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ABSTRACT

To investigate the blossom infection risk of fire blight on pears, the program Maryblyt has
been executed from 2018 to 2022 based on meteorological data from central-Korean cities
where fire blight has occurred as well as from southern Korean cities where the disease has
not yet occurred. In the past five years, years with the highest risk of pear blossom blight
were 2022 and 2019. To identify the optimal time for spraying, we studied the spray mode
according to the Maryblyt model and recommend spraying streptomycin on the day after a
“High” warning and then one day before forecasted precipitation during the blossom period.
Maryblyt also recommends to initiate surgical controls from mid-May for canker blight
symptoms on pear trees owing to over-wintering canker in Korea. Web-cam pictures from
pear orchards at Cheonan, Icheon, Sangju, and Naju during the flowering period of pear trees
were used for comparing real data and constructing a phenological model. The actual starting
dates of flowering at southern cities such as Sangju and Naju were consistently earlier than
those calculated by the model. It is thus necessary to improve the forecasting model to
include field risks by recording the actual flowering period and the first day of the fire
blight symptoms, according to the farmers, as well as mist or dew-fall, which are not easily
identifiable from meteorological records.
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Table 1. Dates of green tip sprouting (gt), the first day of bloom (bl), and full bloom (bb) determined by
visually analyzing video images taken in apple orchards in Ipjang-myeon, Cheonan city, from 2019
to 2021, and the calculation standard for a pear modified development rate (DVR) model with

high-temperature demand

Pear growth stage Dates at images taken DVR, (DD) Calculation
2019 2020 2021 2019 2020 2021 standard (DVR;)
Green tip 50% 3/28 3/26 3/25 0.4078  0.5101  0.4451 0.4078
First day of bloom 4/12 4/4 4/2 0.6721  0.7102  0.6796 0.6721
Full bloom 4/19 4/12 4/7 0.8970  0.8444  0.8503 0.8639

Thermal times of pear were estimated from the calculation of Development rate (DVR,) to predict the next
developmental stage. Calculation standards for green tip 50% (gt) and first day of bloom (bl) were decided
based on the minimum DVR in the 2019 and 2021 data, and those for the full bloom (bb) were decided

based on the average of DVR for the three years.
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[—FEF —— AvgTemp —— BBS — N5 —— CB5 === Risk ]
300_ 14O_TTTT1iT'Il'l'IT'I'IT'\illIIIII'IIIIIIIIIIiII[lI[IIIIIIIf'II['i
250 1 120 ] A
- 941
E 100 _
200 A E
o 4
E 80
o i i n
o 190428 / ! ol
E 60 4 | LM
s \ 1
100 { = P
E 40 1 ‘
s I i\ -
1 g
50 4 20 I [
| I I
O_ O-IT'I'Iiv_'_'III'II‘11J\== II I'lllilvfli}:vl:;ll'li[
3/29/2022 4/4/2022 -ﬂf‘leZBEQ 4/16/2022 4;221“2022 4/28/2022 5I412022 5f10r2022 5/16/2022
Date
R - Z
29 30 31/ 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Anseong

Fig. 1. A graphic output of Maryblyt showing the dates of BIR-I, BBS, CMS, and CBS during pear blossom
periods at Gongdo, Anseong in 2022. BIR is blossom infection rate, BBS is blossom blight symptom,
CMS is canker margin symptom, and CBS is canker blight symptom.

. Fire Dates. 3 | 4
Site blight | GT_CBS [ 24 25 26 27 28 29 30 31[ 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3
Guri 3/26 5/12 bb
Jingeon 3/28 5/18 Bl ]
Gongdo | - o|327 sn7 bb Bl
| Anseong | Anseong 3/29 5/18 bb Bl
Gyeonggi Bogae 3/28 5/19 bb ]
icheon | Janghowon 3/28 519 B ]
Hwaseong | Hwaseong | new |3/30 5/19 bb HEE
Pyeongtaek | Pyeongtaek 3/27 5/16 bb ]
Cheonan 3/26 5/18 bb [ ]
Seonggeo 3/26 5/13 bb ]
Chungnam Cheonan | Mokcheon |occurred [3/29 5/19 bb | ]
Seonghwan 3/30 5/20 bb
Ipjang 3/26 5/18 bb ]
Asan Yeomchi 3/27 5/16 bb ]
Sejong Sejong Jeonui | 4| 328 /18 bb ]
Chungbuk —Chengiu | Eomjeong 3/30 5/19 bb ]
ungbul - -
Jincheon | Satelite C. | _new |3/30 5/19 bb ] ]
Gongseon: 3025 517 bb
Gyeongbuk |  Sangju Oeseo 3/25 5/13 bb
Hwaseo 3/29 5/22 bb | ]
- Sugok _|not occur] 3719 5/12 bb
(Gyeongnam|  Jinju Daegok | red [3/17 513 bb
Naju 3/16 5/12 bb.
Jeollanam Naju Yeongam 317 513 bb HE
313 511 |

