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Vertical distribution of phytoplankton and physico-chemical characteristics in the lacustrine
zone of Xin’anjiang Reservoir(Lake Qiandao) in subtropic China during summer stratifi-
cation
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Abstract. The investigation on vertical distribution of phytoplankton and physical-chemical characteristics was conducted in the la-
custrine zone during summer stratification in Xin’anjiang Reservoir( Lake Qiandao). The Water-PAM Chlorophyll Fluorometer was
used to obtain vertical profiles of phytoplankton photosynthesis. The results showed that depth of thermocline appeared between 10
—20 m. Besides, the vertical profiles of pH, dissolved oxygen and turbidity were in agreement with chlorophyll-a. In summer, the
phytoplankton was dominated by Bacillariophyta, C. meneghiniana was dominant in surface layer, while F. crotonensis was abso-
lutely dominant below the surface layer. High-density of phytoplankton was found around 5—10 m below the water surface. Howev-
er, a sharp decline was observed for phytoplankton density below thermocline layer. Therefore, the thermal stratification might af-
fect the vertical distribution of phytoplankton population. Phytoplankton maximum photosynthetic efficiency had a negative relation-
ship with water depth and the actual maximum value of photosynthetic efficiency was determined at 10 m depth.

Keywords ; Xin’anjiang Reservoir( Lake Qiandao) ; phytoplankon; vertical distribution; Water-PAM; lacustrine zone

LTI (LA T By ) A0 T V1A DU 315 22 0 R S A T2 42 BLBE I (29°22" ~29°50'N, 118°34” ~
119°15'E) , 2 1959 4F37 22 11K it st R IV IR EE AR JG BT 10 R R L A8 BRR K K . T L 42 3t Jok T
BUN 10442 km® , Fh 60% {37 F- % B8 55 9 ,40% A7 FHITA B A . 120K R — A RIE A oK 1 &

« BN RHE S H (20100834M42) B T FR AR R 101 H (201006 ) (#7714 A SRRl 410 H (Y5110314) F1lE K
JRAARYS Y ] 5 IR FRRHS T AL I H (2009ZX07528-003-04-02) BEA % B, 2011 —05 —06 Wk ;2011 —09 —16 Uk
Bk, ZEE, B 1975 44 S TR ; E-mail ; caepb@ 126. com.



Z BN ALK (T B #ia R A F g B IR e BAC B AL A AR 461

IRBEIRAE I Al A2 5 28 22 DI RE T — PR 5 LK 2, G DR 7K 5 A o AR Ml DX R = o ) 28 B
SRS HATI L SRR AR, BB DX R b T U S 2 28 U B AN BT R AN U B AN BRI, K R
075 G 7 A AR B I, KPS FRR O A A T AR, TR B T W A S IR AR I R G, [N A SRR
(19 7K AR REAE B PR AR PR — A2 B 32 e

gtk B LR [ K 5 DR 82 2 4 [ 58, An e £ 7 3 1 25 AR 8, A K A RE DR 2 9 ] B 7
JiE X B AT K A A 25 R G A L B 3R I K PR BEREEE AR 34 i 1 = i B . AR 228 K Bk
LK K U, KBRS RE 1 4 L BTG 1 (K o BN SR R R 3 iR A TR A3 2 K P T W )
FUIARLER A G B, X KR I3 2 K B SR B AR AR e AR LIS 3 AR rP A 40 A 0 B P 1) KA
[F) A 2SR X 22 ) B 7 e SR U A AR 7 T A U A BT 5T, 0 L B = e 45 10 P et 7
Hh—SE T A B BRI E . DR, BF R R B A S S K P2 T i) B 15 A AL R AT, 3 483 78 R gy
JEIRPEAR A A 3 R G b ) A AR i B R 2 B S AR SC LA 22 VLK PR A DA I TR 42, 0 H B R 3l
T ) AL bR I WAL O B3 M A M N, T B 2 2 0 A ) T 1) A AR A W P, DA k2
FPOB LTI R AR A 252 A AN K 2 2 AR U A AR ) I s DRy 3 ] /A P A 285 2 5 AR 52 i 1) i il
GO

1 ARSI

BRI PE ML TP, S ARORAS R HUZ BT 2 7T A K 150 km, /K 55 5 4b 29 50 km , 2%
B E 1406 ke ; 7K 7K ] T FRE K (7 3 5 1E 3 25 KK A2 108 m B2l 580 k', 1E % KK (L 45 178. 4 x
10°m’ P 27KV 31 m . 2 VLR T 30 4 U 2 L 7 e i it 2 DX, A A L , T S, 4R 7 1 <l
16.90°C. Fr 2z YLK R INHIT A X 3 K Jm S i, 77 3 2 BRI AR IR 2 & F T2
4.

