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ABSTRACT. This study was conducted to determine phytotoxicity of domestic rice varieties and characteristic of sensitive gene
involved in herbicide reaction of 4-HPPD (4-hydroxy phenylpyruvate dioxygenase) inhibiting herbicides. The five rice varieties
were grown for 2 to 3 leaf stage on seedling trays and then transplanted into plastic pot: 4-Japonica type (Sangjubyeo,
Sambaekbyeo, Sanduljinmi and Kumyoung) varieties and 1-Indica type variety (IR8). We trialled standard (14 g a.i. 10 a™) and
double fold (28 ga.i. 10 a* ) dose of benzobicyclon treatment at 10 days after transplanting in order to investigate phytoxicity. The
Japonica-type Sangjubyeo showed no rice injury but Indica-type IR8 show 4-5 (standard) and 5-6 (double fold) phytoxicity levels.
In spite of Japonica-type, Sanduljinmi and kumyoung showed 3-4 and 4-5 levels. Target resistant gene, Hydroxyphenylpyruvate
dioxygenase inhibitor sensitive gene No.1 (HIS1) have been isolated from five domestic rice cultivars (Sangjubyeo, Sambaekbyeo,
Sanduljinmi, Kumyoung and IR8). Results of the sequence through PCR, all five tested rice cultivars had HIS1 gene regardless to
rice cultivars. And the difference between rice varieties from sequence of HIS1 were identified some variation in genes.

Key words: Albinism, Benzobicyclon, Herbicide, HPPD, HIS1

Received on November 15, 2016; Revised on December 12, 2016; Accepted on December 12, 2016

*Corresponding author: Phone) +82-63-238-3344, Fax) +82-63-238-3837; E-mail) jepark73@korea.kr

© 2016 The Korean Society of Weed Science and The Turfgrass Society of Korea

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://cre-

ativecommons.org/licenses/by-nc/3.0) which permits unrestricted noncommercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

M B Hxo] Qltk(Lee et al, 2013).
ol Ao AFT=E AT = e &
2 1998 AAF ZHH RO A & TZ 9l A|ZA|7T 4-Hydroxyphenylpyruvate dioxygenase(©]

e =2 S50l dx oA AlzAll A4d & 3l 4-HPPD)E Asligt AlzA|(°]35} 4-HPPDA 8 A|=A])
22 91 QWA ARe A7) wolsigith. = kel A 7 A Bl Ay 42E HgHoR WA 4 9
ofFo R NAGS Ed dxd o AxAls =l Arth(Sekino et al, 2008). FA U THE O] ARSF 4-
=22 YA g o7 &R o7 ARG Auf woffolA  HPPDA S| A| %A AEL benzobicyclone, mesotrione,
= YA HA e A2A AR RE 553 S718E tefuryltrioneo] WA R EFA| R thfsiA ] ¥ of
At FejuEtel A dA) dzd oA AlzAle| Add  HR 2F7] B F7lo AREEIL Atk o] AR 287
= Hole =f2e SYUvIet S0l & 1650 22 A=9] 4HPPDALA SR E|24] tiAd 2] &2

187



188

o

P R

o183} -

O]E - olgs - = - ARl

AEF|=o] HofjE o} IFH Ao R 7R Eo|E AP
7 29] PDS (phytoene desaturase step) &40 FIFS F
of 7128 BAo| IAE T YRARI} AolLt A
7} 3SAte] okgfl wi-g-o] UERdTH(Barta and Boger, 1996;
Lee et al.,, 1997; Sekino, 2002; Sekino et al., 2008).

ofA| A 2lof ofgt AlEZo] WislEAS HRYAaTE B
ojAIRE Holl= YFO] oFsl FAAC® Yehdth Aa7HA|
K% 4-HPPDA A|zAof o3t W oFsf g2 URHA
¢l Japonica FFo A= WERA] ¢l 5L Q! Indica F
FolA Yeth= Aoz HalEo] Qi 53] 2 F 7]
/4 B FFollk W3t S oFsrt WAtk Aoew o
el qlek. Wl ok S4RS Aol F suARE WAt
7070] 7P Aska T oliE AE SEEE Aue
Hol: Aoz Ade# Qth(Kwon et al, 2012; Han et al,
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Table 1. Rice variety used in experiment.