Fig. 2. The summary of Maryblyt results consisted of the fire blight was occurred and not occurred sites in
2022. The red date was BIR-I, the orange date was BIR-H, and the green date was BIR-L or BIR-M.
And bb was full blossom dates when more than 80% of flowers in the orchard were opened.

5 4x2]¢lth. BIR-1 X717 7|the]#] ¢kl BIR-H
AR o) HAIS AA3E 0]8-= 2018 ~21 7[R 447
-2t v i3 17E - BIR-IE W Rd a7t 2.4
20190l oj A HAAQI HA| tieto = A BIR-IE
7|tke|#] ¢kar BIR-Ho|| Akzalaia} 3t Aol o] uj
BIR-H 7. o] S7F Axdx|, sl A & A2

e WS AE AYSIA Sk Ao W2 &
3R 20223} 20199 sfek A, o)
sfoliz BIRT 7k 7] it Ajeje] wasigio
o2 A AelE SYBE o) T 7 BRI 55

of H|a| Guht AAAHEAZS vlwslck



Namkung and Yun: A Maryblyt Study to Apply Integrated Control of Fire Blight of Pears in Korea 311

Im. # 3

3.1. 20224 Maryblyr 715 Zu}

20229 A7), S, S5 5 SEAM Hf a8
RN A Maryblyt -5 Z31KFig. 2; Table 2), tjFEo
Aol A 4 2597} 26 o]l BIR-I 77} g =3l
o o] B2 I SIS Sl 2 WAl 27191
g, o] whi= AN vi7F A2 Yairlel 77| wiw
o] BIR-I X Hof| YSHAIE A 2]qt Hpof|xl= WA
+ Atk Fig. 29] bb= 2t A| S04 2] £
9] 80% o]Fo] st wf7] ot FEAH] Ty
7= gk 449 11~13Y Q1Y) o] =&o] BIR-H 7
H7F Har o] A ollal= of wf A 23 WA
AL HAXE I kGIT 20229 9] FRAE] 7Y
3bl)= 49 71042 2 5~6d Ale]o] 49 =9}
H| S A=A o) =UTKTable 2). 227HA] Hij€]
Neprt 3] SFFAA 49 271 ARbAQld] 2022
= Mt Ao s o] T8 dal= S A
o|ty. Maryblyt 20| U5 H|Fo| B/datE o] A%
BAo] M Zlor oS3 E=2 59 12~200]%L
o} b, w4 QL gRA el A 2022 23
& A5 A5 AL BIR-10] 44 25~269U = o5
SHE WhH, S4bt 25 U= o] uf ofn] HYakrt
k=¥ of(Fig. 2; Table 2) B3]|97} Hiek. &7 Hj
FAHAES Mehs 5 Attt dizf 39 To|
et SHRES7~10Y W=, tiEE 49 22~24
Aol Jasigiet ol A oA H Hlge] &4}
wo] oA Y &5US 5Y 12~170] i
o] ¢t Table 2).

3.2. 20214 Maryblyt 7= Znt

2021 FHEAY v =8 WA oA Maryblyts
53 Avl(Table 2), AR 227) A 2 <ojlA BIR-I
AEE v W] otk 202140 449 214
O]/ A & T lof| x| Fo] YssiA] oFal Holgle
gt FPE= 3, AlE 18 S5 dREAY9 4
4 21~16%Y0] BIR-H7} T =] QlaL o] A]7]of 23t
d WAE Sk 21 B 2 97 49 56
o] tfjF o]t Supplementary data 1). 2021 =5
AHke] 7hEKbl)+= 3¢ 31 ~44 490l 7WErt
39 W7ER] HES] FFAR| AL QlofA] Lol Y] S
3 sl arsfjof gtk Es Flgol Sk o]

o
O

B WA ClSUE 549 14~2090] 81 3, T
1 ou) AR QL FRA oA 2021 d el BIR-Ii=
1ti(Table 2 and Supplementary data 1). F5- Hjj
o]

