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Abstract

This study was conducted to investigate the phytotoxicity of main rice varieties and control
efficacy of HPPD inhibitor to major paddy weeds at the time of temperature rise due to
climate change. Phytotoxicity of herbicide to rice was increased as temperature was increased,
and more severe in root than shoot. The phytotoxicity of japonica rice cultivars for the rice
were mild enough to recover. However, glutinous rice, super high yield rice, and Tongil
rice varieties were damaged enough to decrease the yield. Shindongjinbyeo transplanted by
June 15, showed phytotoxicity enough to recover. However, in the rice field on June 30 and
on July 15, the rice showed a remarkable inhibition. The control effect of Monochoria
vaginalis and Scirpus juncoides was more than 90% under the temperature condition
controlled artificially. However, Echinochloa oryzicola was controlled 40% at 27.5°C,
which is a high temperature condition. In rice fields with different transplanting times,
annual weeds except for E. oryzicola were highly controlled by 90% or more regardless of
the time of transplanting.

Keywords: Climate change, Control efficacy, Herbicide, Phytotoxicity, Temperature rise,
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Fig. 1. Changes in the vinyl house and atmospheric temperatures measured at 10 am daily from June 1,2014 to July
12,2014.
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Fig. 2. The comparing of the temperature during the experiment to investigate the effects and phytotoxicity of the
herbicides on the temperature rise (transition time) in rice paddy.
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Table 1. Mean temperature and maximum temperature change by herbicide treatment time in rice paddy.

Transplanting time Time of herbicide treatment Mean temperature (°C) Maximum temperature (°C)
June 5 June 17 22.1 27.3

June 15 June 27 22.5 27.9

June 30 July 12 252 29.3

July 5 July 27 279 31.8

o =
Azt Y
2EZ7Y 22 B BZS0| o HS AP
7125 Hh 97170 B w7} ok 300 L opul g ek e s 2N AR, S4en), 2ok,

S 4A Dobg ¥ FFE50l e ool E 7153 & vl thsto] ZARY Aibi= Table 29+ Zoh. Fatre] 5 4ut
A 9 FEEL 71eFolA A tha Zpo]7h QLo oFal7h 24 I A sto] ATto] ARt BlE S A= girt.
S el QN BE EEEL 3.4 HEe] Sl gad Aol oFsh stk 1o 3 S5 el 2
B BFEL /1EFRE ool 302 it on], 1 S MARE e FFE Hek ofs) TR =t

Table 2. The phytotoxicity degree of main rice verity to benzobicyclon+mefenacet+phenoxsulam SC*in vinyl house
being 3°C higher than the atmospheric temperature.

Phytotoxicity” after herbicide treatment (0-9)
1X* 2X

Rice type Rice cultivar

Japonica (general rice for the rice) Hwanggeumnuli
Sindongjin
Hopum
Chucheong
Samgwang
Ilpum
Odae
Jopyeong
Ungwang

Japonica (glutinous rice) Sangjuchal
Sinseonchal
Baekseolchal
Bosukchal
Heughyang

Japonica (super high yield rice) Deulaechan
Bolamchan

Tongil Namcheon

A A 0 B W LW W LN N NN NN NN NN
~N N O W R R R WW W R RW W W W R

Dasan

>

*SC: suspension concentrate, *phytotoxicity degree: 0 no injury, 9 complete killed, “1X: recommended dose.
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Table 3. The phytotoxicity degree of main general rice verity to benzobicyclon+ mefenacet+phenoxsulam SC under
different mean temperature.

Temperature Chucheong Hwanggeumnuli Hopum Samgwang Ungwang
°O Stem Root Stem Root Stem Root Stem Root Stem Root
20.0 0” 2 1 3 0 1 0 2 0 1
22.5 1 2 1 3 1 2 1 2 0 1
25.0 2 3 2 3 2 3 2 3 2 3
27.5 8 5 7 5 6 5 6 5 7

“Phytotoxicity degree: 0 no injury, 9 complete killed.

Table 4. The phytotoxicity degree of Chalbyeo and Tongil rice verities to benzobicyclon+mefenacet+phenoxsulam SC
under different mean temperature.

Temperature Sangjuchal Bosukchal Sinseonchal Bacekseolchal Dongchal Namcheon
O Stem Root Stem Root Stem Root Stem Root Stem Root Stem  Root
20.0 1” 2 1 2 1 2 1 2 1 2 3 4
225 2 3 3 4 1 2 1 2 1 2 4 5
25.0 3 4 4 4 5 6 5 6 5 6 6 7
27.5 5 6 5 5 6 7 6 7 6 7 9 9

“Phytotoxicity degree: 0 no injury, 9 complete killed.
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Table 5. The phytotoxicity degree of rice to benzobicyclon+mefenacet+phenoxsulam SC by rice transplanting time
in rice paddy.

YPhytotoxicity by elapsed days after herbicide treatment

Transplanting time

10 DAT* 20 DAT 30 DAT 40 DAT
June 5 1 1 0 0
June 15 2 2 1 0
June 30 3 3 2 1
July 15 4 4 4 3

YPhytotoxicity degree: 0 no injury, 9 complete killed.
“DAT: days after treatment.
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Table 6. The control of main paddy weeds to benzobicyclon+mefenacet+phenoxsulam SC under different

temperature.

Echinochloa oryzicola  Monochoria vaginalis Scirpus juncoides Eleocharis kuroguwai
Temperature (°C) Control value (%)

15 DAT” 25 DAT 15 DAT 25 DAT 15 DAT 25 DAT 15 DAT 25 DAT

20.0 65 95 100 100 75 95 40 90
22.5 100 100 100 100 90 100 55 90
25.0 85 95 100 100 95 100 70 95
27.5 60 40 100 100 100 100 80 95

“DAT: days after treatment

Table 7. The weed number occurred by rice transplanting time in rice paddy.

Weed number (plant/m?)
Transplanting time Echinochloa Monochoria Scirpus Ludwigia Eleocharis
oryzicola vaginalis Juncoides prostrata kuroguwai
June 5 81 135 96 19 13
June 15 113 157 88 21
June 30 27 31 23
July 15 15 14 18

Table 8. The control of main paddy weeds to benzobicyclon+mefenacet+phenoxsulam SC by rice transplanting
time in rice paddy.

Control value (%)

3
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Transplanting time  Echinochloa Monochoria Scirpus Ludwigia Eleocharis Total
oryzicola vaginalis Juncoides prostrata kuroguwai

June 5 94 100 97 100 93 95

June 15 93 97 100 100 85 87

June 30 91 95 97 97 70 92

July 15 73 97 93 100 65 95
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