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Abstract

In order to provide basic data for efficient control of weedy rice, we analyzed emergence
rate of 100 weedy rice genetic resources collected in South Korea according to growth
temperature and soil burial depth. Analyzing of emergence rate using low dormancy weedy
rice genetic resources, emergence was increased at 12 and 14°C of mean temperature
condition. When calculating the effective accumulated temperature above 10°C, emergence
rate increased 0.6% and 0.5% in 1 cm and 3 cm of soil depth, respectively according to
increase of 1°C. However it reduced as 0.28% in 5 cm of soil depth condition. Analyzing of
@ emergence rate using high dormancy weedy rice, red rice showed 55%, 46%, 41% of
-~ emergence rate in 1 cm, 3 cm and 5 cm of soil depth condition, respectively. However those
click for updates of white rice decreased as 10%, 8% and 5.7% in 1 cm, 3 cm and 5 cm of soil depth condition,

respectively. Relative emergence, assuming the final emergence rate as 100%, reached
80%, 90% and 100% when effective accumulated temperature was 83-112°C, 100-123°C,

a OPEN ACCESS 148-160°C respectively.
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Table 1. Materials of weedy rice. Weedy rice was classified according the collected area then 100 kinds of weedy rice
were selected as materials. Number of weedy rice used in each province was determined by the registered rate in
each province.

Province Registered rate (%)  No. Materials

Chungcheongnam-do 15.5 19 IT196067, 1T175247, 1T220520, 1T221255, 1T221295, 1T221404,
1T222834, 17222845, 1T222861, 1T228013, 1T228039, 1T264396,
1T265754, 1T265883, 1T266008, 1T266014, 1T266219, IT266475,
IT265872

Gyeongsangbuk-do 13.5 13 IT168283, 1T168338, IT168528, IT168559, 1T168657, IT168739,
IT168746, 1T175197, 1T222102, 11222195, 11222252, 1T222269,
1T222059

Jeollanam-do 12.1 13 IT168472, 11222419, 1T223016, 1T223027, 1T234691, 1T234767,
1T234801, 1T234868, 1T234919, 1T240522, 1T264709, 1T265807,
IT266050

Jeju island 11.1 5 1T220771, 1T220900, 1T221124, IT221155, IT264350

Jeollabuk-do 10.7 14 1T222566, 1T175236, 1T221464, 11222481, 11222525, 1T222721,
1T222735, 17228119, 1T240460, 1T240473, 1T251440, 1T259643,
IT265974, 1T266347

Gyeongsangnam-do 10.1 14 IT1683112, IT168400, IT168586, IT168604, 1T213548, 1T214371,
IT217460, 1T222364, 1T222374, 1T222384, 11222446, 1T265831,
1T266434, 1T275341

Gyeonggi-do 6.5 3 1T222781, 1T234626, 1T260049

Chungcheongbuk-do 45 6 1T227982, 1T234547,1T251156, 1T251202, IT265957, 1T266266

Kangwon-do 4.8 7 1T227970, 17234362, 1T234381, 1T234415, 1T251316, 1T264364,
1T234462
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Fig. 1. Cultivation of weedy rice for testing of emergence characters using (A) low dormancy and (B) high dormancy
weedy rice genetic resources. Low or high dormancy weedy rice was classified according to the germination rate of
80%. Seed was sowed at different soil depth conditions with three replications. Low dormancy weedy rice was
cultivated at 15/5°C, 16/6°C, 17/7°C, 18/8°C, 19/9°C with 13 hours light condition. High dormancy weedy rice was
cultivated at natural condition from November in to 2015 to May in 2016.
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Fig. 2. Characteristics of weedy rice material. (A) Color rate (%) of hull and brown rice, (B) length and width ratio of
brown rice, (C) 1000 brown rice weight (g) and (D) germination rate (%) in light and dark conditions.
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ofl vl 65% H 57% 5ot= A & UePTh o] & Sof F24W §AAE-S F2 5 11°C o] doflA Eol7t
7Hs ok Eotel & P2 FIA = 5= 12°C 2 14°CE, o2 12°CE dolof EolrF 2io] A|2tEw <4/
2t Folgo] UEh7] QA= Hat 14°Col/do] Hojof & A0 2 Al Hrh B2 57 11°CE B 7% 51
Aol mhE Fok& 2to]7F FEI5HA Lrest=T o= A m| 7 Ao A Wolgo] Erh 7|EY R E3 42
2 TohE ch(Suh et al., 1992; Yuan et al., 2007). T4 o] whE Eolg B4 Av}, ups4 w7F ZJojd 4=
o] Zaoh= Aol oH, Ao e Soks A S22 Yol fo)8 0 & Zastlct
A|qt Au] o] 79 wn]of Hlof| wjFA o] mhE Eoks AV A2 A0 & UEy=T o]= oJu| ] HWolEA
AAT FAHE7E6 em= QoA E AREEZol vl Holgo] Erh= 7|&e] Bt fARE Atz AbmHrh
(Cho et al., 2013).

ot
-

£

(A) Red rice (B) White rice

80 - Olcm @3cm W 5cm

Q
)
o

Olcm @3cm W5cm a

lab
60

40 1 C

Emergence rate (%)
)
Emergence rate (%)

20 4 d

11°C 12°C 13°C 14°C 11°C 12°C 13°C 14°C

Mean temperature (C) Mean temperature("C)

Fig. 3. Emergence rate of low dormancy weedy rice according to brown rice color, (A) red and (B) white, under
different temperature conditions at 30 days after sowing. Same letters are not significantly different at p<0.5
(Duncan’s multiple test).
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Fig. 4. Relation of effective accumulated temperature (°C) with emergence rate (%) under different soil depth
conditions in low dormancy weedy rice. Effective accumulated temperature was calculated by sum the mean
temperature above 10°C.
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rice at middle of May and (B) increase of emergence rate (%) according to effective accumulated temperature under
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above 10°C. Same letters are not significantly different at p<0.5 (Duncan’s multiple test).
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Fig. 6. Changes in relative emergence rate (%) according to effective accumulated temperature under different soil
depth condition. The relative germination rate was calculated from the germination rate at that point, assuming
that the final germination rate was 100%. The curves in the graph were fitted to a logistic equation as shown in
Table 2. Horizon lines indicate the 80% and 90% of relative emergence rate.

