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Uptake of various forms of nitrogen by phytoplankton community in spring in Lake Taihu
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Abstract: To characterize the nitrogen uptake by phytoplankton and its relationships with phytoplankton community structure and
enviromental factors, we measureed the uptake of ammonium, nitrate and urea by phytoplankton community from different areas of
Lake Taihu in mid-May, 2010, using the '> N-tracer technology. The results showed that; Uptake rate of ammonium was highest for
all lake areas, accounting for 62. 8% of the total nitrogen uptake. The uptake rates were 0. 181 —1.575, 0.004 —0. 118 and
0.043-1. 116 pumol/ (L - h) for ammonium, nitrate and urea, respectively. Phytoplankton communities preferred uptaking ammonium
in Meiliang Bay, Lake Center and Wuli Bay and the uptake rates of the three forms of nitrogen were arranged as follows: p (NH, ) >
p(UREA) > p(NO;). However, phytoplankton community in Xukou Bay preferred urea to ammonium and the uptake rate of urea
was the highest, the uptake rate of nitrate was the lowest. When concentrations of nitrogen are high, phytoplankton abundance and
community structure are likely important factors determining the nitrogen uptake by phytoplankton community in Lake Taihu.
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Tab. 2 Physicochemical parameters of the six study stations in Lake Taihu

E i1 1584 25 35 455 558 6 51
T(°C) 20.33 19.83 19.82 19.26 18.26 19.43
pH 9.07 8. 66 8.73 8.86 7.95 7.95
it B (NTU) 23.4 27.5 91.6 76 65.3 76.3
DO(mg/L) 9.52 8.66 8.7 9.02 9.03 9.02
SD(cm) 40 35 25 25 30 30
TN(mg/L) 1.20 4.28 4.23 4.05 4.11 3.40
TP(mg/L) 0.073 0.095 0.114 0.084 0.083 0.063
TN ;TP 16.5 44.83 37.21 48.13 49.32 53.82
PO,-P(mg/L) 0.001 0. 004 0.018 0.006 0.002 0.001
NO,-N(mg/L) 0.008 0.029 0.054 0.012 0.012 0.007
NO,-N(mg/L) 0.351 2.935 2.982 3.053 2.379 2.178
NH,-N(mg/L) 0.043 0.059 0.095 0.047 0.083 0.053
Urea-N(mg/L) 0.038 0. 141 0.184 0. 101 0.091 0.048
Chl. a( pg/L) 37.42 28.22 16.61 20.25 15.85 15.46
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Fig. 2 Phytoplankton primary production(a) and community composition(b) of the six sites in Lake Taihu
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Tab. 3 Dominant phytoplankton genera and relative abundance of the six sites in Lake Taihu

Jm# 15 A 25K 359K 455 55 R 6 Fxl

INFRE 45.09 37.54 42.49 40. 62 20.11 33.37
I 19.63 38.25 39.19 28.92 25.06 23.96
B 5.84 8.07 5.49 3.08 5.93 14.55
1[I 0 1.05 0.73 11.38 13.79 0

-2 0 0 0 9.85 21.10 0
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Tab. 4 Uptake rates for ammonium, nitrate, urea by phytoplankton

FIRR 22 25 009 A1 05 AR 5E 48 oy 50 A
25.45.0.03 f113.24. 1.2.3 4.5 5540
Y SRR SR X I S 98 i R B A R > IR
> AR, 6 5 R IRER LT mfr p(NH,) p(NO;)  p(UREA)  p(DN)
BdR K, R B 35 R, T A A R IR

communities of the six sites in Lake Taihu

1 1.575 0.118 0.505 2.198
(%5). 2 1.024 0.02 0.444 1.488
3 -LTJ--L/E 3 0.181 0.004 0.043 0.228
4 0.505 0.009 0.177 0.691
3.1 kiﬁﬂi%ﬁf#ﬁ%ﬁ?éiﬁﬂﬂﬁéﬁﬁﬂﬁ 5 0.979 0.021 0.175 1.175
I&E’RE& \ 6 0.237 0.033 1.116 1.386
ORI P2 e AR R 7 X A [ JE 25 Y T 0.750 0,034 0.410 | o4
WG A AR S35 22 53 (P <0.05) . K
WS DURAT U LIRS HS R B 5 W AL RO AR X DS
WCH AR EOR , HEOA PREZS R, 1% 25 Tab. 5 The relative preference indices of phytoplankton
R W A /N, Présing 55X 69 2F 1 74 communities to nitrogen of the six sites

