2014,33(10):2003-2013 Ko RO R ¢ 2 4R 2014 4F 10 A

Journal of Agro-Environment Science

RUBRER 2 57 i AT WA A2
REXKERFENZ MBI

’27 /ﬁ 1’29 % éj 2, g{‘;}f&i‘# 23 E‘ Zuji 29 T% Z‘J:'i 2*3 PZ‘/‘iTJQ o

b
2]
(LA UM R S PR R 224 BE , AT 210095 27T ROV B FE el BT IR S PR ST, B st 210014)

OB SIS ST RUHR SN [R] V0 AR 2R 4310 AR B MR A LA, FE G SRRt _E 4 JRUR AR 28 4300 SR MILBR X 8 8 5
K AR AR AR A B S TEAL R (NE T NOS SR AL B RZ I . 5T 25 52 I JRUHIR SHEAR 2R ELA 500 (9 T AR B 3 I A LT R R T, /N L
K =AY RUIRSE AR 2R I S R 43 51l3% 56.19.,93.15.,106.32 pumol O,-h™' MR FR4M WA HLEK 1 2453 7l ik 0.25.,0.60.,0.92 mg-L'-h™',
N [ i XU SEE RS 2R T8 B S AT LB 1) oK 25 1 % 1 18 o 5 P s T SHLRE X 7 1 B AR 2 8 4R A AL P BE 1 i i % P o 22 g
IR o KA Hp JCHIL UG 2 bk S5 Bt XU SEE 1% B 8 T 8, 3K B3k 17 5 JRUHIR S8 Ay WAL VB LA Db, 38 R A IR R0 43 WA A AL 1
SIS T RS AR Ak - RS A R RE T, DT A5 PR b o A K A S NI R

KR RUIRE ; B B TR AR RIS A LR R ik

HMESRS X173 XHEIRER:A  XEHE:1672-2043(2014)10-2003-11  doi:10.11654/jaes.2014.10.018

Oxygen and Organic Carbon Releases from Roots of Eichhornia Crassipes and Their Influence on Transforma-—
tion of Nitrogen in Water

MA Tao'?, YI Neng?, ZHANG Zhen—hua %, WANG Yan?, GAO Yan®”, YAN Shao—hua®

(1.College of Resource and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China; 2.Institute of Agricultural Re—
sources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: In a simulation experiment, releases of oxygen and organic carbon from roots of E. crassipes were studied at different seedling
stages. The concentrations of dissolved oxygen (DO ), total organic carbon(TOC), NH; and NO; in eutrophic water were monitored. The
plants exhibited high capability to release oxygen and organic carbon. The rate of oxygen release from roots was as high as 56.19 .93.15 and
106.32 wmol O,-h™ and that of organic carbon release as high as 0.25,0.60 and 0.92 mg C-L™'+-h™" at seedling age 1, 2 and 3, respectively,
both increasing significantly with age of E. crassipes seedling. However, this order was reversed when the rates were based on the fresh
weight of the roots. The removal rates of dissolved inorganic nitrogen from eutrophic water increased with E. crassipes seedling stages. Nitro—
gen removal from water by E. crassipes was mainly due to nitrogen uptake and assimilation by the plant, and enhanced nitrification and ni-
trification—denitrification from increased oxygen and organic carbon in water. Hence, E. crassipes made great contribution to efficient and
fast removal of the loaded nitrogen in eutrophic waters.

Keywords: Eichhornia crassipes; eutrophication; radial oxygen losses(ROL); organic carbon; nitrogen transformation
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Table 1 Initial concentrations of different forms of nitrogen in
prepared eutrophic water with different NO;—N concentrations

AR NO;-N/mg- L'NH;-N/mg- L' NO;—N/mg+ L™ TDN/mg- L™

2 mg- L™ 2.57 1.90 0.12 5.52
5 mg- L™ 5.87 2.19 0.11 10.89
10 mg- L™ 12.10 2.45 0.15 14.54
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Table 2 Initial concentrations of different forms of nitrogen in
prepared eutrophic water with different NH;—N concentrations

B S KFE NO;-N/mg+ L' NH;~N/mg - L™ NO;-N/mg- L' TDN/mg- L™

2 mg- L™ 1.24 2.07 0.34 3.80
5 mg-L™ 1.03 4.42 1.55 7.92
10 mg-L™ 0.48 8.94 0.93 11.05
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Figure 1 Changes of NO;-N, NH;-N, NO;-N and TDN concentrations in eutrophic water with different initial NO;-N concentrations
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Figure 2 Changes of NH;-N, NO;—N, NO;—N and TDN concentrations in eutrophic water with different initial NH;—N concentrations
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Figure 3 Rates of oxygen release from Eichhornia crassipes roots under different initial NO;—N concentrations
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Figure 4 Rates of oxygen release from Eichhornia crassipes roots under different initial NH;—N concentrations
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