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Comparison of Functional Groups of Phytoplankt()n in FG MFG and MBFG

Taking Three Reservoirs as an Exam’ple in Guizhow Platee}u
CHEN Qian' £ fLI Qiu-hua'?", MA leyan’; XIONG Mei-jun'?, HE Ying'* HAN Meng-shu® © &

(1. Key Ldbordtory for Tnformation System of Moyntainous Ared and Protection of ELO]Oétl( al EnVlroriment of Guizhou Provinee, Gulzhou
Normal University, Gulyang 550001, China; F Internatl‘onal Joint Research Centre for Aquatlc Ecology,, Guiyang 550001, Chlna)

Abstract; Phytoplan‘kton clagsification is the foundatlon for revealing the succession rules of phyteplankton communities and for
conductlng water/@cology dnvestigation. At present , “the classﬂ__l,oa‘flon methods of functional group (FG), morpho-functional group
(MEG ), and morphology-based functional group (MBFG-)'ﬁ'r'é-widely used, although great differences occur among the classification
methods .of different FGs. In order to compare the differences among FG, MFG and MBFG classification methods, FG classification and
redundant analysis (RDA) were used to sample and analyze the phytoplankton community structures and the physical and chemical
indicators of water environment in April 2017 ( normal seasons) and August 2017 (wet seasons). The following results were noted. (D
The MFG and FG had overlapping parts, whereas the MBFG was differed significantly from FG and MFG. @The FG considers the
physiological and ecological characteristics of phytoplankton, which can better explain the correlation with the environment and can
accurately reflect the relationship between environmental factors and the phytoplankton niche. Moreover, the environmental factors and
eutrophication status of the reservoir can be predicted according to the dominant FGs of phytoplankton; however, the FG needs to have
systematic knowledge of phytoplankton identification and a large workload. The MFG classification method is simple and easily
understood, which can better explain the relationship between phytoplankton and environmental factors; however, it is weakly
connected with environmental factors. The MBFG classification method is the simplest and most efficient, although its interpretation
degree to the environment is not sufficient. 3)Each of the three classification methods has advantages and disadvantages; therefore,
appropriate classification methods are selected according to different research purposes and their actual needs.

Key words ; phytoplankton ; functional groups(FG,MFG,and MBFG) ; Hongfeng Reservoir; Baihua Reservoir; Aha Reservoir
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Fig. 1 Sampling sites in Hongfeng Reservoir, Baihau Reservoir, and Aha Reservoir
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Table 1  Comparison of environmental factors among the three reservoirs at level and flood periods
AT LLHUKIE ARk B A K P
kI F K kI F ki kI FRH

TP/mg-1.7! 0.038 +0.018 0. 039 +0. 008 0.037 £0. 015 0.047 £0.017 0.038 +0. 007 0.039 +0. 027
PO}~ -P/mg-1.~! 0. 008 +0. 005 0. 009 +0. 008 0.014 +£0. 015 0. 004 +0. 004 0.03 +£0. 035 0.019 +0.018
TN/mg-1.7! 0.568 +0. 649 1. 622 +0. 531 1.496 +0. 552 1. 827 +0. 142 2.05 1. 007 2.471 +£0. 557
DIN/mg-L~! 0.347 +£0.222 0. 864 +0.462 1.182 +0. 313 1.425 +0. 259 1.367 +0. 889 2. 186 +0. 449
AR IR B/ mg - L 2.437 +0. 474 2.604 +0. 315 2.256 +0.75 2.863 +0. 555 1.96 +0.506  2.624 +0.576
Chla/mg-m ~3 1.542 +1. 14 6.317 +4.556 1.392 +0. 685 6.357 +4.985  10.913 £10.44  12.789 +10. 269
pH 8.457 +0. 246 8.063 +0. 404 8.501 +0.201 8.182 +0. 363 7.749 +0.307 7.899 +0. 205
WT/C 19.44 +1.411  25.265 +1.86 18.54 +1.611 23.69 £2.287  17.197 £1.388  24.567 +0.711
SD/m 1.583 +0.376 0.983 +0. 113 1.675 +0. 15 1. 075 0. 096 1.063 +0. 111 0.963 +0. 048
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W1, X1, X2 1 X3, {E#ThEe#EN B, D Fl MP, 1)
AEREI R MKW B+D + MP —>F /KM B+D +
MP, i 2 fis.

