I8 FEIA] A8 A1E(1999)
Korean Journal of Environmental Agriculture
Vol 18, No, 1, pp. 11~17

I x5 = 5 2

W 559 &4 ojg dalF wg
Hynl - Z2s - 557 - 2y

AFATL FYAFHYNG, 2GS AL

Physiological Responses of Rice{Orvza safiva L.) Varieties to Ozona

I-Min Chung - ¥wang-He Kim -
KonKuk University, Seod, Korea 143-701,

na

perd qne'ﬁ was

ABSTRACT : T’n;ﬁs gx

ia,hgibv 0 wWhi

Aeale

am' 20, phenylala
gro wmg characters wf Sangnambatbyeo were
showed no differ: y and POD
which is synthesized tant materizls

e

s incressed L“' s 1

jLeH

LQ"}W"KYU Song - Byeung-Hoa

h H

BT ]

ad as compared 4

—;;;

m"@ﬂ Thess results suggested that Sangnambatbyeo which increased

Kang" (College of Agricultural and Life Science,

“College of Natural Resources, Korea University, Seoul, Korea 136-701)

h z«:tsd to select and uiilize the tolerant rice varieties for ozone siress through compa;*ing the

eated once by 8,15 ppm Oz, i ;1%3' 4] cvﬁ wf@bug' = ” regied
iani

s fregtment, 1

&
sequently frea tgd by de C"’OF@ si:swea, 1o 5i
o ackd conient in rice le E
ased quantities, t\neczan« in

“‘ %, &
was significantly increased ag compared with nm—& Visuai-
ween Oz treatment and non-ireatment. However, grain-filling rate

v. In addition, phenylalanine known as precussor

SOD and POD activity, and phenylalanine content under ozone s%reﬁs could be selected as a tolerant variety.
paeny

Key words : Rice, Ozone, SOD(Supperoxide dismutase), POD(peroxidese), Amino acids

M B

9z 714 712982 F ASX 2 T9Y ¥Esa
A ALGFEL F3T 4w 3 EAY 9FoFT Y
et 53, 6~89 Z7)¢ S gEA B 984
99 2EFTE Wi Fsste ZAozz 3 Z:amce
o EF B2 ZE FHY 98 FHENSY I3
7t AT A= G449 ARY A&dy t}m-%}?éﬂﬁ
222 S0, ¥E £FL ALFHoE BAadE 240R
o 0 A4 Bggle oA ALE AERY FAE 2
7w A&Hoz A B Aot Eg old W
quld g 233X F$Fos dE Yrlogsdd v
LEYde B2 449d ALE 4E B g g
€ WLEEART 239 g8 AE $y&AL s
an, ZEFFS 2L B E2Z, 229 %, 4%
A 283 Z7e £F3H 82 BASE AR wa}

1

FHEA PAE 4o gEda ¢8R 4o

WF LEFTY gE JEA B g 932Fe
HESH, AEAUY X2F 3y, 4894, $EIF §
of met HHFFo] Ty, J1L, YUeE, YR §
8 7NEzAY 4E AHEFE I FAeE BIHE
9‘1 t}..3,4,546,7,5,9)

8o oEWNS FAL 015 ppme] 24 g3 Ty
TAYHE SAFAA A E Frt Yt z®, 0.09ppm
9] A% =M E RuBP carboxylase 4= 2% A=
ol ZAEWY, $FTHLAESY £4L 2P 9
AAFPLE2e AYEH FY¥ AZYAIEg, 34
Fo] F2RAET 2E3 YA FE ALz ygyg ®
8o FSTAEEE £EINV~H5Y8479 2243
of A¢ FFFAT PR E ALE B3V @ v U

