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ABSTRACT This study was carried out to investigate the ZHE A7\t e} vlEo] vjgste] EAO|A 3~4A4|ch
clflange yiel(li and grain quality in rice caused by damages 2 Anstd A gE doZItUhm ef al., 1988). A
of brown planthopper (Bph) on major agronomic traits at
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the ripening stage. A major agronomic traits such as culm 304043t Hijg?_oﬂ ofg el %E‘_‘ AR A
length, panicle length, number of panicle and number of & 3~62%¢°l P E = WA WAL, 20059 w{E
grain per panicles was no-significant difference compared — 7 drAIH AL 63,593 haiZ FAEE tjn] 208)] o4 HAY=|

hopperburn area (HBA) and moderately damaged area QT HEE ESAE  www.rda.eo kr/ipsm/
(MDA) by brown planthopper with non-damaged area AHEAT SHE, reas psm).

(NDA). but, the ripeing ratio and yield in HBA and MDA HEte W 27 T‘PFQJ °F 8~10 em < ‘ MAsha
was significantly decreased. The perfect rice of brown rice A1 7]Aeide] whef &47] o5 &< i 2 FAE7
in HBA and MDA was also lowered than the NDA and gjitol| £3HAIY SA4E o] &34 o tﬂ-xﬂg Bloj e v
the immatured grain among imperfect rice in damaged area Aazrt woh W asjEAke we 54719 84 &)
by BPH was significantly increased than in the NDA. oAb U, o] Al7] Soke] ojsh HRRlL &
Among the traits related with palatability of cooked rice, =94 Toﬂ_ L‘}E} it © v oo =
the amylose content was not affected by damage of brown 2| P& S s= a9lo] B3 9t} Eol AF5A Y o
planthopper, whereas, the protein content was significantly {0 017k T-AE 18] U SAAE A FHvkS nE ®
increased in the HBA and MDA. additionally, Peak up ohuja}l ariet A A AL Zadeh gL wa) 7|
viscosity in HBA and MDA is lower than the NDA, and o N - -

’ } - J=0] olZEA) h=l 0 3 X]-EEZ%O
setback was increased. In most cases, there was negative ol /R At A ole e O“ +73 *‘ul
on yield and grain quality by the damage of brown QpEo] o] EAAFE O] At tha olEgol glrk WE
planthopper at the ripening stage. Thus, the rice product T Hefof o8] BYY EXoA eFFo] TAENE At
harvested in damaged area should be separated with that 235]0] 9lolKLee ef al., 1983), AHL7} BFo| igt
in non damaged area for grain market quality of milled DA W B nAE dato] g3k AFL n|EEk A
rice. 1R [o2are] T RSIRE =1
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FHE e =AY WET F3f Fxof uat
A E7kA] 31A}ste] hopperburno] YHAEE 99 wAFL(Ho-
pperburn area; HBA), hopperburn &3 2] v 3¢ go] 1A}
ot ¢ 98 S 3)-HModerate Damaged Area; MDA) I =]
W7 ma) Z4bo] 9 =L ]3| 7(Non damaged area)
2 PRl AZE BHeAT & A7) A8 AR
A2 30x15 cm®] YA R F 3RO Z 0|93}
31, AHEES N-P,05-Ko0 = 9.0-4.5-5.7 kg/10a2 G
At o &l &3k Auf = et

TU4 EAL e AFRAN B47|Ed] wet
E77), M, 74, 2 4 FFESLE ARG 55
2 YAEE 374 NEOR 2o g Py
% 1L06) o2 S5 HG5YS Adst S5 gt
Sado) ugR ToRT SFe YRS 355 43
sto} 10 Foz SHbsigith A Y, visd, T34,
Atml 5 @ln) o F82 ujgeEr] RN-500(Kett Co.,
Japan)& o|-&sto] 2ASHYTh ofd2 A FHEES Juliano2)
H] A4 4 ¥ (Juliano, 1971)0] wa} EAXAEE HAAF
T oldEA AFHA7] Auto analyzer3 Model SCIC III
(Brant+Luebbe Co.)Z2 ZAsl4ct il ghaFo 222 A
A7) Kjeltec Analyzer 2300(Foss Tecator, Sweden)Z 0]
&oto] SAT F A ol B 5.958 Fdhe] ot
At AnlR= W] 33.0 g& AFste] Toyo meter(Toyo
Co, Model MA98B, Japan)-2 ©]-23}¢] 243514t EA1E
4]2 SAS(Statistical analysis system) T2 1O 2 248
22} H A W(Least Significant Difference; LSD)ol| 2J3) &

