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Variation in Leaf Mechanical Damage by Typhoon among Rice Cultivars:
Effects on Yield and Rice Quality

Kwang-Pyo Hong, Yeung-Gwang Kim, Wan-Kyu Joung, Gil-Man Shon, and Geun-Woo Song
Gyeongnam Agricultural Research and Extension Services, Chinju 660-370, Korea

ABSTRACT : Typhoon “MAEMI”, happened in Septem-
ber 2003, hit the great damage to Gyeongnam province
area. Especially, rice plant was lodged or severe leaf dam-
age was caused. This study was conducted to find out the
extents of leaf damage among different rice cultivars, and
to evaluate rice yield and eating quality due to leaf damage
after typhoon. Rice cultivars torn off over half of the flag
leaf length (FLL) were one medinm-late maturing cultivar
(Dongjinl), medium maturing cultivar (Yeonganbyeo),
eight early maturing cultivars (Samcheonbyeo, Joungh-
wabyeo, Munjangbyeo, Taebongbyeo, Odaebyeo, Sam-
baegbyeo, Sobaegbyeo, Sinunbongbyeo), two Tong-il type
cultivars (Samgangbyeo, Namcheonbyeo), and three spe-
cial use cultivars (Heukseonchalbyeo, Jinbuchalbyeo,
Yangjobyeo). Cultivars torn off below 1/10 FLL were eight
medium-late maturing cultivars (Chucheongbyeo, Dae-
cheongbyeo, Saechucheongbyeo, Donganbyeo, Daeyabyeo,
Hwamyeongbyeo, Yeongsanbyeo, Dongjinbyeo) and two
medium maturing cultivars (Donghaebyeo, Gumobyeo2).
The rest cultivars were tore off by 1/10~1/2 FLL. In yield
cemponents, the longer was flag leaf damage, the lower
was ripened grain ratio, grain weight and brown/rough
rice ratio, which was severly impacted to late than to ordi-
nary season cultivation. However, rice yield did not decrease
up to tearing by 1/10 FLL. Head rice ratio decreased from
flag leaf tearing over 1/10 FLL in late season cultivation.
The longer was flag leaf damage, the lower was eating
quality, which could not show significantly different.
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Fig. 1. The path of the typhoon “MAEMI".

Table 1. Wind velocity of stricken district by the typhoon “MAEMI”.

Items Jeju Yeosu Tongyoung Busan
m/sec
Maximum wind velocity 39.5(18:12) 35.9(19:51) 30.0(20:53) 26.1(22:10)
Maximuim instantaneous wind velocity 60.0(18:11) 49.2(18:57) 43.8(20:57) 42.7(21:01)
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Fig. 2. Distribution of normal leaf length according to rice cultivars
in damaged area caused by the typhoon “MAEMI”.



(canopy)©] Eﬂ%‘)ﬂ o o] =

A AR

2&o| 6-8%I%E
‘wiu) ol o]gk

ol

Ir

EfZO] ofpt b EZH

W&o g Fd) wE

15 m/sec, 1987\4 78 15¢) &l 28] A
A o QO]Oﬂ 3t "ozl ddol= AEUFIE 0] 4-6%, F

H‘I_.'Z}'E

23l ST EEZEH, 2001). 1HY BF
& 2go] 32.5%, 29°] 6.1%, 3]

3

>
Ky

torn—ieat lengthicm)

&)}

0

5
.

ata,

“ A
hap B :\" A“AM‘A’ ‘“A.‘AA a ‘:A £
o .&M-

20 40 60

Cultivars

# Flag leaf A 2nd leaf ® 3id Ieafl

80 100

Fig. 3. Distribution of tearing leaf length according to rice cultivars
in damaged area caused by the typhoon “MAEMI”.
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Fig. 4. Distribution of tearing leaf length ratio according to rice
cultivars in damaged area caused by the typhoon “MAEMI”.

Table 2. Classification of cultivars showing tearing leaf length ratio by the typhoon “MAEMI”.

