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Niche Characteristics of Microalgae Community in N/P Ratio and Silicon Concentration
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Abstract ; Niche breadths and overlaps of four microalgae populations among gradients of N/P ratio and silicon concentration were analyzed
using Smith and Pinanka indexes. The results showed that the niche breadth of all populations in N/P ratio resource dimension was as follow—
ing: Nannichloropsis oculata> Cryptomonas erosa Ehr.=Chlorella pyrenoidosa Chick> Niztzschia closterium. The suitable N/P ratios for the
microalgae ranging above was 8~24, 8~27.3, 16~24 and 24~27.3 respectively. All the microalgae grew well in the N/P ratio of 24, and it was
good for Niztzschia closterium in the higher N/P ratio. The niche breadth of all populations in silicon concentration resource dimension was as
following: Chlorella pyrenoidosa Chick=Nannichloropsis oculata> Cryptomonas erosa Ehr.> Niztzschia closterium. The ideal silicon concen—
tration for the microalgae growth of Nannichloropsis oculata was 28~59 pmol - L, but it was 28~54 pmol - L' for the other microalgae. Popu—
lation with lower niche breadth had greater niche overlap with other species, such as Chlorella pyrenoidosa Chick, with the greatest niche
overlap with Nannichloropsis oculata and with Cryptomonas erosa Ehr in the resource of N/P ratio and in the resource of silicon concentration,
respectively. Thus Chlorella pyrenoidosa Chick acutely competed with Nannichloropsis oculata and Cryptomonas erosa Ehr. in the resources
of N/P ratio and silicon concentration respectively. Niztzschia closterium should be bred in the condition of high N/P ratio with Cryptomomas
erosa Ehr. or Chlorella pyrenoidosa Chick, while, under low N/P ratio condition, Cryptomonas erosa Ehr. and Nannichloropsis oculata were
suited and they grew well in the broad range of N/P ratio. Niztzschia closterium and Chlorella pyrenoidosa Chick grew well in the silicon con—
centration of 28 pmol - L™ or 54 wmol- L, but if all the mircroagae grew well together, the silicon concentration should be 28 pmol - L.
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concentration

Y75 B #3.2007-05-22

ELA . th YR B AR H (20072D01) ;7 /R4 B ARFLEFL 455 H (5003485) ;7 A A RHE 55 H (2006B20601009) ; 5K “+—H.”
SCHETHR (2006BADO9A 1) 5 23 25 PEAT Ml (Rl ) FHFF L 1012 5535 H (nyhyzx07-042)

EBRN R (1979—) 55 WL A | WSRIRHLIR IR 3L 0 2 85 758 . E-mail:liangweifenglikesu@126.com

EIEE . Z5fE  E-mail:zhuojiali609@163.com



mailto:E-mail:liangweifenglikesu@126.com
mailto:E-mail:zhuojiali609@163.com

774 A O TR 2 W LR S R 25 B A0 AR S ST

20084F- 3H

PO AEXT IR IR M S A R, BT
R R SR G IE T IRE, A E IR R A
AP, P RPER SR AP , IR SR A 4
BERE TR A M REIE XS MR BTG T2, e b s 77
T BIWTTE A A A HRGES, {H e ) AR 25 AT
WA HGEY AR RS A
A R S IR S AR A BT 22 25 PR DR T
1, s R O 22 s ()11 b AR AR ST A A% L
[l AR 2 e ELRE) 2 U TR R b el ¢
Z MRS R AR 2R Wb e K
SEYI RPN SE T R N R FARIE R R AL
A LT A A G AR A7 SEJE SRR Pl AR
Kid e G MM IREE S . MR BTRZ AR
TR L O B S WA S S TS SN WA =259 Y
SEVIT ZAENE SRR A A DR PRI R, R BiZ)
TR IR A BE 1 B AR R s AR S R G
REMINLE, o S T T FE RV AORGE R (Rt
I M R R A AN [ BB L Py 20 A U5
DA A2 S AL E 250k . AT ST i o AL s
AR A HR A% OB B4 A 2 IV R T R ICBE ] Y A 2R
MEZE SR, AN TR R e LR AN Rl e R £ 5 2%
PET M o8 E 150 15 3 A OB P2 e 445 F03
POTER IR R

