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Influence of nutrients on the in situ growth of algae
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Eco-Environments of MOE, Chongqing University, Chongqing 400045, P. R. China)

Abstract: Algae blooming in freshwater severely damages the aquatic ecosystem seriously, and nutrient
level is the key environmental factor that results in the formation of algae blooming. For purpose of
revealing the influence degrees of nutrient on the in situ growth of algae during the algae blooming, this
study took the algae assemblages as the research object, and self designed devices were used in in situ
experiments, which were carried out in the Pengxi River of the Three Gorges Reservoir. In this study,
three different treatments including phosphorus, high nitrogen and low nitrogen treatments were

introduced, and the conditions in the devices were consistent with that in the nature water body. During
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the phosphorus treatment as well as low nitrogen treatment, chlorophyll a showed a dramatic decreasing
trend but did not manifest the same trend during the high nitrogen treatment. In order to elucidate the
reason that caused the different chlorophyll a trend during different treatments, there were several methods
conducted in this study to analyse and study the causes of different chlorophyll trends, such as
chemometrics and correlation analysis, besides non-linear fitting. Finally, the results showed: (1) The
optimal N: P for algae growth in the Pengxi River was 32. 52, and the suitable phosphorus and nitrogen
concentration for algae growth were 0. 12 mg/L and 2. 44 mg/L., respectively; (2) Both nutrient and water
temperature were the key factors that resulted in the in situ algae growth. High nutrient concentration (the
concentration of nitrogen was higher than 2. 44 mg/L), low nutrient concentration (lower than the
concentration that algae required for chemometrics), and low water temperature (lower than 20 °C) might
inhibit the algae growth. In contrast to the high nutrient concentration, the low nutrient concentration or
the low water temperature could bring out higher inhibition for algae growth; (3) Algae blooming in the
Pengxi River must meet two premises: Sufficient nutrient Chigher than the lowest nutrient concentration
that algae required for chemometrics) and appropriate suitable water temperature (higher than 20 °C).

Keywords: chlorophyll; nutrient; environmental condition; Three Gorges Reservoir; in situ experiment
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photographs of in situ incubation
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AR 2/ LGRS S 00 AR L I/ i ik TP {E (L) Jirii iR TN A (A

(mg+ L™ WE/(mg- LD (mg- LD KH,PO,31)/(mg + L™ NaNO; #1)/(mg + L™

JEK 0. 04 1. 66 0. 06 0. 64

0.03 0. 05 1. 68 0. 06 0. 64

58 s KH; PO, 0. 06 0. 05 1. 67 0. 06 0. 64
0.09 0. 04 1. 67 0. 06 0. 64

0.12 0. 05 1. 67 0. 06 0. 64

JEK 0. 07 1.72 0. 07 0. 66

0.3 0. 06 1.70 0.07 0. 65

R NaNO; 0.6 0. 07 1.72 0.07 0. 66
1.2 0. 06 1. 69 0. 06 0. 65

1.8 0. 06 1. 70 0.07 0. 65

JEK 0. 90 4. 97 0.19 1. 90

0.09 0.91 5.02 0.19 1.92

R L5 NaNOs 0.18 0. 86 4,77 0.18 1. 83
0.27 0. 86 4.77 0.18 1. 83

0. 36 0. 88 4. 86 0.19 1. 86

®2 ZXBHEEFBRREMREEZRMXE

Table 2 General nutrient concentrations and environmental conditions for the Pengxi River during the experimental period

B RN IIH I/ LA/ BA/ KR/ NP EERRER/ TDN/
(mge+L 1 (mgeL 1D (mge+L 1) C (mge+L 1) (mge+L 1)
JEIK 0. 0640. 05 1.83+2. 22 19.8941.20  78.80452.79 0.05+0.03 1.3940. 70
0. 03 0.09%£0. 05 2.22740. 84 19.8941.17  58.28+46. 11 0.07+0.03 1.3640. 56
TS5 KH; PO, 0. 06 0.1140. 06 2.52+0. 62 19.764+1.17  58.11£57. 16 0.0740.03 1.57%1.03
0. 09 0. 1440. 06 2.33+0.73 19.8441.18  37.05431.44 0.0940.02 1.1940. 72
0.12 0.16+0. 07 2.887+0.93 19.90+1.17  38.30+27.79 0.09+0. 03 1.50+1. 12
JEK 0.2040.12 2.2620. 20 23.91+0.86  27.42419.42 0.20%£0.13 2.19+0. 21
0.3 0.1740. 10 2.99+0. 35 23.91+1.00  40.62425. 35 0.1540.12 2.37+0.27
A SR NaNO; 0.6 0.17+0. 10 3.2740. 45 24.06+1.10  42.55426.07 0.15+0. 11 2.46%0. 27
1.2 0.17%£0. 10 3.82740. 43 24,09+1.05 51.69434. 11 0.1540.12 2.92+0. 30
1.8 0.1840.11 4.3340.59 24.04+1.16  53.67434.46 0.1740.13 3.24+0. 34
JEIK 0.1040.03 1. 734+0. 20 26.7940.97 29.30+£5.43 0.06+0. 03 1.56=40. 19
0.09 0.11%£0. 02 1. 8840. 27 26.97+1.15 27.60+£4. 67 0.07%£0. 02 1. 63%0. 16
AL NaNOj; 0.18 0.1140.01 2.09+0. 31 27.06+1. 24 31.03+£5. 56 0.0740.01 1. 9340. 30
0. 27 0.1140.02 2.33+0.26 27.14+1. 21 34.93+5.41 0.07+£0.03 2.1940.18
0. 36 0.11+£0. 02 2.49%0. 36 27.11%+1.18 36.53+6. 34 0.07+0.03 2.30%0. 25

TE AR UME 05 23808
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