ojge Bajstark

Zo ¥ o

gL w3z oA stgwel dEH O F8 FAH B4,
548 2 %S AR d3ks Table 13+ 290 3H9H
o dEH9 S4&2 WEY Tyt ¢ldd FHs+
88.6%2} 86.2%09] B}3] Hopperburn 2HJ X} £ 9] 319 ¢
o] IAFE GG 4(MDA) 2z 70.7%2}+ 74.0% %L, Ho-
pperburno] WAYEt TE7F APH FAHBA)NAM A2
57.2%%} 70.0% 22 F-0181A Wt E3 wE Fsfo
Amo M2 sfguiet dEH Y BeFe FH5ET FARE
Agog RulFE 543 kg/l0a U 537 kg/10ac] H|5}o]
MDA A 466 kg/10a = 489 kg/10agli, HBAOA 341
kg/10a 2 466 kg/10a0 2 Wrort), viH, &4:7], 7H4, 4
£, 4 9 egHss i g mE {23 &ol7t
At

Uhm et al.(1988)-2 $-2utete] vdt F2 v Al7]=
749 F3leold, Hal FAL 714l whe} ohas Afol=
UATE E7] o) T F& o g FAHo WET} S
3} hopperburn©o] AJgtclT 31Tt Lee & Hyun(1981)
2 ¥EL A Al Yaie 237 Aeole IF
o] gloit, 2AlY & A AMAIFelM HEF € 55&
AetR g=gfo] ZAHETL shqirt & AFoME M, 4
T+ 9 g JFE nA A & AL E57] oA
Ao WET iR D=7t =2 @67 W2 A=
ohEj, B3] £47] o] WU FZ%] Zrlo] o) o
oo 2 FFEE FEY BFHLE F5o| AstEd et

A

Table 1. Agronomic characteristics and yield potential by damage degree of brown planthopper.

No. of

. Culm Panicle . Ripening Yield of
Cultivar Damage” Heading length length NO'. of spikelet ratio milled rice
date (cm) (cm) panicle per %) (ke/10a)
panicle ° &
NDA 8.12 85 20 13 92.1 88.6 a 543 a
MDA 8.11 83 20 13 100.4 70.7 b 466 b
Hwayeongbyeo :
HBA 8.11 85 20 14 93.6 572 ¢ 341 c
LSD 05 ns” ns ns ns ns 7.7 30.7
NDA 8.15 81 20 13 105.5 86.2 a 537 a
MDA 8.16 80 20 14 106.4 74.0 b 489 b
Ipumbyeo
HBA 8.16 79 20 14 94.0 700 ¢ 351 ¢
LSD gos ns ns ns ns ns 5.7 18.7

“HBA : Hopperburn area, MDA : Moderately damaged area; NDA : Non-damaged area

b Lo,
Jns : no significant
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Table 33} Zokrh 3t AUEw WiF ofgUE A ke
s ggf Jro Wi XolS YEhA] Fgkar, T
o}

ACE veERgth 9 ssHat Abelo] vl wiEy e FEET 6.0%9 5.5%° E|s MDACA 6.9
ejA M= F7HE A | 5.8%0], Ta7} A3t E HBACIA 6.8%%} 6.2% = w2
A Aol Z71E4E dn) 9 wulo] BFEDol A AFS Bk MBT Hoo] iR sEAS
St o2 HIEo glou(Won et al., 2005), B2  RVAES o]8sto] BA3e Ayl 4 E(peak viscosity)d
o mafoll osiME UrtEHo] o YF = t A W= A AEhH S(break down)t= BHBIS} dEE WHE HFE B
nlo] AR WlEol Wekal, Auieh Abme] vlgo] grbal  meyEch B, FUkE v k=S LERlE AR
SIS THShin e al., 1992). E3F Kim et al.(2001)& H2|-$- A L(setback)= HEE ) Jz=rt AeE w2 2 o
Table 2. Difference of grain appearances of brown rice by damage degree of planthopper.
. ) Imperfect rice (%)
Cultivar Damage Perfect rice (%)
Immatured Damaged Dead
NDA 80.4 a 143 b 48 b 01b
MDA 676 b 20.1 a 9.8 a 2.6 a
Hwayeongbyeo
HBA 615 b 247 a 11.6 a 25 a
LSD o5 7.0 5.5 4.9 1.1
NDA 73.0 a 221 ¢ 48 b 0.1b
MDA 61.0 b 259 b 100 a 32 a
Ilpumbyeo
HBA 572 ¢ 327 a 7.7 b 27 a
LSD 05 4.4 3.7 2.2 0.7
Table 3. Difference of physico-chemical properties by damage degree of brown planthopper.
Amylose Protein Amylogram (RVUY)
Cultivar Damage content content Peak Break Final Setback Palatabilityb)
(%) (%) viscosity down viscosity ctbac
NDA 19.1 60 b 224 a 98 a 217 -1b 63
MDA 19.5 69 a 196 b 84 b 205 9 a 60
Hwayeongbyeo
HBA 19.9 70 a 200 b 80 b 214 15 a 64
LSD g5 ns 0.67 21.6 7.3 ns 7.9 ns
NDA 19.0 55¢ 214 a 81 a 220 6b 70 a
MDA 20.0 62 b 185 b 57b 231 46 a 64 b
[lpumbyeo
HBA 20.2 6.5 a 183 b 60 b 234 51 a 61 ¢
LSD o5 ns 0.24 94 14.3 ns 19.8 29