| BT

L1 REERIME SRR
AT BT 8 FH A S0 Ry W il BE5E ( Cryptomonas
erosa Ehr.) J#1 H 22 3 (Nizizschia closterium) f 2%
Bk ¥ (Nannichloropsis oculata) F1 8 F A% /N BRK 3
(Chlorella pyrenoidosa Chick ), JH ) AR VT AR 16 5
X MR 238 BEFRRTA
®1 BEFHER

Table 1 Resources gradients of abiotic factor

SRR A L TR 257 /umol L
1 27 59
2 24 54
3 16 41
4 8 28
5 5 23

1.2 KHE
TEAEASNIBSE R, B e TR IR B R 47

HR AR YE IR RRAE 23 B0 i H RN R R 7

1530 5 AN, 2 B AR AL R R [BHH IE

e AP HESL RS

1E 500 mL HETEHRAN ARG F2W 300 mL, 5 FREh 4
WP R iR R (NHNO, ) FIEEFR £ (Na,SiO; - 5H,0) Al
%1, B A (KH,PO,) 15 wmol - L1, A7 1 R 4
(FeCgH;0,)0.4 pmol - L', pH7.8, K 46 W I 7R IR HH
TREXT AR, SRR EEI S f RO R T JD-3 AU (-
T 3 AN ) B IR R Rk 12:12, Y6 HE
SRIE 6 000 Ix, KA REHIRIEA S DTY-813(dt
TAERAG B R A PR\ ) KGR, IR 21 °C,
KR W i L T, 3R 20%0, St | IR A
RS ATAR A I W, AR AL TR
HARIIE, i#3d Sigma-3k30 E5.0H1 10 000 r-min™ &5
O 10 min W, N AR IR P & THORE 0 85 B2 ol 5% 107
ind-L, RRHBE 3T, LA 7d,
1.3 Wil 59 iE

FEAK I R FH it 35k 3o+ 4502, s o pirfi
Bl DPS EH ih B RGeS 740407
14 EBUEEMESNESNITE

He S G FE R Simth(1982) 42 H AR 13
%p’)]:

R
B; = Z (Pyrqi)”
j=1

KB, IR i AESNLTERE P S g NS | FRRE
TEE j A BEIRAL_E T o5 B9 He] S IR R R R
JERIAEL

PR Z )4 07 R ] Pianka(1973) 8 H A2
KT,

z ])ih 'pih
OU — Rh,:] =
\/ RO
h=1

S0, WRRE 5 AR Py 5 py R
BG4 LEVENE b LB L,

2 HBRESH

2.1 ROETEEE

TR LR A U R b AR ISR BE 4N 2 B/ o DA
FerpaT LIS R B FL R TEUR OB SRR A
BE e, iR 5 50.70x107 ind - L, %P AR B L2 Hy
24 R IRZOK BREEM) 2 B B/ 0 3.86x107 ind - L7
XA B ELR R 5, TERERRSE & & b, B A 28T
MR RS OR ik 38.42x107 ind - L, %of 3 (U RERREL &5 &
7 28 pmol - L, W ol [ 3 119 %85 B A /N, AR 2.11x107




5527 B4 24

&l HOH

B2 775

T2 WoEMEE Bt EF0rE

Eh S BTER (107ind 1)

Table 2 Density of microalgae populations in resources of N/P ratio and silicon concentration (107 ind - L)
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Table 3 The niche breath of the microalgae in different resource dimensions
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Table 5 The main distribution rates of microalgae in resource of silicate content(%)
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Table 6 Niche overlaps among the microalgea in each factor resources
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