Extent of leaf damage(%)

Cultivars
10 1030 3050 50
Total 11 34 47 15
Dongjinbyeo Hwasambyeo, Hoanbyeo
Yeongsanbyeo Tlmibyeo, Mankeumbyeo Junambyeobyeo, Seoganbyeo
Medium- Hwamyeongbyeo Daesanbyeo, Hwasinbyeo Hojinbyeo, Saegyehwabyeo
late Daeyabyeo, Donganbyeo Nampyeongbyeo, Sujinbyeo ~ Hyangnambyeo, Sindongjinbyeo Dongjin1(1)
maturing Saechucheongbyeo Nagdongbyeo, Namgang Donganbyeo, Ilpumbyeo &
cultivars  Daecheongbyeo Daeanbyeo, Yeongnambyeo  Jongnambyeo, Hyangmibyeol
Chucheong,byeo Mihyangbyeo, Tamjinbyeo Hwanambyeo (11)
(8) Geumnambyeo(15)
Daepyeongbyeo Juanbyeo, Geumanbyeo
Manwolbyeo Kwanganbyeo, Seoanbyeo
Medium Geomobyeo2 Seogjeongbyeo Samdeokbyeo, Yeonghaebyeo
) . Naepungbyeo Haepyeongbyeo, Surabyeo
maturing Donghaebyeo . Yeonganbyeo(1)
. Anseongbyeo, Jinpumbyeo Hwayeongbyeo, Sampyeongbyeo
cultivars  (2)
Geomobyeol Palgongbyeo, Manpungbyeo
Hwaseongbyeo Hwajungbyeo, Hwabongbyeo
Sobibyeo(9) Hwaanbyeo, Junganbyeo (16)
Jorveonshyeo Sangmibyeo, Saesangjubyeo Samcheonbyeo
Tyeongby Namweonbyeo, Jinbongbyeo Junghwabyeo, Munjangbyeo
Early Manhobyeo :
: - Unbongbyeo, Hyangmibyeo?2 Taebongbyeo
maturing Jungsanbyeo . X
L . Singeomobyeo, Sangjubyeo Odaebyeo Sambaekbyeo
cultivars Daejinbyeo
) Mananbyeo, Sangsanbyeo Sobaegbyeo
Manchubyeo(11) Sinunbongbyeo(8)
. ) Andabyeo, Dasanbyeo Samgangbyeo
Tongil type Areumbyeo(3) Namcheonbyeo(2)
Glutinous Seolhyangchalbyeo Heukseonchalbyeo
rice Aryanghyangchalbyeo(1) Sinseonchalbyeo(2) ) Jinbuchal(2)
Seolgaengbyeo, Heugnambyeo Jeokjinju, Goamy?2
The others - Goamy, Baegjinju, Heukjinju Yangjo(1)

Daeripbyeol(4)

Manmi, Heughyang(6)
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Table 3. Yield, yield components and milled rice quality as affected by extent of leaf damage caused by the typhoon “MAEMI”.

Transplan- Damaged Ripening 1000 Brown/ Yield Apparent quality of milled rice(%) Eating

Ung ime o ftats  ratio (%) , SFAR WL roughrice g o4, quality
& cultivars (brown rice, g) ratio (%) Head Chalky  Broken Damaged

Normal 91.6 21.8 83.2 499a’ 71.3a 209 6.3 15 68.6a"

2-June 10% 89.9 214 82.9 476a 68.82 2.1 73 18 66.4a

(Ilmibyeo) ~ 30% 88.6 21.0 82.9 441b 62.5b 28.2 8.4 0.9 66.42

>50% 86.5 20.8 82.6 439b 57.0¢ 31.4 10.8 0.8 65.7a

Normal _ 89.8 202 835 482a 59.3a 30.9 59 39 69.92

(Hz\ijsu‘(‘; 10% 89.8 20.3 832 448 479 384 1.3 25 67.2a

byez) £ 309 88.8 202 82.7 427bc  47.3b 35.7 11.8 52 68.6a

>50% 87.1 19.7 82.2 417c 36.9¢ 46.1 15.1 1.9 67.9a

T Within a column, means followed by the same letter are not significantly different at the 5% level by DMRT
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Appendix 1. Distribution of rice cultivars according to extent of leaf damage caused by the typhoon "MAEMI",

. Days after Leaf length() Damaged leaf length() Damaged leaf ratio(%)

