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Rice panicle blast occurred severely in southern provinces of Korea in 2014. The proportion of panicle
blast incidence area to cultivated area of rice were 11.0% and 14.6% in Jeollanam-do and Gyeongsang-
nam-do, respectively. To identify the causal factors of the outbreak, we investigated weather conditions
in August, amount of cultivated area of mainly grown cultivars, and nitrogen contents in plants with dif-
ferent disease incidences in 2014. ‘Saenuri,’ ‘llmibyeo,’ ‘Unkwang,’ ‘Dongjin 1 ho,’ ‘Nampyeongbyeo,’ and
‘Hwangkeumnuri’ were mainly grown cultivars. Monthly average of daily air temperature in August 2014
was 3.2°C and 3.1°C less than 2018 in Haenam and Miryang, respectively. Rainfall in August 2014 was
70.0% and 42.0% greater than 2018 in Haenam and Miryang, respectively. The numbers of blast warning
days in August calculated nationwide using a forecast model for blast infection were higher in 2014 than
in 2018, and they were in high level throughout the country in 2014. Nitrogen contents in plant samples
from high-incidence plots were significantly higher than those from low-incidence plots. Consequently,

excessive use of nitrogen fertilizers was the main factor for the disease outbreak at the level of specific
farms, in addition to the collective cultivation of susceptible cultivar, low temperatures and frequent
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rainfalls in August.
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Table 1. Occurrences of rice panicle blast in each province of Korea in 2014

Province Rice cultivated Incidence area according to disease severity level’ (ha) Percent inci-
area (ha) Low Medium High Severe Total dence area (%)
Gyeonggi-do 93,563 356.6 0.0 0.0 0.0 356.6 04
Gangwon-do 33,248 147.1 44 44 0.0 155.9 0.5
Chungcheongbuk-do 38,953 3147 0.0 0.0 0.0 3147 0.8
Chungcheongnam-do 151,200 734 0.0 0.0 0.0 734 0.1
Jeollabuk-do 124,250 482.7 0.0 0.0 0.0 482.7 04
Jeollanam-do 168,014 16,042.9 1,550.0 793.6 744 18,460.9 11.0
Gyeongsangbuk-do 113,507 1,182.1 226.5 0.0 0.0 1,408.6 1.2
Gyeongsangnam-do 78,862 9,230.9 2,138.8 86.4 432 11,499.3 14.6
Busan-si 3,346 37.6 0.0 0.0 0.0 37.6 1.1
Incheon-si 16,930 0.0 0.0 0.0 0.0 0.0 0.0
Gwangju-si 5,400 0.0 486.0 0.0 0.0 486.0 9.0
Daejeon-si 1,398 0.0 0.0 0.0 0.0 0.0 0.0
Ulsan-si 5,703 76.0 0.0 0.0 0.0 76.0 1.3
Total 837,111 27,944.0 4,405.7 884.5 117.6 33,351.8 40

“Disease severity level (low, 1-5%; medium, 6-10%; high, 11-20%; severe, 221%).
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Table 2. Mainly grown rice cultivars, their resistance to blast, and cultivated area in each province of Korea in 2014

Resistance torice

Cultivated area (ha)

Rice cultivated area

Province Rice cultivar blast® of cultivar (%) (ha)
Gyeonggi-do Chucheongbyeo S 52,191.1 (55.8) 93,563
Gangwon-do Odaebyeo MR 14,167.2 (42.6) 33,248
Chungcheongbuk-do Chucheongbyeo S 15,573.6 (40.0) 38,953
Chungcheongnam-do Saenuri MR 54,826.8 (36.3)

