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Comparison of the Seed Productivity of Italian Ryegrass in Different Regions

Ji-Eun Byeon', Hong-Ju Lee', Sun-Goo Hwang®",

and Jong-Won Ryoo®'

ABSTRACT To study whether the area under the cultivation of Italian ryegrass (IRG) has increased with rise in global
temperatures, we investigated the effects of climatic variables on seed productivity in different parts of Gangwon-do, South Korea.
Specifically, IRG was cultivated in the western (Gangneung), central (Wonju), and northern (Chuncheon) parts of Gangwon-do.
The heading date of IRG in Gangneung was earlier than that in the other regions. Moreover, the values of agronomic traits,
including spikelets per spike, grains per spike, and thousand-grain weight, were lower in Chuncheon. However, there were no
differences spikelets per spike and grains per spike between Wonju and Gangneung. Additionally, the thousand-grain weight and
seed production were higher in Gangneung. Statistical correlation analysis between climatic variables and agronomic traits
revealed that the mean daily minimum temperature was positively correlated with seed formation-related traits in April and seed
maturity-related traits in May. In the light of rising minimum temperatures in Gangwon-do, Gangneung, Chuncheon and Wonju
are suitable areas for IRG cultivation with optimal seed productivity.
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Table 1. Sowing and heading dates of Italian ryegrass during different experimental periods.

2019 2020

Region Sowing date Heading date Days to Sowing date Heading date Days to
(Month, Day) (Month, Day) heading (Month, Day) (Month, Day) heading

Chuncheon 27 Sep. 11 May 226 20 Sep. 11 May 234

Wonju 21 Sep. 9 May 230 20 Sep. 13 May 236

Gangneung 28 Sep. 7 May 221 01 Oct. 9 May 221

Table 2. Lodging rate of Italian ryegrass in different regions following the heading date.

Region Heading date 7 DAH? 14 DAH 21 DAH 28 DAH
Chuncheon 0.0 0.0b" 0.0c 20.3£1.27b 40.3+2.23b
Wonju 0.0 10.2+£0.95a 20.2+2.06a 39.8+2.25a 50.4+1.76a
Gangneung 0.0 0.0b 5.0+0.40b 10.1£0.31c 20.3£2.00c

Results are the mean £ SD of 3 independent experiments.

Y Means separation within columns by Duncan’s new multiple range test at 5% level of significance.

Y DAH means the days after heading.
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Table 5. Correlation of seed yield components with climatic conditions in April and May.

April May
Average of  Average of  Average of Average of Average of  Average of
daily minimum daily daily maximum Precipitation daily minimum daily daily maximum Precipitation
temperature  temperature  temperature (mm) temperature  temperature  temperature (mm)
(O (°O (°O (°O (°O (©)
Length of
. 0.98*** 0.96%** -0.45 0.85%* 0.69 0.69 0.23 -0.58
spike
No. of spikelet ) gy 0.70 -0.44 0.5 0.35 0.22 -0.05 -0.37
per spike
No. of grain — 7y 0.75* 2031 0.50 0.46 0.48 0.16 -0.57
per spike
Percent 0.29 0.20 -0.61 0.03 0.77* 0.22 -0.36 0.18
ripening
Thousand 0.55 0.29 -0.97%%* 0.37 0.83* 0.03 -0.62 0.42
grain weight
Seed 0.37 0.07 -0.98%** 0.14 0.72* -0.18 -0.79* 0.59
production

The meteorological data was downloaded from Korea Meteorological Administration (https://web.kma.go.kr/eng/index.jsp).
A normal t-test with n-2 degrees of freedom P-values indicate statistical significance (* <0.05, ** < 0.01, *** < 0.001)

Atz olsto] Z71aE Aoln, Lejietol

29| HA7le
2 AN Ao s o] Bl Aow

7l s

ol

= A7e FEE A
ol A 9] o
F 2 71T BAE BAske] Al Thse HESH
918 2018 R E 2020E7HA] el AF-LS Ax

o
58
)

1. o]gef}t gfo|1etA Figole] EFF9
(2018~2019), 2A2H2019~2020) R
21YR 2AEE F 2269['19], 515
3 QAZ(E T 2302[19], TE
BEE O AT SRR
o W% &247)7} %9k

. 5280 1d2H2018~2019)0= 7+ 93.1%2 714
E O 28 2H2019~2020)0= =3, 9F, A BF
80% o49] 5483 Hol RO Holrk Yo, HUF
© 1d2H2018-2019), 2 XH2019~2020) H5= 7-2(2.82
g[*19], 3.12 g[*20])0] ZF(2.06 g[*19], 2.58 g[*20]), ¥
T2.21 g[*19], 2.52 g[20]):ct FART

3. ogreleh o] deks meloje] FEO FAAAEL

o O

ol

27(55.8 kg/10a[*19], 157.1 kg/10a[20])T} LF(68.9
kg/10a[*19], 178.2 kg/10a[20])= &-2J3t 2to]7} ¢l
om, 7F2(171.7 kg/10a[19], 250.6 kg/10a[*20])
A} Yrh FAAYAFo] ottt

A A4 o]abdol, o)Ak AaE, o] Akt
= 499 A7 L, 558, AHT, A A
A 7|3 FO] ABRAAE Hof 493 599 A7)
2 Aol oJato] ogrE|qt glo] ks FAF Aol

