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The effect of N : P supply ratios on experimental algal community structure

LI Wei & HE Shuqgiang
( Yunnan Academy of Biodiversity, Southwest Forestry University, Kunming 650224, P. R. China)

Abstract. Theoretically, environmental filtering and species competition should play important roles in affecting community struc-
ture. However, empirical studies that test the influence of environmental filtering and species competition over community struc-
ture, especially studies that address how the influence of these two factors varies with time are still limited. This study established
artificial algal microcosms with five freshwater algal species, and the microcosms were then subjected to resource pulse supplies,
with nitrogen and phosphorous as two limiting factors that would directly affect the growth and development of algal species. The dy-
namics of each component algal species were then tracked through the developmental stage of algal microcosms in order to better un-
derstand the influence of environmental filtering and species competition on algal community structure. Meanwhile, the growth
traits of algal species were quantified when they were cultivated in monocultures to reflect their nitrogen stress tolerance or phos-
phorous tolerance. The results indicated that at the early stage, the influence of environmental filtering and species competition over
algal community structure was relatively weak because all algal species could develop well with access to sufficient nutrient re-
sources. At the middle stage, however, environmental filtering effect was dominant due to the fact that the abundance of algal spe-
cies with different stress tolerances was significantly affected by the supply ratios of nitrogen to phosphorous. At the late stage, spe-
cies competition played an essential role. One of the algal species, Staurastrum gracile, became the dominant species, whereas
several inferior competitors went extinct due to competitive exclusion. Therefore, the relative importance of environmental filtering
and species competition changed through time in our studied system. Future studies should take into account the effect of both tem-
poral and spatial effect on the relative importance of environmental filtering and species competition during the course of community
succession.

Keywords: Community structure; environmental filtering; species competition; temporal change; freshwater algae; N : P

supply ratios

« RMABEITRIARI LS BT 2 H S0 H (20127069 ) B¢ 1. 2013 —09 - 03 #ickig;2014 —01 - 21 WfE k. 2544
(1978 ~) , 5, 1+, BhFRHF5E 51 ; E-mail : ww0592@ gmail. com.



768 J. Lake Sci. (6 #+3) ,2014,26(5)

T e K R R b A 2 T B, DR — LR R R SRR R o L Lk
YO, TR A ASHEVE A A e A v, G ol by g = 52 38 A 05 7 e o1 400 o 3 5 i3k 0 o o 82 PR 3R AR ). 1
T ABEREAE F AR LI 15— A BT A B Rl 5 A DL S 7, PR i A58 T A7 i 2 ] 2
S — AR AR , BV BV R (DR TR e 35 4 M FH DU (4505 2 LA A TR PR 1 4
Fobt DX 3 4 HE - A AT DG AT DL, Wb 5 4 4 2 i el o T s i ™ A PR 22 S ( RIVARE 2000 o ) 2 25461
(950 1k) et LAgLAE

FARMIGE R , A B 075 5 NP 3 4 Xk T S5 A A I A S O 2L SR T A A SR A O s
W 5 2 0 TV A5 AL 2 MELFE P AR AR X B 75 T 4 R DL AR A7 A 73 8. — S8 A O 3 eV I R E T v 4
Ptk e i rp R A SRR I, T At 22 DA D A B 0 08 £ i o P PPl 3 3 AR . AR R, — 2823
22 1V 5 T ML T B B R A (O IR 2R 0 T 2 S0 2 B T 9 R 0 A B8 1 A i P A A L 0
St S A A5 T BRGNS AT B A TR 1 TR R AN A8 A A T 2 B 5 ) o 5 S
X R v 45 A RO RIT S0 S R RS AR A 0 22 Ao P A 5 ) AL BT 5 B A3 o S ) R S SR, T P SRR
SRR IR 5 S BN TR HERS 1M e A 2 i sl A R

AT FE R FH LA 8 AL 9 35 70 TR0 SR A T 52 6 I A 7% 0 o 0 Rl A R R T BTl 20014 2 o B )
PEIA T, BIVARUER A 28 B0 A4 LU 51, X 5 6 Rl AP 7 F) 45 K0 R i R 2% e 20 2 1) b i 8 A5 A A kAT 5
S HRER , I I X 2% TRl AT B — 5 3R A D R AR IBURA O 9 PR 5 K, T ok S e A% Rl 4 T A1 R
(BT R 7, 2 TS 6 A 356 0 30 R0 00 ol 2 e 0 Aol 8 A0E % 1990 52 o R, LA B e 2858 B B IR 4 2 T A
AU

