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|dentification of Ideal Seed Harvest Time for Itallian Ryegrass (IRG) ‘Kowinearly’
Variety in Reclaimed Land
Chan Ho Kang"', In Sol Lee', and Suk Ju Kwon?

ABSTRACT This experiment was conducted to set ideal harvest time for itallian ryegrass (IRG) seed in reclaimed land. For IRG
‘Kowinearly’ variety sown in both autumn and spring, the peak growth in reclaimed land occurred in 20-30 days after heading.
Plant height of IRG seedings in the spring was 90.4% of the fall-sown’s plants. The yield of IRG seeds in reclaimed land was
generally lower than that of farm land due to poor growth conditions. After heading, the lodging and shattering increased gradually
with time. The highest yield of seed in the fall-sown trial treatment was 238 kg/10a. However, in the spring-sown treatment, the
highest yield reached 169 kg/10a, which was 71% that of the fall-sown treatment. To set optimum harvesting time for IRG seed,
morphological changes in the plant, moisture content of seed, and germination rate were analyzed according to time series after
heading. After heading, IRG stem color had turned pink in 18 days and seed color also changed after 20 days. Following 20-25
days after heading, the seed moisture content decreased to below 55% and germination rate increased to over 90%. Therefore
optimum harvesting time for IRG ‘Kowinearly’ variety in reclaimed land was 20-30 days after heading because germination rate
and yields were high and shattering percentage was low.

Keywords : Ttalian ryegrass (IRG), ‘Kowinearly’ variety, reclaimed land, seed harvest time
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1945), 22512 7|(Burnett & Bakke, 1930), 2=8+2]7] 9] 7]AF
(Ko et al., 1991), A< (Bartel, 1941; Hides, 1993;
Nutman, 1941), ZAA|H|ZF(Bae et al., 2019; Choi ef al.,
2002), YEE(Park & Lee, 1984) Sof wlaba] gepd 2=
UTHL HEo] glovt T SA4JH Kowinearly’ #53
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Hoz FUS guiste] Wolg e ZAstee 2348 £ WP HALE HULE wE o] Hs) WA 94
A1E NaClO 0.5%: 244\7F X2l 3 45°CoA 64%E A w9l 53] 109129 47| HA7|0] 12-22°C o
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Table 1. Physio-chemical properties of up-land soil of Saemangeum reclaimed land, the experimental site.

Particle Size Distribution (%) g pH EC OM Avail. Exch. Cation (cmolc kg™)
. -1 -1 P05
Sand Silt Clay character  (1:5) (S m™) (g kg) (mg kg™) K Ca Mg Na
71.8 27.9 03 Lsoaﬁy 7.7 0.27 16 47 0.78 1.32 2.18 0.86

Standard 6.0~7.0 2.0> 20~30  150~250 0.5~0.8 5.0~6.0 1.5~2.0
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Table 2. Weather conditions during the experimental period.
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Month Average temp. (°C) High temp. (°C) Low temp. (°C) Rainfall (mm)

2018 12.8 18.3 7.4 134.0

October Normal years (20) 13.6 18.9 9.2 138.1
0.8 A20.6 A8 AV/R |

2018 7.6 13.4 2.1 41.0

November Normal years (20) 8.7 14.0 4.3 52.0
Al A0.6 AN22 AT11.0

2018 1.0 5.5 -3.3 30.5

December Normal years (20) 1.9 6.1 -2.1 37.4
A0.9 A0.6 A2 A6.9

2019 -0.5 4.1 -5.0 4.0

January Normal years (20) 0.3 5.0 -4.2 6.7
0.8 209 A0.8 AV

2019 1.3 5.9 -3.1 29.0

February Normal years (20) 2.0 6.8 2.4 35.7
A0.7 A0.9 A0.7 A6.7

2019 5.9 11.6 0.4 20.5

March Normal years (20) 6.8 12.2 2.0 33.6
A0.9 A0.6 A1.6 A13.1

2019 10.8 16.1 5.5 91.0

April Normal years (20) 11.6 17.0 6.8 78.8
A0.8 A0.9 A13 12.2

2019 16.7 22.7 10.3 43.5

May Normal years (20) 17.5 23.6 12.1 443
A0.8 A0.9 A8 A0.8

2019 20.3 24.5 16.3 88.5

June Normal years (20) 20.8 25.4 17.1 74.8
A0.5 209 A0.7 13.7

Table 3. Italian ryegrass over-wintering rate and growth phase according to the seeding time.
o Seeding date - Emergence date Emergence rate Over-wintering — Growth phase
Division (Year/Month/  (Year/Month/ (%) rate (%) Stem Tillering Leaf length ~ NO. of leaf
Day) Day) (EA/Plant) (cm) (EA/Plant)

Fall sown 2018/10/16 2018/10/28 96.8 82.9 2.7 13.8 3.9
Spring sown 2019/2/14 2019/3/5 86.4 - 2.4 8.9 3.1
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Table 4. Italian ryegrass growth phase according to seeding time following heading.

