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ABSTRACT

We estimated the averaged maximum incidences of bacterial canker at suitable sites for kiwifruit
cultivation in 2020s and 2050s using D-PSA-K model with RCP4.5 and RCP8.5 climate change
scenarios. Though there was a little difference between the estimation using RCP4.5 and that using
RCP8.5, the estimated maximum disease incidences were more than 75% at all the suitable sites in
Korea except for some southern coastal areas and Jeju island under the assumption that there are a
plenty of infections to cause the symptoms. We also analyzed the intermediate and final outputs of
D-PSA-K model to find out the trends on the change in disease incidence affected by climate change.
Whereas increase of damage to kiwifruit canes in a non-frozen environment caused by bacterial
canker was estimated at almost all the suitable sites in both the climate change scenarios, rate of
necrosis increase caused by the bacterial canker pathogen in a frozen environment during the last
overwintering season was predicted to be reduced at almost all the suitable sites in both the climate
change scenarios. Directions of change in estimated maximum incidence varied with sites and
scenarios. Whereas the maximum disease incidence at 3.14% of suitable sites for kiwifruit cultivation
in 2020s under RCP4.5 scenario was estimated to increase by 10% or more in 2050s, the maximum
disease incidence at 25.41% of the suitable sites under RCP8.5 scenario was estimated so.
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Fig. 1. Maximum disease incidences of bacterial canker at suitable sites for kiwifruit cultivation in 2020s
and 2050s, which were estimated using RCP4.5 and RCP8.5 climate change scenarios.
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Table 1. Land areas within the ranges of disease incidence of bacterial canker at suitable sites for kiwifruit cultivation
in 2020s and 2050s, which were estimated using RCP4.5 and RCP8.5 climate change scenarios

Scenario year

Land area within the range of disease incidence (100ha)

Area of suitable

0-25% 25-50% 50-75% 75%- sites (100ha)
2020s 1,057 162 116 19,424 20,759
RCP4.5
2050s 1,358 401 730 40,001 42,490
2020s 972 160 132 19,679 20,943
RPC8.5
2050s 1,203 208 342 52,012 53,765
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A Foll A 75% olste] ol F=go] etz WA
126,400ha @ o 2= 31 2050\ o] 3H=2] }a)] A )
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75% olate] oA FHdjo|Ego] 7| WA
38.7% S7P7F dofuttt. o)A F&3h 7| TSR o
A= kel 7| sk of v]sto] Fhctel Flek 2 T
37t o S71E 7HsAd ol S HofErh

RCP4.5 AUb] ©.0]| 4] 2020 At o] u] 2 kctel Au)
7FsAlollA 2050 thof) Lrehb= 2ekel A8 o] WY
3= A Hof| whet Ads] oh2 A Uebdth(Fig. 2). 9
57| A2 20| fitk=7Hgoll A o ot A o=
13 7HA] 7] S EHNNF)-2 HE 2| ool A Z7FsF AL
A7) Ao Ik ke A Hal SkFk
(RND)2 A F = 3l X ol A7k 10% o] HElE B
Fom T2 2GS0l A= 10% o FAaskaiTt X
O|HF-E(DI) 2] Mshg-2 == 2|9, Fafetat Fafet
A1 9 A|lE WS A Gof| A= ] By o] 10% o]
FEE AR ASE UL A E WS S X dE
of| A= 10% Q2] A ¥3H7} Qlm A0 R G5 E| Qe
o, A5 fjFA| ol A= 10% o)/ WAgo] 5717k
Epd 20 & A SE ik

RCP8.5 Al L}2] 20f| 4] 2020 tff 2 w] 2 Zhetaf Zuj
7Fs Aol A 2050 ol Vrehuh= kel Al o] Ay
A3} 2| Aof| whet As] oh2 A Uebgth(Fig. 3). 9
57 A2 o) gtk 7Pg ol A o] Fote Al o s
&1 7FA] T BFFRHINNF)-2 A o] KL= 2| o A F7)st
R LF7] A0 2 Qg et Al w8l S gk
(RNI)-2 A= A% ik 5] Y2 Gof| A7k 10% QF

o, A= WS A olA=10% QH5of Ay w3kt
Ue Ao= g EEglon e, BAdEe] dF s
A2} AT AZ QR o A= 10% o) i) &
77 Ueld Ao 2 o ZE|QIth RCP4.52F RCPS.5 A]
2| QoA B LE7] A& g o] gitk= 7oA 9]
ekl Aoz Q19 71A] Tl s EhINNF)-> A o &
= A SollA 10% o1de] 5717} IS = Sl =d o] A2 7]
S-rAsto] ofgt AR Q1 syt dojdof wheba] dE
7] A2 e 0 & Qe g HEka QS FAIRTHE gk
ol A HA A o2 rhef A ez Qg w7t 7t
3 AL Qg