AW L ) 1 B 7 B e =
S, =30 T RLKS ZE T8 SR AT /K LA s 85535 2 1
[ N DIRERE 8 Z F K N Dy AR AE A X A 4 o
B S0, 6 T SR A T K LT e £l s A
B ST DIRERE A L3 k] ST D BERFAR X A= 4
BRI (18% ~0% ), FAKMGF RIS Z
FH PR BT L, O RBHE & 4 X p 5 CHE X A= 9

.r"

B AR (R AW 79% ), FKIH 6 1%
FEEHLL B Dige iy EEMHB(HETLEY & >
46% ). T ALK BTG 7K P2 A B S i ok 2 Yy i
ZRAK. BAEKEET- KA Z K8 D DIReREAH
Kb W B s (53% ~27% ), A FEE K =
FoKI P UIRERE R G N (0% ~12% ), KIFIK
Wz A MP DI Re s I AN 5 (5% ~ 10% ).
SEOKIATIRERE B, D 7E 4 P RAESARX A Y22 5
AR, FAKI B DIRERE i LA F (XS Y >
35% ). BuTRG 7K e~ K M R S 3 DT e 4 Y D
UIRERE G EZL A (XA 55% ), HiAh RAE
S LN BELL R B DIRERE 5 4o X 3 (A XA
Yt >57% ) ; FKI 4 DRFESLL B IJJ ﬁi.ﬁ
P XL (A A >43% ).
2.2.2 MFG BIfiERE| = -f.‘ 4

2007 4F Salmaso % 254 FG JIHEREM PET 2
REBEAODE ) 8 1 MFG) BIRERE, 2o bk %)y
17 NIIRERE, 53 9i1b e\ 2d . 3a, 4| 54, 5b75¢,
Se, 6a, 6b Ja, 8a.8b. .9b 11a 1 11b, ﬁ[}é’é‘yj
Ei(*ﬁxfi%ajﬂ: 109, "R K 6b, 7a %n lb g
it ﬁ{ﬁ%jﬁ%ﬂ(ﬂgﬁ O6b +1b +7a —>3|57J(EH 7a
6b; E?E7J<J¥%M}7%J o A mE, 43 hiib e,
3a. 4. 5a.6b. Fa. 8b. 9b, 10a. 11a Al 11b, {3
Ife#t R 6b ., 7a F1 1b, TIREHEEE K F- /KA 6b +
7a +1b —FKH] 7a +6b; BT & 2K E RN 43 13 3
AERE, /- M:1b, 1c, 3a,. 4, 5a. 5¢, 6a, 6b, 7a.
8b,9b, 11a Al 11b, PLHAINEEREH Ta, 6b Hl5a, I
BERETE /K] 7a +6b —F /K 5a +6b + 7a.

3 MK MFG ThAERETR 15 B2 Ak, 20
TR ZEFIE ALK RS- 7K 22 357K TR 75 465 R R B
AR, LA 7a A1 6b T AERE LA K DL L £ s
( Peridinium sp. ) FI#EH ¥ ( Gymnodinium sp. ) 41,
9 1b HRERE SO, KL 7a F0 6b THRERE 51
B LT K B S K W) = 8 R RE S UL Ao
( Closterium sp. )éﬂﬁklﬁl’»} 8a lf*%ﬁﬂ%, B T R
FE 15 LUK B 5% 8 ( Melosira granulata) 2H ) 6a L
JRHEA A B 8b (f — e, AU SR AE
SR B R e AL ) Sa  — L, R
R 1b HAXHESH (X E Y i 81% ), MR RAE
FLL Ta ST XA R 79% ). F KK
ZEVERAE R 6a 5 — &0, LHIRRAES 1b &
BB, HARAE S I, 7a F16b L. EAE
TR 7K B RIURAE AT DAL 22 HH i A FE e 4 1)
b DyReRE G, HASRAEE S IILL 7a F6b AR, F
TR FRE S IILL Ta F16b (S0, BATRE 7K 22 7K 35
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B 40 %

