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PREEARET P e A A, FBOKMARAAT%
PR AL AE T, X BRI AT KR g SR
JCER WA (DIC/TP), W] JE BT A 4 ik 52 300 1)
RS, LKA & E R R R

TR (N23°33'~N28°20" . E115°50'~E120°40" )
KAREAT, MHARZ, HEIEAAE 50 km? LAY
WAL 740 %% PEATERST, A A 5000
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F 2023 4 BF, kPR BT
11K (1) HEATEPARNRAE . 11 JBEK 1 i
PEARAEEZS . 2. MUK . S RE LA s B TR b
P R AR T T A . Fi IR SL 252—2017 UK
KL T AR ARG Ay Stk bt ) U R RLE AR
IKIERESRS (V), KRR 5 20 K (1)
B(vz1x10° m?) . K (2) B (1x10° m’<sV<
1x10° m*) . A (1x10" m*<sV<1x10® m®) . /)
(1) A (1x10° m*<sV<Ix10" m*) A/ (2) Hl
(1x10° m*<V<1x10°m® ),

12 MIRAE
12,1 FRARAE

1) 7KJi

B 5 L AP R K 88 A6 K B e U 7 K
I 0.5 m AbRIBOKFE, FFRKHE 500 mL R &
I PRRDRIEE , AT RURE . 3R M BRI 7R (8
W, FECmE Ml FHAUK S ISR AR T fER
FEIKBRIT, TR 5 AL K K e I, P o
KARKFERIRI , 0 SR KRR BBl B PR . R
AT A AR R AR K K IR AR5 B o S8 BUR B
Jei LB S, HF T AHSOK T HR
TR B 2 34T

2) IHIEEY)

i S LA WL RK S TR, BUTL K
FEE T ROGIWRI S . 7EIIGH 15% & 3HAH
AT E o 7 B SC S s DIE 48 h )5, FIH
WEE T, O LVEWRR, FEARE 30~50 mL, fF
JTE 50 mL 2R 28R B0 T il VLR BM-
1000 Y6 W B U TRl e e . T, Bk
I 0.1 mL KR TIRHEE Y T HEOE S, 7 40 £5
P N, WL 100 DHLEFNY ., AN I KRR 2
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Tab. 1 Distribution information of the reservoirs
K v St B Jr e it RUEZE/x10° m? e el
Reservoirs Cities Latitude and longitude Drainage basins ~ Total storage capacity Functions Category
Mianﬁiﬁjfﬁe}irvoir et I\1132141064‘30;";f‘S;24"7" LI 16.95 Ko B SR
Chiz‘;hﬁzz’:fvoir =M 1\,15216]74%3625120 [LIPAR R 8.70 KL Bk x@ "

G IRy \2s0oal a2t BT 655 WL B, B k() W

Dongon nervoir T Netegen s AR 435 WL B RE K ) W

Donga e voir NaszaTA, LR 206 fok. Rb, WE K () W

shar KR e s T Ve 17 Bk Bk, g k) B
Do v T NaTATAS TS T 102 W, KL KW
Cuancoms Seorvorr T N2edSLIT, AR 0.24 ok e g
Tangbl?alféiirvoir A I\1152161091072"2"623158"3” URES 0.08 Bk SIS
bl R wE haom
1.2.2  KEiFfbIEbR HEEFHEPEA HLBR ( Dissolved organic carbon, DOC )

FERES RS R, fIFHZEGA: (Security-Disk )
Xf 7K 44 3% B B ( Secchi disk depth, SD) 47l
iy R 95 E HACH (¥4 ) pHC301 R J¥ i1 .
HACH ( W5 % ) HQ30d #% ¢ . HACH ( M5 7 )
2100Q i B (A5 AN 4 76 B3 Wi /K i ( Tempera-
ture, T). pH. DO FIJ A ( Turbidity, Tur), i
RS54 0.1°C, 0.01, 0.01 mg/L £10.01 NTU;
[, {8 F BBE %} 41 3 25 53 #r4X ( Fluoroprobe )
DU 5 T i AL ) i %5 FE S it 28 % a ( Chlorophyl-a,
Chl-a ) ¥R,

