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R 60L, &2 AL il WC IS I B fo, AHAE 5] A SR 326 A1 | 97 UF 3h ¥ (K B &, Daphnia
magna). S EESR AR, FEFIHE AT RE KRS, BN TR A HGR T I f i 6,
iRk, Tt RIEBAREERSE, I-IV A BEERESH 1.7.3.7 M1 7.2¢/m’, &, 5§
(R 37 2 BE A5 AR TR], SE SR FR B O 15.0g/m’s FowP 1L IV 40 4 51 357 . 9, 11 40 0 it 49
B, FARAMeE SR FFSEa 50 31 M 27 A, FRTRHEGH S KERHIT
ZEMNERY, LT BB a2 508 0.0105 A1 0.0061gP/m’/d. A XMAUEERALRE
@ AT iR,
1.2 PO, PEREKEMNGEE

RAKESRGH KA POPHRE, BT XEFRYMASH B E WIS, FERET
R PO, PRI AR B F: A9 3 PO, PRISREL, H L, IR KESR L PO, Py H Hut
6], A& b 0T L KAE PO, -P5E 4 8 I I AH 470 18 BB 75 B2 10 i Je) S 48 4, 4% 90 A kA
B,

T = Cp/Upp

XA, T = PO,-PIY & 540t 1],

Cp = 7/K#t POPHJE,

Upp = FH#H Y PO, PRIE.

WA SRR YRR PO-PHEFIZ IS PO -PREUE, RUR — LR P EHEL
M —EE AR URNEMEER, 8 AT KB EEHIT IR KESRELERY
WA Skt BABOER. BRI TH —ofiE (L4 9 BF) FFih, B b & KR #E R
BEQ 2 H PO,-PIKJE (Cp), FIBFEL 3 4 125mL 9 5 W1 I 0, 48 7 /0 B KRR I U8 P IR /G T
WKEE (R &R, ZREMEN RN EFWHYREF H—BBEE T RkEHE R
1/ 2K BEAL, B 43 BILE 1.2 M 3h 5 & B UR/K AR E B PO -PIRIE. &/5, R & K
Mh PO,-PHe I T BRAEAG BT W H 9 8 PO, PHREXE (Upp) . K& 8 H AT REFFEM PO,
-PEARTFULE, E-REWRIEHEY PO,-PEEEK, RS WIXKM 3 A6t X (68
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FIR SR %, S5 1T—1V H 2 Z P Y PO-PRIEE R EHE T x4 (P < 0.10—0.01),
I H & S %P LIRS IV AR K PO-PHRENRFEEEER (P< 0.10 3£ 0.02)",
FFWHY PO, PRINEXRE P FAXKRITRUBKAYEERY MANRR, 6. 5
LT RREHATHEFRL AV H), HEIT— KRS A ARG F35{EH
THHE - TR EREREZK. & Peters ]RE™, N AP #5125 W13 Memphremagog # 6
AN IR WA PO, PR, H 8 3.38(1.56—6.36)pg P/L/h, X EFHR
1.68(0.07—4.74)ugP/L/h. HZBEAREHUNEITE, FEALIRNEE, 555058 F 07
WA YY) PO,~PEEIURAMKIK T34 4 4.74 Al 2.18ugP/L/h, 43 5l T Memphremagog #3152 2l
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Tab.l POP concentrations in water column and Po~P uptake rates of phytoplankton in the microcosms in the

later peniod of the experiments. mean = SD

mHE Exp.(I) Exp. (1)
Item 1 I 11 v 1 11 111 v
Ce 0.387 0.113 0.125 0.042 0.377 0.190 0.265 0.106

(mg P/L) +0.240 +0.159 +0.128 +0.047 +0.276 +0.144 +0.196 +0.018

Upp 1.19 374 6.26 422 1.49 207 1.99 2.39
(ug P/ L/h) +0.71 +2.09 +4.16 2.07 +0.44 +0.40 +0.48 *0.70

1+

*Cp = Kt PO-PHE PO,-P concentration in water column, Upp = /2 ¥#% PO P % PO, P uptake
rate of phytoplankton. Exp. (DM (UD B XA F LA LK M ML WK, FHE. Exp) M () represent the
experiment for Orcochromis niloticus and the experiment for Hypophthalmichthys molitrix and Aristichthys nobilis,

