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Abstract. Phytoplankton absorption and chlorophyll-specific absorption coefficients were analyzed, and the causes were discussed
by selecting four different trophic level lakes including Lake Taihu, Lake Tianmu and Lake Bositeng. According to trophic level in-
dex using chlorophyll-a( Chl. a) , total nitrogen, total phosphorus and secchi disc, Lake Taihu includes hyper and medium eutroph-
ication zones. Meanwhile, Lake Tianmu and Lake Bositeng are light eutrophic and mesotrophic, respectively. Phytoplankton ab-

sorption coefficients at 440 nm (a,, (440)) are 1.02 £0.51 and 0. 69 +0. 40 for hyper and medium eutrophication in Lake
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Taihu, 0.78 £0. 24 in Lake Tianmu, and 0.20 +0.04 m~' in Lake Bositeng, respectively. Correspondingly, a,, (675) are
0.59+0.32,0.38 +0.23, 0.41 £0.13 and 0.08 +0.02 m ™", respectively. Statistics test shows that phytoplankton absorption
of hyper and medium eutrophic Lake Taihu, in addition to light eutrophication Lake Tianmu, is significantly higher than that in me-
sotrophic Lake Bositeng. Chlorophyll-specific absorption coefficients at 440 nm (a,;, (440) ) are 0.013 £0.006, 0.012 £0.004,
0.038 £0.008 and 0.051 £0.013 m?/mgChl. a, respectively. Statistics test shows that a,;, (440) of Lake Taihu is much lower
than that of Lake Tianmu, and aj, (440) of Lake Tianmu is significantly less than that of Lake Bositeng. The order of the spectral
absorption coefficient is as follows: Lake Tathu T | > Lake Tianmu > Lake Taithu T Il > Lake Bositeng, showing that phytoplank-
ton absorption coefficients generally increase with trophic levels, but Lake Taihu T1I is lower than Lake Tianmu partly due to the
high concentration of non-algae suspended matter. In contrast, chlorophyll-specific absorption coefficients decrease with enhanced
trophic levels. Phytoplankton absorption coefficients generally increase with trophic levels due to the increase of biomass caused by
high nutrient concentration. However, the decrease of chlorophyll-specific absorption coefficients with enhanced trophic level may
be attributed to pigment package.

Keywords ; Trophic level; Lake Taihu; Lake Tianmu; Lake Bositeng; absorption coefficient; chlorophyll-specific absorption coef-
ficient; phytoplankton

TEUFAE ) B WOCRE P AT LABCIE K PR OG22, B B B RE LA IR 35 /K T e Mg e & AR DG fE
BB, TEA B A 3 6K AR W B G A ™ T L e M K B 35 78 A 45 D T A 4 3 AR ol i ) AR
AU A 1 R AR ORI R R U B KR [ AT e R 1 B B S R B a0, (M) 2K R
KA E WO OERRI G G I AR T RVE A5 BB S A SR I R B 0, (1) S0
LRER a WRPEIY LUAEAR N IF I AR 09 U K @, () B SLIF AR A Mt 5 L ZO I O R 0
BB AT LIRS I 0 A e e 5 T S SRR AR 106 2R L DTG R TR S A I K A A 7
R AR EEAE . IR B BN R R A E B, K2 0.016 m*/mg Chl o™ SR F RTAR Z2% %Ik
B IR L, S B TR IR RE TR SR (R AL RO R K BRI AR A S A A Ab
TR WA WSO SRR (I AT P i 2™ SR IR Ay 97 D L 0 2 A AL B 2 5, oA K A
HOR W EFRAINA 5 0 22 50 3, R A Bt K 8 H 2 913 3 07 T A BIF 5 X Bk, 9 ELCR 3 4R vh
e F AR B AD BN, TR RE TR AL s B R A

AHETE VAR A AL A K F) R ) 3 WA R R IR AR SR AR CE W BB R R R 3R
a) R MER G B IR EOEIN T N 4 DRI E IR 55 9 AT 15 TERIT S8 WA 0 Ui A 400 W e 28 250 L i i
FA SRR VA IR TR BE A AL A AL TR AN [R] A MR v ISR RO A L ) T e, D it — B F TS K T Ot s
ST WA LR M DK AR T KA K G IR R P R, S TR P A AT 1 12 AR SR . [ ek
WA E TR, TR IA A IR AL BRI BN A R B, DA A A A B AN R K A B B SR
F0-42 il 2 (R 22 A

1 BB ik

1.1 RAE R (8 F0 h fir

IIAZRBE (42 ANFERT) R [T 2004 4R 8 J i, o3 7 Mg G A5 AL 0 X5 K H KRR (10 SRR ) 2R
H T 2006 4F 6 .7 .8 A & A i), B 50 oA 4] BSOS I KRE (22 ME D) SR A T 2010 4 8 A, Acd4 %)
WO A 4] BPARRAEIGTE IR F RN KGR S 05 T 2547, (00 v B 27 g A A A= W 0F 5 e 0T i ) A5 BIL 3
TR IKARRAERIZAKAE (0 ~ 0.5 m) R A9 BB I B T v AT P9 SR IE R PR A7, 47 1] S & 7 W
Fr R BRSO W ZR R LD B R A (B B VR P 5 B W EE (SD) BRI T 30 em i WY RE S 7E -
1.2 BUSHNEMEFKSTEMN

