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Changes in Forms of Nitrogen and Phosphorus in Sediment by
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ABSTRACT: The effects of the presence of a submerged plant, Zizania latifolia, on physico-chemical charac-
teristics, including Eh, pH, and concentrations of nitrogen and phosphorus in the sediments were studied under
pot cuiture condition. It was shown that Eh value at reduced layer of the sediments was higher in the planted
pots than in the non-planted. It was also revealed that NH4'-N concentration of the sediments in the planted pots
was lower than that of the non-planted, which might be due to the uptake by the plants. In contrast, NO; -N
concentration in the sediment increased in the presence of the plants compared to the non-planted, which might
be atfributed to oxygen released from the roots to the reduced layer. The concentration of organic phosphorus
in the sediments was much higher than that of NAIP at the beginning of the planting experiment. However, at
the end of the experiment, it was reversed; NAIP concentration was much higher than that of organic
phosphorus, possibly indicating the transformation of organic phosphorus to NAIP during the experimental period.
Both concentrations of NH,"-N and PO,*™-P in the overlying and percolated water were lower in the planted pots
than in the non-planted. The concentration of NO3-N in the percolated water, however, was higher in the planted
pots than in the non-planted. The data was discussed with regard to the potential effects of a submerged plant
on dynamics of phosphorus and nitrogen in the rhizosphere of the sediment.
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Table 1. Redox potential(Eh), pH and nitrogen of oxidized and reduced layers sediments measured before and after transplanting of Zizania latifolia

under pot culture

Treatment Eh (mV) pH NH'N (ug/g) NO;-N (ue/g) Total-N (mg/g)
Before transplanting
Non-planted 170 £ 13 57 +02 350 £ 32 0.26 + 0.4 168 £ 0.3
Planted -170 + 14 57 +0.1 38.0 + 4.7 0.28 + 0.3 1.68 £ 0.3
After transplanting
Oxidized layer
Non-planted 190 £ 15 6.6 £ 02 30.8+ 2.8 0.60 + 0.2 181 £ 04
Planted 175 £ 20 6.6 £03 28.0+ 2.2 0.56 + 0.1 161 £ 03
Reduced layer
Non-planted -165 £ 15 58+ 03 439+ 5.8 0.16 = 0.3 185 £ 04
Planted 2125 + 10 59 +£02 53+ 23 0.28 + 0.4 1.58 + 0.3
B A7) A AR pHE STOIRE, A7) Fol A8 184 P uglg®h 173 P uglg o)91=t, A)a) Fol Aakol A= zhzt
9] pH 6.6 $4=¢] pH 595 0} =94t} T1elg) ko) 120 P 1g/g} 124 P 1ig/g 2.2, S-S0l M= 2zt 145 P /g9t
B959] pHi= 722 7(pH 5.84)9F 2157 (pH 5.89) Aolof 2} T8 P ug/gC B et HNEF7E FAHETET W B daE
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Table 2. The concentrations of labile-, NAI-, apatite- and organic-
phosphorus, and their percentages as total phosphorus of
sediments in pot culture of Zizania latifolia. Numbers in
parentheses are percentages

Concentrations (:2/g)

labile-P  NAI-P  Apatite-P Organic-P  Total

Before transplanting

Non-planted ~ 0.9(02) 14937) 66(16)  184(46) 399(100)

Planted 1.0003) 146(37) 72(18)  173(44) 392(100)

After transplanting
Oxidized layer

Non-planted ~ 2.5(0.7) 173(47) 72(20) 120(33) 368(100)

Planted 26(0.7) 172(46)  72(19)  124(33) 370(100)

Reduced layer

Non-planted ~ 2.50.6) 166(44) 67(18)  145(38) 381(100)

Planted 20007) 144(49) 68(23)  78(27) 292(100)

Table 3."Concentrations (mg/ ¢) of NHs'-N, NO;-N and POs"-P in
overlying and percolated water on 5 and 14 days after the
treatment of 5 mg/ # NHy N, 5 mg/ # NO;-N, and 2 mg/ ¢
PO;-P

NH."-N NOs;-N PO;-P

5 days 14 days 5 days 14 days 5 days 14 days

Overlying water
Non-planted 0.9 043 027 022 005 002
Planted 055 017 018 018 003  0.02
Percolated water
Non-planted 0.3 0.33 0.01 0.04 0.01 0.02
Planted 002 005 002 005 001 0.02

0.01 mg/ 2 9} 0.02 mg/ £ ©1A T, 144 Fo Z}7} 0.04 mg/ ¢ 9}
0.05 mg/ £ % FZZolE W2 A 279 127} %K Table
3). 4% PO P 2 59 Fol TR} AR TAA 22}
0.05 mg/ £ 9} 0.03 mg/ £ °|A 7, 142 Zo] 7}z} 0.02 mg/ ¢ 9}
0.02 mg/ ¢ 2 FZ5s} v AR A8 BErt Bigin
(Table 3).
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