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Transplanting Date and Planting Density Affect the Growth Characteristics and Seed
Yield of Italian Ryegrass

Yun-Ho Lee"", Jeong-Won Kim?, Hyeok-Jin Bak®, Hyun—Ki Kim*, Hyeon-Soo Jang', Dea-Yuk Kim', and Jong-Tak Yoon®

ABSTRACT Italian ryegrass (Lolium multiflorum Lam.; IRG) sowing season is delayed due to the autumn rainy season.
Therefore, to address this problem, transplanting date and plant density were investigated. Transplant times investigated were
October 20th, October 30th, and November 10th and planting densities were 50, 70, and 80 hills per 3.3 m”. The plant height, leaf
area index, and plant coverage rate were high in the following order: October 20th, October 30th, and November 10th. There was
no significant difference among planting densities. In addition, the number of tillers and dry weight before and after wintering were
high on October 20th. In terms of yield components, the number of tillers, dry weight, and seed yield per unit area were higher with
the transplanting date of October 20th than with transplanting on November 10th. There was no difference in seed yield between
the planting densities of 80 and 70 hills per 3.3 m”. However, seed yield was low at 50 hills per 3.3 m* In conclusion, the
transplanting time for stable seed production is late October, and optimal plant density is 70 and 80 hills per 3.3 m>. A stable
interplanting number before wintering will contribute to the seed yield.
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Table 1. Chemical characteristics of soil in the experimental field.

pH C T-N oM Av. P,Os Ex.cation (Cmol'kg™)
(1:5) (%) (%) (kg (mg/kg™) K Ca Mg
6.6 0.84 0.08 14.5 64.5 0.2 5.3 1.9
OM, Organic matter; Ex.cation, exchange cation.
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Fig. 1. Daily meteorological data and soil moisture during the
transplanting.
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Fig. 2. Plant height of Italian ryegrass according to transplanting date and planting density. DAT, days after transplanting.
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Fig. 3. Leaf area index (LAI) of Italian ryegrass according to transplanting date and planting density. DAT, days after

transplanting.
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Fig. 4. Plant canopy light interception by Italian ryegrass according to transplanting date and planting density. DAT, days after
transplanting.
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Fig. 5. Number of tillers in Italian ryegrass according to transplanting date and planting density. BOW, Before overwintering;

AOW, After overwintering; HF, First heading.
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Fig. 6. Plant dry weight of Italian ryegrass according to transplanting date and planting density. BOW, Before overwintering;

AOW, After overwintering; HF, First heading.

Table 2. Seed yield and yield components of Italian ryegrass according to transplanting date and planting density.

Transplanting date Pl?}rllitlllr/lfsdir?)lty No cg"n gz)lnlcle 1000 se(egc; weight Total( gdrﬁl _;;/elght S(elfg/l}gz)ld
20.0ctcber 50 1329 2.41 1092 188
70 1417 2.40 1176 211
80 1436 2.40 1249 215
30.October 50 1152 2.40 918 164
70 1252 2.49 1044 189
80 1265 2.48 1066 194
10.Novembers 50 1093 2.46 871 147
70 1210 2.43 999 181
80 1246 2.41 1047 185
Transplanting date (TD)
20 October 1394a 2.40a 1172a 204a
30 October 1223b 2.45a 1009b 182ab
10 November 1183b 2.43a 972b 171b
Planting density (PD)
50 (hill/3.3 m?) 1192b 2.43a 960b 166b
70 (hill/3.3 m?) 1293a 2.44a 1073a 193a
80 (hill/3.3 m?) 1316a 2.42a 1121a 197a
ANOVA
TD 0.0047 0.3063 0.0017 0.0243
PD 0.0104 0.8304 0.0130 0.0235
TDxPD 0.9978 0.4751 0.990 0.9950

Mean values in the same column with different lowercase letters are significantly different (P < 0.05)

o} 24 o} 119 100 0|9} 10 g©2 109 2091 o]fo] 3= 9 O|YIO|E= 4°C Ao S WA A o] QoA 505
ohth. 44100 109 1090 o]FL 1131 go.& 109 309 b= 7050} 8057} A4 8w} e Ao seke
o]%F 933 gt 11 102 984 go u]3] %okt A

2ol GOl Al 7052} 80FTbols Fol7h LA QIREoLE S0 4B mAM@A st
oA W ARFS Btk 109309 olQT 11910 o]} A7} A4 Wieo] W2 IRG F:8F 74 R B