L&Y H4EAY AFHA FH& golied e
Ye 99 AR AAESTG A wWs 2 gy 7y



12 A9 - B3 - 457 - 29H

9 AN s ANYHFAE YgYA gou A
Ho2 WHE o} A%l RANAY YAFo| FaHE
7M1 iz FEIYP 58 0F0] JHFoz JF
Ao S F= AY AHs I e Fd 9Fe) I
o FN9%2: &, 71340 FHE Ca¥oly 982 7
AEZY Mg*& Houle] £719%4e AYL 2 3q,
34 AL FAA e PHAHE FEFGM, o)y
A= 3 AALzo w2} FAYH BV PR
= Y9, '

L& 4% HEAUY HIPYPL 2Fo] NE5 4
of &8s ¥& 438& 2+ hydroxyl free radical,
superoxide anion, hydrogen peroxide £¢ 8444z A
e, o8 BANAEL /HINA HF oA NAH
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Fig. 1. Analytical process of amino acid

Table 1. Analytical condition of automatic amino acid anaylzer

Instrument : HITACHI model 835 High Speed Amino Acid Analyzer
Column size : 2.6sm ID X 150m
Packing materials : IPH-1

. Column Tem. : 53C

Column pressure : 80-130kg/cd
Reaction ime : 60+ 1min,
Reaction Tem. : 100°C

Buffer flow rate : 0.225a!/min.
Injection sample quantity : 504
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Table 2. Effect of ozone treatment on SOD activity of rice

Table 3. Effect of ozone treatment on POD activity of rice

varieties varieties
- SOD activity (%) - POD activity (%)
Varieies e "One  Twke Thieetmes  Varieties T "One  Twee Thiestimes
Baekunchalbyeo Os 13.60a" 1.00a 10.96b Baekunchalbyeo Os 70.77* 38.17a 80.44a
non-Os 10.94b 1.00a 16.30a non-Os3 23.51a 28.05a 74.71b
Hangangchalbyeo  Os 16.18a  37.85a 156.34a Hangangchalbyeo  Oa 49.83a  3861a 79.45a
non-O3 24.80a 20.30a 15.09a non-Os3 37.77a 56.76a 66.90a
llpumbyeo Oz 23.59a 3.23b 6.76b llpumbyeo Os 40.70a  83.84b 87.14a
non-Os 20.62a 14.77a 9.85a non-Os 23.60a 72.56a 90.60a
Inbujinado . Qs 14.383 1.00b 13.25b inbujinado Os 41.17a 18.31b 81.78a
non-0s3 6.88a 2.46a 17.52a non-0s3 26.97a 71.95a 88.67a
IR3941-4-28 Os 31.10a 2.50a 13.83b IR3941-4-28 Os 53.10a 37.15a 62.73a
non-Os 47.04a 4.00a 16.83a ‘ non-Os 59.03a 30.92a 37.3%
Sangnambatbyeo  Os 24.07a 2.00a 24.10a Sangnambatbyeo . O3 54.02a 26.95a 82.69a
non-Os 17.66a 1.50a 24.08a non-0s3 52.94a 12.92a 82.07a
Formosens Os 9.16a 11.03a 10.59a Formosens O3 30.96a 23.24a 68.78a
non-O3 6.37a 4.56a 10.58a non-Os3 49.77a 4.28a 36.47a

*Means within each column repsonse grouping followed by the
same letter are not significantly different at the 0.05 level LSD
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Fig 2. SOD activity difference between Os and non-Os treatment

in rice varieties.

A : Baeckunchalbyeo, B : Hangangchalbyeo,

C : lipumbyeo, D : Inbujinado,

E:IR39414-28, F : Sangnambatbyeo,

G : Formosens

Note:POD activity difference = POD activity treated by Os -

POD activity in non-O3

*Means within each column repsonse grouping followed by the
same letter are not significantly different at the 0.05 level LSD
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Fig 3. POD activity difference between O3 and non-Os treatment
in rice varieties.
A : Baeckunchalbyeo, B : Hangangchalbyeo,
C: llpumbyeo, D : Inbujinado,
E :IR39414-28, F : Sangnambatbyeo,
G : Formosens