Ecotype Cultivars heading date g
agleaf 2nd 3rd Flag leaf 2nd 3rd Flag leaf 2nd 3rd
Dongjinl 27 29.3 36.2 382 14.7 0.5 0.0 50.0 14 0.0
Junambyeo 27 333 36.3 333 15.2 3.0 0.0 45.6 83 0.0
Seoganbyeo 26 312 36.3 243 14.0 24 0.0 449 6.7 0.0
Hojinbyeo 24 313 432 412 12.8 04 0.0 40.7 1.0 0.0
Saegyehwabyeo 26 30.0 36.7 355 12.0 0.7 0.0 40.0 2.0 0.0
Hwangnambyeo 25 28.7 37.8 43.0 11.1 25 0.0 38.7 6.6 0.0
Sindongjinbyeo 27 30.5 43.2 44.0 11.4 0.6 1.4 374 1.4 32
Donganbyeo 23 28.8 382 38.8 10.2 1.8 0.2 354 4.7 0.5
Ilpumbyeo 25 36.3 423 40.5 124 28 0.5 34.1 6.6 1.2
Jongnambyeo 24 342 40.8 41.8 11.2 1.8 0.0 329 4.5 0.0
Hwangmibyeol 26 34.0 40.7 420 10.8 0.0 0.0 3i.8 0.0 0.0
Hwanambyeo 27 37.8 4.3 372 11.9 0.0 0.0 31.5 0.0 0.0
Hwasambyeo 22 29.3 39.7 46.2 84 42 0.0 28.6 10.6 0.0
Hoanbyeo 26 34.0 423 36.2 94 3.7 0.0 27.6 8.7 0.0
Ilmibyeo 24 36.0 38.2 39.2 9.3 22 0.5 25.8 5.8 1.3
~ Mankeumbyeo 24 28.3 35.7 392 7.1 32 2.9 25.1 9.0 7.4
Medium- y505anbyeo 24 290 393 447 72 00 00 248 00 00
maltaut fin g Hwasinbyeo 23 25.7 39.0 458 5.8 24 0.0 22.6 6.2 0.0
cultivars Nampyeongbyeo 25 27.2 40.2 45.7 5.9 20 0.0 21.7 5.1 0.0
Sujinbyeo 24 36.3 38.5 41.8 6.9 28 0.0 19.0 73 0.0
Nagdongbyeo 25 338 45.2 50.0 59 0.0 0.0 17.4 0.0 0.0
Namgangbyeo 28 312 403 448 54 0.0 0.0 173 0.0 0.0
Daeanbyeo 24 352 350 36.7 57 4.1 0.7 16.2 11.7 1.9
Yeongnambyeo 27 32.8 41.7 453 4.8 0.0 0.0 14.6 0.0 0.0
Mihyangbyeo 24 26.5 37.7 47.7 38 1.6 0.0 14.3 4.2 0.0
Tamjinbyeo 23 29.8 41.7 40.0 3.8 0.0 0.0 12.7 0.0 0.0
Geumnambyeo 24 31.7 40.2 43.0 32 0.0 0.0 10.1 0.0 0.0
Dongjinbyeo 24 26.2 36.7 427 2.6 0.6 0.0 9.9 1.6 0.0
Yeoungsanbyeo 25 34.0 44.8 420 2.8 0.0 0.0 8.2 0.0 0.0
Hwamyeongbyeo 24 26.7 38.0 455 2.0 12 0.0 75 32 0.0
Daeyabyeo 26 275 380 423 2.0 04 0.0 73 1.1 0.0
Donganbyeo 23 40.0 435 46.0 28 1.3 0.0 7.0 30 0.0
Saechucheongbyeo 23 253 357 418 1.7 0.7 0.0 6.7 20 0.0
Daecheongbyeo 26 310 38.7 45.5 1.7 0.6 0.0 55 1.6 0.0
Chucheongbyeo 22 270 35.8 438 0.0 0.3 0.0 0.0 0.8 0.0
Yeonganbyeo 23 26.5 377 40.8 13.7 1.1 0.0 51.7 238 0.0
Juanbyeo 30 29.7 36.8 275 13.7 1.8 0.0 46.1 49 0.0
Geumanbyeo 23 27.5 40.0 39.3 12.6 44 0.0 45.7 10.9 0.0
~ Kwanganbyeo 31 31.7 427 523 14.1 1.6 0.0 445 3.8 0.0
x:tﬂ‘r‘l‘:; Seoanbyeo 28 262 272 323 103 52 06 394 191 19
cultivars Samdeokbyeo 27 29.8 380 40.5 11.2 3.1 0.0 37.7 8.2 0.0
Yeonghaebyeo 28 333 425 46.0 11.6 0.6 0.0 34.8 1.4 0.0
Haepyeongbyeo 28 308 40.0 38.8 10.7 4.6 0.0 34.8 11.5 0.0
Surabyeo 28 30.2 35.0 378 10.5 04 0.0 34.8 1.1 0.0
Hwayeongbyeo 28 28.8 37.3 38.5 9.9 2.0 0.0 343 5.4 0.0
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Appendix 1. Distribution of rice cultivars according to extent of leaf damage caused by the typhoon "MAEMI".

