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Uptake of Oxytetracycline and Its Phytotoxicity to Lettuce
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Abstract: Oxytetracycline  (OTC) is one of broad—spectrum antibiotics, which may enter the environment through various pathways and
cause potential ecotoxicological effects. Experiments were conducted in hydroponic system to investigate the uptake of OTC and its phytotoxi—
city to lettuce. The effects of OTC  (1~10 mg*L™) on lettuce were evaluated after cultivating for 18 days. It was found that the OTC uptake by
lettuce increased with the initial OTC concentrations increasing. The growth of lettuce root was inhibited at the OTC concentration of 1 mg*L™,
but the foliage was not affected. Under the concentrations of OTC more than 5 mg* L™, both root and foliage exhibited phytotoxicity response,
and the root was more sensitive to OTC than foliage. Furthermore, with the increase of initial OTC concentration, the water absorption capacity
tended to decrease, and the uptake of trace elements (Fe, Cu, Zn and Mn)by lettuce were inhibited as well, which may be due to the complex—
ation of OTC with metals. In the four trace elements, the inhibition effect of Mn by OTC was more remarkable than the other three metals, and
the inhibition of Zn was the least. pH could affect the uptake of OTC (1 mg*L'OTC, pH 5~8), but the influence of pH on the growth of lettuce
was not significant. The results are helpful to assess the uptake and phytotoxicity of OTC to plants.
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Figure 1 The uptake of oxytetracycline by lettuce under

different concentrations
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Figure 2 Effect of oxytetracycline on the growth of lettuce
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Figure 3 Effect of oxytetracycline on the uptake quantity

of water by lettuce

WEETHE 10 mg- L7 BF,9 d JG oK IR N R, A%
LN FK IR =R 95% , WK 8t i AR 2508 A S 1Y
JBT et AT R SE M A SR At A FRA G

Kl 4 S BESR 18 d I B 20 A S I i i o 3R
52N . IR 4a WTLAE Y, BEE T AR WRBER TR, A=
KT Fe Zn Mn.Cu SCE IR/, MR
WRBEIRE] 10 mg- L B, AR SEXF 4 it Te 3R A MR Ac 2>
29 50%. Pl 4b A R i o2 ARG i L
(A RIS X A PR A SR i e R A
W), MEFTR, REREXT Zo BBIHIVE RSN %
Fe Al Cu MAMHIVERIER s X Mn HORHIVE B S % -
X 4 P& JETT KRB A KR TR, ef]
W MAC 8 1A sk P R R i A S8 L 118 A B8

3BT B INHIX 4 PR TR M R AT
AEALHE : (1) AP R ISK o3 i TC 2R AR AEAN ] 13
TR FIHILERT, W K 5t 0 /0 m el A A 1) A BEAR 8 A2 3
P, iR R AT RE S AR P AR Y g 0 AR
Ak, DT 532 P 38 4o e 438 B ol et e 22 99 st
;2 LERE Cu> Mn> Fe* Fe¥ Zn* 4 &R &1
A A 2 RS-0 4% 5 A FH AT B 4 020 A 3
X TCR M . BTAFR LI, TEKER&MT,
EDTAR3 EDDS 5 43 & 2484 J5 23 I8 /DA M1 0] 45 )
B R BTN RIS AT LA AE — R iR
TR R R ETCR RIS
2.2 pH EMMEFRIK T EE

T B RAE pH < 3.57 B IEHLAT (+),pK,=3.57;
7E 3.57 < pH < 7.49 B} 2% (+), pK,,=7.49; 7E pH >
7.49 W5 1 HL AT (<), pK 5=9.44 , W& 5 T 7R,

AN pH &F T A 380 H B R R A& 6 f
/N, % pH 5.0 FHEE 7.0 B, £ERIRIICE KK
/L2 pH = 8.0 I, 8 3R B M ica: )RR



55 27 B4 3 VAT S 1041
03 ! T
' mRGyE 002 O pH=5
o | I mg‘L’1 0.01 w03 F ] pH=6 T
E 5 mgeL ‘ = pH=7
1 02 o 18 ‘1
= [ 10 mg*L. 0.00 = [ pH=8
= Cu X 02
1 :
o 0.1 + o1l
0.0 : . W 0.0
Fe Zn Mn Cu 3 6 9 12
Sor FrFrRt il
' Ozm Bl 6 RE pH 4 T 430 + B E Rl BEHI
2 sk M re Figure 6 Effect of pH on the quantity of oxytetracycline
E . Cu uptake by lettuce
Z [ Mn
& 3 HitERE
=
= osh IKEESEBRERW], M RAEN 1 mg- L I, I
X AR SRR BT ) AR AR B A 1 P 24 R SR AR
00 1 ' 5 ' 10

TERVIAERE /mg- 1!
B4 TEBRNERRKBMETENZM
Figure 4 Effect of oxytetracycline on the uptake of

trace elements by lettuce
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