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Responses of diel vertical migration behavior of Peridiniopsis to the distribution of carbon
and phosphorus in Xiangxi River Bay, Three Geoges Reservoir
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Abstract: In this study, the diel vertical migration of Peridiniopsis was monitored in the Gaolan branch of Xiangxi River Bay,
Three Gorges Reservoir, from February 26 to 27, 2015. The chlorophyll-a, cell density, carbonic anhydrase (CA) activity and al-
kaline phosphatase ( AP) activity in the water were studied by stratified sampling at surface,3,6,9,12 and 15 m on 6 time points
(8:00,12.:00,16:00,20;00,0:00 and 4;00) , the vertical distribution of total phosphorus (TP ), dissolved total phosphorus
(DTP), soluble reactive phosphorus ( SRP) and dissolved organic phosphorus ( DOP) in water was also measured. Results
showed that Peridiniopsis was an absolute dominant species, and it had significant regular patterns of diel vertical migration. The
highest cell density could be up to 5.2x10° cells/L at surface water at 12:00, while the lowest can be achieved 0.4x10° cells/L at
0:00. TP and DTP had no vertical distribution, but SRP and DOP had significant vertical distribution, with SRP decreasing and
DOP increasing along water depth. CA showed that its content of daytime was higher than that of night time, and decreasing with
the depth of water without vertical distribution at night. AP in the water showed extremely significant vertical distribution, its con-
tent gradually increased with water depth. Correlation analysis revealed that the cell density was significantly negatively correlated
with water depth and DOP. Water depth had extremely significant negative and positive correlation respectively to CA and AP,

whereas cell density had extremely significant positive and negative correlation respectively to CA and AP. Therefore, the vertical
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migration behaviour of Peridiniopsis may be an adaptation to the daytime migration to the surface to obtain inorganic carbon sources,
and migrate to the underwater get phosphorus source at night.

Keywords : Peridiniopsis ; Three Gorges Reservoir;alkaline phosphatase ; carbonic anhydrase ;reservoir backwater area
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BTN HeBE Ay 1.25 mg/L, il (TP) W 0.27 mg/L, B B 5 18, AL o B 3 3 SRR A 030, 0o ( 4
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CA HPERTZE/K R I8UH CO, BRI, i %2 CCM ML, T 7240 i J5E 1 g BB 053 i 3 3, 7 ke R ) PR 55 v g A PR 18
ARAFIRIR . D22 TS0 T 0 R R PR o, TR L A T B LAY AP it 8, kPR A T A ik 2% CCML AL A e 5 , A
ST FITE AT AT S 257 BRI, AR P00 e F R 400 A () BUIR A 12 0022 HH 3 g i IS AL .

1 #R57EE

1.1 RERHIR

2015 4FF5F% , 0K P 7 0T A v Vo T S R AR U 22 K 4. ARBFGE T 2015 48 2 [ 26— 27 H X
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Fig.1 Location of sampling site in the Gaolan branch of the Xiangxi River Bay
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J AR b AT 2R T UE 96 h, M [V , KK BRI 4R 3] 40 ml A7 {8 A Olympus BX43 S22 i S i i
ARG E RIS R L I 126 S T R IR R T BOHE | AR A0 I3 (cells/L) .
1.3.2 s A< 45 A sy M & TP DTP FI SRP ¥ J3 5 FH AR 8 # 43 66 B v A7 40 DOP ¥ oy DTP &5
SRP [ {H.
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e
CA JEME(E.U.) =10 [ (T,/T)-1] (pg Chla) (1)
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11 MgClL, , LA Tris-HCI buffer 0.2 mmol/L %% Z= ZRF 3 ml; 78 37°CHHIE /KIS 2 h JFHIA 300 pl e 4
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{H. A4 pNPP i i 2 #6 50 HE . S P SOA RN R Chila 78 37°C BERL AW R SEDK B (pNP ) 1)
TR IR B, L3 pmol pNP/ (g Chla-h).
1.4 HIENSIT S A E