F LKL 7a F1 6b Fl 5a Jg 3, HE KL/
IR ALY Ta DREHE LA B AT T 3 (Synedra sp. )
Hh5E 3 (Achnanthes sp. ) 2L 6b TIRERE— H &5 ¥8
LT PLF, F K DL AR £ 1R 3 ( Pseudanabaena
limnetica ) FII) 22 3 ( Limnothrix sp. ) ZH A AY Sa B i
(1% ~48% ). FAWIRIEHLL 6b 5 EELH
(FEXTAE R 69% ) , HABRAE S UL 7a DIRERE 5
A KR (X Wi > 57% ) 5 F7KI 4 A RAEE S
5a, 7a Fl 6b DIRERFAHRXT A=) & 22 5 A K.
2.2.3 MBFG YfiE

2010 4F Kruk 45000 52 17 R S fm i 4k A
MBFG DIRERE. HN[EI 2 AJ A1, £0AR . A AL AT g 7K
FEXR 53R 6 AN TIRERE, 4- Mgl B, gd. &5, g6
o7, LUK ELHATIRERE N 24 | g6 Fl o5, DIRERE
BRI ¢4 + 26 + g5 —F KW o6 + 45 AL
IKIEARBTIRERE N o6, o5 Fl o4, THREHEE N
K 26 + o5 —F K 96 + g4 W%ﬂﬂ?ﬁt%%ﬁ'@
HER e 066, SHRERFUEHR A PRI g4 + 6 SRk
HH o6 + 4.

3 K JE MBFG PR ﬁié%@i’%ﬁ%ﬁrjﬁ, 2L

mmﬁ%@;aﬂbk# s L o5 rﬁéﬁxjﬁn% ﬁﬁxﬂ"i
Yy 80% ) - ,\ﬁﬁﬂi RIBLL g6 (i R 2
KA1 A SRR L o6 5§ FEEH( ffaxféizﬂfg@ >

66% ) ; (i ALK P /K I IR BE 2L o6, 1 g5
e, ﬁ;mmﬁai@u %6 .Eéﬁxﬂjn%“wﬁxjgi%g &

>88% )i $7J<ﬂ;ﬁ%/|\7:<1¢ BILL g6 o 4 XS
R A > 67% ) 5 BIWA IK PE A5 SRARE AOF 7K 15
(FXF A= > 71% ) FE K (XA = >
59% ) YL g6 o5 XTI
2.3 TRUFHEYIDIBERE S A5 F RDA
2.3.1 FG Hifght S5 HF RDA

WX 3 KR FG DhRe A ) i1 T DCA 43
Mr, % B d KB BE K 4 5 . 2,539 1.937 M

2.003, 3 PIKIETRUFHEY) FC DIREREREE /0 A1 o 5
LML, R R SRR AUA T kT 3 AN K
FG TIReRE ALY 12 DSBS 74T RDA. 38 i i
Pk, LUK PEISH TN(P <0.01) . TP(P <0.05) .
SD(P<0.05) . mEafRERTEEL(P <0.01) , WT(P <
0.05) . pH(P <0.05) MIN: P(P <0.01)ix7 MEA
G AR REE AR AR R, il L I 2 O RRAE (A
0.556 A10.083( W32, TH), VRt 575 A
FHIKEIE R 56. 4% RIS —HEF 3 1, w w4~
Hep e 72 A XCOCR M 75.8% . UL 1
FlHh 2 Bef R R Z B WA I 1 o A (WL 3, R
[f]). SD. f %6 IR &k 48 B0 pH 55l 1 52 1E A ¢
(W23, FE), TP, WT, TN I N: P 5%4h1 &7
M, AAKEMSH TN(P <0.05), DO(P <
0.05) . TP(P <0.05) . SD(P <0.05) , kiR +h
BB (P < 0-05) . IDIN (P <0.05) WT (P <
0.01) , pH(P <0.05) Al N: P(P <0.05) :;'9 g
A 2 A R (0 FR B B 1 A Z’E’J FAE
{55 0. 545 F1 07098, I WL 1) 5 5% A
KK 5 50. 8% PR IUAE 55— HF 7 L, BT PIASHE P
B T 4 AR SR 71 6% LECELR Oy
2 e BN BB IR0 40 4. TP SD . N: P AT
pH ST RAEH 5, TN . DO, DIN, WT %n%%ﬁ@;a
AR BRHOC, BIROKEMH WT(P <
0.01) . TP(P <0.05) . DO(P <0.05), TN(P <
0.05) ., Hi4h FREL 8 B (P <0.01) A1 DIN(P <
0.01) X 6 ~HA W EMBEEN AR AR, 1 A
B2 BUEFAE(E A 0. 610 F10. 095, FRUFHEY) 5 30
BN K R 61. 5% RBLZESE —He P 1, A
P HE P AR T T 2 EBAH EOC R 75. 8% . B
1 RN 2 R RE R ZBORIHEYI N 4. DO 5
Bl BAEAHIE, WT, TP, TN, 75 4k B2 £h 158 BRI
DIN #4541 2 Ak,

