 HI$ET Pyrrophyta Wi 2 H i Peridinium umbonatum +
104 Y/RZ W Perinidium elpatiewskyi ( Qstenf) Lemm ++
105 M/NEZ W EE Peridinium pusillum o+
106 ZHIWE Peridinium sp. T+ + +
107 #R#17] Cryptophyta I BAEE Euglena oxyuris + "
108 1%L Lepocinelis sp. +
109 [ s Bacillario phyta 4
S Total 83 68 44

TE "+t FORTRE 44" IR L 4 R i+ R D

Note; “++++" indicated very abundant; “+++" indicated relatively abundant;“++" indicated commonly;“+"indicated a little

2.3.2 Rl sh W E B 2018 4E R B W o % R
8.20 ind. /L, M Ny 0.33 meg/L, Hr,5 Fliesh®
SEAAEERE R 9. 52 ind. /L, SRR 0.73 mg/L;7 FEH
B2RE %y 8.39 ind. /L, SEX AR 0. 26 me/L;9 H iiEsh
RN 6.7 ind. /L, PR 0. 01 mg/L, #d |, D/
RV S S A s RS sk 3=, KA TR 5010 45 U 0 A 3

TR, 2ROl (A E R Al P AR BB 0 s )
R W S AR S H R, 9 HIRAK (181 3) .

2.3.3  ZHEVEIRECMEY SRR B L SRR Sh W
Shannon—Wiener ZAE AR EUAN I &) BEFRHO TR A5 R LS S,
HIZE S A1, 5—9 A AR B (H') O 0. 31~ 0. 46,34 2] %
FEEL(J) 7 0.26~0.35, ZAEVEIREC(H')S HEem,7 Ak
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Fig. 2 The average density and average boiomass of phytoplank-
ton in Alice Lake in 2018
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Table 3 The diversity index and evenness index of phytoplankton in
Alice Lake in 2018

A1/ Month H J

5 0.45 0.17
7 0.53 0.24
9 0.43 0.16
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Table 4 The species composition of zooplankton in Alice Lake in 2018

(S 5H 7TH 9H
Species May July September
JEAE B4 Protozoa 1 0 4

# H Rotifera 19 15 10
K2 Cladocera 2 0 0

£ £ 2% Capepoda 2 3 3
£t Total 24 18 17

F34%E % Average density
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Fig.3 The average density and average boiomass of zooplankton
in Alice Lake in 2018

2.4 TEEHMMAEES 2018 4 BRI MEY AY
R 16.27 mg/L, B K IE R 4.4 m, PRI HE Y S R
715. 9 kg/hm® ;2018 4E IR I Wi K 0. 33 me/L, IR 750
Y= f ol 14.5 kg/hm® o BERVEYIA: P2 BEA 5 P/B 25
Feig/ N U, FRIE Ty Mo XK AR PRI ) P/B 3%
A 40 T TRIESIY P/B Z AR 30 THER . PRURE Y AN TE
TSI B BRI SR 4350 R 20% 1 50% , FERE 22 5043514 40

Ry 143,18 ke/hm®, P 3 By Wy i 70 0 AN S 45 R Ok
21.8 kg/hm’ , L HTEHIK I HI LN 5 000 hm?, 154 i 2018
AL TE L A P T O 824.9 Va,
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Table 5 The diversity index and evenness index of zooplankton in Al-

ice Lake in 2018

H 4> Month H' J
5 0.46 0.35
7 0.36 0.28
9 0.31 0.26
3 g
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AR AT, XA R IH oM S RIE3 H3 B9 R,
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rh g S B R RO 3, 24 5 S5 R 85%
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SCHLEI 7 T O 8249 v, WO HL v 0 A LA 45 B
495 ~660 V/a, Jo SEATHT B TN AR5 M8 SR I 2l 39 DX K B
0 G PR B B M I 25 SRAH I IR B ARl 7

A TS S K T R A ) B A SR v 2 IR O
A, S v i) SR A A0 S N AR RV £ S B D =, Ry
B, 4 A R IR A A T B S WO R i s
fd S A 2 BR AN LA DA ) DX B FEDO R 5 K H fafal AE
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