7 Ao & Helth

&S W olgEqt 2ol ks Au7t ks
Y5o] B Al HHAR H7]= oy
SR 7]20] At gl7] wio Azt
23T AFE o2}l Zho] ek FA}

Ab Ab

2

T SEAFY ATIAA A IRG FAHA

72H(PJ013830082020) A9} 2021 %= AbA| Tl
aru1e] 2 edef ojsf] o] FojF o, ofo At

i

7]

o Rl o orje
=

[ 1o o2

4

o



434 SHEHX|(KOREAN J. CROP SCL.), 66(4), 2021

21232 51(REFERENCES)

Kang, C. H,, I. S. Lee, and S. J. Kwon. 2020. Identification of
ideal seed harvest time for Italian ryegrass (IRG) ‘Kowinearly’
variety in reclaimed land. Korean Journal of Crop Science
65(2) : 142-150.

Kim, H. A., S. W. Hyun, and K. S. Kim. 2014. A study on the
prediction of suitability change of forage crop Italian ryegrass
(Lolium multiflorum L.) using spatial distribution model.
Korean Journal of Agricultural and Forest Meteorology 16(2)
: 103-113.

Kim, K. D., K. I. Sung, Y. S. Jung, H. I. Lee, E. J. Kim, J. G.
Nejad, M. H. Jo, and Y. C. Lim. 2012. Suitability classes for
Italian ryegrass (Lolium multiflorum Lam.) using soil and
climate digital database in Gangwon province. Journal of the
Korean Society of Grassland and Forage Science 32(4) :
437-446.

Kim, K. S., S. K. Lee, Y. S. Choi, D. H. Park, H. J. Ji, J. S. Jung,
K. C. Choi, and W. H. Kim. 2015a. Effect of seeding date and
varieties of Italian ryegrass on forage yield and quality of
early spring-seeded at paddy field in southern region. Journal
of the Korean Society of Grassland and Forage Science 35(1)
: 50-56.

Kim, K. Y., G. J. Choi, H. C. Ji, S. H. Lee, T. Y. Hwang, K. W.
Lee, G. S. Park, S. M. Park, and H. J. Kim. 2013. Seeding rate
and nitrogen rate for seed production on broadcasting of
italian ryegrass seeds before rice harvest. Proceedings of the
Korean Society of Grassland Science Conference 51 : 148-149.

Kim, K. Y., G.J. Choi, S. H. Lee, T. Y. Hwang, G. W. Lee, H. C.
Ji, and S. M. Park. 2016a. Effect of harvest time of rice after
seeding of Italian ryegrass on growth characteristics and dry
matter yield of IRG in paddy field. Journal of the Korean
Society of Grassland and Forage Science 36(4) : 287-292.

Kim, K. Y., G.J. Choi, S. H. Lee, T. Y. Hwang, G. W. Lee, H. C.
Ji, and S. M. Park. 2016b. Growth characteristics and dry
matter yields of domestic and foreign italian ryegrass (Lolium

multiflorum Lam.) cultivars in cheonan region. Journal of the
Korean Society of Grassland and Forage Science 36(4) :
280-286.

Kim,K. Y., S.H. Lee, H. C. Ji, T. Y. Hwang, K. W. Lee, and S. M.
Park. 2015b. Growth characteristics and yield comparisons of
domestic and foreign Italian ryegrass (Lolium multiflorum
Lam) Varieties in Yecheon aera of Korea. Journal of Korean
Society of Grassland and Forage Science 35(1) : 43-49.

Kim, M. ], S. Seo, J. G. Kim, K. J. Choi, K. Y. Kim, S. H. Lee, S.
S. Chang, T. I. Kim, E. G. Kwon, B. S. Jeon, and K. C. Choi.
2010. Effect of seeding rates of cold tolerant Italian ryegrass
varieties on those seed production. Journal of the Korean
Society of Grassland and Forage Science 30(3) : 247-256.

Ko, K. H., J. K. Kim, and J. D. Kim. 2015. Evaluation of
agronomic characteristics and forage production of domestic
and foreign Italian ryegrass cultivar in Korea. Journal of the
Korean Society of Grassland and Forage Science 35(4) :
297-302.

Nam, C. H., K. S. Kim, M. H. Park, A. A. Yun, J. H. Park, O. K.
Han, W. H. Kim, and S. S. Sun. 2019. Growth characteristics
and productivity of spring sowing time and mixed sowing of
winter annual forage crops. Journal of the Korean Society of
Grassland and Forage Science 39(4) : 207-215.

National Institute of Animal Science (NIAS). 2012. Development
of techniques for long-term conservation and quality improvement
of forages. Report, RDA; 13.

National Institute of Animal Science (NIAS). 2016. Development
of commercial technology for spread of new forage variety
bred in Korea. Report, RDA; 1-14.

Seo, S., W. H. Kim, M. J. Kim, S. H. Lee, M. W. Jung, K. Y. Kim,
H. C.Ji, H. S. Park, J. G. Kim, and G. J. Choi. 2013. Optimum
harvest stage of Italian ryegrass ‘Kowinearly’ according to
one and two harvests during spring season. Journal of the
Korean Society of Grassland and Forage Science 33(1) :
15-20.