Note:POD activity difference = POD activity treated by Os -
POD activity in non-O3
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Table 4. The comparison of amino acid content in leaf blade between three-times Os and non-Os treatment in Sangnambatbyeo

Amino acid content (mg/g)

Amino acid content (mg/g)

Amino Amino

acids Os non-Os3 (;%2) acids O non-Os (Iazg)
ALA 16.726 19.090 10.44 LYS 6.985 10.772 15.15
ASP 17.972 17515 3.053 PHE '6.606 5.682 0.370
GLU 16.242 18.766 6.808 PRO 10.273 11.640 5.107
GLY 14.202 16.834 2.696 SER 8.327 8.990 1.367
HIS 2478 5842 13.18 THR 6.613 6.444 4.386
ISO 4.322 5.459 0.889 TYR 65.046 4726 4.806
LEU 9.130 12.189 3.383 VAL 7516 8.923 1.761

o]AL POD £4& /M4 w37t 2437 oA &
Aol ¥ FFA, /tNA s B4 AL B
g7 v=s POD 4307 YA 4E E% 2 Ho)
Zo] A2 FFo) 23 dF YAESIFHE AT
s 4dAde 2348 B4t POD AE SOD A n}
ANAE §H2EY 20 Y& 27 QA oz AR
<, SODY| & A FA3}rirE B3 Arz B
NAFLEAN GFHED L A3E PA e 488 e
ZAL2 5422 ¢EA Yo 29 YAREL AL T A
SOD$ PODEAE FA9 ARE Yart Y& Aoz A
Ze .

T ofo|cAt B2k B W

E 4= A9 A Jgewda 2 &A1 B8
72 9o BHY 14F9 obrix §Fe HEF Roju
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AL A2l o7t ARHA Y} o|AF A
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Bl isoleucine #Fo] Z7HFQL, 015ppme] B ©
€¥=9M = arginine# 1-methylhisti-dine o] 2713}
I prolines] ¥F3} fFolulite o] 7AsT, 01
3 03ppmol N & glutamic acid@Fo] 7t2 FF9ZL &Y
% B3N E AS5Ee 22X E alanine, histidine F
g ol FFo] Frlsle Ao, 2T P
993 JtFEHE 9F feoiuiedt HFo] Figge
B397} 910} &3 phenolic acids$} & AFAHEAY &

Y #dsE F7EEQ phenylalanine} tyrosines]
o] REAYTAN FUHERALE Mol JYPrle oF
WAel 2% #5222 449,

X 5& W@ 2&EL 33 Ay FAYTFY o}
it §FE ¥ZF ZAojtl. Alanine FFL FA T
M 17.101me/g, LEAIYFAME 16379m/g2 LA e
FHom, 2 A9 ofujxd FFL A7} FAT
zZol7l YehtAl @3kt o] Scots pinediA = alanine®]
gFol LEAZY 43 F/M¥de 239 g & 4
FelMe Fidte ARS Bo AEFT oA g
By M2 g ¥4e EYd. 283, isoleucines}
hisidine §F< FAF Aole HolA FYAT FXFo
E Zaste A2 Ygyted o ¥ 9 dE F7{9
ZEAME LEAZ 95 ofuxAt &Fo] FAce
B399 =24 uJegc., #3, Scots pinediA
glutamic acid9} proline #F& 74 de Aoz YU v
K% F4E EU, phenylalanine #FE& L EF 79
FAYET BAFQ #9934 9FHA gtey FE
Giste Ba9%E dXde AYL vy odAAE
FU3A BE LEA i HE @i JEF,
otu i} FF4 wek M2 g8 Y& Bole Aoz 4
Z+e o}

#6L IR3941-4-288 o& 33 A7 FANIYFY
oful At & ¥ A F Aol Histidined ¥FL T
T 4052mg/goll W3] QEANTE 2297m/gE A I}E