~ . Days after Leaf length() Damaged leaf length() Damaged leaf ratio(%)
Ecotype Cultivars headine dat

cading dalc  Flag leaf 2nd 3rd  Flagleaf 2nd 3rd Flagleaf 2nd 3rd
Sampyeongbyeo 27 39.8 45.0 422 13.6 3.8 0.2 34.1 8.5 0.4
Palgongbyeo 32 313 39.0 292 10.2 22 0.0 32.6 5.6 0.0
Manpungbyeo 28 28.0 36.5 335 9.1 22 0.0 325 6.1 0.0
Hwajungbyeo 28 338 448 44.7 10.6 33 0.0 313 74 0.0
Hwabongbyeo 27 26.0 330 40.3 8.1 1.9 0.7 31.2 5.8 1.7
Hwaanbyeo 32 30.5 342 447 9.5 0.0 0.0 31.1 0.0 0.0
Junganbyeo 37 31.7 342 430 9.6 2.0 0.0 303 5.8 0.0
. Daepyeongbyeo 26 335 39.8 412 8.1 1.6 0.0 243 4.0 0.0
nl‘;‘:tﬁ‘r‘i’:; Manwolbyeo 30 253 337 425 5.8 36 0.0 230 107 00
cultivars Seogjeongbyeo 29 34.8 40.3 282 7.8 25 0.0 224 6.2 0.0
Naepungbyeo 28 26.8 32.8 32.8 6.0 0.7 0.2 224 2.1 0.6
Anseongbyeo 28 27.7 35.8 39.3 58 0.9 0.0 21.0 25 0.0
Jinpumbyeo 30 27.8 37.3 42.5 53 0.0 0.0 19.0 0.0 0.0
Geumobyeol 32 343 427 437 6.3 1.8 0.0 183 42 0.0
Hwaseongbyeo 29 29.3 350 375 49 38 0.0 16.7 10.9 0.0
Sobibyeo 30 31.8 42.0 453 5.0 0.0 0.0 15.7 0.0 0.0
Geumobyeo2 31 31.7 432 48.8 22 1.6 0.0 6.9 3.7 0.0
Donghaebyeo 32 30.8 39.5 46.5 2.0 0.0 0.0 6.5 0.0 0.0
Samcheonbyeo 42 23.0 28.0 28.8 17.6 4.6 0.0 76.5 16.4 0.0
Junghwabyeo 35 28.5 36.0 36.5 204 6.3 1.1 71.6 17.5 3.0
Munjangbyeo 31 305 345 372 198 82 0.0 653 238 00
Taebongbyeo 39 315 342 325 18.7 59 0.0 59.4 17.3 0.0
Odaebyeo 34 327 415 433 18.9 5.6 0.0 57.9 13.5 0.0
Sambaekbyeo 33 29.8 338 313 16.4 238 0.0 55.0 83 0.0
Sobaegbyeo 39 29.5 373 317 15.9 5.7 0.0 53.9 153 0.0
Sinunbongbyeo 42 30.3 34.5 358 16.2 22 0.0 534 6.4 0.0
Sangmibyeo 31 332 37.0 36.2 16.3 6.7 0.7 49.1 18.1 1.9
Saesangjubyeo 31 29.2 357 393 143 22 0.0 49.1 63 0.0
Early Namweonbyeo 41 27.7 332 16.7 13.5 5.2 0.0 48.8 15.7 0.0
maturing Unbongbyeo 43 272 323 36.0 12.9 4.8 0.0 475 14.8 0.0
cultivars Jinbongbyeo 40 30.3 41.2 30.2 13.9 1.8 0.0 45.8 4.4 0.0
Hyangmibyeo2 29 33.7 38.8 375 15.0 0.0 0.0 44.5 0.0 0.0
Singeumobyeo 40 25.8 33.0 320 11.0 33 0.0 42.6 10.0 0.0
Sangjubyeo 33 28.0 34.0 342 11.9 34 1.2 42.5 10.0 35
Mananbyeo 41 31.8 43.0 36.5 13.0 4.6 0.0 40.8 10.7 0.0
Sangsanbyeo 40 322 38.7 29.2 12.4 2.6 0.0 38.5 6.7 0.0
Manchubyeo 29 325 39.8 427 10.2 1.8 0.0 31.3 4.5 0.0
Joryeongbyeo 34 27.7 342 315 8.2 6.4 0.0 29.6 18.7 0.0
Manhobyeo 30 34.0 36.2 37.0 83 3.6 0.0 24.3 9.9 0.0
Jungsanbyeo 27 30.5 39.3 370 59 19 0.0 19.2 49 0.0
Daejinbyeo 32 29.7 36.3 247 4.0 0.7 0.0 13.5 1.9 0.0
Samgangbyeo 31 30.8 377 392 17.7 39 0.0 57.5 10.3 0.0
Tongil Namcheonbyeo 27 30.3 39.8 37.8 16.1 0.0 0.0 53.1 0.0 0.0
type Andabyeo 27 31.7 39.0 437 15.2 0.0 0.0 48.0 0.0 0.0
Dasanbyeo 31 30.3 372 320 12.8 0.0 0.0 422 0.0 0.0
Areumbyeo 24 27.8 37.7 40.2 11.8 0.0 0.0 40.3 0.0 0.0
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Appendix 1. Distribution of rice cultivars according to extent of leaf damage caused by the typhoon "MAEMI",