N EQ k

159 A1 gAto] 48 F4~549 2714

ARG AT UF, AFE FREL4-S
QAN sk sk 25 APEA of
e 59 13-200] tiiolsict

A e A

3.3. 202084 Maryblyt 2= Z7}

20200 FHEAY v =8 W R|ofl A= 2191}
7R & BIR-1 FE= 2ARE A oA A i
o] ¢I9ltKTable 2). E3] 201oj= BIR-H A¥E
A& K Supplementary data 2). 2020 o= 7l|3}
AbDFE THU(bb)7HA] Q8= 7|7te] i
o] AofA 10 ooz Pkt 4~59 Zoly
o=2n zkr17re] 25U oo Ytk Supplementary
data 2). &5 H|o] A3=]e] AFEAo] LR A
07 dEEE= g2 5 17~26Y0|%t] g, v
HY S=ARR] Q1 HRA o A & 20 )] BIR-I= §l3ATH
(Table 2 and Supplementary data 2). 'd3- vl A&
O M|k S5 AlQstals 39 T4 WA
7} 7el7]17to] it Table 2). HE AFEA A5
59 17~30¥0]%ich

3.4. 20199 Maryblyt 7= ZiTt

2019 SRAM) v =2 W04 BIR-I =
44 23U} 24Uof| HFE UK Table 2). ] Al7]= A
oo whet RS- 3~1090j 2= 3ol WAy 7}
5/30] ol fzof HEEA] ofuf WA|sfof SHtKSupple-
mentary data 3). E3F U] 494 11~13YS AS
2 BIR-H ZH7} tjiie] 2]oofA] dhAE]glong
(Supplementary data 3), o]Z&o| 12} 7|7+ WA
= Gl AS A 20194 FHAM FopE 1
A E5Ye 5 16~22Y0| i} FHH, by wlf 5=
AR FRAME ol SRet nR7ER| = 2019
49 23¢, 24909 BIR-I A&7} UH A& A2}
U510 m(Table 2 and Supplementary data 3), L}
7] 2Al} 27 olu] wrakE]o] 8| 5|skgicTable
2. 05 APEY AZAL 5Y 14~240]9/c,

3.5. 201733} 2018 Maryblyt 715 A1}
2017~2018d & 3 H% FH AU 2 BIR-I A&



L okl Aut Wl Egli=d] 2018 ol 49 22,
2017901 1593 170]9aL V2] 2| dof|xf= 7
27} §1IcKTable 2). 2 7)Sk= 2018Wol= 49 %
&~27971A S E BhE, 20173 317k 49 109
%) Jelslar 49U ~5Y Z7Hx] Tpglo] Zo] 9l
ek AFHH(CBS)o] A5YU-S 18ofl= 59 15~
219, 17do= 59 13~20Y0]ck

SH, mah ] Z2AkR]Q] UHa|e) 2 2018 W0l
BIR-I X7} g1gloL, 2017 d o= Ak} L5Ro) 4]
49 1897} 49 150 BIR-I ZHX7} wHwQck
(Table 2). Y AFHA 5L F off =F 5¢ 5

&-209 HFGk

36. 7 Wx|oo| B AHBIRNL} B
e Zo}
Fig. 3-8 20185 22W7kx] FHA 2 2hy

Ao\ A Maryblyt©] BIR-1 7 E Y3} sl dw=o] ujf 3}
g iy Al Ayks ysts] gt & 2022W 7
Zsto] et a9k A AT S
sl o 202033 2021 Hofl+= BIR-1 FR7} ¢l
53] QM2 20180l AR 7E ¢lolet. 17|

TS RS FAA A2 202017 2021
90ha%} 78ha2 A& =X gjr) ordw}
2]2J¢1 oAk} el o 2020 &2 o]

n‘._lr

32
Kl o

5

0,
o
X
-

&
N

oo
e L
o
NN

=901} 20201 d0f] 2E-2 BIR-I HE7}F §I9H
Hh Wio] B uER] ¢k 2019 0] BIR-T R
7F A8l hH Rl S e A AR &
& 1990l oL 200l AR E HEE (19l
ou 53] F5= Ass| nd W ARV agE A
Lol AR g B Awr LA|Fch ¥ 2020
Wi} 2022 9HE3E 2402 20190l F o) vy

Korean Journal of Agricultural and Forest Meteorology, Vol. 24, No. 4

Hlout 9y Alie 91, 20201 0]= A= ¢
glovt ahgo] Alirkh= 5 Jaldie = U 9
E(BIR-)7} 27k o oA A] ghoket. ofufte ks
5784 Belldit Aelo] miR whgoR olofd e 9]
O} ot Aol 1~21 Aol s 247t
o e Aor S5 20219714 ol A
AollA RaFAE A7) i) mee] uof wet
24 A7l A= okt