PG RAESY 3 40, SIS 3 YR, SCISER H Origin 8.5 A BT T2 I I 22, % 45 4L BHE #E 1T 5 22
Sy HTRIZE ) 22 5 W 3 PEAG 36 ( One-way ANOVA) . Y SPSS 13.0 14, 4T Pearson AH I BUNAS S , 43740l %
K B 5 51 CA AP DL BOK RS IR T 1 AH e .
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9 5.2x10° cells/ L, 352 7 WAL M) 2k 40t 25 8 P{E 0 5.6%10° cells/L, Horr il 22 F 8 (4 83.9% LA I, 244 %}
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Fig.2 Vertical distribution of Peridiniopsis cell density along water depth
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KA KA AL KAR TP M 7E 0.16~0.18 mg/L 2 [B], 76 AN [F R 184347 -0 S 2 1 R 5 /K44 DTP ¥
BETE 0.15~0.16 mg/L Z [i], oA At 57K BT i 35 M0 e s SRP Ik BEAERZ A1 3 m bl 0.14 mg/L, ZJ5 A
B TR/ HA, 2 15 m I35 0.11 mg/L(P<0.05) ;1 DOP ¥k KE & K IRA S i, )24 0.009
mg/L, % 15 m 435 F] 0.025 mg/L( P<0.05) (F 4).
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FIRAY 8:00,12:00 #1 16:00, 7Kt CA 1 1 25 TR M (P<0.05) , Jorh i B 3 12:00 B 3 m
T4k, 7 152 E.U./mg Chl.a;8:00 Fl1 16:00 i CA JEM:7E/K Hr 23 3 A TE H 40 (P<0.05) |, i 3 3 2 18
75 M9 20:00,0:00 1 400, K ORI EE CA 1 1 5 /K TR TG .35 40 6, 20: 00 B, 3 m &b CA JE PSR
15,15 101 E.U./mg Chl.a, AT BORITR Y CA 1EHIMRT 72 E.U./mg Chl.a; HEATEL 9 m 5 12 m /KR
CA iEMmE = TE R (B S).
2.5 AP BERGEHHEREREN

FEBCRERY 6 B ] B AP 5 BB /K TR 431 5 O 10 3 3 i A (P<0.01) (HIR A B RS 15 m
JKUERT , AP FEHEZE 0:00 L, AT ik 37 pmol pNP/ (g Chl.a-h) , 322 AP JEMEEAE, 76 1600 B /N, Ky
11 wmol pNP/ (g Chl.a-h) (K 5).
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Fig.5 Vertical distribution of carbonic anhydrase activity and alkaline phosphatase activity along water depth
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U2 W BT KR 0 0 55 B 20 A S5 WA TR R A AR SG R AT 4 (3R 1) B, KAl S b g A A A
FASEPE s KT A0 M 3 S Al b 2 DAL OG (7= —0.494, P<0.01) 5 &5 SRP e J& 5% 1 35 G ¢ (r=-0.939, P<
0.05) , 5 DOP 5 i 25 IEASC (r=0.972,P<0.05) s 012 FH e 41 2 [ 55 SRP e 52 4t 2 IE AT (r =
0.476,P<0.01) , 5 DOP ¥ i 5 5B B 7156 (r=—0.474, P<0.01) ; SRP ¥ JiE 55 DOP ¥k Ji 2 [f] 5t 1 3 1
5 (r=-0.915,P<0.05) ; CA {ifi Pk 5K G 35 T G (r=-0.766, P<0.05) , -5 41 i 85 J&2 5% Jak 35 1E G
(r=0.738,P<0.01) , 15 SRP ¥ 5L i IEHISE (r=0.734,P<0.05) , 15 AP {15 B E M6 (r=-0.772, P<
0.05) s AP 5 P 5K A 2 35 IEAH 5C (= 10.959, P<0.01) , 5 4l Jif 2 J8 52 1 38 SN G (1= -0.492, P<
0.01) , 5 SRP 1 DOP ¢ J& 43 5 52 W% HG 88 3 47156 (r=—-0.921, P<0.01) FIEAH % (r=0.954,P<0.01).

e 1 UL F R K TR 10 20 ML 8 B2 A -5 Tl 258 DR 3R A A S P

Tab.1 Correlation analysis between the vertical distribution of Peridiniopsis cell density and related factors