R, 715 W sto] whebA AA7AA] S A E
SR A2 g o] FAF Eol B o] ANtA o=
El}al 91 © = 2 (National Institute of Environmental
Research, 2015), &= | S of| 4] kel 7ok o] Ak
oF7]8k= A& gH o] astar oof whebA] A FH o=
Q1% 9jafj7} Fof5 AloletaL ol = m, A5k et 5
AR A5 A &7t s ekl A7 FsA 2] €57
Aoz gtk el Al o8l S7FFARND ol
A i 7Ee) Aol 10% o) Hashieh A5
3¢k 59 Y A AoA LF7] A= gkt
A T ol F7FFEHRNI) H3H7F10% H&0] <=0
2 o &% 2122020 )7} = o5 | ol A i
A gsfoll YIS T o D57 A=l A9
YERA] Qb5 20 = 7|5 137} o] ] 213 =] 317 ] of
o & gEr

%, RCP6.02FRCP8.5 AJLe] 2.0 4 2] Z|tho =&
IS0 2] 2] Fit= Al o A= A 57t
SlaL 71 QFR X2 Hadl= Ao R S EE A

HF 2 L 2] R| Hof| A= S QFA =2 sl 11 9%




70 Korean Journal of Agricultural and Forest Meteorology, Vol. 18, No. 2

Rate of the change

-
-0~ 0%
N oo:-

Fig. 2. Changes in the outputs of D-PSA-K from 2020s to 2050s at suitable sites for kiwifruit cultivation in 2020s, which
were estimated using RCP4.5 climate change scenarios. NNF, RNI, and DI are estimated damage to kiwifruit canes
in a non-frozen environment caused by bacterial canker during the previous growing and overwintering season,
estimated rate of necrosis increase caused by the bacterial canker pathogen in a frozen environment during the last
overwintering season, and estimated maximum disease incidence of bacterial canker on kiwifruit, respectively.
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Fig. 3. Changes in the outputs of D-PSA-K from 2020s to 2050s at suitable sites for kiwifruit cultivation in 2020s, which
were estimated using RCP8.5 climate change scenarios. NNF, RNI, and DI are estimated damage to kiwifruit canes
in a non-frozen environment caused by bacterial canker during the previous growing and overwintering season,
estimated rate of necrosis increase caused by the bacterial canker pathogen in a frozen environment during the last
overwintering season, and estimated maximum disease incidence of bacterial canker on kiwiftuit, respectively.
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Table 2. Changes in the outputs of D-PSA-K from 2020s to 2050s at suitable sites for kiwifruit cultivation in 2020s,
which were estimated using RCP4.5 climate change scenarios

Land area with the change in the outputs of D-PSA-K

Rate of the change (% of total)
NNF! RN Maximum disease incidence
Decrease by 10% or more 0 97.17 70.31
Increase or decrease of less than 10% 0.54 2.83 26.65
Increase by 10% or more 99.46 0 3.14
Total 100 100 100

'NNF = Estimated damage to kiwifruit canes in a non-frozen environment caused by bacterial canker during the previous
growing and overwintering season

RNI = Estimated rate of necrosis increase caused by the bacterial canker pathogen in a frozen environment during the
last overwintering season

Table 3. Changes in the outputs of D-PSA-K from 2020s to 2050s at suitable sites for kiwifruit cultivation in 2020s,
which were estimated using RCP8.5 climate change scenarios

Land area with the change in the outputs of D-PSA-K

Rate of the change (% of total)
NNF! RNP? Maximum disease incidence
Decrease by 10% or more 0 98.62 36.62
Increase or decrease of less than 10% 0 1.37 37.97
Increase by 10% or more 100 0.01 25.41
Total 100 100 100

'NNF = Estimated damage to kiwifruit canes in a non-frozen environment caused by bacterial canker during the
previous growing and overwintering season
’RNI = Estimated rate of necrosis increase caused by the bacterial canker pathogen in a frozen environment during the
last overwintering season
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