3.7. Maryblyt@| spray modeES EESt Ao ot
E £Zd 9™ #4 ot

Fig. 4+=2022'd 77| QHdellA] 7H5}7171<1 44 10
AFE 2997HA] A 2, FA, oS dE
Maryblyts -5, 2E2 wjd EIPE Akt
Hakat Asp|2F % vjel BHWT Z710] uhet 27
A3 =(BIR)E Low, Moderate, High, Infection 45
2 A9E HojEtiFig 4). A= BIR-H FES &
FUE 49 110 FAS SHA(spray: yes) F WA,
Al sAje] 22| 1A 109%H EIP7} 0% reset®| o]
Uk G578 thA] =4S ARRIHFig. 4, F WA, Al
WA 9. A H, AT A2= 49 25900 22 HAE
Arstel 249 A1 2vE AEAl 92iaL A H, 7
Y A= 49 249 1.5 mm F- B E G 5
U= 23Y0f 22 WAIGE ks A& 4= ISItKFig.
4). upAjate g2 BIR-H & ths gl 49 129 A
WAIE gk A2olch

Fig. 5% 2022 9] Fig. 49] QFAS & 247l A Y
of| 5] Al Aejol] wk2 BIR-I & 310} 2} ZJ2]of| u}
E WA Sl el Aok 2022¢0= whEA] 9l b
=
[

a1

ol

Wy FAE2] 243204 BIR-I7F 49 259 22 26 U]
Bt 1.46%9] AFEA=0(FA2), 3 BIR-H FE

Year 2022 2021 2020 2019 2018
N Fireblight Maryblyt Fireblight| Marybiyt Fireblight Maryblyt Fireblight Maryblyt Fireblight Maryblyt
Gty Disease Warning Disease Warning Disease Warning Disease Warning Disease Warning
Ansung Yes 0(4/25,26) 4 Yes X <4 Yes X 4 Yes 0(4/23,24) <4 Yes X
Cheonan Yes 0(4/25,26) 4 Yes X 4 Yes. X 4 Yes 0(4/23,24) 4 Yes o(4/22)
Asan Yes 0(4/25,26) <4 Yes X | Yes X <4 No 0(4/23,24) | No X
Pyungtaek Yes 0(4/25,26) < Yes X < Yes X < No 0(4/23,24) < No X
Icheon Yes 0(4/12,25,26) 4 Yes X 4 Yes. X 4 Yes o(4/24) 4 No 0(4/22)
Namyangju No o(4/12,2527) | 4 Yes X < No X < No o(4/24) < No 0(4/22)
Yongin Yes 0(4/25,26) 4 Yes X 4 No X 4 Yes of4/24) 4 No 0(4/22)
Chungju Yes o(4/25,26) | No X | No X | Yes 0(4/23,24) | No X
Eumsung Yes 0(4/25,26) 4 No X 4 Yes X 4 No 0(4/23,24) 4 No X
Hwasung Yes 0(4/24,25,26) 4 No X 4 No X 4 No 0(4/23,24) 4 No X

Fig. 3. Accumulation of the occurrence of fire blight on pears grown cities in mid-Korea and their’s blossom

blight infection (BIR-I) warned by Marybiyt.
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Fig. 4. Maryblyt output of pear blossom infection according to the treatments at Gongdo, Anseong in 2022.
The treatments were 1) No spray, 2) spray at the first warning date of BIR-H, then spray at the first
date of BIR-I, 3) spray at the first warning date of BIR-H, then spray at the day before rain forecasted,
and 4) spray at the next date of BIR-H, then spray at the day before rain forecasted.
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Fig. 5. Comparisons on the treatment for blossom blight control. No. of BIR-I (ll) was the number of infection
warning days which showed the highest risk of blossom infection. Average of sprays ([]) was the
number of spray for blossom period. The treatments were 1) No spray, 2) spray at the first warning
date of BIR-H, then spray at the first date of BIR-I, 3) spray at the first warning date of BIR-H,
then spray at the day before rain forecasted, and 4) spray at the next date of BIR-H, then spray at
the day before rain forecasted. A was 2022, and B was 2019.
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Fig. 6. Comparisons of pear blossom periods between web-cam observation and estimation by a weather-based
DVR model. Gt was the day when 50% of green tip sprouts. Bb was the day when 80% of the flowers
open. The red date was BIR-I, the orange date was BIR-H, and the green date was BIR-L or BIR-M.
@ marked dates were observed rain, but the meteorological data did not show any precipitation.
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