WA S s, RS CEREE
DE S i SR B M B R T i 524 Mool
JE 0 2 AE( ( Total nitrogen, TN) & KH
GB/T 5750.7—2023 { A= iE AR FH K AR A 36 71 5
785y HHUERGFEYR ) ME SR IRERFE AL ( Per-
manganate index, CODy, )o

KRR BERRETAEUERR (0.45 pm ) 30E, I
W % 20 mL B, SRJ5H 8 pL 1A fb ok
B2 DR, 4 C {17, ] 5 H TOC-L CPH &
HUBR M 22 bk izfik ( Dissolved carbon,
DC) #iI DIC ¥ FE #4705 , DC 5 DIC 2= {E AP

We s . i1 DIC/TP. DOC/TP. DC/TP 255 1,
BWRARIE R L 58 TR | IR %

B 2R
1.2.3 VRIS S

FRIFAE ) S % B RN AR BRI h A )
MR PR IEAE ) B B M E kS SL 733—
2016 (P9 i 7K S0 72 i A A W 0 R R ) Y, AR
P B LT PR A N ECR USRI ik 067 T
TR, BRE AR,

124 ZEEFRIREIRE

ZEAETRIRSFEE ( Comprehensive trophic level
index, TLI) {2 ARk e A BN B AR 25 R
WA Y HI 91.2—2022 (KK FREE i PPN HOR
BT ) 24 X 1 A o SRS HEAT VA i — R 12
BT E O B A ST H B SRR SR G T
B, HRO S A CAE AT, EE T
H TLI A,

TLIZ;:W,xTLI (j) (1)

K (1) e TLL () 05 j M SIP E R E SR
RETEE w,o8% ) P S IEIH 8 FOIRSHE 4L
HIAHSCALE , HiH Chl-a, TP, TN, SD Fl CODy,
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AL E A 918 0266 3. 0.187 9. 0.179 0. 0.183 4
#10.183 4,
KSR H B IRRESIR B R A N .

TLI (TP ) =10% (9.436+1.624InTP ) (2)
TLI ( TN ) =10x ( 5.453+1.694InTN ) (3)
TLI ( SD) =10x ( 5.118-1.94InSD ) (4)

TLI (CODy,) =10x (0.109+2.661InCODy;,,) (5)
TLI (Chl-a) =10x (2.5+1.086InChl-a)  ( 6)
K (2)~X (6) . Chl-a ALK pg L'
SD WA my HARTEFRA AN mg L',
1.3 HiERESSR
fdiFH Excel 2021 X HE G #EA I S A0 3, XoF
BAGIR AT X BB, dn/NVEE R 22 5, IRl
H Origin 2022 Pro %: il 5idfz €13 Fl IBM SPSS Statis-
tics 27 GLit#To
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WH BKIER TL {Hkwm, 4 544, WTRERE
TR BP T ARBRKER) TLHERAL (35.9),
ST MR K PR ARAIR (39.1), SRRV, HEK
T 2EOL X RK PR, Ui M XA 7K B 8 R KB
. AR D Ll XK RS2 3 0 N TR 3 T HAR XS
D T IEARX T HAB R D, AKX 3
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ococcus ) . WRWEFER ( Spirulina ) 55 ; BEBE T/
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BRI TR ( Ceratium ) %5 PRI TERE
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Fig. 1 Comprehensive trophic level index of 11
reservoirs in summer and autumn of 2023

in Fujian Province
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Tab. 2 Phytoplankton identification results of 11
reservoirs in Fujian Province

["] Phyla J& Genera
DNEREE . KRR NEER. HHRR. T TR,
AR SR, SRR (Schroederia) . Bk
ST B (Eudorinag ) VUFHE)E (Tetraedron ) TR

Chlorophyta J& (Chodatella ). BiE#EJE (Hippodonta) . =i
J& (Coelastrum) . fiREFEIE (Staurastrum) . 5
)8 (Gonium)

