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Fig.1 Growth difference of flue-cured tobacco under different concentrations of antibiotics
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Different lowercase letters in the same column indicate significant differences among different treatments (P<C0.05). In the illustration, the let-

ters C and O denote CIP and OTC, followed by numbers indicating concentration, mg/L, the same as follows.
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Fig.2 Effects of CIP and OTC on agronomic index of tobacco seedlings
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Table 1 The effects of CIP and OTC on root structure of tobacco seedlings
e SR /em M/ cm” FHEAE/mm R &R AEY em?
) Total length Surface area Average diameter Volume
Treatment
CIP OTC CIP OTC CIP OTC CIP OTC
CK 244.29¢ 244.29a 47.22b 47.22a 0.60a 0.60a 0.71a 0.71a
TS 329.25a 192.38b 49.16b 37.07b 0.48¢ 0.62a 0.58b 0.57b
T15 320.28a 174.97¢ 54.59a 37.42b 0.54b 0.46b 0.74a 0.38¢
T30 270.05b 173.29¢ 30.90¢ 21.69¢ 0.38d 0.40c 0.31c 0.22d
T45 135.14d 133.67d 16.06d 19.45¢ 0.37d 0.38¢ 0.16d 0.23d
T60 121.14d 129.63d 15.46d 20.88c 0.36d 0.39¢ 0.14d 0.24d

R T RN, 5 B E s R IE ,mg/L, F A, Note: T in the table represents treatment, and the following number indicates

concentration, mg/L., the same as follows.
9 6.487~13.854 .1.372~3.761 .2.745~7.908 pg/g.
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Fig.3 Content of antibiotics in seedling organs of flue-cured tobacco
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E A.B.CRHXHE,D E.F &30 mg/L CIP 4 ¥, G \H. I} 60 mg/L CIP 4 ¥ ;] K k5 mg/L OTC4b#, 1. .M & 30 mg/L. OTC 4 ¥, N
O} 60 mg/L OTC ALHL, PG JFiARER; GT : BT HEfAR s M LRI TS JSBR K ST - SR 5 S BT s TK: 2R BER ; RCM: A IR AL
A,B,C are control,D,E,F are 30 mg/L CIP treatments, G, H,I are 60 mg/L CIP treatments, J,K are 5 mg/L OTC treatments, L., M are 30
mg/L. OTC treatments, N, O are 60 mg/I. OTC treatments. PG: Plasmoglobule; GT: Stroma thylakoid ; M: Mitochondria; TS: Thylakoid
swelling; ST : Starch; S: Matrix; TK: Thylakoid ; RCM : Cell membrane rupture.
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Fig.4 Chloroplast structure changes of tobacco leaves under transmission electron microscope
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Fig.> Effects of oxytetracycline and ciprofloxacin on pigment content in leaves of tobacco seedlings
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Fig.6 Effects of antibiotics of CIP and OTC on photosynthetic characteristic of tobacco seedlings
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Effects of ciprofloxacin and oxytetracycline on growth ,development
and photosynthetic characteristics of flue-cured tobacco seedlings

YANG Yong"?,XIA Yunsheng”, NIAN Jiangwen', WANG Yaojun’, MAO Ying', NIAN Fuzhao'

1.College of Tobacco Science , Yunnan Agricultural University , Kunming 650201, China;
2.College of Resources and Environment , Yunnan Agricultural University , Kunming 650201, China

Abstract The floating seedlings of "Honghua Dajinyuan" were used to study the effects of ciprofloxa-
cin (CIP) and oxytetracycline (OTC) on the growth of flue-cured tobacco.Analyzed the growth status, the
changes of chloroplast structure and the content of pigment, the changes of photosynthetic index and the ac-
cumulation of antibiotics in flue-cured tobacco seedlings under the concentrations of antibiotics including 0
mg/L, 5 mg/L, 15 mg/L, 30 mg/L, 45 mg/L, and 60 mg/L. were analyzed. The results showed that low
concentration of antibiotics (CIP<C15 mg/1. and OTC<I5 mg/1.) stimulated the growth of flue-cured tobac-
co seedlings, while high concentration inhibited the growth of flue-cured tobacco seedlings.Both antibiotics
at low concentrations damaged the chloroplast structure of flue-cured tobacco leaves under transmission
electron microscopy ( TEM) observation. As the concentration of two antibiotics increased , the content of
chlorophyll, the net photosynthetic rate (P,) , transpiration rate ( T,) , and stomatal conductance (G,) in the
leaves of flue-cured tobacco seedlings gradually decreased , while the intercellular CO, concentration (C;) in-
creased gradually with the increase of the concentration of the two antibiotics. The accumulation of CIP and
OTC in different parts of flue-cured tobacco seedlings decreased in a pattern of root = leaf >>stem.It is in-
dicated that low concentration antibiotics can promote the growth of flue-cured tobacco seedlings. Antibiot-
ics damage the chloroplast structure of leaves, resulting in a decrease in the content of pigment and the pho-
tosynthetic capacity , ultimately affecting the growth and quality of flue-cured tobacco. Therefore, the use of
antibiotics should be reduced in production to avoid potentially increased risks of plant enrichment.

Keywords ciprofloxacin ; oxytetracycline ; flue-cured tobacco ; growth and development ; photosynthe-

sis; antibiotics residue
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