FIEA B AR A L I B4 P AR ) R
N =R SR WMGHEAT T O, Ak ie

J=¥ iV RPI(NH,/DN)  RPI(NO;/DN) RPI(UREA/DN)

SATRICAAI . B S R 1 6% 0-00 -7
S B VR HE I8 /I T 25 L (EL R e 2 6.2l 0-01 710
S 7 BRI p (D) i) 3 27.24 002 >33
62.8% . —fEiAh , B A LR IR U Bt 4 49.39 0.01 5.14
HF AU A 9 5 AL JE &5 U I s 25.60 0.02 4.78
W 25 R O E 0 B . Gu 268 6 7.30 0.03 51.05
Okeechobee il i iff 53 1, i 390 77 1iFF AL 49 % T {E 25.45 0.03 13.24

SIS 5 A8 53% L
AL )X o e 25 R PR AR A O ST R R RS O T, 42 ) e 2 R A i AR AR EE AL AT JEL A, K
PR E TR th R RS 2 B0, (H H DRI A R EE, RR IRIEAM SR RS A STILA. 4
M HRLAE 19708 [ ST AT IR0 X W0 P PR 3K St A7 2 AR SCHF 9 2 WA A0 5 R 38 8 AR O AR B 5
BRI PR R Er i A2 0, Hod i W BEIR 1) 0. 184mg/L(3 5 50) .+ RN R [ A HE il
R, B R KR A IE BEAR R AN R, WK b e 2R syt S HE R R 2 AR Z 5040
R, PRI A RE SR 3, ELX SO R F A L R F RS Ao Aot
LA B, R W0 R A R v X DR 3R A R M P P EDR AR AS R 10 i 2 2. (50 T 47 1 ¥ A 2 14 37 B A
IRV Xk DR 2% 25 G WA A3 3 2 e X e A AR A TR A R A 30 S A i K A B R 15 5 PR B
A KA HE— BB
3.2 MR R F RiF Y B & E R F A R A B S

TR RO WSS 7 0 R A R K (LA 0 T A ) 2 L0 25 5 DDA G [] I vl -t 52 SR
SEAPREEN T, U E IR R AR 2 — 2P0 S, T T A 0 0T i 25 R W A 3R 5 i A R vk
JER B FE AR (r= ~0.98, P=0.0001) , X & 45 50 09 BCH A5 PRI A Y £ 2 L IEAHSG (r=0. 84, P =
0.017) . PEUFHEYINS IR R B LU AZ A , 5 7 0 R 00 2 B B DR R R B2 P4 T Yl 35 A G



610 J. Lake Sci. (36 #F2) ,2011,23(4)

MK RTE , 1T VR R SGH Zef i, X AT REJE B T AL BB O 3], AR TR bk
JEAR AR &, (R IR AR ) 2 3 A AL 7 S 2 JUA S v o s 19, PRI Vo7 DA A A 20 A o ok 3Rl A o
R MRS X LA S ALK RS BTk B 4 48, AR TR WA 0 0 S RS R AR R 22 5. 2 5 Rk
R R, PRITAEL ) R R G A 7 T AR AR L BT I A R AR A X LR MR R AN
WFHEH). MRS E 3 4 50, BORMAZA VEAA SR FEWE B & (BRI ) =F B A g A 7 SRR
TICEW, RS A GE R B K T LRI (P <0.05) . W RE M TR I RS KA TRE SR EL T2 W
RET, BN A EFERAFTRAE. 6 5 sl Y = BEARMR, T B4 FE 23 my & AR, (2t Sy
TR PRV 0 R 28 00 RO 2R 45 5, P BB AR S FLRE I 25 R DG, A [ I 17 DI A A %o AN T G ) R A 3k 8
AIRKZEF T ARBIGE 6 S AR T HoAl 5, B 7e TR A S 2 v BT o Fe ik (181 3) . A T fiE 5
Mo FEZS UM L, ¥ 6 BE B8 T Lp g S PR A ™Y L T B T 6 T B SR WA G M S 30, A8 ek — 2B o
55, BUGAT UL, FE AT R A AL B B S G O, TR AR P =E B 2 RO 0 ) O T8 T T P v R M s ) 2
SRR E.