R2 ZEOKEINRERESEERFERETHEE RDA

Table 2 RDA analysis among function groups of the three reservoirs and main environmental factors

- LLHUK AR B gy 7K

FG MFG MBFG FG MFG MBFG FG MFG MBFG
A 0. 556 0.396 0.223 0. 545 0.468 0.203 0.610 0.472 0.200
B 0.083 0.071 0.048 0. 098 0.126 0.183 0.095 0.114 0.129
c 0.742 0.707 0. 691 0.831 0.859 0.772 0.908 0.876 0.736
D 0.722 0. 694 0.671 0.853 0.815 0.674 0. 809 0.832 0. 598
E 56. 4 46.0 40.3 50.8 42.4 40. 6 6L.5 47.6 41.4
F 75. 8 69.3 51.0 71.6 66.6 57.3 75.8 69.5 68.0

1) AASAEER—, B RHE(E A =, C.F-BREAICE N —, D W F-BREEAR SR =, B WFAh-PR -0 R 200 2k i — (%), FYFh-31

B-XRBITESHH (%)

2.3.2 MFG Uife#f 535 A F RDA
8 XT3 K E MFG T REREAE 9= 1T DCA

KPR K43 5 h 3. 138 . 1,750 Al 1. 802, 3
A IR V7 WA Y MG Ty BE TE TF V5 0 A7 o8 422 30 4 1k
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K3 ZEKERBIGHSETEXRERFENBEXEST

Table 3 Correlation analysis among dominant functional groups of three reservoirs and major environmental factors

IK 4 TIRert IR FEAEEN T R P
B TN 0.414 <0.01
N: P 0.404 <0.01
G Ly TN -0.473 <0.01
N: P -0.419 <0.01
N TN -0.386 <0.05
o5 il R AR 6 A 0. 406 <0.01
LK PR T TN 0.371 <0.05
N: P 0.431 <0.01
MFG 5a o0 il R AR i A 0.341 <0.05
i TN -0.431 <0.01
o0 il B R 9 £ -0.364 <0.01
MBFG s wT 0.306 <0.05
6 WT -0.398 <0.05
FG D wT -0.536 <0.01
MIFG 6b WT ~0.485 <0.01
HAEKE 1b e R R A A -0.550 <0.0t"
MBFG " o0 il R AR 6 £ £0,433 ;o <b;9§' /
N: P 0.381 =<0.05 L
i WT I = [05% <0.0l
FG B FISRMRAR R [ 4 10.571 <001
DIN | 10583, | Mo g
=~ PR LA , 0.427 <0.05"
JawkrE S8 e Y, ‘.r.-““f_-la DIN [ % g 0.452 <0.05"
oy /8 /;d & R PR R = | g a0 <0.05 | 7
VA wr | 0.473 <0705 =
¢, MBFG ‘ TN & -/ . 50,05
- &l el — ] - >0.05 g

