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The Spatial and Temporal Variation of Nitrogen and Its Relationships with Algal Growth in Lake Dianchi China
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Abstract: Total nitrogen(T—N), ammonium—nitrogen(NHrN) and nitrate—nitmgen(NO3—N) concentrations in the Dianchi water affect algal
growth. Studying the spatial and temporal variations of T-N, NH,~N, NO;—N concentrations and their effects on algal growth could help under—
standing the mechanisms of the eutrophication of Lake Dianchi. Dynamic changes of T-N, NH,~N, NO;—N and chlorophyll a concentrations at
different depths of water were determined regularly at five representative sites of Lake Dianchi, namely Haigeng, Dounan, Luojiacun, Xinjie,
and Kunyang, respectively, from May 2003 to May 2004. The spatial and temporal dynamic variation characteristic of nitrogen in Lake Di—
anchi and their relationships with algal growth were discussed. The results showed that, the concentrations of T-N, NH,—N, and NO;—N in the
Lake Dianchi averaged annually at 2.14 mg-L, 0.11 mg-L", 0.20 mg- L™, respectively, varied with sites, water depths and seasons. The T-N,
NH,-N, and NO;—N concentrations ranged at 0.66~6.44 mg-L", 0~0.74 mg-L", and 0~0.94 mg-L", respectively. Among the five sampling
sites, the T-N concentrations in Haigeng and Dounan sites were the highest. The variations in NH,~N and NO;-N concentrations were higher.
In the whole Lake Dianchi, T-N, NH,~N concentrations were found positively correlated with chlorophyll a concentrations. However, NO;—N
concentrations had negatively correlation with chlorophyll a concentrations. At different sampling sites, T-N concentrations also had signifi—
cantly positive correlations with chlorophyll a concentrations. However, the positive correlations between NH,—N and chlorophyll a concen—
trations were only found in Haigeng and Luojiacun sites. Negative correlation between NO;—N and chlorophyll a was found only in Haigeng.
The results indicated that the effects of T-N, NH,—N, NO;—N concentrations on algal growth in Lake Dianchi varied with different sites and
different water depths.
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Figure 1 Sampling and monitoring sites in Lake Dianchi
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Table 1 The annual dynamic variation of water nitrogen
in Lake Dianchi(mg-L™*)

SME(TN) BASR(NH-N) AR (NO-N)

B AR Bk AR &b ER
E O RE R R EE &K

i VEIE 1.09~438 30% 0.01~0.74 181% 0.04~0.84 66%
3B 0.75~6.44 50% 0.01-~0.54 139% 0.03~0.69 69%
PR 083-341 29% 0.01~0.71 160% 0~094 84%
P 0.66-352 35% 0.00-0.71 177% 0.02~0.72 79%
EM 070~330 30% 0.01~0.64 157% 0~033 69%

KE FE 070~644 41% 0.01~074 163% 0~094 81%
2 076~4.59 34% 0-072 166% 0.01~0.78 78%
KR 0.66-456 36% 0.01~0.71 157% 0.02~0.84 78%

EHREE  2.14:0.80 37% 0.1120.17 161% 0.20:0.20 100%
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Figure 3 Correlations between different nitrogen forms and
chlorophyll a(Chla) content in the Lake Dianchi
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Table 2 Relationships between different nitrogen forms and
chlorophyll a in different sites of Lake Dianchi

(A BRIN)  EEANH-N) AR (NO-N)
fiazid 0.462++ 0.486%* -0.368*
3heg 0.619%+ 0274 -0.055
VED) 0.501%* 0.482%* -0.160
wis 0.440%* 0.138 -0.078
B 0.607+* 0.147 0.230
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Table 3 Relationships between different nitrogen forms and
chlorophyll a at different layers in different sites of Lake Dianchi

i K2 BA(IN) ESANH-N) WMERNO-N) n
e EKE r=0120 0.753% -0.249 12
B =0.612% 0.169 -0.735%* 12
KE  r=0173 0.480 -0.527 12
3R R®E r=0762%* 0.087 0.299 12
hE r=0.686* 0.384 0.249 12
KE  r=0.657* 0.375 -0.401 12
PR FE r=0478 0.772%* -0.162 12
HE r=0478 0.204 -0.275 12
JRIE r=0.814%* 0.383 0.015 12
wts  R®E r=0267 -0.011 -0.048 12
R r=0.788%* 0.324 0.216 12
KB r=0291 0.141 0.028 12
BH £EBE  r=0.728* 0.163 0.258 12
H2 r=0.586% 0.012 0.125 12
KE  r=0.675% -0.257 0.151 12
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