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ABSTRACT

This study was carried out to determine the optimum harvest stage of Italian ryegrass (Lolium multiflorum Lam., IRG) for
maximum forage production during the spring season in Suwon, 2010. The variety of IRG was the early maturity type,
‘Kowinearly’, and six harvest stages (treatments) were first heading (T1), heading (T2), late heading to early bloom (T3), bloom to
late bloom (T4), ripeness (T5), and late ripeness stage (T6). The dates of the first heading and heading of ‘Kowinearly’ were seen
on 4 to 5 May, and 14 May, respectively. Plant length and dry matter (DM) percentage at first harvest were from 69 cm and

14.8% at TI

stage to 103cm and 35.0% at T6 stage, respectively. The content of crude protein (CP) and in vitro DM

digestibility (IVDMD) of T1, T2, T3, T4, TS5 and T6 at first harvest were 15.6%, 10.6%, 10.1%, 8.1%, 7.3% and 5.4%, and
81.8%, 72.1%, 64.8%, 63.8%, 61.4% and 59.0%, respectively. The content of neural detergent fiber (NDF) and acid detergent
fiber (ADF) were increased continuously with delayed harvest. A significantly higher yield of DM, CP and in vitro digestible DM
(IVDDM) were observed for T3, and T4 (p<0.05). DM yield of 3,526 kg, 6,278 kg, 7,842 kg, 8,984 kg, 8,346 kg and 8,008 kg/ha,
CP yield of 549 kg, 665 kg, 795 kg, 725 kg, 608 kg and 430 kg/ha, and IVDDM of 2,883 kg. 4,526 kg, 5,083 kg, 5,728 kg, 5,124
kg and 4,722 kg/ha at first harvest were recorded in T1, T2, T3, T4, T5 and T6, respectively. Regrowth yield of DM, CP and
IVDDM were shown to be higher at T1 and T2 (p<0.05). However, no significant differences were observed between the two
stages. Daily DM and DDM production of regrowth IRG were higher at T2, followed by T1. The total yield (at first and at
regrowth) of DM, CP and IVDDM were significant higher for T2, followed by T3, T4 and T1 in order. At T2 stage, the yield
was 11,089 kg, 1,254 kg, and 7,669 kg/ha in DM, CP, and IVDDM. In conclusion, the late heading to bloom stage was

determined to be the optimum harvest stage for a single harvest,

‘Kowinearly’ where two harvests were sought in a single year.

while the heading stage was a suitable stage of first harvest of
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Table 1. Meteorological data during growing season in Suwon

ltem Mean temp.(C) Min. temp.(C) Precipitation(mm) Sunshine(hr)
2010 30years 2010 30years 2010 30years 2010 30years
January —4.4 -32 —9.6 -79 26.9 235 170.2 166.1
February 1.4 —1.0 —2.7 —5.8 56.7 24.0 151.2 170.8
March 4.6 45 0.5 —0.7 78.7 47.0 140.7 204.5
April 9.6 11.2 4.6 53 58.6 76.0 182.1 218.6
May 17.1 16.7 11.9 11.2 100.7 94.8 197.2 233.1

* Suwon Meteorological Station (2010), 30 years (1971 ~2000).
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Table 2. Agronomic characteristics of Italian ryegrass ‘Kowinearly’ at first growth

Winter-hardiness

Lodging Disease

Treatment  Growth stage (1~9)* First heading  Heading (1~9y* (1~9)* Remark
T1 First heading 1~2 4~5 May 14 May 1 1 -
T2 Heading 1~2 n " 1 1 -
T3 Late heading~early bloom 1~2 ” " 3 1 -
T4 Bloom~late bloom 1~2 ” " 5 1~2 -
T5 Ripeness 1~2 ” " 7 Early shattering
T6 Late ripeness 1~2 ” " 9 Shattering

* 1 (strong) ~ 9 (weak).
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Table 3. Effect of harvest stage on the forage quality of crude protein (CP), neutral detergent fiber (NDF), acid
)

detergent fiber (ADF), relative feed value (RFV), and in vitro dry matter digestibility (IVDMD

ryegrass ‘Kowinearly’ at first growth

of Italian

Forage quality at first growth (% of DM)

Harvest stage at 1st

CP NDF ADF Hemi-cellulose RFV IVDMD
First heading 15.6 493 27.5 21.8 128 81.8
Heading 10.6 56.7 33.1 23.6 104 72.1
Late heading~early bloom 10.1 60.8 36.9 23.9 92 64.8
Bloom~late bloom 8.1 60.4 36.8 23.6 93 63.8
Ripeness 73 56.9 35.2 21.7 101 61.4
Late ripeness 5.4 56.4 34.6 21.8 102 59.0