7

ool DR R 4 O vt 3 e M

SHAERE AT 124 FRBS [ T34 7 RDA. S it 9t ,
STRRKEERRHY TN(P <0.01) . TP(P <0.05) . 5%k
FRERFEH (P <0.01) , pH(P <0.05) F1 N: P(P <
0.01)iX 5 MHA B EMBEMNIREER, 41 M
B2 AOAFE(E IS E] 0. 396 A1 0. 071, FFIFHIY S5 R
Be PR R 46. 0% RBLESE —HEF 4 L, AW
NHEF IR T T AR E R 69. 3% . Ui 1
Fth 2 R B R ZE ORI (0 A SR IR AR 4R
BOFN pH 5% 1 2IEAHSE, TP, TN Hl N: P 51 2
A, HAEKESH EC(P <0.05) . DO(P <
0.05) , Chla(P <0.05) | FERMRERFEE(P <0.01) |
WT(P <0.01) F1 pH(P <0.05) X 6 4> HA . & f#
BEMER AR i, Bl 1 Al 2 A RRAE(ELA 21 0. 468
F10. 126, VRUFEY SHEER T A C R 42. 4% 1
PAESE—HEF Al b, AP HE R Sl AR b T AR AE G
KA 66. 6% . VIR 1 Al 2 REMFRER ZEOT
Y 4 A5, EC, DO A1 pH S5l 1 5 1E #H 5%,
Chla, WT FlE4h R te 555 1 S 00AHC; BTGk
JEFSH WT(P <0.01) , N:P(P<0.05). DO(P <
0.05), TN(P <0.05) , mHifRERFEE(P <0.05) |
DIN(P <0.01) F1 Chla(P <0.01)iX 7 N E A B %

SRR A FR B AR B, B 1 R 2 f 4 A (6 5k 5

0.472 1 0. 114, FFIFHL Y 5 355 A T 4 2 L &R
47. 6% RIE SR —He P 4h b, Arsi R E T T
EEBAHIC IR IY 69. 5% . PR 1 Fnjlh 2 REfEREK
ZBOEWE /345, TN, DIN, Chla. N: P 1 DO
YIS R IEAOE, SRR BRSO WT 25 % 1
K.
2.3.3 MBFG YJRERF S5 H 4% HF RDA

Wi X 3 R K BE MBFG I B B A 4 & it 47
DCA, % 3 e KB JE K 53 0 . 2.102, 1.219
1.407, 3 A/KETFFHEY) MBFEG DORERERETS 43 A B
LR MEATAY PRCR SR RIS T k%) 3 K
J% MBFG HIREREA: W) F1 12 D 3RES T3 17 RDA.
W ife, LOAMKERS 1 WT (P <0.01) , PO, -P
(P<0.01), EC(P<0.05) ., pH(P <0.05) I TP(P
<0.05) X 5 A HA B MR AR AR 5 il 1
HUHl 2 AOERE K 3] 0. 223 F1 0. 048, PR 5
REEIN T A5 56 & 40. 3% IRPLAE S —HEF4h F A
P HEF AR T A DG R 51. 0% . UiHH
| Filh 2 6efi B R Z 807 U AE Y 0 53 M. WT,
PO, -P F1 TP 5%k 1 2IEAHSE, EC il pH H%h 1 2
A, EAEKZETSH TP(P <0.05), DIN(P <
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0.8 R CoD 0.6 ) 0.8 .
(a) #LHLRFE FG (b) £LHUKEE MFG 2 EC (c) #LHK I MBFG
|
|
] S—
0.6 b | -0.8 con -0.8 PO;-P
-1.0 08 -0.8 0.8 =-1.0 1.0

081 () AN MBFG 5w

wT ni N«

._-u-J"""‘JL.-.-._'_

g3 E

-0.8 con

0.6 -0.8

0.8 -0.8 0.4

() FIgIKIE FG

0.6 6a

(hy PIngKE MFG | O

>

(i) Pns7k % MBFG el
il /

‘_.-' |'I .,
-04 con | AN

DIN 26 ~gl

1.0 -0.6

d I ! “l"j‘
f .'ng 3 RDA analysis of phytoplanktonu biomass and*environmental factors in the three reservoirs using FG, MFG, and MBFG

0.05) EikEREL B (P <0.01) . WT(P <0.01)
FIN: P(P <0.01)3X 5 EA MRV S5
i, Bl RN 2 AAEAE(ELIA $] 0. 203 F10. 183, TRiE
HEY) 5 EREE I F M OE 56 R 40. 6% R BLTE S —HEFF
Wb, AUEAHEE RS T AL RN
57.3%. VAR 1 R 2 BEMERER 2 BOF ALY B
AR, N:PFI TP Sl 2 1IEA G, DIN, WT FlE
FRERFR A S 1 EAAOC; BTIG K EASH WT(P <
0.01), TP(P<0.05) , HfhfREh#E% (P <0.05) |
DIN(, P<0.05) . EC(P <0.05) Fl pH(P <0.05)
X 6 AN HA BB ARG Bl gk 2 1
FRAEME IR 2] 0. 200 F10. 129, IFHFE Y5 R8s K 1
KK R 41 4% RIAESE —HF 40 1, Api~HEF
AR T AR 68. 0% . LI 1 A% 2
REff B R Z ORI 0 A, EC 55k 1 2 IEAH
X, LR ERTEEL. WT, pH, TP Al DIN ¥ 5% 1
A

