Korean J. Plant Res. 36(1):100-106(2023) Print ISSN 1226-3591
https://doi.org/10.7732/kjpr.2023.36.1.100 Online ISSN 2287-8203

‘ ‘ Original Research Article ‘ ‘

=1 =12 =11

AMIs™, R&s8)°, 2YE, &

NeE2XEA FYdEATE Y weah, AFAL CAT, MeESA FEsduetY ARsteEsla, Aat
p2EY FUUGSLTY Lusit s sy ATe

Pytotoxicity by Continuous Spraying of Fruit Fire Blight Disinfectant
During Growing Season of Apple and Pear

Se Hee Kim'*, Song-Hee Ryu’, Byeonghyeon Yun', Kang Hee Cho’,
Sang-Yun Cho' and Jung Gwan Park®

"Researcher and >Senior Researcher, Fruit Research Division,

National Institute of Horticultural & Herbal Science, Wanju 55365, Korea
Researcher, Residual Chemical Assessment Division,

National Institute of Agricultural Science, Wanju 55365, Korea
*Senior Researcher, Research Institute of Climate Change and Agriculture,
National Institute of Horticultural & Herbal Science, Jeju 63240, Korea

Abstract - In order to control the fire blight disease, all plants within the radius of the diseased orchard were removed in the
early stage of the outbreak, or antibiotics control was performed for prevention. Since the beginning of antibiotics use on
plants, the potential for development of resistance to antibiotics by the plant pathogen and unintended detrimental effects on
the fruit trees and environment has become a problem. The purpose of this study is to determine the degree of phytotoxicity
to fruit trees caused by excessive spraying of the fire blight disease disinfectant and to establish basic data for safe
disinfectant guide. We analyzed whether damage to the fruit tree and the maximum residual limit of fruit was exceeded
when three kinds of the fire blight disease disinfectants were continuously sprayed in excess of the number of safe use
during the growing season. There was no phytotoxicity in apple ‘Fuji’ and pear ‘Niitaka’, and oxolinic acid was detected
beyond the limit of quantitation in 'Fuji' grown without a bag, and the other disinfectants were detected below the maximum
residue limit. When these disinfectants are continuously sprayed in excess of the number of safe, phytotoxicity may remain
on the fruit. Therefore, it is necessary to observe the prescribed dilution factor and observe the safe frequency and the timing
of use.
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Table 1. Characteristics of the test group treated with three types of fire blight disease disinfectant in ‘Fuji’ and ‘Niitaka’

. No. of  Days after Plant height (m) Branch width (m)
Fruit Treatment sprays last sprays 1 > 3 1 5 3
Control 0 - 2.7 - - 1.5 - -
— Disinfectant 1” 6 60 2.6 3 2.7 1.4 1.5 1.2
Fui Disinfectant 2¥ 6 60 2.6 3 2.7 1.4 1.1 1.5
Disinfectant 3* 3 90 2.6 3 2.7 1.7 1.7 1.8
Control 0 - 3 - - 1.8 - -
‘Niitaka’ Disinfectant 17 5 40 2.6 3 23 2.1 1.7 1.7
Disinfectant 2* 5 40 2.6 3 23 2.1 1.6 1.8

“Oxytetracycline calcium alkeyltrimethylammonium.
YOxytetracycline calcium alkeyltrimethylammonium+Streptomycin (sulfate salt).
*Oxolinic acid+Streptomycin.

