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Studies on Germination Characteristics and
Differential Responses to Herbicides in Setaria Spp.
Kim, J.S., TJ. Kim, and K.Y. Cho*

ABSTRACT

To supply seeds with a good quality as plant materials for herbicide screening and to know
whether the germination characteristics could be associated with a differential response to herbi-
cides, germination characteristics and differential responses to herbicides were investigated with 3
species of a genus Setaria ; Yellow foxtail(Setaria glauca P. Beauv, SETGL), Giant foxtail(Setaria
faberi Herrm, SETFA), and Green foxtail(Setaria viridis P. Beauv, SETVI). Degree of dormancy
was high in the order of SETGL, SETVI and SETFA. The dormancy of SETGL seed was rela-
tively well removed by room temperature and drying storage, but SETFA and SETVI by low tem-
perature and wetting storage(stratification). For breaking dormancy of SETGL, SETVI and SETFA,
it was necessary for being kept under the above storage conditions for at least 2, 4 and 4-5 months,
respectively. When the dormancy-breaked seeds were transfered to low temperature(4™C) and drying
condition, SETGL showed germination rate of 96% even after 2 month storage. However, SETVI
and SETFA showed a decreased germination of 54% and 69%, respectively, with a decreased velo-
city of germination, indicating that secondary dormancy might be induced. On the other hand, a
significant change in germination rate was not observed as the seeds were transfered to room tem-
perature(257) and drying condition. The germinability of SETGL seed began to decline from 6th
year after storage in room temperature and drying condition. All of 3 species showed relatively
high germination rate at alternating temperature of 307/20°C(14hr/10hr) and their germination were
not increased by light.

All of 3 species exhibited similar responses to cycloxydim, sethoxydim and primisulfuron in
greenhouse experiment. In contrast, SETVI and SETFA were relatively susceptible to fenoxaprop-
ethyl, SETFA to fluazifop-butyl, SETGL and SETFA to clorimuron-ethyl, and SETGL to EK-2612.
The difference in herbicidal response among 3 species was the highest in the treatment of EK-
2612. These results suggest that there is no a consistent tendency in responses of 3 species to her-

bicides which have the same target site. And the relationship between germination characteristics
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and differential responses to herbicides was not found.
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Table 1. Effect of several storage conditions on the germination of Setaria spp. sced.

. Storage Storage condition
Species .
period(mon) LD LW RD HD
1 0 1.3+2.3 1.3+1.2 0
SETGL 2 0 6.0+53 68.0+5.3 9.3+42
3 0 147+5.8 96.7:t5.8 90.7+4.6
1 0 0 0 0
2 0 28.7t 3.1 0 40135
SETEA 3 0 40.7 & 3.0 0.7:4 1.1 73430
4 0 653+ 2.3 07+1.1 273475
1 1.3:+2.3 10.7= 4.2 0 20420
SETVI 2 0 647+ 2.3 0.7:t1.1 16.71t4.6
3 1.3+1.1 78714114 40+20 227+76
4 0 853t 6.1 14.7+3.0 37.3t6.1

Seeds were incubated at 30/20°C (14hr, light/10hr, night) for 10 day. Data represent average gerr;lrination
percentage = SD. SETGL : Setaria glauca, SETFA : Setaria faberi, SETVI : Setaria viridis, LD : Low temp.
(4% 17C) and drying condition, LW : Low temp. (4117) and wetting condition, RD : Room temp. (2511
) and drying condition, HD : High temp. (40+17) and drying condition.
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Table 2. Effect of changes of storage conditions on the germination of Setaria spp. seeds.

Storage Changes of storage conditions
Species period After storage in the RD for 2 mon. After storage in the LW for 3 mon.
(mon) RD LW LD LW LD RD
98.0+0.0 98.7%+1.1 97.3%1.1
SETGL 96.7+3.0 967t42 967130
1 - 460t40 633%f6.1
A
SETF 2 620£53 540f20 600t35
1 920+35 520%125 833+3.0
ETVI
S 2 82.7£83 . 687t 23 853+64

Germination percentage was determined after incubation at 30/20°C (14hr, light/10hr, night) for 10 day.. Data
represent average germination percentage = SD. SETGL : Setaria glauca, SETFA : Setaria faberi, SETVI :
Setaria viridis, LD : Low temp. (4+17C) and drying condition, LW : Low temp. (4+1°C) and wetting con-
dition, RD : Room temp. (25=17) and drying condition, HD : High temp. (402 17) and drying condition.
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Fig. 1. Germination velocity of Seraria spp. seeds as
affected by changes of storage condition.
SETGL seeds stored in RD for 2 months,
and SETFA and SETVI sceds stored in
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