Stem
Division Plan(tcélle):ight It\)lrz-nco}f I\(I](E)A/(;fl alrelzgf Lodg(iozg) rate No. of node Inltemg?e ) Color t
(EA/plant) (EA/plant) ?:ri) ¢ an(%/eo) rate
Before heading (5. 3) 83.6 39D 13.7 ¢ 24 ] 38 ¢ 19.6 d 9.11
20 days after heading 98.5 ¢ 42 a 13.6 cd 16.2 hi 38 ¢ 224 ¢ 804 g
Fall 30 days after heading 102.7 a 4.1 a 144 a 312 f 4.1 a 229 b 932 ¢
sown 40 days after heading 101.8 ab 39 b 139 b 49.2 ¢ 39 b 232 a 943 b
50 days after heading 1009 b 39 b 13.7 ¢ 584 b 39 b 228 b 93.8 b
60 days after heading 101.5 ab 3.8 be 14.0 b 62.0 a 39 b 222 ¢ 96.0 a
Before heading (5. 23) 714 h 32 e 128 g - 35d 12.8 7.8 i
20 days after heading 80.6 g 3.6 c 132 ¢ 124 i 34 ¢ 16.4 ef 68.0 h
Spring 30 days after heading 922 d 34 d 13.0 f 18.6 h 3.6 d 16.0 g 84.2 f
sown 40 days after heading 928 d 36 ¢ 129 f 228 ¢ 34 ¢ 16.8 ¢ 86.8 e
50 days after heading 919 ¢ 34 d 132 ¢ 35.6 ¢ 3.6 d 16.2 f 85.6 ¢
60 days after heading 924 d 34 d 132 ¢ 382 d 34 ¢ 16.2 f 90.8 d

*The same letters in each column indicate that the values are not significantly different at the 5% level by DMRT.

Table 5. Seed yield and quality factor of Italian ryegrass according to seeding time following heading.

Division Panicle NO. Panicle weight S.eed NO. per 1000 seed weight
(cm) (g/plant) panicle (EA/plant) (2)
20 days after Autumn seeding 259 ¢ 0.29 e 268.4 a 1.86 h
heading Spring seeding 234 d 021 g 187.6 d 0.96 i
30 days after Autumn seeding 279 b 0.39 a 2426 b 243 a
heading Spring seeding 25.6 ¢ 031 ¢ 196.8 ¢ 226 b
40 days after Autumn seeding 28.8 a 035 Db 1272 ¢ 228 b
heading Spring seeding 278 b 0.29 e 118.1 f 2.18 e
50 days after Autumn seeding 290 a 0.36 b 116.4 f 221 d
heading Spring seeding 282 b 0.30 d 110.8 g 209 g
60 days after Autumn seeding 28.8 a 0.32 ¢ 112.0 g 224 ¢
heading Spring seeding 282 b 0.28 f 105.0 h 212 f

*The same letters in each column indicate that the values are not significantly different at the 5% level by DMRT.
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[e]
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mmm Yield(kg/10a) ——Shattering percentage(%)

a
250 238 - 70

200
150

100

20 days after 30 days after 40 days after 50 days after 60 days after
heading heading heading heading heading

Fig. 1. Seed yield and shattering percentage through heading time in the fall-sown trial treatment.
*The same letters in each column indicate that the values are not significantly different at the 5% level by DMRT.

m Yield(kg/10a) Shattering percentage(%)

250 r 70
- 60
200
- 50
46.8 a
150
116 d 40
100 - 30
- 20
50
- 10
0 0
20 days after 30 days after 40 days after 50 days after B0 days after
heading heading heading heading heading

Fig. 2. Seed yield and shattering percentage through heading time in the spring-sown trial treatment.
*The same letters in each column indicate that the values are not significantly different at the 5% level by DMRT.
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Fig. 3. Italian ryegrass seed shape and colour change at heading time. a: Seed shape and color at 10, 20, 25, and 30 days
after heading, b: Panicle shape, 10 days after heading, c: Panicle shape, 30 days after heading.

Stem color change

4 —Fresh weight(mg) 36 @ 100
35 —NMoisture content(%) 90
80
3
70
25 60
2 50
15 40
30
1
20
05 10
0 0

1] Sdays 10days 15 days 20 days 25 days 30days 35 days 40 days 45 days 50 days
after after after after after after after after after after
heading heading heading heading heading heading heading heading heading heading

Fig. 4. Italian ryegrass stem color change, caryopsis fresh weight, and seed moisture change at heading time.

*The same letters in each column indicate that the values are not significantly different at the 5% level by DMRT.

1 a
100 gs by 922 gp° 922 94 922 94

80

60

40

20

0 5 days 10 days 15 days 20 days 25 days 30 days 35 days 40 days 45 days 50 days
after  after after after after after after after after  after
heading headingheading heading heading heading heading headingheading heading

Fig. 5. Seed germination rate at heading time.
*The same letters in each column indicate that the values are not significantly different at the 5% level by DMRT.
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