E _ Days after Leaf length() Damaged leaf length() Damaged leaf ratio(%)
cotype Cultivars headine date

g Flag leaf 2nd 3rd Flagleaf 2nd 3rd Flagleaf 2nd 3rd

Heukseonchalbyeo 36 28.3 33.0 30.0 16.9 1.7 0.0 59.7 52 0.0

) Jinbuchalbyeo 42 235 27.0 30.5 12.9 4.6 0.0 54.9 17.0 0.0

Gl‘:fC’:)“SSeolhyangchanyeo 32 330 380 348 82 07 0.0 248 18 0.0

Sinseonchalbyeo 32 31.5 42.5 46.5 5.7 1.1 0.0 18.1 2.6 0.0

Aryanghyangchalbyeo 25 332 438 48.7 1.6 0.3 0.0 4.8 0.7 0.0

Yangjobyeo 28 29.0 36.8 38.7 15.0 3.6 0.0 51.7 9.8 0.0

Jeokjinjubyeo 41 30.8 327 232 15.0 2.0 0.0 48.6 6.1 0.0

Goamy?2 26 30.0 37.0 33.2 14.2 33 0.0 474 8.9 0.0

Baegjinjubyeo 23 35.7 403 34.0 12.9 43 0.0 36.1 10.7 0.0

Heukjinjubyeo 41 345 437 458 11.3 1.6 0.0 3238 3.7 0.0

others Manmibyeo 28 220 323 383 72 2.1 0.0 327 6.4 0.0

Heughyangbyeo 40 26.0 323 36.5 7.9 4.7 0.0 304 14.5 0.0

Seolgaengbyeo 24 30.5 39.7 38.0 8.9 0.4 0.0 292 1.0 0.0

Heugnambyeo 40 32.8 403 46.2 92 08 0.0 28.0 2.0 0.0

Goamy 14 30.5 36.3 352 82 0.0 0.0 26.9 0.0 0.0

Daeripbyeol 30 373 48.2 49.7 7.2 7.6 0.0 19.3 15.8 0.0