WEEEE . R, EREE. BREEE. RelE
W J& (Pseudanabaena) . WRLE:JE (Aphanizomenon) «
Cmi byt FREEE (Merismopedia) « filE#E)E (Anabaena) .
Yanopyla sy iJs (Raphidiopsis) WS (Anabaenopsis) «
YNEK 223 )% (Leptolyngbya)

ANIREEE . HEEE . HEEE. SRR, R
J& (Achnanthes)« % ] )&% (Diatoma) « W TEHEIE
(Navicula)

TS
Bacillariophyta

]
Pyrrophyta

aEEr]
Cryptophyta
2023 4FEL . BKTE, 11 EEIK R R TR A ) R
JEFEA 1.13x10%~5.77x10° A~-L™ (% 3), RIZTFE
) %5 e e R BRI, R 5.77%10° A4~-L7
T Ui A A0 % R R I 2 1l 2B K, D 1.13%10°
AL X 11 EEAK BRI TR ) R B A T o v 2 S

MR, ZHEEE (Peridinium)

B
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AT, AR R 11 EETK PR R ) R R 2 (A 2
A (P>0.05), S5E . EERAYREZN
KRR E TR R AT . AR E TR K E
e BEAEAE 2200, vl B K TR A ) 2

R i T AR
M 2 31, WEFEITAE 8 K (ARIKKIE. &
BRI . HEFOKIE . MAEMEKIE . RYIKEE | i
KIE K. BEKE) RS2, 2
=3 wEEE 11 EKE

RN

K (LSRRI . SREkoK I ) JEARREET TS
Jes VKR CINSEKIE ) DASREET T RIREBET 100
W1 AEDK R PR A AR,
HAR IR P AR 2 O B DR T 5 ARk
KPE . AR | ML TRLK AR A MK 128 DAy -
ZRMERESER s SRR | A7 SR ERNL K N
EREERERE WS SEBUKIE | AT K -
e SR P s B B K i - T
(x10" L")

Tab. 3 Phytoplankton density of 11 reservoirs in Fujian Province (x107cells-L™")

e SEKEE  RERKE  AYKE REKE WRIOKPE SESBOKE MAEMOKE  RIDKE WEKE IFKRE & BKE
Reservoirs Shanmei Dongzhang  Shidou  Dongxi  Bantou  Tangban Mianhuatan Dongzhen  Chitan  Shanmei Guanchang
Reservoir  Reservoir  Reservoir Reservoir Reservoir Reservoir — Reservoir ~ Reservoir Reservoir Reservoir — Reservoir
I
Phytoplankton (.11 4.93 0.57 1.26 0.82 0.95 1.64 2.31 3.39 3.40 57.70
density
B %0 ] Pyrrophyta E%f;n Cryptophyta  TIARAEREKIE R log,o ( DIC) “ifif kK, R
1] Bacillariophyta £43:1] Chlorophyta . . U _
B 90 ] Cyanophyta WEZKPER) DIC W fermr, A (13.02+0.65) mg-L™';
100 = — 1 — = SRMTTILZEKER log,, (DIC) Kituf/N, FMIL

oo
(=}
T

(=N
(=}

o
(=}

IR AT B L L%
Proportion of phytoplankton density

B2 2023 £2.#FEEE 11 EKERENEILFNE
HEE ER LB
Fig. 2 Proportion of phytoplankton density on the surface
of 11 reservoirs in summer and autumn of 2023
in Fujian Province

23 1EBEAE 11 BEKERBLLIFE

FE A 11 K R TP MR YL B R (1 0.02+
0.00) ~ (0.42+0.02) mg-L™", Hr b &Kk
PEW) TP WS, A (0.42+0.02) mg'L'; 5
WSEKEE . VT AREKE . 5 H T RIIKE
A K = B T b VR K P B TP VR B AR, YR
(0.02+0.00 ) mg-L ™",