3 iFig

A L) T 7 45 4 A UL P 25 B B 1 208

1.0 -1.0 0.6

I \3 =mkErG, mcﬂ--@mzﬁﬁmmssﬁsmﬁ%m RDA

BT FG M MFG ShRERE /2K B £ T
MBFG, W FG Fl MFG Jj g #f 7 25 01 8 i 7 17 Ui
MY BRSSOl AR, AP Fh
X WEAR WU RE VR 1 0 tE LA AR R sk, 1 FG
IHREREI/D T IX Rl AEME S 2. AW LB, 3
IKIE FG THREREMI HLEL, LOWUKEDE ST RERE N B,
D. L,. NAIP, AAEKERAIIEER N B A1 D, B
MK BEAR AT BERE N B, D Al MP. 3 JE /K J#E & &
e N e | IS E ARV L SIS o LY VAR R
B[ 1 U, A A R R R R, e
AW B —E WA E. L, ShREREAC e pEAh S
R W, ME N AR R PR EE SR R ALK
s A2 N D RE AR M 2 Ok e
WM AR ELE 2 ~3 m BESE BN E LY
KRR G Z. P DIREREAC SR 28 0 OkL B 4 i
W AR N DREREARML S AR 5T N A P
UIfe )2y X T2 MER)Z. B Ut
FRAVERIIE /NS, 38 0 A 58 o rp 8 FR A rh /N
WA, IF H BRI, 32 (IO B AR 55 50
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BR800 D hBEREAC R LR N B AT, 3 R A
R EAEFRE | WM AR, XE SR = 8
JES25 200 MP T REREAR MRS O i i, Y
BRI Eh | MR A KA 2 s B R
REFEEIEM TR, LK E 7K (40. 46 ) Fi1=F
K (44.59) AL T g SRR, & TR BRIk K
P TAEIK Rk 1 (44. 59) F1 7K 5 (40. 82) 1
R FHEFRACE, JB T H/ NI, SRKERZ 36
m; BTG 7K B K 3 (45, 12) R K (47. 02) ¥kt
FTrEFAKE, J&T/NENA, fRKEZ) 25 m.

KL FG DIRERFA A B 55 1 7 Jife A 4 0T B 15 114 i
NEREST, SAFA XK R RA. MFG DI REREAH
LA, UK ELATIRERE N Ta, 6b Fl 1b, HAEK
JERAINBERE A Ta, 6b A1 1b, BT 7K 0L # Th dE
N 7a, 6b Fil 5a. 3 FEKELHIIRERE 22 FAK

SRR | AR K BT 7K 2 S 7K 30 28 2 7K 30 2L
TOHEE ) o B8 40 /NS A 8 D = B9 DI RERE 7a L
5 T B B P80 20 6 KA P Rk B 4L 6b
. LUK 28 T A 7K - K 300 & 2k W LA
B A TR TR A 3 0 R 7
YHER D, AN HRE (10 ~28°C )| 2k JAAEOE
BRI T3, Of BB A E | ki
%@ﬂm%ﬁ%ﬁﬁ,ﬁﬁﬁ%ﬁﬁm N
S TR 16K P K I (231 69°C AL

25.27°CH Beibt, LR REELIN G T S el s

BT A R A 300 LA T 0 B D 2 K T B e ey
FTIRERE Sa i 3, 5 WA B A 55 A 7
KPR, BeiE IR EEAE 25 ~35°C. K TR B3 T ik
B, MBFG DhBEREAH LA, Z0HK DL $53)
AEHEN o5 26 Fl gd, IR S INREREN o5 | 26
i gd, BT EER BN RERE N o6 Al 4. 3 JEIKJEEYY
Phgd . 5 1 g6 TIREHTE H FEP0. LITIRERT o4 A
A S A RN BT BRI, G SR R R AR
PAZHARERE o5 20 1000 A w80 1) A TR ) PR 4 it 00 5 28
PATIRERE g6 AR JCHE B I HAE T A re i i 2.