Fig. 1. The injury of plants was scored as 5: dead (A), 4: 85% affected (B), 3: 50% affected (C), 2: 25% affected (D), 1: 5% affected
(E), 0: none affected (F). Seven days after last spraying of oxytetracycline calcium alkeyltrimethylammonium on ‘Fuji’ (G). Seven
days after last spraying of Oxytetracycline calcium alkeyltrimethylammonium+Streptomycin (sulfate salt) on ‘Fuji’ (H). Seven days
after last spraying of oxytetracycline calcium alkeyltrimethylammonium on ‘Niitaka’ (I). Seven days after last spraying of
oxytetracycline calcium alkeyltrimethylammonium+Streptomycin (sulfate salt) on ‘Niitaka’ (J).

al , 2016; Kim et al., 2002). HAL A= C18 columnS ARSI AL, streptomycin H4
<= $IeliA amide column-g ARSH] 4G, 4342 3]

4 S AR B4 9 35eE A T ATE ol A 5oRS AEsHA] o2 Ao R, AvF
AT B AR OF 1 kg ol AHBINT, A7 AL S A 100 4RO 2 S0 BRBAL AR P 4] 45 54
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wfoto] 3143t A5 NS HLB 7HE 2] 2| 2 A 6te] LC-MS/MS ASTA 9 35 NE
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Table 2. Recovery rate and limit of quantitation (LOQ) of the analytical methods in ‘Fuji’ and ‘Niitaka’

. Concentration Recovery rate (%, Mean = SD”) LOQ
Analytical component - —
(mg/kg) Apple ‘Fuji’ Pear ‘Niitaka’ (mg/ks)
) 0.01 728 £ 1.5 823+ 75
Oxytetracycline 0.01
0.1 769 £ 5.5 80.6 + 14.7
i 0.05 100.7 £ 12.9 95.7 + 18.0
Streptomycin 0.05
0.5 107.0 + 4.4 863 £ 21.1
. . 0.01 847 £ 83 -
Oxolinic acid 0.01
0.1 957 £ 1.1 -

“Standard deviation.

0]2) 1L, streptomycin®] HE3HA= 0,05 mg/kgo] QJ}. Ak}
o] gt oxytetracycline®] Hit F4&S 72.8~82.3%,
streptomycin®] 739 86.3~107, 0%t} Alatef o3t oxolinic
acid®] H4t 3|42 84.7~95. 7% A THTable 2), At 53
A= B 20% o)8f2 UERF O™, o]+= Codex Alimentarius
Commission (2003)0)|4 Q5= 3|48 W At EEHA}9]
7o) ke A o= SIS i)
‘TR 9 3P AIkA oFafie ARF B4
FAPofA oA, 2, 39] P AR Sl E

= ofsf] A= 0O A = 72t v slGlE ff oFsfj = Hol=
T2 USITHFig. 1), ARSRE SFAIZE B YA TR
WFER 2] ok fte e Hol= ofsl= YIIAITE A
G o] ot 17 Aol whet o TheFstaL of g 714
S50l ol 29-57] whzell &35k 17F offet, 21 290 5
Al A 84, 71E ofA|ote] Ak, 28712, aak A
e Rl 022 el 1 obA: A9 U
ol 14 34 Mt s o] Zefslolof
Ch(Park, 2020),

‘B RPOf| A A 19] HhFEF BAELL oxytetracycline®]
11 9FA| 2% oxytetracycline, streptomycin, 2FA] 32 strep—
tomycin, oxolinic acid®|t}, TjZFo|A+= oxytetracycline,
streptomycin, oxolinic acid 37}A] AJE-S W5 EA5H) oF
A 13} 29] FAH2] oxytetracycline |k AF 2|3} ZHe
Aol 1 Azet Ao At S HiAlo]
Aol A0 HATA, HE & HER Al &
I e o= Qlrke %L A7} QIckStockwell ef al., 2008),
o] gt A+ A= oxytetracycline®] 218 7]1&to] |7 &1}t
Hih= Alat 5415 AAlshe At 3A8A19] S4d0] 87 tiZ

OIrl _10

lo
N
ol

o= dA QAL Foll A 3FF AR F91E 0]-83 7]
W ARl M= streptomycin 2t 3t S Alat A
AIE U It Lee et al,, 2018), 2 $1tof|lA] oFA] 137} 29
oxytetracycline®] Z-FaF B4 Aip= 3 HEEof| 4] H.5= 0,01 mg
/kg B|qES 2 ZH5235]-8-7]591 0,05 mg/kg, A=oEA|91 0,01 mg/
kg ©]5l= AZEE| It Table 3).