Samkwang MR 24,753.3 (16.4)
151,200
Hwangkeumnuri MR 18,465.9 (12.2)
Hwanggeumnodeul MR 13,619.7 (9.0)
Jeollabuk-do Sindongjin S 52,0904 (41.9)
Saenuri MR 23,651.8(19.0)
124,250
Hwangkeumnuri MR 14,136.9 (11.4)
Dongjinchal S 10,378.9 (8.4)
Jeollanam-do Saenuri MR 59,278.1 (35.3)
lImibyeo S 22,649.8 (13.5)
168,014
Hwangkeumnuri MR 21,3394 (12.7)
Unkwang R 13,074.6 (7.8)
Gyeongsangbuk-do llpumbyeo S 46,688.6 (41.4)
Samdeog MR 10,698.7 (9.4)
113,507
Samkwang MR 10,689.0 (9.4)
Unkwang R 10,448.3 (9.2)
Gyeongsangnam-do Dongjin 1 ho S 18,420.5 (23.4)
lImibyeo S 12,310.6 (15.6) 78,862
Nampyeongbyeo MR 10,707.6 (13.6)

°Only cultivars having cultivated area of more than 10,000 ha were shown.
°R, resistant; MR, moderate resistant; S, susceptible.

Table 3. Monthly weather characteristics in August in Haenam and Miryang

Haenam Miryang
Monthly weather element
2014 2018  Climate normal 2014 2018  Climate normal
Average of daily air temperature (°C) 24.3 27.5 258 24.5 27.6 258
Total rainfall (mm) 347.2 204.2 247.8 528.7 3723 2343
Rainy days (day) 21 1 13.7 19 15 14.3
Average sunshine duration (hr/day) 3.05 6.91 7.18 2.51 6.56 5.97

A B 2AE A9 AR U)ol R4 BARORE
o3 - Sl3 Fpolgick. Uule] FF-L ARG LT A Th
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SASTFLE oA T TR A BF TRk WX Al'7E E Btk
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HATE C/NE-L o)Ak} 71R|ol| A = AR x| Q] A&
7} Hl&o] koLt o]2tofAut A F 02 ul P {23t 2| o]
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Fig. 1. Number of days with blast warnings in August in 2014 and 2018 calculated for each 1 kmx1 km grid using the rice blast forecast
model (Park et al., 2012).

Table 4. Total nitrogen contents and C/N ratio of panicles and stems in rice samples from high-incidence plots (% diseased panicles>60%)
and low-incidence plots (% diseased panicles<10%)

Location Disease inci- Total nitrogen content (%) C/N ratio (%) Percent diseased
(cultivar) dence level Panicle Stem Panicle Stem panicles (%)
Haenam Low 1.15+0.04 0.62+0.14 36.22+148 66.38+15.50 5.5+4.4
L"c')i:g)me' High 1.25+0.13 0.94+0.24 33.5623.04 44.29+10.62 67.9+16.5
t-value 2,283’ 3.712° 2.378° 3.651°
Miryang Low 1.14+0.06 0.67+0.23 36.29+1.91 66.92+23.73 46234
:12‘)’”9"‘“ ! High 1.38+0.13 1.20+0.39 31.19+2.60 37.51+12.81 96.2+2.9
t-value 4777 3511° 4.905° 3308
Naju Low 1.21+0.08 075031 34934223 64.62+30.47 36+1.7
(llmibyeo) High 1.32+0.07 0.94+0.18 32.10+1.23 44421881 77.7431.2
t-value 3.182° 1.712 2911° 1.916

°A highly significant difference between samples from high-incidence plots and low-incidence plots (P<0.01).
®A significant difference between samples from high-incidence plots and low-incidence plots (P<0.05).

B GIELEOIAMS] OIS st B BN, A o) A Gtk B47] BU AT SUHE TYste] 19 Fete 7]

2o B BTN WA 74 2] o AESY W AL HAI A3 AFR| 2002 FRglo] 28°C (9, B

A BIXE G L4 FoH Table 59 2 DaAlH] ¥ 24.3°C (AP 2 67] Ao A< wlalsiek F 7%
2

3
ok
Foll 2 BHEolAE % AR /AN Yol R mm)2 235.5 mm (AH)FE 334.5 mm (YR)7HA] 2
3} o
OE'].

