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Effect of tetracycline on the growth and photosynthesis of flue-cured tobacco

ZHANG Ji-xu*?, SHEN Guo-ming!, KONG Fan-yu!, ZHANG Zhong -feng’, WANG Rui®, GAO Lin*, DAI Yan-chen?, ZHENG Jia-yu?,
ZHANG Ji-guang®

(1.Tobacco Research Institute of Chinese Academy of Agricultural Sciences, Qingdao 266101, China; 2. Qingdao Agricultural University, Col-
lege of Agronomy and Plant Protection, Qingdao 266109, China; 3. Enshi Branch of Hubei Tobacco Company, Enshi 445000, China)
Abstract: In order to evaluate the eco-toxicological effects of typical antibiotics residue on tobacco, the effects of tetracycline addition on
tobacco growth and photosynthesis were studied via pot experiments. The results showed that during the whole growth period of tobacco, the
low amount of tetracycline addition(5 mg-kg) could increase the tobacco height. The middle and high amount of tetracycline addition (50
mg- kg™ and 500 mg-kg™) had an obvious inhibitory effect on tobacco height, but they promoted the increase of stem circumference and leaf
number of tobacco. Furthermore, the low amount of tetracycline addition could promote root length and root volume of tobacco, while the
high amount of tetracycline addition inhibited tobacco root growth, and the suppression gradually decreased with the growth stages, with no
significant difference on the late growth stage. The root to shoot ratio of tobacco in the tetracycline addition treatments were lower than that
in CK during the whole growth period except for the resetting stage, and it decreased with the increase of the amount of tetracycline addition.
Tetracycline addition first inhibited then enhanced the photosynthetic rate, stomatal conductance and transpination rate during the tobacco
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growth period, but its effect on intercellular CO, concentration had no obvious regularity. These results indicated that tetracycline might have

a potential impact on tobacco growth through influencing photosynthesis. Meanwhile, tobacco could adapt the effect of tetracycline by regu-

lating root development and the root to shoot ratio. Therefore, the effects of middle and high amount of tetracycline addition on tobacco

growth and photosynthesis showed a certain eco-toxicity, which decreased with the growth stages of tobacco. The specific mechanism of te—

tracycline on tobacco growth and its risk assessment in tobacco field need to be further studied.

Keywords: tobacco; tetracycline; growth; root to shoot ratio; photosynthesis
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7 500 mg-kg™ T 1(ST3)., A MAb B 18 IR EE 4R (18
e
1.2.2 i RI8 ik
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AE PR 1.10 pg-kg™, 2 S FR A 6.50 pg-kg?,
PUFRZR A ISR (bR it 200 wg-kg™) 2k 78.5% , AHXS
PR 224 4.8%.
1.3.2 JHREA R A

TR AR 5 BRALFRAf A2 5 ZURkE , 2 BT b pr i
YCIT 142—2010%, 43551 #5 JH 5. 1y A AR 300 A B0 75 1A
L7 QU =S Gy =N N N U SN WS AU € EE )
“EPEAR
1.3.3 JHHELH R KT M AR A Py il o

TENHF A RIS HEAC I BRI 1 TOUA 0 i
W (4% 545 30.55.80.105.130 d) , 44~ Ab B4 51 BT
ARERIERIHEL 3 b, SRR R o F AR R 58
HEC A koK s T s AR 2R & RO,
TR A E AR — AR e — AR, 9%
Je FEHEZK 0 2 AR 2R R AR AR AR AR 2R BORE DN 7 1 ()
B, 4 BEAR (25 |k = AN 2 S U | T BORE i Y 7
105 CA# 30 min, 2R J5 7€ 70 “CHET Z {H =, Il i 5F:

AL
1.3.4 JHEOSLAEANME

FENH BN A= 5 80 (VR REA A B 0
THUH A0 B8 ), LI-6400( LI-COR, Gene Company
Limited ){H#£ 256 &4XAE 25 °C . 1200 wmol -m=2-s7 4T,
WG TR BRI T I 5 45 Ak BRAR AR Fh AR e &
MR (Pn) S ALF B (Gs) M) CO, ¥k B (Ci) FlZE s
HAR(THESE HLE U EAE 24~26 CHRMF TP
/0 15 min, DMRIEAEN ERTA B SR . eG4k
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1.4 RS

K FH SAS 9.3 BRI A5 AE K R AR bR alk AT
J7 22538 (ANOVA) Fl 2 8 L4 (LSD ) , 2k H Excel
2007 RAFXF A IR I EE HEA T R BRI

2 HRESMH

2.1 WUIREX R EE Y IR B2 N

AR B A R % B 0 A R A 2 M bR PT DL
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Table 1 Effect of tetracycline on botanical characters of tobacco at the rosette stage

s M ENid) ORI TR 58 -
Treatments Height/cm Stem girth/cm Maximal leaf length/cm Maximal leaf width/cm Productive leaf/ i
CK 26.33+1.37ab 3.67+0.52a 36.83+2.70ab 13.00+0.89a 10.67+0.52b
ST1 28.00+3.22a 4.00+0.00a 37.67+0.52a 12.33+0.52a 12.00+0.00a
ST2 25.33+4.17ab 4.00+0.45a 37.33+2.25a 12.67+1.37a 11.33+1.03ab
ST3 23.67+1.03b 3.83+0.26a 35.33+2.73b 13.00+0.89a 11.33+0.52ab