No Rice cultivar Remarks

1  SangJubyeo Japonica rice variety
2 Sambaekbyeo Japonica rice variety
3 Sanduljinmi Japonica rice variety
4  Kumyoung Japonica rice variety
5 IR8 Indica Rice variety

Table 2. HIS1 primer information from rice varieties (Public
patent number 10-2014-0008322).

No. Primer Sequence P.CR
name S1Ze

I HIS_ex] F CTAGCTCCCCAAGTCGAAAC 300
HIS ex] R ATGGGGTGAACTCACATGG

2 HIS.ex2 F GCAGGCTATAGATGAGCTGAAA 300
HIS_ex2 R CAGGAAGAAGCCCCAATTCT

3 HIS_ex3_F CTTACCAACCATGGAGTAGAAGC 250
HIS ex3 R TGAAAGATTCAGGATGGTCAG

4 HIS ex4 P GTTCTGAACAAGTATGCATCAGGA 250
HIS ex4 R GGTGTCACCTAAGTTGATCAGCAAT

5 HIS ex5. F  GGGTTTCTGAATGCTGATGC 700
HIS ex5 R TGCCTTGAAACGTGAGAACG

6 }}lﬁ—;"‘*' TGTTGTCTGAATTCAGAAAGTAC 200
gl%;x‘*‘ TCCTCATCAAGCTCAAGAAGC

Holl AFg3}ect.

H FF9 FARESS =AY fleliA AR et &
A HiTeke SAlo)N Sepag M EE(8-38-
20 cm)of] =EFAGE)S 55t SAlskaL, ¥ F59
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4-HPPD A3 A2 Aol w7ks] vresis v dzpel
HIS19] AlE §H42} EAJ-L Table 29+ ZFH(SDS Biotech,
2014).

Aol AN 5559 FAE ©l-85to] gDNA (genomic
DNA)E 3% (DNeasy Plant mini kit (QIAgen Cat.no
69104))5}%1 2. Table 22} 72 PCR primers 7} &% o
85} a1, o]= HIS19] Exonl, Exon2, Exon3, Exon4 (&
HH-9]), Exond (-HHR9Y), Exon5 (FHHRS]) 5 & 6 set
2 PCR 24L& 39t G714 g5 A8 ABI PRISM
3730XL Analyzer (96 capillary type) with BigDye (R)
Terminator v3.1 ZH|E 3l A3Y%=| AT} (Taq pol.: Dr. MAX
DNA Polymerase, cat.no..DR00302).

Sequencing AF&E<] fasta F4]Q] 7| H|o|HE O]JGL
of 7120 4 A HIS1 §AA A1) vjwst &, §-H4A}
e AR LA =S ERISHITHSNP analysis :
report V 1.0 (Applied Biosystems).
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Table 3. Visual phytotoxicity according to concentration of 4-
HPPD inhibiting herbicide, benzobicyclon, in rice cultivars.

Visual phytotoxicity according to

No. Rice cultivar herbicide concentration (0-9)

Standard Two fold
1 SangJubyeo 0 0
2 Sambaekbyeo 2-3 3-4
3 Sanduljinmi 3-4 4-5
4 Kumyoung 3-4 4-5
5 IR8 4-5 5-6

Fig. 1. Gene amplication of HIS1 gene in rice cultivars by PCR.
Lane 1,7, 13,19, 25: HIS_ex1_F/HIS_ex1_R(300 bp); Lane 2, 8,
14,20, 26: HIS_ex2 F/HIS_ex2_R(300 bp); Lane 3,9, 15, 21, 27:

HIS ex3_F/HIS ex3_R(250 bp); Lane 4, 10, 16, 22, 28:
HIS_ex4 F/HIS_ex4_R(250 bp); Lane 5, 11, 17, 23, 29:
HIS_ex5_F/HIS_ex5_R(700 bp); Lane 6, 12, 18, 24, 30:
HIS_ex4-half F/ HIS_ex4-half R(200 bp).
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Fig. 2. Multiple alignment of PCR products. “The name of rice
cultivar (IR-8: IR8; KY: Kumyoung; SB: Sambaegbyeo; SDJM:
Sandeuljinmi; SJ: Sangjubyeo).
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