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Wind and Flooding Damages of Rice Plants in Korea
Yang Soon Kang

ABSTRACT

The Korean peninsular having the complexity of the tophography and variability of climate is located
within passing area of a lots of typhoon occurring from the southern islands of Philippines. So, there are
various patterns of wind and flooding damages in paddy field occuring by the strong wind and the
heavy rain concentrated during the summer season of rice growing period in Korea. The wind damages to
rice plants in Korea were mainly caused by saline wind, dry wind and strong wind when typhoon
occurred. The saline wind damage having symptom of white head or dried leaves occurred by 1.1 to 17.2
mg of salt per dry weight stuck on the plant which was located at 2.5km away from seashore of
southern coastal area during the period(from 27th to 29th, August, 1986) of typhoon “Vera”
accompanying 62-96% of relative humidity, more than 6 m per second of wind velocity and 22.5 to 26.4C
of air temperaure without rain. Most of the typhoons accompanying 4.0 to 8.5m per second of wind and
low humidity (less ~an 60%) with high temperature in the east coastal area and southen area of Korea’
were changed to dry and hot wind by the foehn phenomenon, The dry wind damages with the symptom
of the white head or the discolored brownish grain occurred at the rice heading stage. The strong wind
caused the severe damages such as the broken leaves, cut-leaves and dried leaves before heading stage,
lodging and shattering of grain at ripening stage mechanically during typhoon, To reduce the wind
damages to rice plant, cultivation of reisistant varieties to wind damages such as Sangpoongbyeo and
Cheongcheongbyeo and the escape of heading stage during period of typhoon by accelerating of heading
within 15th, August are effective,

Though the flood disasters to rice plant such as carring away of field, burying of field, submerging and
lodging damage are getting low by the construction of dam for multiple purpose and river bank, they are
occasionally occurred by the regional heavy rain and water filled out in bank around the river. Paddy
field were submerged for 2 to 4 days when typhoon and heavy rain occurred about the end of August. At
this time, the rice plants that was in younger growing stage in the late transplanting field of southern
area of Korea had the severe damages. Although panicles of rice plant which was in the meiotic growing
stage and heading stage were died when flooded, they had 66% of yield compensating ability by the
upper tilling panicle produced from tiller with dead panicle in ordinary transplanting paddy field.

It is effective for reduction of flooding damages to cultivate the resistant variety to flooding having the
resistance to bacterial leaf blight, lodging and small brown planthopper simultaneously. Especially, Tongil
type rice varieties are relatively resistant to flooding, compared to Japonica rice varieties, Tongil type
rice varieties had high survivals, low elongation ability of leaf sheath and blade, high recoverying ability
by the high root activity and photosynthesis and high yield compensating ability by the upper tillering

AR FE AT (Wheat & Barley Research Institute, RDA, Suwon 440-440, Korea)
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panicle when flooded. To minimize the flooding and wind damage to rice plants in future, following

research have to be carried out ;

1. Data analysis by telemetering and computerizion of climate, actual conditions and growing diagnosis of

crops damaged by disasters.

2. Development of tolerant varieties to poor natural conditions related to flooding and wind damages.

3. Improvement of the reasonable cropping system by introduction of other crops compensating the loss of

the damaged rice.

4. Increament of utilization of rice plant which was damaged.
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Fig. 1. Environmental condition occurring wind and flooding damage of rice field
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Fig. 2. Schematical diagram of wind pattern and flooding damages by typhoon and heavy rain
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Table 1. The frequency of climatic factors occur-
ring wind and flooding injury since 1941

in Korea
Climatic factor ’41-'50  '51-60  '61-'70  '71-'80
No. of frequency
Typhoon 11 17 15 25
Rain storm 1 4 4 20
Storm 53 92 16 81
Heavy rain 60 63 67 87
£, BRgE 'R RS 2
b BES] B4
19594 bk 2 $elvels ®B% 2w & B
AE o] wx=l Bfefpe 2 #HEE W BEY KA
ul sleiel% 17 {8+ Shirley, Cecil, Carman %2
o

