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Growth curve of Potamogeton crispus and its influence on water quality of plain

reservoir in the Yellow River Delta
WANG Yu-Ting', QU Ming-Min?, REN Zhi-Yong?, QU Xiao!, YI Hai-Ying?, ZHANG Yue-Hui!, JIAQ

Xiao-Xia', ZHAQ Rui® (1. Hydrobiology and Engineering Department of Laiyang Agricultural College, Laivang, Shandong.
2652005 2. Water Supply Company of Shengli Oil Field, Dongying,257097; 3. Beifing Fishery-tech Popularizing Station, Beijing, 100021,
China), Acta Ecologica Sinica,2004,24(5) .888—~894.

Abstract: Several studies have demonstrated the influence of submerged macrophytes on eutrophication or water quality with
different results. To assess the effect of a submerged macrophyte, one should evaluate the ecosystem throughout a year in
combination with the growth curve of the plant.

The growth curve of Potamogeton crispus was determined from seven investigations from October 2002 to May 2003 in a
reservoir with 7034 of area covered by P. crispus. The effects of the grass on water quality were assessed by analyses of
fluctuations in total phosphorus (TP), phytoplankton, and pH in the reservoir and in five other reservoirs with 0~30% of
areas covered by P. crispus, Myriophyllum spicatum ot a combination of both in July and October 2002, and March and May
2003. All six reservoirs are located in the Yellow River Delta (38° N, 118° E). The grass growth equation from October to
May was regressed as GB=34. 1 X ™" (p<0. 002), where GB refers to the wet weight of grass per m?, and ¢ refers to days

after germination. The equation from March to May was GB = l+el%,5£_ou.ﬂ33m (p<C0.000). The {luctuations of TP,

phytoplankton, and pH in six reservoirs exhibited (1) maximum TP in the reservoir dominated by P. crispus (RDP) oecurred
in March rather than October; (2) maximum cell abundance and maximum biomass of phytoplankton in RDP and the reservoirs

with more than 25% of area covered by macrophytes occurred in October rather than in July; (3) of the values of
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phytoplankion in March., the RDP contained the highest biomass, dominated hy diatoms; (4) annual average TP and cell
abundance of phytoplankton in RDP did not differ significantly from the other five reservoirs; (5) annual average cell
abundance of phytoplankton correlated significantly paositive with TP (#<C0. 005) in all reservoirs, and annual average TP
correlated significantly positive with chloride concentration (Cl) (p<C0. 005); (6) submerged macrophytes could stabilize pH
and appreciably increased annual average pH: (7) in reservoirs except for the grassless and shallow one, phytoplankton cell
abundance correlated significantly with zooplankron abundance.

The result indicates that the submerged macrophyte P. crispus grows mainly from March to May when the temperature
ranges from 7 to 25 C, with a maximum biomass of 2. Skg/m’. Twa species of submerged macrophytes in these reservoirs can
only delay the platforms in the yearly curves of TP and abundance of phytoplankton while buffering the effect of
eutrophication; they cannot control eutrophication because their decay or germination may increase pelagic nutrients in late
autumn and carly spring during diatom blooms. The trophic state is regulated by the concentration of TP. Excessive seasonal
blooms ol the grass can decrease the circulation of nutrients and reduce ecosystem productivity. Moreover, there is a risk that
flourishing submerged macrophytes could increase pH so much that it might cause a change in ecosystem strucrure. To reduce
the coverage of P. crispus in a reservoir by fish predation, both herbivorous fish and omnivorous fish should be used because of
the high growth rate of the grass in spring.

Key words: Patamageton crispus; growth equation; phytoplankton; total phosphorus (TP)
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Table 1 Distribution of macrophytes in the researched reservoirs
7K FE Reservoir M H Gudo ¥ %4 Puri. Plant f.E Res. 5 PR Gubei RS —PFE Guda. 1 e % Guda. 2
fi# Area (hm?) 322 68 75 1216 157 186
B Depth (m) 3.0 2.0 3.5 2.0 1.5 5.5
K EL Grass B P.ori W M. spi. HELEH P, cri. +M. spi. | NP* BE M spr. X NP*
W% Coverage (4) 70 ' 30 - 25 0 10 0
+ NP r Q grass
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Fig. 1 srowth curve for the biomass of Potamogeton crispus Fig. 2 The fluctuations of TP in the 6 reservoirs
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Fig. 3 Fluctuations of phytoplankton abundance in the 6 reservoirs Fig. 4 Fluctuations of biomass of phytoplanton in the reservoirs
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Table 2 Variation of the dominant phytopiankton species and its dominance of biomass

7 B July 10 B October 3 H March 5 A May

. 10 3 ) S b (LAY 1 B B E 3 NBE

7K EE Reservoir _ _ _ ‘ 1 ) , ,
Dominant Dominant Dominant Dominant Dominant Dominant Dominant Dominant
species ratio species Tatio species ratio species ratio
05 — B 5 3 4 3% 53 ¥t Fr 38 . a1 HH& -4
Gudac Res. 1 Merismopediu Chroococcus Synedra S ynedra
PR —IF R - 5 i 3% a1 IR - 165 2 % 28
Gudao Res, 2 Synedra Chrooecoccus Cyclotelia Anabaenopsis
I 2R K i 3K 38 R 17 FTHF 3% 83 ¥ ) 3% 20
Gudong Res. Oscillatoria Synedra Synedra Merismopedia
hEE Rk 49 9k -4 $HHF 3 £3 Hirs 28
Res. 5 Raphidiopsis Raphidiopsis Synedra Synedra
. 22 3L B F T T %
Gubei Res. 3 .
WALARE Gubei Res Raphidiopsis 3 Oscitlatoria 18 Synedra o Svnedra 17
¥ 7