BB BE T BB AL F X et TEE TR F W TR A T, BRARA AR T 5
815 B F L, R B ST R RS 6

4 SE Wk

[ 1] Hecky RE, Kilham P. Nutrient limitation of phytoplankton in freshwater and marine environments: A review of recent evi-
dence on the effects of enrichment. Limnology and Oceanography, 1988, 33(4) : 796-822.

[2] XuH, Paerl HW, Qin BQ et al. Nitrogen and phosphorus inputs control phytoplankton growth in eutrophic Lake Taihu,
China. Limnology and Oceanography, 2010, 55(1) . 420432.

[ 3] Berman T, Bronk DA. Dissolved organic nitrogen; a dynamic participant in aquatic ecosystems. Aquatic Microbial Ecolo-
gy, 2003, 31(3): 279-305.

[ 4] Berman T. Dissolved organic nitrogen utilization by an Aphanizomenon bloom in Lake Kinneret. Journal of Plankton Re-
search, 1997, 19(5) ; 577-586.

[ 5] Berman T. Urea in the waters of Lake Kinneret (Sea of Galilee). Limnology and Oceanography, 1974, 19(6) : 977-980.

[ 6] GuBH, Alexander V. Dissolved nitrogen uptake by a cyanobacterial bloom (Anabaena flos-aquae) in a subarctic lake.
Applied and Environmental Microbiology, 1993, 59(2) . 422-430.

[ 7] Meccarthy JJ, Wynne D, Berman T. The uptake of dissolved nitrogenous nutrients by Lake Kinneret( Israel) Microplank-
ton. Limnology and Oceanography, 1982, 27(4) . 673-680.

[ 8] Takamura N, Iwakuma T, Yasuno M. Uptake of *C and N (ammonium, nitrate and urea) by Microcystis in lake Ka-
sumigaura. Journal of Plankton Research, 1987, 9(1) . 151-165.

[ 9] Présing M, Herodek S, Preston T et al. Nitrogen uptake and the importance of internal nitrogen loading in Lake Balaton.
Freshwater Biology, 2001, 46(1) . 125-139.

[10] Gu BH, Karl EH, Claire LS et al. Uptake of dissolved nitrogen by phytoplankton in a eutrophic subtropical lake. Journal
of Plankton Research, 1997, 19(6) . 759-770.

(1] faEas. e e A= B sh 1 2 BB R 18R 51T ,1995,26(2) :191-198.

[12] Bk 00253 BRETA. AT A AR i [RGB R . A ARRIARTSEEE R 2007 ,17 (12) :1672-1684.

[13]  Z=05 . BV e AR W BRI E) 07 25T L SURLRL 2 B 2 412, 2001 ,18(2) 1 1-4.

[14]  ZAfsm, §A4EF  BRA R A RIK IR A it B S AL, Jbat. Bl th it 2004 0 1.

[15] @A, BIEEL 1A & & TR &G, Jb T . vh F RS AL Ak, 1990 :317.

[16] Koroleff F. Determination of urea. In: Grasshoff K, Ehrhardt M, Kremling K, ed. Methods of seawater analysis. New

York: Verlag Chemie, 1983.
[17]  BOHE K, B4 K WOK TR AR AT 7 . Jbat R AR, 1991 :336.
(18] WAy, BREN.C. P EMOK B : RGE IR, ARt Bl i RkE , 2006.
[19] Dugdale RC, Wilkerson FP. The use of >N to measure nitrogen uptake in eutrophic oceans: experimental considerations.

