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Study on the N Purification of Eutrophic Water by Floating Plant-sediment-microbial System. WU Shu-ting, ZHOU
Zhi-dong, HUA Ji(m-feng® , YIN Yun-long, XUE Jian-hui (Institute of Botany, Jiangsu Province and Chinese Academy
of Sciences, Nanjing 210014, China)

Abstract: Floating plantsare characterized by suspendingthemselves on the water surface. They have great adaptability to
water depth and distinctive capacityfor reproductive and nutrients absorption. Besides, they are easy for planting, harves-
ting and daily management. As we know, water eutrophication is an increasing problem in China. Because ofthe excellent
features, floating plants are widely used in the construction of wetlands to control water eutrophication. In addition to the
direct absorption and indirect rhizosphericeffects of aquatic plants, the adsorption and interception of sediments, and mi-
crobial degradation couldsignificantly remove water pollutants. Yet, the roles of aquatic plants, sediments and microorgan-
isms in nutrient removalwithin the same natural experimental system are still unclear. By simulating wet land ecosystem,
this research studied the changes of nitrogen (N) content in water, plants and sediments as well as the rhizosphere micro-
bial community structure, aiming to clarify the purification approach of N in eutrophic water by plant-sediment-microbial
system.The results show that after 40 d treatments, the removal rates of NH, -N, NO, -N and TN in both control and
plant treatments were higher than 87% in medium and high N systems. In most cases, no significant difference was found
between the two groups. Nymphaea tetragona was more suitable to grow in high N system that was demonstrated by the
greatest biomass and N accumulation among 4 tested plants.In low and medium N systems, sediments inorganic nitrogen
(IN) content in control was significantly higher than that in the plant treatments. However, in the high N system, there
was no significant difference between control and plant treatments where the IN concentration showed an increasing trend.In

addition, there were no significant differences in the rhizosphere bacteria o diversity index and community structure be-
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tween the plant and control groups. Compared with unsterilized treatments, sediments sterilization significantly increased

the contents of NH, " -N and TN in water as well as IN in sediments. It can be concluded that, besides the plant absorption,

the N could besignificantly removed by microbial function and sedimentation in this experimental system, which provides a

scientific basis for efficient purification of eutrophic water in wetland ecosystem.

Key words: plant absorption; eutrophic water; N deposition; sterilization; microbial function
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Fig.1 Changes of water N contents in 5 systems under different N concentration
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Table 1 Plant biomass and N contents of 4 plants under different N concentrations

i i e} I
W FH/¢ w(N)/(mg-g') NEE/mg FH#E/g w(N)/(mg-g') NHEEH/mg FH#E/g w(N)/(mg-g') NEE/mg

Kie A% 301421558 11.84x1.74%> 32.27£10.07%" 13.59+3. 114% 28.04+7. 454> 378.74+7.74%0

16.73+4. 62> 29.01£3. 13** 408.31+10. 46

o 2.76£0.79%  14.79£0. 717 40.44x10. 14*" 10.41£1.36"P 23.33+3.75%  244.09+55.85%  13.16=1. 7745 21. 6123. 25" 284. 52+57. 23"
'%‘

2.3220. 174 16.8120.70%  39.41+3. 64A"

7.40£0.91% 27.58+3.41%¢ 203.93+52. 645" 9.72+1. 045 24.98+2. 7611243, 34256. 28"

KA AL 6.82+1.91A% 14.27+2. 46 101. 19£46. 72%" 14.39+1. 02" 50.32+11. 86 731. 33£206. 56** 21. 0522. 974 39. 66+9. 884 848. 68+286. 75

B 4.66+1.34% 12.83+1.67% 64.92+13.02%" 14.27+2.06*"

H7.64x1.08M  12.87£1.36" 93.12+9.51%  12.85+0.91""

£ 10.32+1.36""  10.48+1. 11%" 104. 04+21. 85" 17.98+2. 954
B 7.2843.59M  10.65+1.04"  75.59+38. 794" 18.78+2. 737
B 7.90+1.33%  10.19+1.92%"  80.73x21.77*" 21.3622. 13

Qi
e

=
B

& 17.65+2.35%  15.03+3. 84" 260.84+51. 81 11.01+3. 01*"
t14.94x2.26% 14,804, 04 233.7699. 125 6.04+2. 07"
B 26.81+0.94%  16.3622.27%* 392.21+72.28"* 13.77x0. 884"

59.62+7.314%  913.41+145.29% 18.93+3. 06" 48.02+7.37** 978.33+147. 86**
54.47+8.53% 694, 46+61. 71 20.90+1. 46" 36.92+4. 731 767.03+50. 214

34.13£6. 6342 573,02+38. 124 28,8942, 504 22.32+1. 874 642.48=1. 754
37.32+9. 684" 686. 58+119. 94" 26. 15+6. 29" 30.34+8. 46" 762. 18+97. 05"
33.79+7. 654 721.90+177. 06** 29.26+3. 18" 27. 47+6. 02" 802. 64+191. 684*

38.78+18. 29140405, 91+115. 247> 28. 68+5. 0454 22. 66+7. 721 657. 77+174. 3242
47.89+10. 000 265. 57+145. 86 20. 98+1. 26%" 23.95+5. 77" 499, 33+136. 14*¢
46.70+17. 34422651, 58270 404* 38.26+1.36** 25.93+8.90*1000. 05+381. 81**

