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In situ study on the maintenance of clear water by restoration of submersed macrophytes
with the aid of modified soils
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Abstract: Restoration of submersed vegetation is generally considered as an effective long-term approach to improve the water qual-
ity of eutrophic lakes, and chitosan-modified soil has been used to rapidly improve the water quality in the recent years. In this
study, an experiment with four treatments( the control, submersed macrophyte, submersed marcophyte + soil, and soil) was carried
out in the hypereutrophic water( Meiliang Bay) in Lake Taihu during May to December in 2011, with the aim to develop a macro-
phyte-mediated approach to improve water quality. During the period of the experiment, submersed vegetation had a final coverage
of 13.0% and 52.3% in the submersed macrophyte and the submersed macrophyte + soil treatments, respectively. The indices of
water quality were measured in 3-day intervals. The results showed that the soil was effective to improve the water quality, with a
decrease in the contents of TP by 74.6% , TN by 20.7% , PO; ™ -P by 31.0% , Chl. a by 80.4% and an increased SD by 90. 4%
as compared to the control; the submersed marcophyte + soil treatment was the most effective way to decrease the contents of TP
(64.0% ), TN(36.2% ), PO; ™ -P(28.6% ) and Chl. a(71.1% ), and increased the SD(76.4% ). The submersed marcophyte
restoration alone did not improve the water quality. The submersed marcophyte + soil treatment was also the most effective one
among the three treatments to decrease the contents of TN(15.6% ), TP(61.7% ), PO; ™ -P(55.8% ) and NH, -N(82.8% ) in
the sediment interstitial water. The study implies that restoration of submersed vegetation with the aid of chitosan-modified soil be

an effective technology to improve the water quality, although the effectiveness needs to be further evaluated on a long-term basis.
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1.3 BRIt o
B 1.2 3 PREZRIERN TEIME + bR, i 8ds 14 7 2201 . Tukey HSD 28 HLAKG S5 o K 50
B ftk Statistica 6. 0 5K, P <0.05 B &5t IR 2 B2 0.
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2.1 FE4ETERAKEARETW

TIPS A R X ] s P /K B S ) i 3 (3R 1, P < 0..05) , Fll I 000 o A [ 5 8 b 5% g 7K J5
(1) . SEEsa], KWK 4 TP &84 0. 10 mg/L, 3t FR IR /K 44 TP &84 0. 13 mg/L, B3Rk BRI TP &
1240, 12 mg/L, K+ HIFR TP 5524 0. 04 mg/L, KL + Kl +[Flf7 TP &4 0. 05 mg/L, S InAl +fi TP T F%
25 60% AU ARTTHXT TP SEm A B2 (B 1A) HE AR B E L HAER (£ 1,P <0.05) ; KKk PO; ™ -P
A 0.013 mg/L, X HEFIK 5 BF /K 44k ¥ PO;™-P 2 0. 008 mg/L, K+ HIZK 5 + K5 + FFG PO~ -P 2528
0.006 mg/L, ZS ARG +-{f PO~ -P T2 30% , /K EL L BEXS PO. ™ -P S0 i 25 (& 1C).
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Tab. 1 ANOVA of the water and interstitial water quality indices in the different enclosure treatments

TP TN PO}~ -P NH,'-N NO; -N Chl. a sD
KUK UK kR RmIBUK O KR mBUK kiR RIBUK kR mIBUK Kk kiR

Hit 0.4667* 0.364** 0.144** 0.000  0.071** 0.302** 0.095** 0.000  0.122** 0.159** 0.489** 0.339**

JKE0.000  0.200** 0.029** 0.353** 0.000  0.239** 0.023** 0.001  0.021** 0.016 ~ 0.000  0.000

ffE 0.212% 0.012  0.482** 0.131** 0.606** 0.031 0.422** 0.859** 0.478** 0.074  0.120** 0.348 **
KE x A+ 0.008 ** 0.034  0.004 0.003  0.002  0.042%* 0.019** 0.003  0.048** 0.101 ** 0.008 ** 0.004 **
Rt x BflE] 0.129 %% 0.204** 0.089** 0.037  0.077** 0.229** 0.112** 0.000  0.088** 0.019  0.229** 0.185*"

Ji KR

1) FRrbBdis xR B 25V Or i S BB 22 O A LU, «« TR ZER B3 (P <0.05).

ARG, RBK R R E R TN &40 1.5 mg/L, BBOKEER TN &4 1.4 mg/L, A5+
[ TN & 524 1.2 mg/L, K E + 45 LR TN 24 1.0 mg/L MRS L 4F TN &5 T B2 20% , (U5 %%
PO TN SR 832 (B 1B) 5 FEFK 5 FIRG NH, -N & 298 0. 035 mg/L, K + FIRR AR K KNH, -N
Tk 0.085 mg/L A L X R TR 29 1.5 A%, KR + A - Flf% NH, -N & 24 0. 050 mg/L, 4 LL X} BEFH& 29
40% AXEEARIT BN NH, -N 2 A B 25 (B 1D) A R B3 BAEM (£ 1,P <0.05) ; KK ik NO; -N
PR 0.9 me/ L% BFIZK RE FIRG NO, -N & 824 0.2 mg/L, 4l = Flf& NO; -N {552 0. 38 mg/L, SIS 4
i NO; -N & A HeX IR BT 90% K B + 4l £ FIRR NO5 -N &8k 0. 23 mg/L, A H X JRFF = 29 15% ,AUES
RN NOS -N R 3% (& 1E) , A BB HAEM(F 1,P<0.05).

KIAAKAA Chl. a iR 195 we/L, X BEF/K 5 FEIRRK AR Chl. a Ei 2074 50 pe/L, K+ /K& + 45+
FEIB% Chl. a Fr&2 294 15 we/L, MRS L 4f Chl. a & 5 T B2 70% , AU AR w7 F X Chl. a 5200 R 5 35 (&
IF) , E L AR W (& 1,P <0.05). Kifl7Ki& SD 2 55 cm, Xf J&F17K [ /K AR (9 SD 2424 70 cm,
K+ FKEL + K+ FIG SD 297 120 em, BSOS £ 0 SD 0T 50 em DAL AR EEXT SD 520 A i 2
(B 1G) ,MiE L EEHR R (% 1,P<0.05).

L5 BT K + ok A 4 B L BG ZK & TN TP PO; ™ -P Al Chl. a & 2 4 o X B8 43 BB AR T 36. 2% |
64.0% ,28.6% A1 71. 1% ,NH, -N NO; -N FI SD {H T+ T 38.2% 9. 1% F1 76. 4% . K £ kb B8 fa 6] b 7K 1A
TN . TP PO}~ -P I Chl. a & AR Hb X BRI T 20. 7% 74.6% 31.0% F180.4% ,NH, -N .NO; -N #iI SD {5 F+
BT 147.3% 83.2% H190.4% (& 1).
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NO; -N 52N 35 (£ 1,P <0.05) . SCRFT ARG 4 BRI U [RIBR7K TN 2 18 me/L, SLEGf5 % 3] 16 mg/L;
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Fig. 1 Comparison of the physicochemical indices in the four enclosure treatments and lake water
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WAL UK NOS N B (I 2) | S A 4 i B (R 1,P <0.05).
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Fig. 2 Variations of the interstitial water chemistry indices in the four enclosure treatments
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WE(R1AE2,P <0.05) [HATAAEYFBK TN NH, -N & 280G 035022 5 R 4 R SR 45
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