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Abstract: Mesotrophic lakes and reservoirs, as critical sources of drinking water, exhibit unclear mechanisms governing the occurrence of occasional algal blooms
and the dynamics of nutrient limitation. This study investigated Duihekou Reservoir in Zhejiang Province through four years of in situ monitoring to elucidate
fluctuations in algal growth rates and their dynamic coupling with intracellular nutrient quotas. Results indicated that during the diatom-dominated phase
(December—April, DIA), the in situ algal growth rate () varied markedly from—1.10t02.76 d!, whereas during the cyanobacteria-dominated phase (July-August,
CYA), it ranged from —0.43 t0 0.81 d—higher than values typically observed in eutrophic systems—suggesting a high potential for rapid algal proliferation in
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mesotrophic waters. Growth rates in the DIA phase were primarily governed by nitrogen cell quotas (CQN, P < 0.001), which may be attributed to the suppression
of chlorophyll synthesis and nitrogen assimilation efficiency under light and temperature limitations. Therefore, a springtime rise in temperature and light intensity,
coupled with elevated cellular nitrogen content, could trigger diatom blooms. In contrast, growth rates in the CYA phase were co-regulated by phosphorus cell
quotas (CQP) and environmental phosphorus quotas (EQP, P <0.001). Maintaining total phosphorus (TP) below 22 pg/L (95% CI: 15-32 pg/L) could effectively
suppress cyanobacterial blooms (Chl-a> 10 ug/L). This study innovatively incorporates dynamic intracellular nutrient quotas to analyze algal growth mechanisms,
overcoming the traditional reliance on ambient nutrient concentrations, algal biomass, or N:P ratios to determine nutrient limitation. The approach offers a new
theoretical basis for water quality management and bloom forecasting in mesotrophic lakes and reservoirs.

Keywords: Mesotrophic lakes and reservoirs, Growth rate, Cell quota, Resource limitation, Algal blooms
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Fig.1 The observed sites of in-situ growth rate in Duihekou Reservoir
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Fig 2 The intra-annual succession pattern of algal community (a) and the abundance of diatoms (b)
and cyanobacteria (c) during different phases in Duihekou Reservoir
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Figure 3. Environmental factors and nutritional quotas during during different phases in Duihekou Reservoir
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Fig4 The In-situ growth rate () during different phases (a), and the difference between sites when it was growing (.>0, b) and decaying (<0, c).
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Tab.1 The Pearson correlation between environmental variables and the in-situ growth rate during different phases.
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3.2 BERAEKBHIRAIF S &5

Logistic FHHEKBIIZLBRIR: EFIRAMRGMT, KRR SRR RS4RI, BT
o, BRI AR AR BRI S AR AR o IR BB ETAE GR 1. B/ 5), £7& Logistic
RAIIRAE, RO E TP e RS2 R . fEDAERIR A, BB R o SRR
AR ERIBTE FRIRHMRAS 18], BEERYE NP BRUEFMEARSINTK A ETRREEA. (NP<9 A& IR, 9<
N:P<22.6 JYRBEHIRG], N:P=22.6 Jb) 09, XHA 7K 84.55%H R NiP>22.6 (G 14.0~1184), 5wl
HiPNEE. SRTT, ASBFONERBINIM 4R a WREES TN TP AESREE kst (D), BZEKHERS TN, TP INER
A (R D, RONREIRGIZM FESRS ST T 24K HUONERE, TR AsE A SR
IREFAR P02, XK TR S SRR TR NP SRR s SR R - RO R ATAE RIFR

Droop BN AERAKBE MU E TR EIRE), THURT AN EFRENA (cell quota) P, SHRI7K
PEZAENL T DIN KT 130 pg/L (Bl3d), DTPIREERT 10 ng/L (E13h), RIS AR IR E
FEERHIRIAC, (H 45 34% IR CQu! >0.042 pg Chla/ug N 59.66%HIEE S CQr! >0.3 pg Chla/ug P, M%7k P
KA ARG, B KRN BB EFRRIRRA . B A AR K AR R SR B A S A
TELHAINCAR S B EAEDE GR D, HES BEIITHERIFARERY B MAEE (P<0.01, [ 6a&6b), HIFREAETE
FRBCAR A RERE AT K PR KPR, ML N, WL e EZRER T A JRBR T, B
U WSASEEFREARE, RESHTEEEIPR A RS E KA. oh, B 2nS T SRR ST
ok RBCRIFHREIFIE R RS EZERD, B ElE R IR ZE. AL, BT HARRRGIR IR, B
IR ROZR A, 8H NG AR IR, AR R AT RE I B Z PR, T4
B SRR ST s, YRR, SXET FZOAD RS, IR 5
FRANIEELES, AHFFEH R NP (R T DTN, RIBERGD 5Tt E R FE GRIDAERIAERCATRED,
TESRIX— AR A G o

TEREERSA, IR AR 3 2 S A AR AR R EAE GR 1D, (B2 R R, 1%
A IS T A R SR B2 A AT, TS AIRCATeoe (B 52, —J7TH, BT2IrkHingE
T E2AERSERRAN, ST ANRITER N SRR T BEE G IO R, RIS AU AR AT T
DU A—51H, X SRR EAIANTE: PRI, BRI R, DU E SRR A S
B TR R SRIE R, et A CRR A AR AT BERIH ISR RS U R RMERRR, (s AR
FNZIR, (HSFROGFHRE RGN, MMREMRE L. Bk, BME DTN iR, SHFEDR. BT



M), B KA RIRRAEI, ML R, BRI 34.84%0RE DTP WS/ INT 10 pg/L (837D, JFBARHE CQr
! (BIRT 03 ug Chla/ugP) FIWDABERS, (DRI SRR, MXDERARBEA, A BRI TR 2
(RIS REEEM, MRIRFSSHERTES, SO TR 2L, i, BRI R AR 4
PR L0, IR IR IR S, AL, AR A KSR S DTP 2R E bl GE 1, Lot
JETAE KRR S ST EQe MR Tbe (B 5a). 4k, TERESRIAN, B R S EIRhNE
MBS, HAKSSHES 2, RS HEEh. R Rt AN e, )
TR AR .

LU ER, FOR AR KRR I B AL (CQe) FIEAKEHLAT (EQe) MIEMIKS], [HH
ZHEIISCAT (BQuw) IR fnianm (Bl5b), XM T EIEEE ORE) MRS, IR, AL
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