1 BRI

1.1 8

ARSI R 5 R DLIR K S, 4 b 4 95 T B ——2T AN ) L B ( Stawrastrum gracile) (R 55 ( Mi-
crasterias rotata) /AR H ¥ ( Closterium libellula ) AR5 3 ( Cosmarium granatum) F1 1 Fif 5 Bl i ——
JINE 8 ( Oscillatoria tenuis) . T Y B Carolina Biology Supply , Jf- HL7E SZ 56 J& 5 i ) & ) s e AN
FREMBEE WA WC BRI P 3R T 10 d
1.2 Fik
12,1 BRm i g EX AT I — 5 R, S B R W h B S R oo R Ly 3 5 I WC KR W ie )y
PR — 30, T U RN 28 A0 o0 WU AT T A DL A RS . R AR Z S T IRE T — RPN B R AR B8 Uk
BEREEE (AR BN AR R 0.0.25.0. 51,24 .8 .16 FlI 32 wmol/L) , 1 #5 35 77 Wi tH BB AR B8 (W ¥k BE X5 Oy
61.332 umol/L, NIHRIE T &35 32 h i UL A 7T B M A E R —BRHI T (N - P<1). Ui, 7ERE 22
SRS N IRE T — R BERR AR 27V AR BE (RS K¥h 0.,0.025.,0.05.0.1,0.2,0.4.0.8.1.6
13,2 pmol/L) | 453577 W Hr MR AR 25 VR FE 14 1000 pumol/L, NTTARIIE T 4 35 M h AR 45 5t 2
T2 2 ME— BRI 7 (N 2 P >300) . Ak, e X iR sk A7 1R G B 9 B, AR R AR 4R AR 78 LU ) AN A 25 Ak 2
T R E TR R B s R T P N s P =16 0 1(N =8 pmol/L,P =0.5 pumol/L) 1
RARMBERMELA T, N: P=1:1(N =8 pmol/L,P =8 wmol/L) fAFRMH 1 #AF AL, W N : P=180 : 1
(N =8 pmol/L,P =0.044 umol/L) fCRBEHELZ IEIL. B— 52 LI 3 A FATHE, TR A 8595 S50 5
M 5 A TATHE.
1.2.2 st th TR ISR s (B FR BCE IR A 1 7 07 20) B T4 50 ml BifR Wiy 125 ml HEIE
o, B RIRESRAE AT R AR B A IR 20°C S B 2500 Ix SBRE LK 12 h 2 12 h. B HOGRAE KN
Bl 2 h N THEEIIRGHEIE R TR 1 R LAyl s B 0 465 4 25 (0] 3 o M 0 T G, I B ATL B e 4 T L AE D6 iR
FEFRAE P A Ak A AR
1.2.3 B % fERE s — IR =0T, R RAEBORE RSB SR G B 3, RS WA U 5 ml 53R
RS FRIEARRR 10% R BER 0. 1 .d ") BUL A 9 0. 25 ml E47 S4B R 4 K MR R &
BINAS ml AR A5 FR U, 2 BBORE R AR R4 15 d. 7ERGRIR G35 3R 0 7 2UF GRS & O I iR 2% 2 34
29100 cells/ml) , & 7 d BURE 1 3, B HURE R R A p 2 50 d. R IURERT e M IR -G 5 300, AR 5 I e
B 10 ml 35 SR, PEBOLHA9 0. 25 ml BEAT B HEOTF R 4 W, HAETHECE 5 BRI A0 mIAH R Y



& R R B PI SI E BR R LM e 769

BIR. F5 ZEUL TR ARSI e e i B — BOR AR PF R TR S 97 07 20, A5 Tilman 55 4 BSOS 4%
P20 T 2 A TR A B SR A, 3% 43 W U5 et ok oy AT R BRI, 1 O IR A 1 5
JEBEE 3 d IFiR, AREIRE 7 d 628 SIS AR N 2 ml R I D 0T L 0 SR WA L 10 A B4 ISR 8 SR, AT DL
T BRI m A RN o R RIS R, i B 3R O AR T B PR R 2 R R SR B 3
VR TR R 5 S i A o 0 S 07 ) fRBECRE 3 5 HE P LB TR A i A T 2R L — 9 A
E T RSB R F IR b (4 R T I 0 TR R S A T 1 S e R R PR AR 30 2 P
FSEAT TS LA 25 IO 2 20 AR ) 2 5 4 0 50 50 ) I 2 folcol ) o A sl 25 A8 AL EA T I I S0 9 BB B 5

1.2.4 B4ty £ KIS B ot & R E W ITE  HISABGI R KB R R T 3 PATRER
S BRI SE T , SR Monod A= KRASRIEATAR LR MRS AR K 28 R H R4 e g 2 4

A ARFAE S, R0 A0 BORIR R e A 1R IR X 2 A A ORI S 800 — R R R
RAFENE TR RLAT R BRI (R {H) |, K S A s oy i I R B i (I E 7. Monod J5 720
Y = M/ (K +S) (1)
R™ = dK/(p — d) (2)

A,y R AR U, S BRI E L BRI, KR AR B, e R BB B R A R, d RS
AT BIRRER.
PAEFTA it S AR 6 R K PF P i Nlme package 47

2 R

B B SRR S A5 B A T ER Sl AP B RE T 3 T, T Bl 3R B 0 A5 T (R RIN B =) |, ol e v
HR O SCEE /NI 2T A0 A1 2 AT A R R AR AR SR BB T, Dol S /N A3 Ui Y S8 A 3 B AR v it
TRARE ST s MAERE R ARIEAE T, IR SOHE ORL S8 A 2T 20 A A2 S8 2 oo 1) Tl RSl BE ), /N B /s
AR H A B BRI RE Ty (R 1)

1 RS RS T A5 ot 2R AR AE S RO i 4 ( B ) e 2

Tab. 1 Growth parameters and R " of different algal species under phosphorous abundant and limiting conditions
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Fig. 1 Population dynamics of different algal species
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Tab. 2 The proportion change of different algal species at different stages of the experiment
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