MIE 3 Hlogyy (DIC) “GEH AL 1) A

KK DIC HREEfAR, hy (3.49£0.17) mgL™',
2) AAYRKIER log), (DOC) SHHRA, FKHAY
JKEER) DOC W FE S, A (46.57+2.33) mg'L™',
FRAEMEKJZE Y log,, (DOC) ifidpe/N, F£UMAE
MEK ) DOC B Ak, & (4.30£0.2) mgL™',

SRR, BRIE AT ARIEMEK RS JE T Tk K P
i) DOC ¥ &£ /T DIC ¥k &4k, HAR/KIE ) DOC
W4T DIC W .

logDC/TP) | 0 0O 0O 00O OO O0OOOOO® - . -
logDC) | e @ o000 000e0e ;ﬁ?ﬁﬁler

logi(DOC/TP) 1 © 0 000 000000
log,,(DOC) ®@ ®© 0600 0 060 000 O

log DIC/TP) | e 0 0 0 © 000000 O3
log,((DIC) O4
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B3 2023 £F.BTEESL 11 EKERBELLARE
Fig. 3 The carbon-phosphorus ratio of each form in 11
reservoirs in summer and autumn of 2023

in Fujian Province
11 J457K ZERY DIC/TP. DOC/TP. DC/TP Fil TN/TP
EFEPR S KR TLL, TRUFAEY) % A G R NIEL 4 B
JNo i#d Pearson AT, & ¥E DIC/TP 5 TLI
(=0.677, P<0.05, n=11). FIFHYHE (=
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—0.696, P<0.05, n=11) ¥ EENTHILER, 5
TN/TP. DC/TP & i 3 IE A (7=0.636, P<0.05,
n=11; r=0.641, P<0.05, n=11); TLI 5
R EIEAOEER (1=0.677, P<0.05, n=11);
DOC/TP. DC/TP 5 TLI. VZUFAE Y% A S
WEEMCE ., 5K, DIC/TP Al ik R AE K P2
BB NHHER

»
N
W& e
T
AN &
Q\&Q 0\'8 Q& ,«“@%1@5@@&
& F S

e @) @ @ @ @ @ Jos
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o @ @ @ g
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Phytoplankton density @0 -@t '4
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(TLI) GEFAEYE B HE X 5 4r
Fig. 4 Correlation analysis of carbon-phosphorus ratio
with TLI and phytoplankton density of 11
reservoirs in Fujian Province

T *RIRTE P<0.05 (W) K BFH; #RRTE
P<0.01 (BUR) KPR AN R B RS AHCER
B, BB BRI AL . 17, FIARIENR, B
P FIRATIRR F I FERIA] B AN O R B K-

Notes: * indicates significan differences at P<0.05 (two tails)
level; ** indicates extremely significant differences at P<0.01
(two tails) level. The values in the lower left circle represent the
correlation coefficient. The darker the circle, the better the
correlation. Rows and columns both represent indicators, and the
crosses of horizontal and vertical represent the correlation
coefficient and significance level between row indicators and
column indicators.
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402.6, ZEREKH], SHEFOKEML, BRESE

Tk /K ZEH) DIC/TP {H A,
3 iFig

3.1 DIC/TP {EAKEEFREIBHFII AT
HAT, TLI B HNE SRR
2, (HHERIE H T 0 24 AR AL 1A 2K 3

HBRGEREFRED AR5, Wit i
B AN RE TR SR E M B LL . TN/TP 5
TLI [ %, %&FL DIC/TP, TN/TP 5 TLI # 5 ¥
WERAAEE R . TN/TP 76 5L TP Mk 1
HLY)E 2 IR Al B AR bR 2 — 2, RS s ke
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1 1) CO, B2 /TP LA X 18 77 Uit A 40 45 A0 R el
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TE 8 TR B T REVE Ml B AT IR R, 45 R KW
DIC/TP REH LS H Jie L 55 RS 0L 4 i 2% 32 11 A8
feia#, X RE T RTRPT s as et A
& FRAPEM bR 1 A B R AT 08, DIC/TP 45
Wbt C. PEFICRIMATE S, EOW MRS LT
S TSRS A YR SRR, S
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P e HL AT 3 A 3 5 7E S 22 1 K P v A T S A 3
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5 2023 £E.FFEES 11 EKE DIC/TP &
Fig. 5 DIC/TP values of 11 reservoirs in summer and
autumn of 2023 in Fujian Province
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Study on carbon-phosphorus ratio of eleven reservoirs in Fujian Province