)
(%]
o

1.0/3.8, £J&©] 0.0/16.0, §<ete] 6.3/11.5, Fg o] 0.0/5.0, A4 A, L (day)= - Ueko] 7Y, gty Ahgol 8
o] 16/2.101911 Weo] 6.8/68.8% FZAIMITRLt wizpA] o, oJzt ALYo] 9ol ik BFURA|ZHhr/day) & 75
Fol A WEoAL Bl Tk 2 AR A2 kg/ 100 o] 7P WHH Jse] 17417k 2 hAk Bk, H9U4TH
T AT/ A )T TR AHo] 9.0/18.0, o] ZhA MR o] 37417k0 2 /b Ak

10.0/18.0, 23] 10.0/19.0, 3+lo] 12.0/22.0, WeFo] 10.8/32.4 AAAHEE D 7|4 A ST} o] AFE s W oA Tte] Ab
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Table 5. Percent blast diseased panicles of rice cultivar, 'Dongjin 1 ho' grown in plots with two levels of nitrogen application, and weath-
er conditions during heading periods in rice diseases and pests monitoring fields in 2014

Percent diseased Amount of nitrogen Weather conditions during 11 days starting from
panicles (%) application (kg/10a) Heading 5 days before heading date
Location date of : . .
Standard  Double Standard  Double . Average air Rainfall Rainy Sunsh'me
nitrogen® nitrogen®  nitrogen® nitrogen® rice temperature (mm) days duration
9 9 9 9 Q) (day) (hr/day)
Changwon 1.0 38 12.0 22.0 16 Aug 24.1 236.5 7 37
Miryang 6.8 68.8 10.8 324 20 Aug 243 2715 7 26
Uiryeong 0.0 16.0 10.0 18.0 22 Aug 22.8 3345 9 1.7
Haman 6.3 11.5 9.0 18.0 20 Aug 22.8 291.5 8 2.2
Changnyeong 0.0 5.0 10.0 19.0 22 Aug 236 2440 8 2.6
Sancheong 1.6 2.1 9.0 18.0 20 Aug 231 2355 9 35

°Standard amount of nitrogen application.
®Double amount of nitrogen application.

Table 6. Correlation coefficients between the amount of nitrogen application or weather factors during heading periods and percent
blast diseased panicles in rice diseases and pests monitoring fields in 2014

Weather factors
Amount of nitro-
Factor n lication Average of dail
gen applicatio . 9 y Totalrainfall Rainydays Average sunshine duration
air temperature
Correlation coefficients 0747 0.19™ 023"™ -032"™ -023"™

ns, no significant correlation between the weather factors during heading periods and percent blast diseased panicles (P<0.05).
°A highly significant correlation between the amount of nitrogen application and percent blast diseased panicles (**P<0.01).

TEAE B4 23 AaAEFas A 0742 79 FolTHA=R ulAN). A=A o2 e F5& B
ol U= A AHS EIAR B 718 4 J&J&ﬂl i =GR Aoy FEARIY FF S0 FE
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7] ol 2 FFolol= NFof whet W) xfol7t 2

- I(Roh 5, 2007), oJH &FF-o] Agoldete HdF2 W

olof] oJ3 = kol ZHAJo] & 4= lth(Park, 1993). o]
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[
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Uz F3] AR Eo At HEOIAHE] 40% oI R A Th 3 B AL Btk 44 ARAE 7 B

A WA A7 5 o1FAUh A=t WHE XA AT Fo| YA AuEHA AFFAo] i o WAy W%Kﬂ
M= HEO|ALE 25% o]AFe] viY A=) Al WAL e (Lee9t Park, 1979), o|¥ Alglo Ay, ALH O = thoFs
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o], o] A vy, g, s|E| e, 5w, X B3t EAT do] e Aoz FAEY] wjFof o] tigt
], sfojotn] o] 1FA BE e B FEAPAE F 0 2o AU dr Z2es %lﬂi HE S
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714 9918 BT o] gol AT 2014917} 3 WAle] Ae)
1%iE 2018W 7} Hd-S w|waf B 2014F0] AtjH o 2 o
L 7|ew}l e 73O Ao oz ol Alwgy Hlio] 28 %
019 E A& & 4= YUrh(Table 3). 7|/ JARE HIF L2 3 &=
Y A&yl o3t A BE LSS vl = 20149
L=7F2018A= Het 1 gho] Wi Ak A & 4= chFig.
). B3t ARHYFE D=2 0 2 F11 B 201439 7)1 ot
2 o] ula) Auka 0.2 ) waol] $& ZAolgirhs AL B
4= Itk (Fig. 12] 2014).