IR 211 25 K TP DTP SRP DOP CA AP
KR 1.000
YT -0.494 ™ 1.000
K 0.024 -0.052 1.000
TP 0.065 -0.110 0.367 1.000
DTP -0.094 0.075 0.296 0.310 1.000
SRP -0.939* 0.476*  -0.195 0.066 0.217 1.000
DOP 0.972*  -0.474*  0.146 0.092 -0.110 -0.915* 1.000
CA -0.766 * 0.738*  —0.064 0.062 0.018 0.734*  -0.760" 1.000
AP 0.959*  -0.492*  0.155 0.095 -0.051 -0.921" 0954 -0.772* 1.000

# FRHA BEMRRLR,P<0.05; = FRAAWBEMRKR,P<0.0L.
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)2 5K 15 m K LFARIR , e il AE K T 9 m Ab, JR2E R K& 0.3°C /KRG 2 BGARSS , vl LI R K i
X022 B R RV PRI A ) 2 P S T e (0 00 22 FRY K AR B A 2
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AT R, 402 HEIY COM BLIRIA R T 0638 , & (23R8 CO, il HCO Wk BE A B>, B8l 2
BEAN MU B CA ATREAUN o B, HIIRE N IESN A PRI i) COL MR, 3T COM HLI ARk, Hd 1A
PRI AL AR T 0 02 B TR I S A S I CA R FLANILE P 9 B 8L CA &2 CCM AL 1
ALY, BRI AR COL 854k HCOS LIk CO, AME ™ R AR BT 55 r B A 2 /K T 0 LA 322 ik <
& CO, AFRT LG R CA FEE. AWFFEEs RN, L2 B A KB W A% 2K R)Z , 2 12:00 B H A0 i 5% A2
BB, H A IS i e PR A AR K b CA SR RZ W N s SOt R8 2K R, R 0:00—4:00, )i
AR T I AT EHT 5], H CASEPEAAFAETE LA, 1] BEJE X O F R 2 WY s AR BOE AN €O,
52 COM ALY, 2T RS 2 RJZA R IBUL n] BEZ (B IR, 1) R JZ T4 10 7 Hh 2 i 31 LA €O, (aq)
CO, BEZKTRAGIE/INEK H Y HOZ s I, $U22 FH BN CA 35 PRI T i 5 BRI TE O I, CA 35 P A
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TR ¥ A 22 M AR A 22 R K A DU W R LR VTR R T B A B I R AR F K AR
S M MU ) AL 2T 25 B HCAE K PR A A7 T B2 A AR 0. 20 HE40 LAA 3] Kinneret 59 22 Y 4 A 101 22 HY K
4 Kinneret 13-4 /K 78 20 m, Wynne 250 ryBIF 5 2 W I ) 480 22 F7 955 10 63 8 034 ) P76 28 2 R OK 2 A7
TE L3 25 IRBTE WA AP 3G LS KA S AP SEPETE AR [ K IR T B LS. AHIFSE v 75 T 126 5 /K A
TP 7l DTP ¢ i #15A T 240 A MU, (6 DOP e J& 77 76 LR (Y 5 B0 A 1 10, 5 2 X8 7, 0122 FR R A AP 35
Pt A S T A U T ELECTE A 5 DOP e J87 558 158 35 TF A G 5 33 AT R [Nl #0122 T ) R o1 AP
KK 9 DOP 757K A5 K IUHTRE K th SRP 5 by HC BB A% 4 BB, T 1 T DOP Yk B2 75 7K th 9 3 4%
A, FHCAP 70K P B AR S A L. TEBEBR I FREE | AP KK BB B 1S K AR SRP 3 St 8 2
B BRI 45 R B R R AR ), A 2002— 2005 4F7E KT 557 37 (76 7K rb 2 A= 50 Y 38 FOK IR LS 3
AR O WA S BRI e M AP B0 (.

4 &g

TS RS 40 22 SR AR R AR I 7R AA A3 255, 2% 2K IR 22 /0, v] DL K RS2 40 2 1 ik Ak A
1 = BESRIN . AR TEAE S e 0 A LA B AU 22 VR 38 X e e A B8 7 1) 20 B LR e ELE RS 470, TA
A H A m R 2K BIE RS , 2 T ARG A FARIBOE RE A9 [ I 3R 4585 U CO, (aq) , T[] 1) 7K 1 BRAL () 1T
¥, 5 HAH AP JKfi% DOP AG 8 A K.
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