RDA 25 AT LIE H, ARIDIGERE (FG, MFG F1
MBFG ) [ # E IS N F L RV 25 2R, 2100
IKIE FG THAERE R E M T2 TN | AR dE 51
FIN: P. MFG DR HE I 252 e K J& TN, & 4G R
ERFEEOR N: P. MBFG DJRERF 2 2552 i [ 102 WT
PO~ -P. A AE/KIE FG ThAERE I F 0 K 1 &
WT. MFG DIREHE 2 2552 i [F 72 WT Fl i 4 iR 3
R0 MBFG DIfeHE W &2 m 2 WT ., Sihiih
FEROH N: P, BTG /KJE FG DhRERE B3 m A T &
WT., &5 B2 Eh 75 80F DIN. MFG T BERE i 25 )
[ ¥J& WT . DIN F1 Chla. MBFG ZhRER: i 25 520 (K

TR WT. JEASCHE T, &I 3 BEKIE FG X ER
B HA BT W e R FE AR G | 3 K B 5 3R A
TIIAFAEN S F AN ; MEG ThBERERTPRES 1 i B¢
JE2F FG IEERE, T MBFG JIfERE 3 HEKIES
BN F 2 (A TE W MO 5 1 MBFG TIREREXT
IEE R A 2% | BT /K 28 5 3R BE IR 7 22 18] G
EACME, B AR & R, X5 Hu
D BRI AT 4 R — 3

gi b, M FG DI REHE BE A2 AR f b At B8 I i A
YIRETE S5 A0 DL B A (AR DG, [RI B mT AAR
i V7 WA P 0 35 ) REAE FOUIN 7K 22 A58 R B 3tk
A, M MFG 1 MBFG e #f % i 4 9 B 5 4544 LA
JIREE R R B A4 22, 3 /K JEE MFG il MBFG
SRR B = B AR .

4FthGmMme%ﬁﬁ%ﬁ%ﬁﬁw

X LG 3 FRIBRERA S K7k R B, MFGANRERFS

FG DI AEREEAEE A7) | 1T MBFG JUAERES FG A

MFG HiLL, 2 58K, FC\IhRERES 18 197 ety
AR B | A 25 2SS AT , (B T M R 5 R 9 A

e, REMSTE M R MRS A T 5 VR W A
ZIACHR. [ AT LIRS e 4 DL T R BT
WA PR T R A R F R e
LIRS . R FG DhRERER B L4 A

Yr a4 SR, A BE R B, MFG )

REREP TR TS 0 | T ELREAS IS B A I 1
WS ERBEN T RICR , IMDDRERES SR TR

BeH5, AN XS AR, /NI e A R 65 .

MBFG DIRERES K7 I ROA e B2, 9FHh T FG
DIRERES Z  FETFE I (R, IF L MBFG 424

SR % S MU | X TR A A

FH. {ELJE MBFG DIAEREXT SR 550 R R 05, 432K
AR TR, PR 3 A 4207 B AT sl

R, FG DIREREXS T H A L AL VP WE M S 5
ARANLE G LA A3 FI AT AR AR B M, MFG
DIREREVEIR T FG DIRERESY ST IOMERE , X FIF

PR R R RO LG BB B T LA

RO, MBFG X F B/ 41 5 VORH | o]

DAARAT i EAT DI RERE I 43 2. MRARBIF T H 9 AR,

B VBRI 58, FERERR A SO AR 1 ©

O SR T PR A 53 27 0.

5 #ig

(1)FG Fl MFG Ty BE T 21 5L 5 - 3t i T
FERIAHSEE, I H MBFG HhRERE > 280 B A 1R
1 B i TR
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(2)FG YRR RE NS AR I b fit B V7 I AL ) HHE VR X EE SRR AE M R [T]. BB, 2015, 36 (12):
- 4436-4443.

SRR AL LS PR A G, (]I RT AR 9 77 W . .

. . Li L, Li Q H, Jiao S L, et al. Response of phytoplankton
*E%{jt%]j] ﬁgﬁ?ﬁ{'ﬂl 7J(E:Fﬂiiﬁ PR ?%’{j(;u functional groups to eutrophication in summer at Xiaoguan
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