Fﬁﬂ"‘ WK & H M Synedra 57 £ T3 Symedra 62 £t 1T % Synedra a4 EHAF I Synedra 15
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Table 3 Average and standard devialion of pH in reservoirs i
with different submerged macrophytes coverage Bé6 |-
) an
i 5 il & — ) PR AR AP AL K B Files §i s =8 -
Index Gudao Res. 1 Gudong Res. Gubei Res. Res. 5 82 |
P 8. 503 8. 6573 B. 473 8- Hh65 78 | | 1
Averagce : 7 To . 3 s
o 22 B4 Month
Stdev 0216 0 148 0- 268 - 207 —— W5 Gudaores. | —M— JEAAKE Gudong res.
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Fig. 5 Fluctuation of pH in 4 reservoirs
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Table 4 Correlations between phytoplankton and zooplankton in the 6 reservoirs

KIE & — g PLAR K BE hESE PRALAK B Ak 4 7K BE

Reservoir Gudao Res. 1 Gudao Res. 2 (GGudeng Res. Res. 5 Gubei Res. Puri. Plant Res,

ik F# Equation y=—g+blnr y=—a+fnr y=—atdbr y=ag—brtczt y=a-+dbx
1% B EBE Significent 0. 601 0.017 0. 017 0. 003 NA 0. 026

®*a, b, ¢2>03;NA refers to no significant correlation

EMTHADRECPOR TP FFHEMNBRAF RN “EFEREENHELXTRE (P =— 2679.3 + 168906TP,
p<0.005), Wi TP XMCIFERBEEMIHEXXRE(TP=0.0913—5X107*Cl+0. 5X 1077C1%, p<Z0. 005 . {8 M & & FE TP #i
RPN RAE TR KEZHEYEEN TS TP EAXXE: T TP S CIMXREAH Y, RELBE—£5ERS
MEXXRR. AWM EMFEARET KEKR TP B HEYOE W EAER, K PEE. TP HERBRERG KSR
ORE . MEFHKEIR.

KEWFE—EBE FRBEKE o H. HEZ/MEERE. K pHBBWEREKEREANBTEL C HZRAX
R ERKEMp HER, &X BRI AY HEERE LSRN HC IO LS HWE A ER T WIEEES —, &8
R FE AN E ) pH REM T . OFBEHERER pH B KEWEHE MARMEWME KN : OFE K &S
PREE SRR eR ALK mol/L, T.H=3. 3mmol/L; @FH MM BEA KEKRE KN ZHBELEL, MESHER Y B
AEMPEA T REE S E RENBE - W,

A HBER KRR A WK EN WA= S, B %K & 394 15 0E 85 00 B 55 5 7% 76 £h 3 300 25 M0 A B 52 (B 0. 65
g/ FEESYHMER.
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3.3 HEEMES

MEBHAREEN TP ELENEH NG RAHBRNER AN EFNREERBAEKEEZERZ A THRE
Ko 81d W A 4 T A# A& 100g EAFey 210d M EMSE N EBLE LIHRMWBFERRKERR S . EXMEH L
FrmcE S AT A E R AR E SR BERANER KB EAKEREEAMEE AN ARXETREEXRA
HHmAEREK . EAEENEREEBE TN eEEmBREEAR. AMEREEESHENAR FELFBHALXHN
£5, REESIPRIAN ST 30 H/hm? 7 88 T B 2 (9 51 2009 80884, B4 BT 58 B DL AR K R 2001 #2002 4Bk & 8
300 H /g HUHE i T8 150 A1 60 R /hm?.7E 2002 #1 2003 €ERY 5~6 A H ERARE MW 7 S FEKFE 2000~2002 £ 4k 3a B
F 300 R/kg 9778 3500 H/hm?. 2003 SE4RAT —E MM E A, BR THERERNOEEE D B EFENER T ARERM
B HENEE BEFHERRTERBKEERYHEILMAM MAE KRB, AEHTKEXKE, BALXH
EHEEMHEETARNE. MFEARTHASBSSRRCETNEL NIRESERUEATRRNSRE HL JAHEERE
FELZMOENZES . FUBREEHTHAERYR FERBETARABRTZEHR LIARE L@ oK AR HE 88 K&
MEEFL - HPALHERERTROTE AHMRAXNERARILES.
4 £ig

SRITFTHMANERLERLE RN -ANOBHAERCESHE MEAULUHEERBA RSN, B ER
EHLMERTELN EENFEHFEABKE  KENEERABEERLHKEN TP WAKFHRE, T TP 4k Fh K
TR MK E RN HE KPR AR RS K& CLA TP AW m K EMELS BN, B4, 080K
BREEASGHTRKBENERYR . MEW T KEFYRGET . REAE . RAEREEKSTAT pH M KESRAEN
AR ER A RME N AEAERK I EEFZERAARBEEWAREANRTR AN ET B Eta Rtz asg
—~EHEE.
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