“RVU : Rapid Visco-analyzer units, b)Palatability : Toyo meter units
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Halo] G2 & BT 4P Hlgo] SR,
A P 575 A FANEY WalE Q8] S840
Bepsta, AnA7t woldE ARk ekl Aoz e,

AMAES) BH 5% AT HRo] & Ab] AL T
FA3 HHAS 275k FAlo|ch WetA hopperburno]
AT Gololq AR AL HR| 43 Bst ey

o2 AzEth HEATE B4 o540l T s3]
M]3} 27 7] w2l hopperbum Fuol 4 AHHOZ 3]
a7k BT &, 937k SAF oletE Bho] Astul
Qo AR £ et Gom TR ZP5E A
o Bss, G5 HET WY 4% 5 B2 712 A
22 88 2 9L Ao AEHT

)

¥ 2

shojuioh AENS ol §stel MPTel o] TE
4 B4, 5% 9 B30 0N e AR e e
3} 2.

L 98T SjsiAolA 2 43 @ $hsE Zolrt
QAo F4& U WL Fujsro] uls) gauol

57) ol39] ezt 2 Aoz ehgeh

2. WN)Y AWEA A 2w @7 WA FAY
ML BARAL, 4Y, AY % Anje] B 37}
gk

3. 0BT wejA o) e olsfatH B4 BA A3t oby

A

2. H(Son et al., 2002), ©} 7]

2o e ol7} glglon, BN FFL w94k A1
AR 23 AEEE Boron A B3E40 8
Ao ehgow, AnxE wolzrh

U2

Choi, H. C.,, H. C. Hong, and G. H. Nahm. 1997. Phy-
siochemical and structural characteristics of gtain asso-
ciated with palatability in japonica rice. Korean J. Breed
29(1) : 15-27.

Chung N. J, J. H. Park, K. J. Kim, and J. K. Kim. 2005.
Effect of had rice ratio on rice palatability. Korean J. Crop
Sci. 50(S) : 29-32.

Hue M. H. and S. Z. Park. 1973. Basic studies for the
breeding of high protein rice II. Changes of nitrogen
content in the leaf, culm and brown rice during ripening
period. Korean J. Crop Sci. 13 : 69-72.

Juilino, B. O. 1985. Criteria and tests for quality. In rice
chemistry and technology. AACC. pp 443-524.

Kang, H. J., H. S. Seo, and 1. K. Hwang. 2004. Compatison
of gelatinization and retrogradation characteristics among
endosperm mutant rices derived from Ilpumbye. Korean J.
Food. Sci. Technol. 36(6) : 897-884.

Kim, D. S., M. H. Lee, and D. J. Im. 2001. Effect of dust mite
incidence on grain filling and quality in rice. Korean J.
Crop Sci. 46(3) : 180-183.

Kim, Y. H., J. O. Lee, H. C. Park, and M. S. Kim. 1985. Plant
damages and yields of the different rice cultivars to brown
planthopper (Nilaparvata lugens S.) in fields J. Plant Prot.
24(2) : 79-83.

Lee, J. H. and J. S. Hyun. 1983. The yield loss due to the
brown planthopper, Nilaparvata lugens Stal., in relation to
the growth stages of the rice. Korean J. Plant Prot. 22(4)
: 244-250.

Shin, M. S., H. T. Shin, B. T. Jun, and B. S. Choi. 1992.
Effects of inoculation of complitible and incompatible
bacterial blight races on grain yield and quality of two rice
cultivars. Korean J. Breed. 24(3) : 264-267.

Son, J. R, J. H. Kim, J. I. Lee, Y. H. Youn, J. K. Kim, H.
G. Hwang, and H. P. Moon. 2002. Trend and future
research of rice quality evaluation. Korean J. Crop Sci.
47(S) : 33-54.

Unm, K. B., J. S. Park, Y. I. Lee, K. M. Choi, M. H. Lee,
and J. O. Lee. 1988. Relationship between some weather
conditions and immigration of the brown planthopper,
Nilaparvata lugens Stal. Korean J. Appl. Entomol. 27(4) :
200-210.

Won, J. G, S. H. Lee, J. S. Choi, S. G. Park, D. J. Ahn, S.
D. Park, and J. K. Sohn. 2005. Yearly variation of rice
quality in Gyeoungbuk province. Korean J. Crop Sci. 50(S)
1 69-75.