* The samples within three replications were mixed.
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Table 4. Effect of harvest stage on the plant length, dry matter (DM) percent, yields of DM, crude protein (CP)
and digestible DM (DDM), and daily production of Italian ryegrass ‘Kowinearly’ at first growth

Harvest stage at Ist IZ;agI:L M Forage yield at first (kg/ha) GéOWth Dally(kI:gr/(I)lil)lctlon

(cm) (%) DM CP DDM ays DM DDM
First heading 69 14.8 3,526° 549% 2,883" 64 55.1° 45.0°
Heading 86 19.5 6,278 665" 4,526 71 88.4% 63.7°
Late heading~early bloom 99 19.5 7,842 795 5,083" 78 1005  65.2°
Bloom~late bloom 104 25.5 8,984" 725%® 5,728" 85 105.7° 67.4"
Ripeness 103 29.2 8,346" 608" 5,124° 92 90.7* 55.7%
Late ripeness — 35.0 8,008% 430° 4,722 98 81.7° 48.2°

ab,c,d

Means in the same column with different letter were significantly different (p<0.05).
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Table 5. Effect of harvest stage on the forage quality of crude protein (CP), neutral detergent fiber (NDF), acid
detergent fiber (ADF), relative feed value (RFV), and in vitro dry matter digestibility (IVDMD) of Italian
ryegrass ‘Kowinearly’ at regrowth

Forage quality at regrowth (% of DM)

Harvest stage at 1st

CP NDF ADF Hemi-cellulose RFV IVDMD
First heading 11.0 62.4 39.3 23.1 87 59.1
Heading 12.2 59.9 36.5 234 94 65.3
Late heading~early bloom 17.1 54.5 30.9 23.6 111 72.9
Bloom~late bloom 13.9 53.9 30.2 23.7 113 70.3
Ripeness + + + + + +

* Harvested at 11 June, The samples within three replications were mixed.

Table 6. Effect of harvest stage on the plant length, dry matter (DM) percent, yields of DM, crude protein (CP)
and digestible DM (DDM), and daily production of Italian ryegrass ‘Kowinearly’ at regrowth

Forage yield at regrowth Daily production
Harvest stage at st Gro:;ztl;nztage lgrllaglgl oM : y(kg/ha) ¢ Gég;zth y(kpg/ha)
(m) (%) DM CP DDM DM DDM
First heading Late flowering 91 255  5425° 596" 3,204° 34 159.6" 94.2"
Heading Flowering 71 26.5 4811° 589"  3,143° 27 178.2° 116.4*
Late heading~early bloom Heading 42 202 2512° 430" 1832 20 125.6° 91.6"
Bloom~late bloom Vegetative~heading 26 23.8 949°  131° 667° 13 73.0° 51.3°
Ripeness Vegetative + + + + + 6 + +

ab,c

Means in the same column with different letter were significantly different (p<0.05).
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A 52 Table 7014 HEnkeh 2t F AEF, o2 fofHoz Egton, thio]l E557]~Isx7|=
Z 2w i F 7rAst AESFES 12 TS &5 47 1057 kg, 12.5 kg, 70.6 kg ©]}ATHp<0.05). wEbA E
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Table 7. Effect of harvest stage on the total forage yields of dry matter (DM), crude protein (CP) and digestible
DM (DDM), and daily production of lItalian ryegrass ‘Kowinearly'

Total forage yield (kg/ha)

Harvest stage at 1st G;Z\;sth DM CP DDM

Total Daily Total Daily Total Daily
First heading 98 8,951°°¢  913%"¢ 1,145° 11.7° 6,087°° 62.1°°
Heading 98 11,089" 113.2° 1,254° 12.8° 7,669" 78.3"
Late heading~early bloom 98 10,354*° 105.7*° 1,225° 12.5° 6,915"° 70.6"°
Bloom-~late bloom 98 9,933°°¢  101.4°°° 856" 8.7° 6,395°°¢  65.3*¢
Ripeness 98 8,346°¢ 85.2°° 608° 6.2° 5,124%¢ 52.3%¢
Late ripeness 98 8,008° 81.7° 430° 4.4° 4,722¢ 48.2°

*b<d Means in the same column with different letter were significantly different (p<0.05).
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