2 HARFAE

2.1 KEEMRESLE

2010 4F 7 J  ZEH G TT/K PR WA X K TR (29°30°36N, 119°12'37"E ) WL 5 5K i Hondex { #5457
TR P I A2 KR 5 FH S ER I3 0 B 5 K PR i T 5 I TR L A SR P YSI-52 TR 5 ff 48 00 2 1B 47
3 THKIE 0.5.5.10,20 .30 40,50 .60 80 m &b, F 3 x5 L A£IR R K 2840 HISRAEACKE s AL H 4347 4 h Py
TE SR %8 52 B, ST 7 A R CORRUZE K W 43 7325 ) CHEDURR) ™ 5 SR 4356 6 B v 2 KR I 4 3R a Uik
Ji£ 3 Fl Water-PAM BUIZ500 5 17 A6 S ME 280
2.2 EEFEEZHERE

X B K A B R SR R IS (DO) ik 42 3 a(Chla) ( CDOM S 4 45 2% 4 4
(PAR) i S 348 S50 R AN 22 RBR 28 7 19 XRX-620 b 252 ¥k i 5 1T {300
2.3 FHEMERNRESHN

SEVERE A SRAR 257 PR A, ZEKTET R 0.5 m JRAME® oo " PRI SR B RS ph 4 Rl S 30 % B T
) AR 10 x40 fi LK, HEF TR R S 5 58 B R A R I 2.5 L KRR , B T 45 B EC 500 5 , 4 ] 5 5
FULTEUAT 2 30 ml, BB 8 IR IR R R RS S P E Rk )
3 ZHR5WiE
3.1 KiEMIEL SR ERTL

2010 475 2 Wl 3 W1IE X A28 B B /K IR A AL =45 bR 2 IR BRZ (T 1) 7 10 ~ 20 m A JE 1 I BR

JZ, RIZAEZKIRAAZE 20°C (18] 1a) . F R RE A 6. 6 m bl BLIE(E IR 5] 12. 54 mg/L, 7E 11 m 4b i
BUIRAE, A0 6. 02 mg/L,8 m LA_b DI i S S A TE g L RLIR A 1T BB -5 0065 A R0 S A AL ok LA



462 J. Lake Sci. (#a#4+3),2012,24(3)

K8 m L IARER a RS BEEGR, H PAR SREEUESR SEAAERIR T IRIAE AT 11 m 4 PAR 5 SEA)
L WERER a VREARIREL R VR TG A, T2 E 6 ~ 11 m JE G A Sk L Rt T B f R 3. )
1A DX Z e PR A2 TR SR 2 T2 HH IR 6 m A DX, I 3R a WRIEEIAF 7. 66 g/ L, i TR
JZ 1.0 ng/LKF. AR SE BRI IF WA I ) G A 0 o — R SRR A 0 At R (E il 2 K AR T
LA S BRI BRI G — et B R Z LT IK)Z SIS R AR S RS B 1
JEAE IR WAL 7 ) e R AB H BUAE 0. 2 m.

BE/C DO/(mg/L) pH
0 10 20 30 40 0 5 10 15 0 2 4 6 8 10
10 10 10
20 20 F 20
s 30F £ 30 s 30+
‘Q 40 + Q 40 | ‘}Q 40
50 F S50k = S0
k& 60 K 60 | 5 60 |
70+ a 70+ b 70+ ¢
80 80| 80 |
90 - 90 - 90 -
PAR/(umol/(s'm’)) #hEE/FTU Chl.a/(ug/L)
0 50 100 150 0 1 2 3 4 5 6 0 2 4 6 8 10
10 E/// 10}
20 20}
£ 301 £301
N 40 F N L
= o M40
[ F %50 -
60 60 -
70 F 70
80 F d 80 F e
9oL 9ol

& 1 2010 4% 7 J B2 71K 2RI KO &3 FE K i (a) A AREL(D) .pH(c) |
PAR(d) B (e) FIH-2EE a(f) 404
Fig. 1 Verical profile of water temperature(a), DO(b), pH(c¢), PAR(d), Turbidity(e) and Chl. a(f)

of lacustrine zone of Xin’anjiang Reservoir in July of 2010

T KR pH (ARG R4 K a B0 F—30 (B o) , RZKE pH HH A, 7£5.5~6.5m
X3, pH (B85 9.0,10 m LU F K EA FRETE 7.0, /KM pH (E2A5 b EE RSO AERA X, T
BAIECAEHTRE T KR CO, , BER T CO,/CO5™ /HCO; KA , (i 7K P S aidd:.