2014d0f Ego] AYH BR|of| A&} o] 2} 15t &3
o] FYFPAIT o] AA LT AR A2 AEA W FH4
T vlms) 1 ol AYPY BAF FAZHO R vh o
oA =%k, B 2 C/NE-2 IQtthH(Table 4). o]+= WHol A3
A7} A o2 Aol Btths AL 7HaH
2 BojF L Avto|x, Be Aalulze] £a WalT 4o
Arto| Qlth= X 71 E(Ahn 5, 1985; Baek, 1970; Kim3} Park,
1979; Lee 5, 19737} x]at Abo|ck, A4 B St
o 2ol A% FF] I 2ol E LRSS QL AR
o] AHsHA WARE BRI A= AaAHFo] Wlthe A &
4 S1gitk. o] ARl ol At e Tt WA of3te) ol =

AT 5 QAR ZA Ao E 24 A FAI] 3
AZ 7] whzel 7 3ol S AT 4= isick
SEATHOIAE 1T 1437440) 2ol ] A BEE £

SPAA W2AHFE 7120 2 BEAITL} A 1T 8 A

Ak 27120 2 kS A S RASte] WelE ol

HE 2 Z-gtaL ek o] B o 7k FNEE Auligt
671 A9 oA =AY WAt WAl Bl 7)1 81k A
HUAE 24 At ARAF AT Fo| g Holx
7188l M = ARHEAIE HolR| ek 3hTh(Tables 5, 6). 24 °]
o2 @259 T FF Al BASIA oA=L A
717k 5}k 71 8RS oif=Ery WAo] FHAAE B
o]x] YQItH= AL, = 7Y AR FAUS A= (Fig. 1)o])
A & 9150 201482 =2 0 2 o] e gy o] F2
71 201900 B2 714 8Rlo] A9 W A ARHE Y
SHAlE Rt A Wl = Aot
ol 7:‘4— 233 £ 1, 201430] o|Ak=d o] byt
AL W Wl 279 71 8l =89 A FE A
Hlf ek ofy2h A aAH]Fe] FHiH o 2 wkd Mol 5 2
A ARE HSHA S T ARl 8loldinte AS &
= AT mEbA, 2 A ﬁl J-%é‘ o) dugo] w2t
A FF AuE g = FolA aid FF2] B%
iAot 7o} % z % 718 2ol I

F2 270} SHEjehs o AEE S FE A 4 9)

o E2
The AE 70 2 Ho) i B Aol

ol

12

0[01:
ol

A 20140] o) U, s, 3%k 18 4T S A
o] Wy, A7, 14 Soll A oAt ol AskA Laystol
o e ) AR 1] o] Ak 11.0%, S 14.6%
of Zatgick B ATNE A 8 BAX S of
3lo] 201493 8Y 9 7|4 314, 29 Ajufl WA zfo], A EH)
Aagrepel T olAwdy Wy Yol st BAjgo s
A, 20145] B 24} o] Ak dretes] H ;Hul—xgg] 2ol& Ttk
20149 ZF AJ& Qo 4] 10,000 ha o)A} AjujEl B0 2=
A, Ao, e, 2%, FA1E, 9988 o] ATk
2014d9] 8¢ &F & =9oto] HH7]|L-L g3l WoFol A 2018
dETh 742) 3.2°C, 3.1°C ¥al HEE) 1.5°C, 1.3°C 1k 7
L Flda AeFolA 2018H E L} Z+2f 70.0%, 42.0% Hil
SFEETE40.1%, 125.7% Btk =99 A A A5l
o5t 8o T AE HAU4 = 2014 0] 2018 Ht Wk
31, 201492 A=A o 2 A7 @kt AEA o] A4t
© 1 uio] A3 ZAH(HE0]|AFE 60% o]Aho] AL A
10% olshct £ ojsb] 9tk A8 0.2, 2014de] 57

A4 oAt o] LR AL A4A o A
T AL IR HSE YA, B3] 4 w7t ehpo.
A8 ol 54 BAE FHO 2 thbshl & %8 9lo]
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