Limnology and Oceanography, 1986, 31(4) : 673-689.



MO KRR BB R TR R A R ROk 611

[20] Middelvarg JJ, Nieuwenhuize J. Nitrogen uptake by heterotrophic bacteria and phytoplankton in the nitrate-rich Thames es-
tuary. Marine Ecology Progress Series, 2000, 203; 13-21.

[21] Berman T, Bronk DA. Dissolved organic nitrogen; a dynamic participant in aquatic ecosystems. Aquatic Microbiology E-
cology, 2003, 31. 279-305.

[22] Patricia MG, Robert M, Michael WL et al. Harmful algal blooms in the Chesapeake and Coastal Bays of Maryland, USA;
comparison of 1997, 1998, and 1999 events. Estuaries, 2001, 24(6A) . 875-883.

[23] Raphael MK, Jenny QL, William PC. The potential role of anthropogenically derived nitrogen in the growth of harmful al-
gae in California, USA. Harmful Algae, 2008, 8. 103-110.

[24] LiJ, Patricia MG, Zhou MJ. Temporal and spatial variability in nitrogen uptake kinetics during harmful dinoflagellate
blooms in the East China Sea. Harmful Algae, 2010, 9. 531-539.

[25] Berg GM, Balode M, Purina I et al. Plankton community composition in relation to availability and uptake of oxidized and
reduced nitrogen. Aquatic Microbial Ecology, 2003, 30, 263-274.

“ =gk B B (ERR IR AT

S0 KRR S0k KA RE B KT R A T #a, @ AR 1084km’ ) & % 393 x 10°m® (175m & K & 42
i), AT ERKGKE. B 1994 5 =k TA T T,2003 FA1RERKAK, 20K B KIZARS E T E
WA e B AXPRENH ik 28 TR R E. 4820 F ok, ARE =0 KN A R ELAKH 1Lt
BRARIABOBREFASOTHEELE, KBWFESABFE TR KEARERET REN
PR, AR T FF 69 FA R, Sk ok B RIRITE | AR R M S 69 F 2 BT A T 3R89 KR, B A
AL ARG B . A iR B E TAER S KRR e A S R R AR R A
Fe R B DS T B RAEERF  (HEHF)RBEN 2R TAR— PR K ZRKE LB 2T
2012 £ R (% 24 A% 2 81,2012 43 A k).

1 fEAGTEH .

1) A KA KB 6 KB 78 S AR

2) BAMEAERRGEE SH Hiey T,

3) KAEKBEER AAFRRAER TE LA T EIEH RBARE M

4) KRERFERE EFRELTHE TR 50

5) ZukKAEASFERAR ASELFAESTRENRE;

6) ZakREL KITABAKLERRZ A

7) Res ZsKEAKGHTR.

2 BAER

1) #4575 X 5% A5 £ jlakes@ niglas. ac. cn &, jlakes@ 163. com. 3% A5 /2 ; =k K& 5 4.

2) ﬁ#’f&&-f?%(“%fliéﬂ%%@i#%’t(##ﬁﬂﬁ&i#&@%?’i@i#ﬁ#& T F #; http://www. jlakes. org).

3) BEBXFALEMEX RS EX A, ORELER DO FRILP, RAE - SBRIALF
ERAE LT SR (R £ B G BRERBITA).

4) E e %A ik A CH A ) %4535 & (hitp . //www. jlakes. org) .

5) (HaA ) B AT L BAGEF T IR AEAS F U TR LR F R IR A ) AR AR
@R R RZIE e (iiad ) Ao AR E, SF R AR B AT A

3F%EM

#A52011 410 A 15 B FAi 4% 12011 £ 11 A 30 B ; FASKAEIER:2011 £ 12 A 15 ;4
#:2012 24 2 #.