T PR — SRR /NG TR IR AN F A B 22 57 5 (P<0.05) . R Il
Note ; Different lowercase letters indicate significant difference(P<0.05) between different treatments within a column. The same below.
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Table 2 Effect of tetracycline on botanical characters of tobacco at the squaring stage

_3#Brt Upper leaf

HEk - Middle leaf TR Lower leaf

Lb PR E35| %% Productive
Treatments Heightm  Stem girthem "< Leaf n5E Leaf M Leaf " 5E Leaf W< Leaf  1I5E Leaf leaf
length/cm width/cm lenght/cm width/cm lenght/cm width/cm
CK 59.00£5.99ab  3.67+0.52b  39.00+1.79a 13.00+0.89a 41.00+4.65a 13.00+0.89a 26.33+3.14ab 8.33:0.63c 15.67+1.03b
ST1 60.00+4.47a  4.33:0.26ab  37.33+1.03b 12.00+1.03a 36.67+4.93b 12.00+0.89b 27.33+1.03ab 9.33+0.52b  17.33+0.52ab
ST2 55.67+5.14ab  4.67+0.26a  40.67+2.88a 12.33+2.88a 39.67+3.61ab 12.33+1.03ab 30.33+1.86a 11.00+0.89a  17.00+1.55ab
ST3 53.67+4.41b  4.33+0.26ab  37.67+2.73ab 12.67+2.73a 40.00+1.79a 12.67+1.03a 25.00+1.79b 9.00+0.89bc  18.00+1.55a
40r 4071
301
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Figure 1 Effect of tetracycline on the growth of tobacco root in different growth stages
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Figure 2 Effect of tetracycline on the biomass of different part of tobacco and root to shoot ratio in different growth stages

SCMAAN], AT R - g DU R R AR Af MR B A R
BRT DU ZR i3 B P A 5, {H HSRE i L3 % 33
PLIIA T 2 — 25T
24 MINEITREENXESIERNZI

U B 2% X0 0 B A [ A 5 0165 VR T %) 5 e 2 4]
3 T7 o ANIW] DU PR 2R Ah PR AR B A5 P 45 i o =
BRI L, A BT 2308 1, 0 i 5 A
SR 9w Py B 5 Ry (DR =Y w3 N w3
P MR A I S B SR N S BEAR A B . FE TR
11,ST1 . ST2 J% ST3 kb3 5 CK A Lkt 25 A T A it
PG R MZE B A R, ST3 AbHii i 2
FEAR T IR ot A SRR TR I %, BIFE 1, ST2
AT 5 CKORH L ) i 2 B ARG 1 I f 1 5 TR N
SALREE . 1RV TR, PUBR XL A1
FHFRFRAY 520 5 0 5L AR B RTIAAN R, PUPR 3R &b B
S5 e sy & SRR W& v SOP N T A=,
CK AbFH, 1 H.LA ST2 2 ST3 Kb FH Aty 14 g AH X4 5 o

WAL, MR A A s A LT B 2R I R
FEVRBEA: T A DU R SN 1 AR R A — B,
Jali] CO, e B WA [R] , LB AR B A AR A 5 HAB G A
VEFIFE bR AR SR F, X DU 2 U8 2 A ) 1 I B

B
3 itig

AP AR DR AR RAE R BB KRR,
- 3E A IR I B DU PR 2% s 2 | v e R sk DU 1 o] i
BN R R IR A KR T XS PRI S 4
T, B EE U R XN e i A K A —
PEIEVER , Bk B WA B 2 P /E . Batchelder™Iift
FEA R A B A U PR 2R RN A DU A R e i T3 b
FI/NAZ B9 K (O R B A K A . S TR
IR0 A R BT 52 P R A A B B 25 5
PUFRZE—E R S E R K i Xt
W) TS B AR R, SRR RN P R
AN AR S B R R T A ]88, A4
SR SRR DUPR 2 B A K T B S i A 7 3
T AR, 00 B A T, 5 v ) D B 20 R e
BRSO R R T P A A T DA B AR
TRRURAR 2 A AT IR A S AR 2R 2R KA i
5 U FR 2 AR U JEE =2 [ P17 I S P - O S R
X SVFZ T 45 R — 5002120 PO PR 5% B — o
VEUIMRINFEEBOR, A m v BT M I EAR 1A



SRR %5 : DUSF R K B RO AR5 53

20

=
3]

=
o

HObA 4 Po/pmol CO,om™?+s7!

Y
s

O Hmn ek

ZE B T % Tr/mmol H,0 -m?-s™!

0.6

S5 Gs/mmol m™ s
N w ~ o

o
=

o

500

400

300

Hala] CO, #eJE Ci/pumol - mol™

R

i o A

----- ot

0 ﬁﬁ% Ek%

WA TEON R
e

dck Est1 =Es12 ST3
E 3 MHEMEEARRETHAEERBT M
Figure 3 Effect of tetracycline on the photosynthesis of tobacco in different growth stages
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