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Effect of Root Iron Plaque on Norfloxacin Uptake by Rice
MA Wei', BAO Yan-yu'*"

(1. Key Laboratory of Pollution Processes and Environmental Criteria, Ministry of Education, College of Environmental Science and
Engineering, Nankai University, Tianjin 300071, China; 2. Tianjin Key Laboratory of Remediation & Pollution Control for Urban
Ecological Environment, Tianjin 300071, China)

Abstract: In anaerobic condition, release of oxygen by roots to rhyzosphere caused the formation of red plaque of iron oxides or
hydroxides on the root surface of rice. The effect of iron plaque on norfloxacin uptake was investigated with solution culture in
greenhouse , and the results are showed in the following. The content of iron plaque increased with the increase of Fe>* concentration in
medium. After the addition of norfloxacin in nutrient solution, the content of iron plaques on the root surface decreased to different
degree, and the reduction of iron plaques was increasing with the increase of norfloxacin mass concentration. Significant relationships
were found between the iron plaques and norfloxacin on the root surface, and the correlation coefficients were 0. 959 ( norfloxacin mass
concentration was 10 mg-L™") and 0. 987 (norfloxacin mass concentration was 50 mg-L™") | respectively, however, the norfloxacin
contents in roots and shoots had no significant correlation with the iron plaques. After addition of different mass concentrations of
norfloxacin, the quality distribution percentages of norfloxacin on the root surface and in roots and shoots were 87. 7% -97. 6% , 0. 8% -
4.8% , 1.5%-7.5% , respectively, the norfloxacin content on the root surface was far greater than those in roots and shoots. It was
therefore concluded that iron plaque on roots was a norfloxacin reservoir for rice plant but had no significant effect on the transfer of
norfloxacin to roots and shoots of the rice plant.
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20434 :NH,NO, 114. 3 mg-L~" | NaH,PO, -2H,0 50. 4
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MgSO, -7H,0 405 mg-L~" . MnCl, -4H,0 7.5 mg-L™" |
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Table 1 Plant height, root length and dry masses of root and shoot of the rice plant

Jb A KRS
Fe * St i % VIR D B B e T 3= K WRAETE Mo - FR A+
/mg-L~! /mg-L~! /em /em /mg /mg
1.128 0 36.1£1.72 b 21.4£1.66 a 56.40 £2.570 bed 235.9 +18.87 cd
10 27.9 +1.50 cd 14.6 +0.460 be 35.37 +4.500 d 184.4 £38.07 de
50 25.7 £0.450 de 14.8 +0.930 be 34.17 £5.300 d 149.4 £33.36 e
10.0 0 41.3£0.970 a 22.5+0.650 a 80.63 +10.39 a 353.3+55.01 a
10 31.2£2.37 ¢ 13.4 0. 800 cd 45.73 £7.220 cd 302.6 +45.48 ab
50 26.1 £0. 810 de 16.3+1.88 b 46.90 £9. 350 cd 203.5 +28. 66 cde
50.0 0 35.9+2.84 b 21.3+1.36 a 72.80 £8. 180 ab 237.6 +30.09 cd
10 27.7£2.89 cd 12.4 +1.37 ed 44.90 4. 260 cd 173.6 £50. 46 cd
50 23.1£2.67 e 12.5 +1.41 cd 47.03 £2. 890 cd 143.9 +19.58 e
70.0 0 34.9+1.71 b 20.9 £0.670 a 72.47 £13.44 ab 255.5 +40. 81 be
10 27.9£1.31 cd 11.7+1.63 d 44.27 £10.32 cd 221.1 +£27.62 cd
50 25.3 +1.50 de 11.7+1.67 d 64.90 +30. 58 abc 187.8 +24. 07 cde

1) ZFE LLHSR M Duncan 3, RIR/NE FREFOR A — Fe? * /KPR AR RIS 2 BNk [ — 5 U BACE AR Fe? * IR T, KAk 5 s AR

KR R el -+ E A B2 5% (P <0.05)

2.2 RIS R XK R R A N i Y 5
R 245 SRR W, 7E 5 FR W T IS N Fe-EDTA 2
Je K FERR R E BLAT (B i B A AL s, 1B 1 &
TIMAAR R B Fe®* J5 , FH DCB MK AR AR 4
BB k. Pl LA B B FImAR) ke &
W BEANTR] , K AR AR Bk A 1 i AR At AN AR ] o
A Fe* JUT ek vie 8 78, AR 3R IO RR ) 2k S Ak 1
Z X 52 AT ARGE — Y. REERSRE R S R
Fe* ot E Vi J3 52 X AR G, A SC 1 REUCH0. 999 6 (n
=4,P<0.01)(H1).
MR i B AR e — B M Z )5 TR B FR
HE RSN Fe-EDTA , I [] ot 12 4% B2 1 L0 A2
Rigt— 1 H. H DCB MUKFEAR F 4L ik, Mk 6 45
RATLAE K A AR R 0 R B 5 i B4 L VS TN Fe-
EDTA Z Fif B Wk 20>, LBl 750 5 o 370 22 0
T RE ARG I AR F R AR ek AT RS (1 2)
R A MRk /12t 5 1 U B O VAR B A DG R 8K
H70.854 (Fe’ " Bimm ik H 1.128 mg-L™',n=9),

0.982(Fe’* i E N 10 mg-L™",n =9),0.992
(Fe** R E N 50 mg-L™"',n=9),0.290(Fe** Jf
RN 70 mg-L™" ,n=9) , 0] WAE Fe’* it ik &
AN A 1,128, 10, 50 mg-L ™", AR 2 4 g 2
ST RD B VA B ARG AR R
BERAMET KRR fAE Fe’ NN BT RE VR
FER 1. 128 ~50 mg- LB SRFE IR N R 2 2
HI—FERYEE a3 76 Fe* ™ 2 70 mg- L~ I, AR 4k
JE B SR AR TR R, S5 S AT SR VD L Y 0T VR B Ry 10
mg- LB —2 RV BT ERE S 50 mg- L7
B, MR R R VA AR A I R (1R 2). Hi il
B RE S i 2 A E X U A R P AE R
AT TR E A4 W BAE RN R A AR S kAR
2 B2 R PR A, 3 TR D B 5 DU R R i A R — A%
B G, BT AT RE R T b B SR
T T 46, fe ik T AR 2R AR B e R {ELA5
TR, Y Fe® TR BT B IR N 5T Jt vk B 45 15
i, XK, R AR AR S A I A=A TAR K
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Fig. 1 Effect of different Fe? " mass concentration in culture solution

on the content of iron plaque on the root surface of the rice plant

8000 |
WM IbA = 0mgL!
a
- i b
o 6000 ]L R R 10mg L™
&0
g
= b
ﬁ 4000 |
= WA IPR = S0 mg L™
% g
® o000 | % def def  def
H m m ’—l—‘ o
0 L L 1 1 1 1 1 L 1 1 L 1 mmm 1
1.128 10 50 70 1.128 10 50 70 1.128 10 50 70

P I e /mg L

ARl INE 3R 2 AL B 22 5+ 35 (P <0.05) , 1A
B2 ERDEMKERREELVEKRESENHIT
Fig. 2 Effect of norfloxacin in culture solution on the content

of iron plaque on the root surface of the rice plant
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L B D B AR Ak IR I R B
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