[7l—F B I 3 SCRS RN [R] 3[R FAE) A [R] N K A 22 5 235 (P<0. 05) , 3830/ INE RN [RI 327 [R) il N AP e AR [ A 0y Aok B0 1] 22 S

B3 (P<0.05),

R2 FARALEZHTRENSE

Table 2 Contents of N in sediments of different systems

' . w/(mg - g") EBRF %
b3 N ¥
oz e TN TN IN
Xif 1A 1% 2.69+0. 104 0. 06+0. 00" -13.39+4. 30" -6.97+7. 57
h 2. 020, 874 0. 06+0. 015 14. 88+36. 841 -6.49x15. 09*¢
= 2.26+0. 224 0. 1420. 0142 4. 66+9. 374 -131.96+15. 835
KR 1% 2.75+0. 43% 0. 04+0. 00% -15.88+18. 14" 50. 16+7. 394"
rh 2.61x0. 194 0. 04x0. 015 -9.92+8. 11 36. 12£9. 234¢
= 2.54+0. 16 0. 13+0. 014 -7.03+6. 844" -118.91+10. 27"
KA % 2. 68=0. 094 0. 04x0. 025 —12. 894, 024 36. 01£26. 684"
h 2. 08+0. 70*¢ 0. 02+0. 00" 12. 10£29. 564 59.35+3. 10*"
= 2. 47+0. 094 0. 12+0. 01*" -4.15+3. 76" -108.28+20. 21"
e 1% 2.67+0. 184 0. 01+0. 00" —12.53+7. 544 77. 69+4. 394
h 2.70£0. 22 0.01x0. 00% -13.96+9. 18" 81.70+3. 454
= 2.52+0. 104 0. 13+0. 014 -6.18+4. 16*" -120. 12+18. 385
S fi% 2.30+0. 224 0. 02+0. 01 2.95+9. 304 73.30+10. 67
h 2.61£0. 174 0. 02+0. 015 -9.99+2. 124 66. 36+21. 007
= 2.61x0. 164 0. 13+0. 024 -9.96+6. 86" -122.34%26. 835
] —Z R 5 5 SCR S AR AR R R R AR A R N KR () 22 573 5825 (P<0. 05) , 3230V SRR R [F Al N K R i AS 6] 4E 4 4 240 i) 22 5

B3 (P<0.05)

2.4 RHEWI N EBREF N
WAEMALBE R, 3 B N KA TN ¥ HE %
I [E) B AR T A A, T K BT 2 K A& TN 9 B 7 5 1
KA T, R AR R E#E 10~ 12 mg - L7,
B N KRS S F17 KA, K2 3 Fp N K& TN
WY B & TAHMEYA (P<0.05, 8 2), X574
1, KB4 3 Fh N KK NO,™-N FI NO,™-N ¥R i T
B HREE R, RkESARABT
—3 T 0.6 mg - L', A HLIKIA NH, -N ¥
FE ARSI i — Rk B 3, e 7 d JEEA

FER TR ZH K AR NH,"-N i 3 7E 24> 10 9 3
NI 2w THBEA (P<0.05), T4 p 435N
7.84.9.37 F19.73 mg - L',
KEAER IN SRS ES TARA(P<
0.05) , NARAHMN 5~8 %, A N KR Z [H] A
TS
2.5 EMRERMEWHEL
I N KR & A4 Chaol $5 %K T %) B4
(EZELL BRI ) , HAK e >IK &5 >45 38 o N KARSF
SF 4RI A 32 2 K T BEEL it 7K e 2 A K 4 5 4 )
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RTFXTREZE = N KA, B A AR 20 35 /N T 5 R
20, Shannon F54{1E 7. 15~7. 35 ZJa], Simpson $5%%
F£.0.99 VL _E V7 3l 4K i 2Z 18] B A 2 3 22 5
(#£3),

F KA Y R BT, P SR X 3 B
A 41.28% , Hk M EE S 17] ( Chloroflexi, 17. 56%) |
WA ] ( Bacteroidetes , 9. 38% ) . 23 14 [ ] ( Chlorobi ,
4.76% ) P 1] ( Verrucomicrobia, 4. 19%) | g T

p(NH,-N)/(mg * L")

1 Ty | |
2 4 6 8 10 12
t/d

Hil] (Acidobacteria, 3. 93% ) FlfE AL HEF [ ] ( Nitro-
spirae,2.63%) (18] 3) . fik N WBEALIET , BT A7 HE %)
ZHAS I B 1T FRA A A3 E B 1D AH R 5 B 1 e T X R
o A, BT AT SRAE T R N Ve R A B LA i
TE s N YR EE A FRAL , A & A8 4 20 A AL IR BE T 1] 14
TR HRZH IR P N R BRI R A7 SR M NIk
JEAR PR B ZH T, 2 25 TR TR O S B 2 e TN IR
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Table 3 « diversity index of bacteria in rhizosphere soil
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s % 6 891 7 447 7.35  0.997 3
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e 7 004 7 659 7.22 0.996 0
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