Table 5. The comparison of amino acid content in leaf blade between three-times Os and non-Os treatment in Sangnambatbyeo

Amino Amino acid content (mg/g) <= Amino Amino acid content (mg/g) 5
acids Os non-Os (0.05) acids Os non-Os (0.05)
ALA 16.379 17.101 0216 LYS 6.884 4397 0.580
ASP 16.4-09 9.430 33.796 PHE 5218 3.507 9.107
GLU 18.972 22,954 6.751 PRO - 14.796 16.640 8.300
GLY 15.125 14.626 1.656 SER 7.355 7.007 0.643
HIS 3.483 2817 6.245 THR 5.980 6.281- 1.268
ISO 4.800 4.564 10.240 TYR 4127 7417 8.793
LEU 9.899 7.175 15.830 VAL - 7.744 7.498 1.320
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Table 6. The comparison of amino acid content in leaf blade between three-times Os and non-Os treatment in IR3941-4-28

An?ino Amino acid content (mg/g) - Amino Amino acid content (mg/g) =5
acids Os non-Oz (0.05) acids O3 non-O3 (0.05)
ALA 15.963 14.933 8.766 LYS 7294 7475 5.380
ASP 15.703 14.455 2275 PHE 5.858 5516 2.890
GLU 16.843 17.680 9.446 PRO 8.058 15.801 26.46
GLY 15.424 14.621 7910 SER 7415 7.106 0814
HIS 2297 4,052 1.200 THR 6.368 5.731 3712
ISO 5.809 5.750 4.306 TYR 4019 3.887 2.583
LEU 11.400 11.079 2105 VAL 7.366 7419 2954

A2 Jeyyg. od@ Ade ©& 4Eo|A histidine
ol F7tgthe 7RO} Fold 4L B AT E
¥ alanine, glutamic acid, isoleucine, proline
phenylalanine #FANA T F7H4 Fide AFL 140
Y FARA 4L i

o9 W 3FFY ojrxt FL BHY AIAE 5%
39, ABNAY oy AFHIe} vEH & W 9EAg
& P2 9 1459 opvixd F YR EL FNITY F
o17} §llew F#£of wa} alanine, isoleucine, histidine©]
A2 oy, gy T fFH2EGL YAF AA
7t & phenylalanine ¥%o] L EHA o8 Fsso
oF g WAL /1A Aoz BeHUY 2dY 23
of ¥ WA 4% ¢ Sk, SOD R POD 84 2
G HEAN ol |F 5L FHHoz T
Adrshe Aol FPFolmg, 2EYAFTF ALL YA
€ A%3Q 437 4 o|FoAck @ Aoz &y,

2 <%

W FE9 AN B AARE Ao A
WAEFE Agsed o884 4Ye ANG Ade
oest 2

1. SODRA4 L &L &9 A HE o A3y 59
AN 4FY % ARAYRgN FAI7 Zolg
Boy, AW AIAY A$ gy, 4w E A9
@ RE FFAN AT 494¢& i PODRAL
SF AW NN iy, {338, dEu AR
UeoX FAETE 4L BolA ¥t

2.4 99 opuxd #FL LEAHYTI FAH T ¥
8 phenylalanine® o] =& A% BAYG. 53 Ad
s e &N 4% phenylalanine §F9} 37t
7t F33A .

3 4dudE 0EAYTY TAUBA dBye 488

A& Aol7t Aoy FEEAME Aol7t ABHA &%
3, AFrZe) Aodste 822 ¢4 SODS POD
$A4x7t xom, 53 AYHEIY FHA BHEHE
A L2329 phenylalanine FFo] LEFAEFAM 4
He A0z nol 0 &Yl BE FFLE AE.

&AL 2

¥ A7E 19969 E ZEF FPFAGEE AFATL: &
ARG g A7 Adoes £PE AFAHe YR,
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