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Effect of Different Ratios and Frequencies of Nitrogen and Phosphorus Addition on Algal Bloom Formation
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Abstract: To determine the effects of different ratios and frequencies of nitrogen (N) and phosphorus (P) addition on algal bloom formation,
an experiment was carried out with glass jars from 1 August 2007 to 13 August 2007 outdoors, which included 7 kinds of N to P ratios (mass
ratio) : N addition alone (+N) , 50:1, 20:1, 7:1, 1:1, 1:7 and P addition alone (+P); and 2 kinds of frequencies: high frequency (L), addition
was conducted every day in the first few days, and low frequency($), addition was only once in the middle of the experiment. The addition
amount for the treatments with the same ratio from the 2 kinds of frequencies was close to each other. In treatments +N, 50:1, 20:1, 7:1 and 1:
1, P addition were based on N mass, and in treatments 1:1, 1:7 and +P, N addition were based on P mass. And in treatment 1:1, the net addi—
tion of N and P was about 2.4 mg* L™ each for both the 2 kinds of frequencies. The experimental water was from a natural eutrophic pond rich
of phytoplankton but without Microcystis bloom. The results showed the algal blooms appeared in this experiment were all Microcystis blooms
regardless of what addition ratios or frequencies, and no nitrogen—fixing algae bloom appeared. Microcystis blooms obviously formed in treat—
ments +N, 50:1, 20:1, 7:1 and 1:1 in both the 2 kinds of addition frequencies, while in treatments 1:7 and +P of the 2 kinds of frequencies,
Microcystis bloom formation would be a few days later or not obvious. It showed the N addition alone for promoting Microcystis bloom forma—

tion was relatively evident than that of P addition alone. Our experiment here showed that Microcystis bloom formation was related to nutrients
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addition of appropriate N:P ratios, and when the added N:P ratios were appropriate, Microcystis bloom appeared in both the 2 addition fre—

quencies. However, the different addition ratios and frequencies here did not lead to nitrogen—fixing algae bloom formation.

Keywords: nutrients; N & P addition; algal bloom
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Figure 1 Changes in DIN of series S and L during the experiment
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Figure 2 Changes in SRP of series S and L during the experiment
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Figure 3 Changes in TN of series S and L during the experiment
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Figure 4 Changes in TP of series S and L during the experiment
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Figure 5 Changes in TN:TP of series S and L during the experiment
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Table 1 The initial composition and density of the phytoplankton of the experiment

BES R AR B 1 R A
cell*mL cell*mL
TEHEI] Cyanophyta  TUIBEEREE Aphanocapsa delicalissima sp. || 2 966 749 #4%B&[] Chlorophyta BEFE Pediastrum 580
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BIEFHE Andbaena 13 322 VIAPER Tetraedron 545
THUF IS 22 BER Planktothrix 18 094 ZIEWEIR Golenkinia 83
BIRER Chroococcus 17 822 WHEE)E Scenedesmus 13 500
¥LEEI] Euglenophyta ¥LIEEJR Euglena 308 SILEEE Schroederia 83
FHE] Pyrrophyta HHEEE Gymnodinium 367 SRBEBEIR Oocystis 71
TP ] Bacillariophyta EFFEEB Synedra 8 360 KBJE Chlamydomonas 71
ZEICHB Nitzschia 83 HHI] Xanthophyta FAEHESE Vacuolaria 71
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Figure 6 Changes in Chl-a of series S and L during the experiment
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Notes: The algal amount in series S on 7 August 2007 was the mean of 2 random jars.
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Figure 7 Changes in total algal amount of series S and L during the experiment
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Figure 8 Changes in percentage of Cyanobacteria,Aphanocapsa delicalissima and Microcystis spp. occupied in the total algal amount of each

treatment of series S (A) and L (B) during the experiment
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Table 2 The dates and treatments of first appearance with

visible microcystis bloom

AbEL BT (4E-H -H), AbEL Bl (4E-A-H)

L(+N) 2007-8-5 S(+N) 2007-8-9
L(50:1) 2007-8-5 S(50:1) 2007-8-9
L(20:1) 2007-8-5 s(20:1) 2007-8-9
L(7:1) 2007-8-5 S(7:1) 2007-8-9
L(1:1) 2007-8-5 s(1:1) 2007-8-9
L(1:7) 2007-8-9 s(1:7) —

L(+P) — S(+P) —

IO MR BKE—EAR R

IR A, 4038 L(+P),L(1:7) A1 S(+P) R H 3
S A TR UK AR
3 it
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IKHEFPEI R BOKE(E 8 FIZk 2), 1A A HE
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DIN:DIP HAEFEIRA — € F BRI Yy B 5 45 i A
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