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Differential Tolerance of Rice Cultivars to
Mesotrione-Contained Herbicides

Sang-Yeol Kim'*, Ji-Yoon Lee, Un-Sang Yeo, Seong-Hwan Oh, Sung-Tae Park
Jong-Hee Lee, Kuk-Hyun Jeong, Jun-Hyeon Cho, You-Chun Song and Hang-Won Kang

ABSTRACT Greenhouse experiment was conducted to evaluate tolerance of six rice cultivars, three
IndicaxJaponica rice (long grain, cv. Dasanbyeo, Segejinmi and Hanareumbyeo) and three Japonica
rice (short grain, Nampyung, Ilpumbyeo and Junamjosaeng) cultivars, to mesotrione+pretilachlor
(MP) and bensulfuron-methyl+mesotrione+pretilachlor+pyriftalid (BMPP) in transplanting rice. Two
herbicides were applied at 90 g and 180 g a.i. ha™ to three to four leaf stage rice at 5 and 15 days
after transplanting, respectively. Related study was also conducted to compare GRsy for Indicax
Japonica and Japonica rice cultivars at different MP rates. Response to two herbicides varied with
respect to rice cultivars and herbicide rates. All IndicaxJaponica rice cultivars exhibited susceptible
to both MP and BMPP as reflected by increased visual injury, shorter plant height and higher plant
dry matter reduction when compared with nontreated rice cutlivars. The degree of foliar chlorosis
by MP at 90 g ai. ha' was 5~6 at 7 days after treatment(DAT) but it was decreased to 3~6 at
14DAT. The degree of leaf chlorosis treated with 180 g a.i. ha MP was 6~7 at 7DAT and it was
also decreased to 3~8 at 14 DAT. The plant hight of IndicaxJaponica rices was inhibited by 18~
43% at application of 90 g ai. ha' MP and 30~50% at 180 g a.i. ha’ MP. The dry matter reduction
was greater than that of plant height inhibition, showing 46~73% at 90 g a.i. ha' MP and 65~82%
at 180 g a.i. ha’ MP. Similar leaf chlorosis injury and growth inhibition of rice cultivars was
observed in the BMPP treatment. The injury and growth inhibition by MP and BMPP increased with
increase in herbicide rate from 90 g a.i. ha' to 180 g a.i. ha'. However, most of the Japonica

cultivars are tolerant to MP and BMPP at both rates. There was no visible leaf chlorosis but plant
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height and dry matter production were slightly reduced at 180 g a.i. ha™

. Based on GRjs¢ value

determined in reduction of shoot dry weight for MP, the IndicaxJaponica rice showed 12.9 fold

lower compared with the Japonica rice. The result indicates that rice cultivars vary in tolerance to

herbicides of MP and BMPP and IndicaxJaponica rices were more susceptible than the Japonica

rices to the MP and BMPP.
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Table 1. Chlorosis of six rice cultivars at 7 and 14 days after application of mesotrione+pretilachlor.

Pytotoxicity (0~9)

Rice type Cultivar 7DAT" 14DAT

90 g” 180 g 9 g 180 g

Dasanbyeo 6
IndicaxJaponica Segejinmi

Hanareumbyeo

Nampyung
Japonica Ilpumbyeo
Junamjosaeng
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YDAT : day after treatment.
2 .. -1
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Table 2. Chlorosis of six rice cultivars at 7 and 14 days after application of bensulfuron-methyl+mesotrione+pretilachlor+

pyriftalid.
Pytotoxicity (0~9)
Rice type Cultivar 7DAT" 14DAT
90 g” 180 g 9 g 180 g
Dasanbyeo 6 8 3 7
IndicaxJaponica Segejinmi 6 8 5 7
Hanareumbyeo 6 8 5 7
Nampyung 0 0 0 0
Japonica Ilpumbyeo 0 0 0 0
Junamjosaeng 0 0 0 0

YDAT : day after treatment.
2) .. -1
g > ai. ha.
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Table 3. Plant height inhibition of IndicaxJaponica and Japonica rice cultivars at 14 days after pre-emergence application
of mesotrione+pretilachlor.

Plant height (cm) Inhibition rate (%)
Rice type Cultivar

Untreated 90 g” 180 g 90 g 180 g

Dasanbyeo 51a" 42b 3lc 18 39

IndicaxJaponica Segejinmi 54a 31b 27b 43 50

Hanareumbyeo 47a 38b 33b 19 30

Nampyungbyeo 53a 48b 47b 9 11

Japonica Ilpumbyeo 49a 47a 45b 4 8

Junamjosaeng 50a 49a 42b 1 16

YMeans with the same letters in a row did not significantly differ at 5% by DMRT.
D gl
g iai. ha".

Table 4. Plant height inhibition of IndicaxJaponica and Japonica rice cultivars at 20 days after application of bensulfuron-
methyl+mesotrione+pretilachlor+pyriftalid.

Plant height (cm) Inhibition rate (%)
Rice type Cultivar 5

Untreated 90 g) 180 g 90 g 180 g

Dasanbyeo 592" 56a 53b 5 10

IndicaxJaponica Segejinmi 58a 54a 51b 7 12

Hanareumbyeo 64a 56a 50b 13 22

Nampyungbyeo 6la 64a 60a 0 2

Japonica Ilpumbyeo 57a 59a 6la 0 0

Junamjosaeng 58a 6la 59a 0 0

YMeans with the same letters in a row did not significantly differ at 5% by DMRT.
Do hal
g :ai ha".

Table 5. Dry weight inhibition of IndicaxJaponica and Japonica rice cultivars at 14 days after pre-emergence application
of mesotrione+pretilachlor.

Dry weight (g/plant) Inhibition rate (%)
Rice type Cultivar

Untreated 90 g” 180 g 9 g 180 g

Dasanbyeo 0.57a" 0.26b 0.14b 54 75

IndicaxJaponica Segejinmi 0.51a 0.14b 0.09b 73 82

Hanareumbyeo 0.48a 0.26b 0.17b 46 65

Nampyungbyeo 0.51a 0.50a 0.40a 2 22

Japonica Ilpumbyeo 0.59a 0.58a 0.48a 2 19

Junamjosaeng 0.38a 0.38a 0.34a 0 11

YMeans with the same letters in a row did not significantly differ at 5% by DMRT.
2 .. -1
g ‘ai. ha.
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Table 6. Dry weight inhibition of IndicaxJaponica and Japonica rice cultivars at 20 days after application of bensulfuron-

methyl+mesotrione+pretilachlor+pyriftalid.

Dry weight (g/plant)

Inhibition rate (%)

Rice type Cultivar
Untreated 90 g” 180 g 90 g 180 g

Dasanbyeo 1.86a" 1.19b 0.71c 36 62
IndicaxJaponica Segejinmi 1.46a 0.78b 0.59b 47 60
Hanareumbyeo 1.34a 0.90b 0.59%¢ 33 56
Nampyungbyeo 1.70a 1.80a 1.62a 0 5
Japonica Ilpumbyeo 1.57a 1.63a 1.52a 0 3
Junamjosaeng 1.43a 1.47a 1.40a 0 2

YMeans with the same letters in a row did not significantly differ at 5% by DMRT.
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of mesotrione+pretilachlor at 5 days after transplanting.
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