BRCTIN) B (TP ) P AR AE 1 B AR A %, %05 205 S A0 2 e L 1 R L 8 ik b AT
. AR A a fIE R 73 EOERE - ] Whatman GF/F B[S g KA , S8 5 4 DB IE B T VKA vh % 7R 48 h
VAL B 90% (988 BEAE I, SR 5 1 B T UV2401 7303t B 665 750 nm 4RI RE  FFIIA 1 i
19 Wb IR AL , G B2 3K a FUBCBE I SRR IR L. TRWEAIY) (LR 28R a FIBLBE TS MR E 2



FAZRE . RF B IR T 3008 5 5 A BOK e Yo O R 20 T ALAF AR 507

F110 H Chl. a %5,

KRS SRS TN S R T 5K s BB UIAH G WD B B B B B At E a
WL N E PP 0 & S SR B AT A B SRR BOE (KRR R EFRRERE. 1) &
EME TR SR L5 A B RS TE B (TLD) B FR IR 5L AL LA JURR J7 B 78 92 B TAE R #8
R, A E SRR BT R IR BB RN AN NS5 58 IR 48 B0k 8 5 17 5 VE 4 1 A6 SEBR Y ot
o, Z NANEN TR L, g R fER . NG, AR SCR IS & 8 RS BOLEM A & & 5%
bR,

PRI H BT K 8 SRR B 1) E B8 AR, (248 Chl. a TN TP SD 4 Ji. Z8 & & F R &R H R
(TLICZ)) :

TLI(S) = zl W TLI()) (1)

L, WS j RSB E SRR IR BN AT s TLI () 5 j Fh SRS FRARAS IR 2L

AR A A A 1) bt YR A H WHLE 2 1 T
oA oL
CURREAE Tab. 1 The correlation between some parameters
TLI(Chl.a) = 10(2.5 +1.086 InChl.a) (2) and chlorophyll-a in lakes of China
TLI(TP) = 10(9.436 + 1.624 InTP)  (3) U ChlL.a TN TP  SD
r 1.00 0.82 0.84 -0.83
TLI(TN) = 10(5.453 +1.694 InTN)  (4) 2 100 0.67 0.71 0.69

TLI(SD) = 10(5.118 = 1.941nsD)  (5) _W{(W, =r/3r) 033 0.22 0.23 0.2

FH 0 ~100 i — R FELECT A EFRREIAT AR TLI(Z) < 30 HEEFR;30 < TLI(Z) <50
FHEFRTLI( S ) > 50 FEEFR, P50 < TLI( S ) < 60 R EEFR,60 < TLI(S) <70 JHEEESR,
TLI(S) > 70 HEEHE
1.3 SRR LERERZBNESIHE

SR ITAORE 4 1 WO S B R R (QFT) a2 : B 424 47 mm (¥ Whatman GF/F J§ 53 & 50 ~
400 mlzK A (HR AT 7K B PR vk B e sl U R AR L 7E UV-2401PC B S500 BETH T I i vk A B ASURE 49y 1
R, R R R AR B 1 25 IR S L, S B/l 1R 22, Bl 8 B R e S A e e B T 2 1L
350 ~ 800 nm [A]%5FF 1 nm 3 — UG EE , 45 i B OB BRI ZS 750 nm K MO BE, >R Cleveland
AT B A SR TR P AR E

OD.(A) =0.378 0D, (A) +0.523 0D, (A)> OD,()\) < 0.4 (6)

X, 0D, (A) J A IE I B N5 b8 T2 ORI MY WOLBE 5 0D, () o B HTE A B0 R Ay B 5 kv A0 4y 1t
L.
B ML - B VR ORI R FO A O

a,(1) =z.3o3%opﬁu> (7)

Ao, Vg SR KRR, S S UURRAE DRI L 1 R4 15 4 AR

I 10 ~20 ml $A4H B0 IE I 4 h 2547 A (LRI, g b FURI R AR B IR Ry , (8 R R v
ULid 28 IR 2 L, He 5 U4 W WA 28 K50 IRDRE A I 5 7 15 3 B Wi R B o TR 4 R
P AT 8 2 RS ) R 2 € 2 R ) £ B P I PR T 8 T 0 R ) B G W M R B, (X))
W 22 AR BE 2 G M R B @y () RS B PR WA W B R I R, (M) AR

ay(A) =a,(A) —a,(A) (8)



508 J. Lake Sci. (#:64F5) ,2013,25(4)

T AR e WA O A (0 ZRR B WOICRE T IR/, T LR A PRI IR B @, (1) HIHERE a
W% (Chl. a, pg/L) AYLLAA, B ;

(1) = a,(A)/Chl.a (9)

1.4 St ot
iz FH SPSS 17. 0 AT BHs S 1 AT , T P E WAE AniE2E 2295 RIRA R S804 =
PEOHT R IR ST AR 5 ¢ K5, KO PAE/NT 0.05 /R fAfE B 2R