PAR i1 F32 /KA o IS HLE TR P70 M 0 WA SRS PRI i A o 2, THLE 00 B i 5 YA 3 0 o 3 3%
WA , PAR 5 )3 76 26 J2 A7 DR MR 10 3 AR, JF7E 6 m K263 22 pumol/ (s - m?) , F| 14 m KIZFE N
1 pwmol/ (s » m*) £ 25 m /K ZIEAIEIT O 1d). PAR W17 I B4 5 0 £ I WA 4 0 & V8 FH 3 R Rk A
WIS T T 50 A ABAE KA R T — 2 B RIBG 6 & R AR, W0 G4 77 7 00 V7 WA 4 vk B
KAE— B R Z

SR X PR T EEAE AR 6 m B X3, B UG A MR AR I X, TR B 5. 4 FTU. 3 [ /K A ot B
PR RIS R a 2R3 — B0 (B Le) , UL IR AT ) 2% 5 1T BE 2 5 M T 22 VTOK 3 W S 1 R 22 3, i
IrAESZ K B2 EFE bR RZ ), B ZR301 X35 B AR ME S M 6 m 7 AT ) 5 48 IX., B0 1 2 s R AR WL 5% 4 i
AR 5.4 m.

BAKHE ATV B 0.720 £0. 045 mg/L, PS5 2K 0. 65 ~ 0. 77 mg/L; S5 A FAK+ 90560 % i
AL BR (0. 01 mg/L) 5 W PERE AR RS- 24 R 3.99 +2. 02 mg/L, P Z75 I 1. 30 ~6.78 mg/L. B T %
ARG R THFE, RZE 10 m K25 FEHRE IR AGT 20 m DU MKAR. BEE K REE N2, B S5
We B R AEARE, T EK SRR = T L)JZEK (R =0.979,P <0.001) , #E[RIFE 4N IL (R =0. 867 ,P =0.002).
AEREMM R E a MIFFEY S E WSS DA AAS T LWE BFEMHEH (R= -0.588, P =0.096;



FEME IR (T B ) 0 K B oo B A0 8 s ey BEAC RS AL A 4 AR 463

R=-0.575,P=0.105) , 5] {i PERE S B 26 kG (R = PP A AR /(< 10'cells/L)

~0.759,P =0.018;R = —0.695,P =0.038) , 4B 3 ] & 0 300 600 900 1200

MR TR K Tk R kil PSS

TR T s MM

3.2 EFEYUEENERTL IMMDOaOOuOOdw
AU AT I A, 3722 V1K R WA IX AR PR A 4 -1 2 MM T

BRRESR 421.26 x 10° +278.95 cells/L, %5 Bl B 7E 116. 23 x

10" ~1039.25 x 10* cells/L Z 8] EFB/KRBEW, Rk ¥

WFEAE R 2 % B s, % B XU A KR 5 ~ 10 m

40 MMM FEEREY) S

i (LS L B2 RN OB R I R i O D] TR

T80 m R EAIEEE 10 m 4bEg 1/10( [ 2). 60 N

3.3 IEWEMBREMNERTL 80 N\ 1 1 . .
K ER ZEDVRETRT T T 4a X L3 (1 3) , kA 0 2 4 6 8 10

BT 3 15 35 5459 0 10 76. 9% 1k 00 T8 1143 Cnla/ ket

R IZ LI JE /NI i ( Cyclotella meneghiniana) 2 3, i [&] 2 2010 4R 5 Fs357 22 V7K i K 40U 95 T

85.6% , HoE & =¥ LI B & M i 41 35 ( Fragilaria crotonen- T U AE ) 2 [] 53 A

sis) AL EFN (] 4) 5 R 8 S 5 0 e A o A i) B Fig. 2 Vertical distribution of phytoplankton of

FHEM NSRS IEMER, B A KR 30 ~  Xinanjiang Reservoir in the summer of 2010

40°C™"  IEHFT LR Ve KRl , BRSO B

10rem m m = 100
38 B R E Y 28 B Hith
= 5 S @R =70 I &h+Fsel
g0 mFE L
& 50 @ il 50 B R
E = E 50 2 WP
20 d B P Dad 20 = /IR,
|8 b 1 L LA :‘1 .“1 0, 3 td O sk 18 I I I I I I 1 1
05 5 10 20 30 40 50 60 80 05 5 10 20 30 40 50 60 80
BEEE/m B EE/m
Pl 3 2010 4F 5 25542 V1K PRI DX W T Pl 4 Tk LA 14 2 ) A
TR AR AR 7R 45 1 Y 2 ] A2 4k Fig. 4 Vertical distribution of the dominant
Fig. 3 Composition of phytoplankton density of lacustrine species of Bacillariophyta

zone of Xin’anjiang Reservoir in the summer of 2010
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