- 1t
A o|gollA= 5057F 70522t 800 Hlsf Wttt o]Hdt 3§ Ak Table 29 Zth UREH O R IRG AF H7|=
AT ojo} T 3027 Pt L= 109 20207 119 10 ASF 3 30402 o]2}T BFITHKim er al., 2010). 0] A]



olZz|otato|TatA 0] A 443

710l qlolA 104 20 ©]> 10 3047} 114 10
H3) S9] AT 0|44, ABF W FA fopo] BhoL
1000854 015 Rpoliz LA ebgreh. A4 elmol 4
L 7059} B0FLbl o]Ak4, ABE W BA S fold
Apoliz LA QRO S0F-oA s fol8t 2ol S HATHP <
0.05). AAF Wk fole Aol S Holx] gkalet. Choi
ef al. (2007)9] Ol5hel TkE 7Ho] H24E TeUAY
oAbt Wrba shgirk wtebd ©9) WA o]aps 2
7 Eckd 4o vt @ Qo2 Jln) ek o|oA)Y
AL T WAT oA, 10009% AR A%
% W 4 Wsks o3t XjolE Mol ghglrh. wheb]
2 AT AT IRG B4 S SsAE 19 o4 olabe
st YE Aol A SRS sok & BHEL 19 o|F o]
oS Fhe elmAY A SRS 915 805 Trh o
Haow A AL T Ao Ay ek

5 2
AT RG] 55 A7) 7hS Ant w4717}

H

AdE = BAEE oY Az Egstaat RGO oY
7]
o}

S Do) mE A 9 T s 540 2

1. o]&

O+
o s

30
=

171 109 202, 10 30 1222 1€ 10Q9]
o, 4 dEl 33 m? g 503, 70529} 8022

o
-

jinth
=)
)
2
4
SN
£
H
i
i
© rlo

ol Al7lell wEkA

d 20 o]0l 10¥30

14 10 ofgoll sl &3kt A4 DrFoll=
|

o oX ox xR

oft 1

E .
A% A%k A2F Aol 109 2020] 109 30

Y 4y ne e 1o K10 o

_l

%ol 109 209 ofefo] THE o]ofe
u

UGLA T 5077} Thas s
5. QP9 Ael FAF AL SiAE 119 oz} 7052} 80

[¢]
F2 oo sl WY YEA AR st A5 ol
AN S BEE 7)Y & 4 9tk

Ab A
BEEE 5EAFH ATAIPI 016079012022)0) 7]
dow 5w 23 guch

2122 51(REFERENCES)

Bae, H. S., H. S. Jang, S. H. Ahn, U. H. Kim, J. T. Yun,and D. Y.
Chung. 2021. Estimation of optimum N fertilizer and sowing
rate for Italian Ryegrass seed production in the saemangeum
reclaimed Land. Korean Journal of Soil Science and Fertilizer.
54(2) : 213-221.

Choi, G.J., Y. C. Lim, K. Y. Kim, J. K. Lee, H. C, Ji, K. B. Lim,
H. S. Park, D. K, Kim, J. S, Moon, and S. Seo. 2007. A Ultra
Cold-Tolerant and early-maturing Italian Ryegrass (Lolium
multiflorum Lam.) New Variety, ‘Kowinearly’. International
Symposium 45th The Kora Society of Grassland and forage
Science. pp.192-193.

Jeong, E. C.,H.J. Kim, Y. F. Li, M. J. Kim, H. J. Ji, and J. G. Kim.
2021. Seed productivity of spring sown Italian Ryegrass
(Lolium multiflorum Lam.) depending on seeding rate in
Gangwon province. Journal of The Korean Society of
Grassland Science. 41(1) : 23-28.

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, J. D., J. A. Shwin, H. J. Gyeong, and H. W. Chan. 2009.
Effect of tillage system and fertilizer type on the forage yield
and quality of Italian Ryegrass. Journal of The Korean Society
of Grassland Science. 29(4): 313-320.

Kim, J. D., M. C. Seo, S. H. Lee, K. J. Han, and G. J. Han. 2020.
Review of the current forage production, supply, and quality
measure standard in south Korea. Journal of The Korean
Society of Grassland Science. 40(3) : 149-155.

Kim, M. J., G.J. Choi, B. Y. Yook, Y. C. Lim, S. H. Yoon, J. G.
Kim, H. S. Park, and S. Seo. 2007. Effect of seeding method on
winter survival, dry matter yield and nutrient value of Italian
ryegrass in paddy field. Journal of The Korean Society of
Grassland Science. 27(4) : 269-274.

Kim, M. J., K. J. Choi, J. G. Kim, S. Seo, S. H. Yoon, Y. H. Lim,
S. K. Im, E. G. Kwon, S. S. Chang, H. C. Kim, and T. I. Kim.
2009. Effect of varieties and seeding date on over winter and
dry matter yield of Italian Ryegrass in paddy field. Journal of
The Korean Society of Grassland Science. 29(4) : 321-328.

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 deed productions. Journal of The Korean
Society of Grassland Science. 30(3) : 247-256.



444 SHEEX|(KOREAN J. CROP SCl.), 68(4), 2023

Kim, Y. J., S.J. Jeong, and L. C. Choi. 2016. Effect of different Republic of Korea) 2022. Agriculture food and rural affairs
fertilizer levels, split application rate, and seeding methods on statistics yearbook.
dry matter yield and forage quality of Italian ryegrass in early Terry, L., B. Peter, G. Neil, and L. Mary-Anne. 2010. Annual
spring on paddy field. Journal of The Korean Society of Italian and short rotation ryegrass varieties. Prime fact 1002.
Grassland Science. 36(4) : 303-308. Italian ryegrass varieties. www.Industry.NSW.GOV.AU.

MAFRA (Ministry of Agricultural Food and Rural Affairs