ZHOU Yuanyuan', SU Yuping'?’, ZHENG Luwei', Ayub Gohar', HUANG Shiyu', ZHONG Qijun’
[1. College of Environmental and Resource Sciences, College of Carbon Neutral Modern Industry,
Fujian Normal University, Fuzhou 350117, China;
2. Fujian Research Center for River and Lake Health (Fujian Normal University) , Fuzhou 350007, China;

3. Fujian Provincial Environmental Protection Design Institute, Fuzhou 350000, China]

Abstract: [Background] Carbon (C), nitrogen (N), and phosphorus (P) in water are the main limiting ele-
ments that affect the growth of algae and the community structure of phytoplankton. The study of the dissolved
inorganic carbon/total phosphorus ratio (DIC/TP) provides an important way to alleviate the eutrophication
problem of reservoirs and lakes, which provides a new restoration solution of it. [Objective] The study aims to
analyze the nutritional status, phytoplankton community characteristics and carbon-phosphorus ratio of 11 reser-
voirs (Mianhuatan Reservoir, Chitan Reservoir, Shanmei Reservoir, Dongzhen Reservoir, Dongzhang Reservoir,
Shanzai Reservoir, Dongxi Reservoir, Shidou Reservoir, Guanchang Reservoir, Tangban Reservoir, and Bantou
Reservoir) in different areas of Fujian Province in the summer and autumn of 2023. [Methods] In the summer
and autumn of 2023, 11 reservoirs in different areas of Fujian Province were used as research objects to conduct
on-site sampling and monitoring of water quality, phytoplankton and environmental factors. [Results] It was
shown that the comprehensive trophic level index (TLI) of 11 reservoirs ranged from 35.9 to 54.4, while Guan-
chang Reservior was at the mild eutrophication level, and the other 10 reservoirs were at the mesotrophic level.
A total of 5 phytoplankton were detected in the 11 reservoirs. There were 36 genera in the phylum, of which
Chlorophyta had the most with 15 genus, Cyanophyta had 11 genus, Bacillariophyta had 7 genus, Pyrrophyta
had 2 genus, and Cryptophyta had 1 genus. The density of phytoplankton ranged from 1.13x10° to 5.77x
10® cells-L ™", and Cyanophyta was the dominant category in 8 reservoirs (Mianhuatan Reservoir, Chitan Reser-
voir, Dongzhen Reservoir, Dongzhang Reservoir, Shanzai Reservoir, Dongxi Reservoir, Guanchang Reservoir,
and Tangban Reservoir). The DIC/TP value of water bodies in 11 reservoirs ranged from 17.4 to 402.6, with the
lowest DIC/TP value was observed in Guanchang Reservoir in Ningde City, and the highest DIC/TP was ob-
served in Chitan Reservoir in Sanming City. Through correlation analysis, it was found that there was a signific-
ant negative correlation between DIC/TP, nutritional status index and phytoplankton density. [Conclusion] The
carbon-phosphorus ratio has a significant impact on the phytoplankton community structure and eutrophication,
and is of great value in exploring simple and low-cost ways to alleviate eutrophication. [Significance] The in-
novation of DIC/TP index shows that the difference in limitations of biological utilization of CO, and P can
change the structure and composition of planktonic-submersed plant communities by adjusting the concentra-
tion of DIC, TP and DIC/TP in the water body, thereby mitigating eutrophication process in the water bodies.
Therefore, based on the carbon and phosphorus limiting effect of aquatic ecosystems, considering the mitiga-
tion effect of CO, on eutrophication and the application of DIC/TP indicators is a win-win situation for protect-
ing water quality safety and promoting water body carbon sinks, as well as research on serving and managing
ecosystems in the future.

Key words: carbon-phosphorus ratio; nutritional status; algae bloom; eutrophication; reservoir
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