2 RS

2.1 WIREFRRKSEMNER

FIHLE G B IR ST EBOEIEN WA & B IR M A E AR K S R 2R, 25 [ F T PR
K, BATHRRE R EE G AT 3 42 ASSRFE R AT LU 20 w28 Forh 20 i foh B E R0 T L
HARM 22 AR BE R SR, 08 T R BW6.7.8 F B8 B 5 8 5% i 1800 I 351 8 3 ok vp i 3% (3%
2). GEitR I R, R E R LT R E R REIFAEY AR SRR EE R E S TRESERNKE
PRI 7 RS 0 , T 2 T O 6 500 F K 1 I R T 9 (e-test, P <0.05) . ISR 45 S5 4 bl 25
Xt AT FAE AR X T F I S U X e T A S 48 SR — B AR SO SR — T T S T A B
P, 53—y TR 3 AW E E K IR R & AR B B AL

262 A 5 EBY BTGV EE R 0 R B B 450
Tab. 2 Parameter values of four assessment indexes and the evaluation result of eutrophication

levels in Lake Taihu, Lake Tianmu and Lake Bositeng

Wy Chl.a/(pg/L)  TN/(mg/L) TP/ (mg/L) SD/m TLI ST
KT I 98.36£30.5  2.45+0.84 0.31+0.08 0.20 +0.05 75.69 s e
HW T 29.25+17.4  1.23£0.27 0.14 £0.04 0.25 £0.04 64.78 R
W4 62.16 £42.5 1.81 £0.87 0.22 +0.11 0.22 +0.05 - —

KHWG6 H  19.63 £3.91 1.06 £0.09 0.04 £0.01 1.12 £0.19 51.59 BREEEL S
KHEHMTA  12.41 £2.37 1.95+0.86 0.03+0.005  0.99 +0.24 51.98 =
FHWS A 29.18=7.61 1.48 £0.30 0.08 0. 02 1.19£0.17 56.57 ey g =
KEHWIAH  20.39 £8.54 1.50 £0.63 0.05 +0.02 1.10 £0.21 - -
i 2.80 +0.81 1.02+0.28 0.006+0.01  2.10+0.81 34.60 i

2.2 ZiEEY R R

PR R R0 b e ARG AR 7,440 nm T 675 nm JFT S PRI (0 BRAE IR0 BE 675 nm &
TR A a TUHK, T 440 nm 5 T 4R EEGA AT DL WA B (5 38 4 Uk, RMAE R B b Yz R R AR VR
WEAE IR E R TRICRE 1. FEAN R E SRR FRIAE P A TR RS 7E 440 675 nm [ PIAN TR 04, EL]R]
—EFRRE T RIRIRAE S Z 0] o TR MR B A 22 55, AR W PR U AR P (R R IS R B bR TRl (&1 1) .3 A
WA 4 ARG E FRARETE 440 F1675 nm L HIRIL R EL (a,, (440) a,, (675) ) BTG 5350000 : R T 1
0.35~2.13.0.20~1.38 m™" , &% TII 0.27 ~1.58.0.12~0.89m ™', KHIH 0.41 ~1.18.0.23 ~0.66 m ",
TS 0.12 ~0.31.,0.02 ~0. 13 m ™", I{EAH AW TT 1.02 +£0.51.,0.59 £0.32 m ™", K T 0.69 +
0.40.0.38 £0.23 m™", K HH 0.78 £0.24 0.41 0. 13 m™' FI{EHTIEH 0.20 £0.04 .0.08 £0.02 m™" | ~HEFR 1 &
BEEE SRR T 1 B BRI R R B R, h B s B TR T T 1L 52 8 & 8 A0 K B i
YRR EIER 2R 2 T 8 % T S T I /N 53 A0 T 42 A RAE S N RO IR A Y
W AT 22 SORE X6 K I8 TR0 o 0 78 1 9 R e o, AR A T 1 AR T T ke g, RS2 [l — 03, (B R 35 57
TRV ()25 55, V7 IR AR ) W SR 5 Ak R R4 (8 22 SR 2. B DA TR I I T AR, AR R R kA &
FE, N2 HB FHEK A, DT 2 5 PR IF , T MK K AR TEHLURL 4 FE 32 5 , 4% 05 2 [T I A ) (0 R
BEFI M R B 22 S B AR R R AS 2.



FAZRE . RF B IR T 3008 5 5 A BOK e Yo O R 20 T ALAF AR 509

(@)K ITI (7=20) ’ (b)Y HITI (7=22)

P 1 400 ~700 nm FFHHAEYWRCR BN W T 1 (a) KW T (b) KHBI(c) fHHEHI(d)
Fig. 1 Absorption coefficient spectra of phytoplankton at 400 —700 nm in Lake Taihu T [ (a),
Lake Taihu Tl (b), Lake Tianmu(c¢) and Lake Bositeng(d)
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Fig. 3 Phytoplankton absorption coefficient spectra(a) and chlorophyll-specific
absorption coefficient spectra(b) at 400 —700 nm in different trophic level lakes
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