respectively. The same applies to the following tables.
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GE A Tl — B P S R S0 R HEAT B AR K A AT, KR LIRAR T R U
PO-PEBMESHXER/ZEN AR (F2). EFFEMEE HLRb, FUHYH PO,-P
B AR T2 IE AR X TR A o RUF W W R A T (P < 0.10—0.001), A
B — LW TRAX AR EEMHEHETE R, HE, LREWH -HXRKP, #F
WP PO,-PHEELRF /KL PO,-PHREZ I AMXXRYALTE. XMHHLAER
ELBEGRHAYZANERYERA X, EARLRMUEAESRAATH—LERN
VIRAEFE, CHRELASRFRE. S RLE D, HEYRMGTELXRESRARS
., ERFPTFEAMNAZRZET, EFEBLEREANF RN T EF WL, HITFHFHEYIRE
7= 0 5 BATRAE = S HAE (0.35-—0.62, F 3 0.48) W, R T EEE RN ERYT
REBERABRK, EEBELRFTRROERY, — o THEE B ENMKENER, 5 -8
W B FkiE, BTHE-ERTERANELFELSHAYE, HKAE PO-PREREE
FEARM BB Z A B A EA 25, FXRX R FIEY PO, PREE 5K PO,-P
Y BE 2 TR AR 5K S AR 3 I IR BT AE

xR XREHRBESEZRFHEY PO-PRRESHXTRZ AMNEXEYM ()"
Tab.2 The correlation coefficients (r) between the rates of PO,—P uptake by phytoplankton and the relauve

varnables in the microcosms in the later perniod of the experiments.

S~ r

Variables Exp.(D) Exp.(II)
Upp—Cp —0.177(n=12, P>0.50) —0.087(n=12, P>0.70)
Upp-AD 0.677(n=12, P<0.02) 0.531(n=12, P<0.10)
Upp—Ps (phyt) 0.823(n=12, P<0.001) 0.544(n=12, P<0.10)

* AD=IFUFHII I Algal density, P (phyt)= 72 ¥4 #1974 £ 7 51 Phytoplankton primary production, H#&
B W1 Others as shown in Table |.

WAAESRLET PO-PAKEMMELSR (R)ERY, MHLRIEFARAENHG
BV HEBLEEERANES, HFRFTEANESRZHAU-IVH) SRR RL OV
M EXEREFLBEETEER (P <0.0001 50.10). &, HC18HA ILITHES > BA,
AMBAL R F A LRANHE T EMEL K, (HE AN AR ES T EH,
FGEEMHEERHATE. HHALHHITHE FEALRIEAARANMRE T
Y8 0 T N T8 S A B R 4L X TR R H KA PO,-PHR KT i s

£3 TREWBHBESREGS PO P HERRIE (T) (9 + 4RH )

Tab.3 PO,~P tumover ume (T) in the microcosms in the later period of the experments. mean * SD

B T(hrs)
Experiments I 1I i v
3222 244 219 10.5
Exp.(D)
+34.7 +24.6 +28.0 +8.4
248.5 82.0 123.2 47.5
Exp.(1T)

+134.0 *46.6 +62.0 +17.1
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. Bt T R PO,-PHIIRE BT 5 89 PO, PR RE B [H], JLRE & IR 4P L hx
i) PO,-~PRF BT K. XTUEM TR S SRR M 847, BAA S ESRE T
PO,~Pif) J& e B 6] LA SE 2 i) B B, (A B S5 R ARG T BOR 23T R SR BRI 20 i
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ESTIMATION OF THE TURNOVER TIME OF ORTHOPHOSPHATE
IN FRESHWATER MICROCOSMS

Ruan Jingrong

(Institute of Hydrobiology, The Chinese Academy of Sciences, Wuhan 430072)

Abstract Experiments have been conducted to investigate the effects of Oreochromis
niloticus or Hypophthalmichthys molirrix and Aristichthys nobilis on the community
structure, metabolism and nutrient levels of freshwater microcosms. Results
demonstrated that in the microcosms stocked with fish, orthophosphate (PO, -P)
concentrations were lower but primary productivity was higher than those in the
fish-free microcosms, probably indicating an intense cycling of phosphorus in the
experimental microcosms. In the later period of the experiments, the tumover time of
Po,—P in the microcosms was estimated through the index of the time required for
uptake of the total amount of PO,—P in the water column by phytoplankton, in which
the PO,-P uptake rate of phytoplankton was estimated by the decrease of PO,-P
concentrations in the sample bottles suspended in the microcosms in the given time
intervals. The results from both experiments showed that the rates of PO,—-P uptake by
phytoplankton were significantly higher while the indices for PO,~P turnover time were
markedly lower in most microcosms with fish than those in the fish—free microcosms.
In each experiment, the rates of PO,—P uptake by phytoplankton were showed to be
in significantly positive correlation with the density and primary production of
phytoplankton but in insignificantly negative correlation with PO, —P concentrations in
the water column. It appears that Oreochromis niloticus had much greater influence as
compared with Hypophthalmichthys molitrix and Aristichthys nobilis on phosphorus
cycling in the microcosms, whereas the effect of Aristichthys nobilis was obviously
greater than that of Hypophthalmichthys molitrix. The reduction of PO,-P turnover time
in the microcosms containing fish was attributed mainly to the acceleration of PO,-P

regeneration by fish.

Key words Microcosm, PO,~P turnover time, Rate of PO,~P uptake by phytoplankton