oFA| 29} 39] I th2 1A AJHQI streptomycin 2| & &3}
71 She A oA 28] BAT 5 1 o) b
A5 Yel= A E o] 853 QIcHRusso et al., 2008;
Sundin et al., 2009; Tancos et al., 2016), 294 5 85 =7}
A= 2V WAIE fIgh YA AN YA e R Fotal
Qlou} titA ol vk o] AL RAIA| 13] A 2] S dtA]Z o2 3§
25131 ATHGusberti et al,, 2015), AA7IA] =) s )
= AER olst 54 WA Al Astel 57t s Aol A B
Al E 43 333l e, streptomycin®] tHEA¢1 ¥
o AR A S Alet 2] S streptomycin
ARRS] 71 2 Al 99lo 2 285131 QJtHMcGhee et al.,
2011; Tancos and Cox, 2016, 2017; Tancos et al., 2016). =]

oA Al 79 streptomycin AE FAIE 7S 2R
tF 2,0008) o) AFzsiE ufl oFsfi7F Edskgiths Hazk §l
THLee, 2021). & Aol A] oFA] 29} 39 streptomycin®] 7
2k B4 Ayl 3 ukE 1 005 mg/kg B|THO & 2872
2l 0,05 mg/kg, F3HAIQ] 0.05 mg/kg olat2 AZE AUt
(Table 3).

o4 39] & ThE JLA] AHE-2l oxolinic acid: quinolone|
A = 270 A Alat SA41 eAlshe S/4do) Jlem, =
oA 71 A WS o8] P HAIA A Aol A 2

e PAShE o =82 HANE ohE AYAIE Bl At

IOt (ILee et al, 2018), 2 Ao A 2FA)| 39] oxolinic acid®]
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Table 3. Residual concentrations and maximum residue limit (MRL) of disinfectant in ‘Fuji’ and ‘Niitaka’

Residual amount (mg/kg)

Fruit Treatment Analytical component | 2 3 MRL (mg/kg)
Disinfectant 17 Oxytetracycline < 0.01 < 0.01 < 0.01 0.05
. , Oxytetracycline < 0.01 < 0.01 < 0.01 ’
B Disinfectant 2° )
‘Fujr’ Streptomycin < 0.05 < 0.05 < 0.05 0.05
o Streptomycin < 0.05 < 0.05 < 0.05 '
Disinfectant 3* T
Oxolinic acid < 0.01 < 0.01 0.036 2.0
Disinfectant 1 Oxytetracycline < 0.01 < 0.01 < 0.01 0.05
‘Niitaka’ . Oxytetracycline < 0.01 < 0.01 < 0.01 '
Disinfectant 2* )
Streptomycin < 0.05 < 0.05 < 0.05 0.05

"Oxytetracycline calcium alkeyltrimethylammonium.

YOxytetracycline calcium alkeyltrimethylammonium+Streptomycin (sulfate salt).

*Oxolinic acid+Streptomycin.

e B4 A= 0,036 mg/kg 0.2 2HF5]87]5<1 2,0 mg/
kg o8} HEE AT AgetA 91 0,01 mg/kgS Zksto] 4
Z=|ITH(Table 3).

2 Gl AR AR = A AR e R FAIE A
A ohe FiAElE sHlaL, 1 AT} U I A oxolinic
acid7} HEE STt ol2fgt Aik= WA HAIS 2P AR A7)
Q81 90% Hof upA|at A g B9k QP ARE- Sl=rTh
135 Zasto] $1-8- AFarsily| ufzolw WA ofA| o] Theket

ARg9] ZAHS SIBAS el 2 4= Gl GAAE o

2002; Sholberg et al., 2001), EI}Z]21 S WA & $Js)|A]

L= s M A7 IS E4sto] AaEefjof jitt.