‘migRer whdA 2 #HEE BHgshd KB ¢
gubel FEHE EfTehs BMol m@sieh F® 24
A9} Fro] B HEIEE = o) EFERMEEIT HEEH
FHa w7} gonT BFKke #lRe] £2 U
b 19794 & BB Irvinghh: BHE#HER =
Alg) 518 1086 fEoll = B Vera B2 —HEtbiol
+ AEFES mER —Fds BEAsEE ZA
ok} 39,40 7] 3 ‘874 B&H Thelma REEFo
= HEEBRREET MEH Marelgls] «l-Fel HKk
Aol o MR, HENE, EHWNE &
o] EHBEHE s g} s

v BEK #E

R s KNI BEAKS #HEHS 19594 Sarah
Wa SERMe® 216,325ha BA 7MR HBES A

I L2 Olga BJARE 142,252 ha, 864K Nan-
cy RMEFo = 46,647 ha 24 H4 1 HEERELS
FToER Yo} EBifele BREK ¥E#H AR
Biprye s HhRFmd o3t ®EI A BTEE
Thelma #EEfoll = HdbdE slfold Relgd= 2 #
EFE Woeh oWl EW&ES 1H 600~630mm

Lugend (area_damaged) |
-] 100-500 han\y 2, 001-3, 000 h:

Fig. 3. Map on the distribution patterns of rice
white head damages occured by passing
the typhoon “IRVING”, in 1979,

Table 2, Historical record on the extent and time damaged by major typhoons since 1959.

Year Typhoon Dates Extent (ha)
passed Flooded White headed
’59 Sarah Sept. 10-17 216, 325
63 Shirley Jun, 18-22 80, 467
68 Polly Aug. 15-17 46, 823
70 Olga Jul. 3-7 142, 252
9 Rita Jul. 25-26 523
78 Carman Aug. 18-20 31, 677
79 Irving Aug. 16-18 106, 631(8.9)* 81,331(6.7)*
79 Judy Aug. 24-25 3,232
'81 Agnes Sept. 1- 4 88, 115
’83 Forrest Sept. 26-30 941
"85 Kit Aug. 10 803
’86 Nancy Jun. 23-25 46, 647 (4.8)*
86 Vera Aug. 27-29 10, 947 4,182(3.5)*
87 Thelma Jul. 15-16 -
*87 Dinah Aug. 28-30 -
* 1 9% of area damaged to total cultivated area
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Table 3. The climatic conditions during typhoon that caused white head, discolorized brownish grain and

leaf damage.

Av. Max. wind

Date Dry wind Av, air . Region
Years Typhoon X relative ]
passed time temp(C) humi. (%) velocity (m/sec ) observed
79 Irving Aug.18 01 00-20 - GO 27.7 50 8.5 Milyang
81 Agnes Sep. 4 11 :00-13: 00 27.6 67 4.0 Yeongdeog
‘82 Ellis Aug .28 09 : 00-18 - 00 27.2 56 4.0 ”
83 Judy Jul. 3 03 :30-10 : 00 26.5 42 8.5 ”
'83 — Aug. 14 131 00-17 : 00 27.3 65 7.5 ”
‘84 Holly Aug .22 14 2 30-17 - 30 29.5 60 6.5 ”
’86 Vera Aug .29 12 1 00-20 - 00 26.2 48 6.5 Milyang
87 Thelma Jul. 15-16 20 : 06-04 : GO 23.4 89 15.0 ”
'87 Dinah Aug.30-31 22:00-10: 00 20.8 51 13.0 ”
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Fig. 7. Comparision of flooding injury and yield
of rice plant by the different water
management (A) and different condition
of irrigation(B) after 3 days of flooding.
A : at young panicle formation stage
B ! at middle tillering stage
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Fig. 9. Factors affecting wind damages
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Table 4. Characters of rice plant related to
lodging at the late ripening stage.

Ind. xJap. Japonica

Lod- Unlod- Lod- Unlod-
ged ged ged ged

Items

Moment (g. cm) 1088.8 1018.1 666.8 614.9
Breaking strength(g)

Internode (3rad) 478.3 448.5 247.2 283.2

(4th) 570.7 535.7 294.2 352.6

Node (3rd) 555.0 576.4 454.6 531.2

(4th) 595.0 649.7 407.0 503.1
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Table 5. Changes in internode elongation of
samgang cultivar according to the
flooding treatment at booting stage of

rice plant.

Length of internode down from

anicle node(cm
Treat L (cm)

1st ond  3rd  4th 5th 6th

Flooded 20.1 11.5 8.4 14.1 56 2.3

gg:&ed 33.4 148 10.9 6.1 4.1 2.3
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