Table 2. Parameters of the logistic function relating emergence rate according to effective accumulated temperature
under different soil depth conditions. A indicated the final relative emergence rate. RF indicated the fastest
emergence speed.

Soil depth (cm) A RF tm R?

1 100 (4.82) 0.0498 (0.0035) 54267 (3.33) 091"
3 100 (5.91) 0.0615 (0.0058) 79.087 (3.74) 0.2
5 100 (6.08) 0.0687 (0.0062) 91.435 (3.11) 0.93™

Values in parenthesis are standard errors.
“and ™" represent significance at the 0.05 and 0.01 probability levels, respectively.
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O} ufn] o] 7 7} Z]o| o A EolE0] 10%, 8%, 5.7%= HAE et ¢ AiE vigf o2 mtF Ak ¥ 2|5 Eof
S5 100%= 7Hgste] Alte A Sola2] Mgk 417t A}, Al Eok&o] 80%, 90%, 100%°] =25t7] ¢

ot G oA AR = Z7F7F 83-112°C, 100-123°C, 148-160°C ¢1 A 0 2 VeIt A2 ool AF2] ol A H2A
H] 9] Z0}&0] 90% O]/ et = Al7]+= 549 8 o| 571 E Zl o2 wotE|r o|uf] v| A A 2A| & 485
o] Az E WAlsk= Aol &2 o=t 7| Hct

Faol: 25, G2, Bol8, 1EUE

ACKNOWLEDGEMENTS

This study was supported by joint research project from Rural Development Administration, Republic of Korea
(Project number: PJ011577022017).

REFERENCES

Akasaka, M., Ushiki, J., Iwata, H., Ishikawa, R. and Ishii, T. 2009. Genetic relationships and diversity of weedy rice
(Oryza sativa L.) and cultivated rice varieties in Okayama Prefecture. Japan. Breed. Sci. 59:401-409.

Back, N.H., KimS.S., II, I.B., Choi, M.G., Yang, W.H. and Y. 1998. The optimum of seeding date and rate on growth
and yield of rice in water seeded rice at Southern plain area. Korean J. Crop Sci. 40:33-38.

Cho, Y.S. 2013. Characteristics of germination and seeding growth of red rice by temperatures and seeding depths.
Korean J. Crop Sci. 58:319-323.

Chung, N.J. and Paek, N.C. 2003. Photoblastism and ecophysiology of seed germination in weedy rice. Agron. J.
95:184-190.

Hoagland, R.E. and Paul, R.V. 1978. A comparative SEM study of red rice and several commercial rice varieties. \Weed
Sci. 26619-26625.

Im, I.B., Kang, J.G. and Kim, S. 2004. Physio-ecological characteristics and control of weedy rice in the rice paddy.
Kor. J. Weed Sci. 24:56-63.

Kim, S.S., Back, N.H. Seok, S.J. Lee, S.Y. and Cho. D.S. 1995. Effect of seeding times on growth and yield of rice in
puddled drill seeding at Southern Plain Area. Korean J. Crop Sci. 40:212-220.

Kim, S.S., Park, S.T. Lee, S.K. and Chung, G.S. 1991. Determination of the critical seeding date in dry-seeded rice.
Res. Rep. RDA(R). 33:66-74.

Kim, S.Y. 1997. Occurrene of weedy rice (Onyza satival.) and yield as affected by rice cultivation methods. Farming
casebook (rice farming division) I, 2006. National Institute of Crop Science. p. 958.

Kim, S.Y., Hwang, S.J. Lee, I.J. Shin, D.H. and Park, S.T. 2009. Germination characteristics of photoblastic weedy rice
(Oryza sativa L) seed. Kor. J. Weed Sci. 29:310-317.

Kim, S.Y., Moon, B.C., Park, S.T. Shin, S.0. and Yang, S.J. 2002. Control of water foxtail (Aleopecurus aequalis var.

Weed & Turfgrass Science Vol.6 No.3, 2017 187



Emergence Characteristics of Weedy Rice Collected in South Korea

amurensis Ohwi.) by paraquat and glyphosate in no-tillage dry seeded rice. Kor. J. Weed Sci. 22:344-349.
Korean Statistical Information Service. 2014. Agriculture, forestry and fisheries research. http://kosis.kr.
Smith, R.J. 1989. Ecomonics of weed control in U.S. rice. Proc. Asian-Pacific. Weed Sci. Soc. 12:39-51.
Suh, H.S., Park, S.Z. and Heu, M.H. 1992. Collection and evaluation of Korean red rices |. Regional distribution and
seed characteristics. Korea J. Crop S. 37:425-530.
Verhulst, P.F. 1838. Notice sur la loi que la polulation suit dans son accroissement. Curr. Math. Phys. 10:113.
YuanJ.S., Gealy, D.R., Stoming, T. and Stewart Jr. C.N. 2007. Comparative genomics and proteomics study of genes
involved in low temperature germinability. January 13-17, 2007, Plant & Animal Genomes XV Conference, Town

& County Convention Center Sandiego, CA.

188 Weed & Turfgrass Science Vol.6 No.3, 2017



