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Phytotoxic responses of rice at various growth stages to

sub-lethal rate of glyphosate

Y. J. Chiang*, G. Z. Chen, and M. Y. Chiang

Taiwan Agricultural Chemicals and Toxic Substances Research Institute, COA

ABSTRACT

Glyphosate is used extensively worldwide for postemergence control of annual and
perennial broadleaf, grass and sedge weeds. Field studies were conducted in 2007 to
investigate response of rice plant to sub-lethal rates of glyphosate (isopropy! amine salt)
in terms of agronomic characteristics, yield and yield components when applied
postemergence at 0, 1.64, 8.20, and 16.4 g ai ha! to tfransplanted rice at panicle
initiation, boot and heading growth stages. Yields in this study were reduced the
greatest when glyphosate was applied at panicle initiation stage. In the first cropping
season, yield was reduced 41% when glyphosate was applied at 16.4 g ai ha”' at panicle
initiation, 35% when applied at boot stage, and 25% when applied at heading stage.
Panicle number and seed number responded to glyphosate applied rates similar to rice
yield. Unfilled grain percentage was highest at panicle initiation stage with glyphosate
treatment.Grain yield and yield components of rice plant respond to low rates of
glyphosate had a similar tendency. However, in this study, glyphosate treatment did not

cause any inhibition in plant height, leaf number and tiller number.

Key words: Phytotoxicity, glyphosate, rice, growth stages, yield, yield components.
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Fig.1. Effect of low rates of glyphosate applied at various growth stages on rice yield.
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Tablel. Effect of low rates of glyphosate applied at various growth stages on rice yield
and yield components

Cropping Yield PanmicleNo. SeedNo, 00-seeds - Unfilled

season Growth stages (g/hill)  (no/hill)  (no./panicle) (@ /?E)e(;-gged) Pel'(ég/ls)tage
First Control 516 2247 9846 2.620.8 81
CrOPPINg  Panicle initiation 303 18+1 7649 2.5+0.5 1242
Boot 335 1742 787 2.5:0.6 1142
Heading 3843 2142 88+7 2.540.5 72
Second Control 273 2042 8243 2.5+0.4 17£3
CIOPPING  Panicle initiation 2045 161 7543 2.4+0.4 2344
Boot 2143 1942 795 2.5+0.5 2143
Heading 22:+4 1842 EY: 2.440.7 2244

*Glyphosate applied dose : 16.4 g ai ha™
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Fig. 2. Relationship between yield and yield components of rice plant applied low rates of

glyphosate.
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Table 1. Effect of different glyphosate doses applied at panicle initiation stage on agronomic
characteristics of rice plant

Cropping season Appli.ed 1_'{:1te Plant height Leaf no. Tiller no.
(gaiha) (cm) (no./hill) (no./ hill)
First cropping Control 98+6 9743 28+£3
1.64 9948 9043 2642
3.28 975 9442 28+4
16.4 98+7 944 232
Second cropping Control 95+5 53=3 2242
1.64 944 57+4 2243
3.28 95+8 51+3 2042
16.4 93+3 5242 20+3

BRI E N 50%2 2 R EEF IR

Bl = GHEESEI AR RBHERETEL -
Fig. 3. Abnormal growth of rice plant caused by low doses of glyphosate.
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