A o) sy WAk oFsfie) R 4

OFAlAAE A 7]t St
OFA 1, 2] OV AME 5142 gt Q1 AT 7o)
ORI oo} ul el o oFsl2 Rl i gisich
(Fig. 1).

Aarof Al oFA 18] ek #4435 oxytetracycline©]
11, 9FA|| 2= oxytetracycline, streptomycin®|Ct}, t)zTLo]|A]
+ oxytetracycline, streptomycin, 2714 A4HES 25 EA45}
Tk, oAl 13} 28] 344521 oxytetracycline- ZH7aF &4 2
I}, 3 HHEOf| A KL 0,01 mg/kg WWHO 2 275187151 0,05
mg/kg, EHA¢1 0.01 mg/kg o512 HEE|ITHTable 3).

oFA) 29] I ThE LA AE9] streptomycin®] AEaF B4
A= 3 WHE KL= 0,05 mg/kg H|RES = 2H75]8-7]521 0.05
mg/kg, J=FEHAI21 0,05 mg/kg o8t HEE th(Table 3), 1
5ok W Sl o WA ¥hg AT HaE 1
] LS 50 streptomycin A4 OFA}E 5008 552 ALE
S u o} S A8 8 2= ASicHLee, 2020)

AR} “F2]° 5= oxolinic acid7} 425 AZE| Q=) v Al
o 5ok R E71Z of5h L o] i LT by
02 BAS A9 S SR 4YEe) e 3
o) g A0 §3 4 Tk, H ool Y A1
Ao) RARLR LT 9 b Ay 3] FHew
oA = IS Alt, 8 75 TS = streptomycin}
kasugamycinof] thsfjA] A5H/d o] WA¥shA] & e &
QASFAAITHLee et al., 2018), Rebel 22 B At} =
HloF B AletollA] transposable element©f] 2]t streptomycin
A S22 A" AR7E e B2 (Hyun ef al,, 2012;
Park et al,, 2007) S WA oFA] @g-§-0 = A3Hd et
o] HAYsIA] =g A AA QL WA oFA ol et $7t B gt
Zloltt,

ARt -l Al F7 kol A= oFA AE 2 o Al SlAde)
5 A7, QP ARE- St A oAl = QIR AHE 93 ¢
W 218l A ARE- 2715 HEEA] 2451, THE oFA| 2]
S8 Fofelof gitt, e SMFH A A 55 AR A LAY
A A 5o P A EAI 2R (psis. rda. go. kr) ol A &
QI 4= Uk, 3 oM WA oA o] Aol A & kg2 A
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3= SAPES WA S1) 2 2710 Tkl v o) A
A AL AASAL S $130 oA WAL At 9)
3o chat YA Aol B ol F, FAA AT B
WA 7Rk o] maba) ke 4] 5 B o Sl
o] BA w3 glek, B A7) B shpy AR Tk
AR QIR ] sfs) HES Bhelsh, QHIg ob WA 7]
2 W] 218l sl B A% 7] BT ol AL 3]

FE iﬂ;}oﬂ 359 T P WA A S A&l A st
e wf AYSh= oFelet A 2jet BhaofA] oA 258715
23} 55 BASkglet, Akt 2] e} Alarof|A] oFsfi= B
O] ] FQkaL, FeAulE gt 2" o]| A oxolinic acid”7} e
AL ol HEEAL, U A] oA AR 2 013715 o]
St HEE|Qlth. QP ARE: SIE Zfsto] WA E ARS-
SHA| = FA| AdHo] halel T 4= glo g ezl 'WHH
5 A7|2L QP ARG B1=0} | AME- 715 HEEA] 4]
of T & 4= qlrk
AL AL

2 A 2T A A| (AR S PJ01530103)
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