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Effect of Variety and Harvest Date on the Forage Production

and Quality in Winter Rye
B. S. Lee*, J. D. Kim*, C. H. Kwon* and K. W. Chung**
Cheonan Yonam College*, Dankook University**

ABSTRACT

This experiment was conducted at Cheonan Yonam Experimental Livestock Farm in 2001~ )02 to
determine the effect of harvest date(20 April, 26 April and 4 May) on forage yield and quality of rye
varieties of three different maturing groups(early maturing variety = “Koolgrazer”, midseason maturing variety
= “Homil22” and late maturing variety = “Danko”). The heading date of Koolgrazer, Homil22 and Danko were
17, 22 and 29 April, respectively. Dry matter percentage increased from 15.6 to 21.6% as the harvest date
was delayed from April 20 to May 4. Among the rye varieties tested, dry matter percentage of Koolgrazer,
Homil22 and Danko were 20.9, 18.8 and 16.3%, respectively. Dry matter yield increased from 11.2 to 13.9
ton/ha as the harvest date was delayed, but no significant difference among rye varieties. As the harvest date
was delayed, total digestible nutrients(TDN) yield also increased significantly from 7.4 to 8.4 ton/ha. However
no significant difference was found among rye varieties. Crude protein(CP) percentage decreased from 20.3 to
17.1% as the harvest date was delayed, and CP percentage of late maturing variety, Danko, was significantly
higher than that of the other varieties. In content of fiber component(NDF, ADF, ADL, hemicellulose and
cellulose) of rye, the late harvest date(4 May) showed the highest among harvest dates. From comparison
within rye varieties tested, Koolgrazer, a early maturing variety had higher than a midseason and late maturing
varieties, Homill22 and Danko. The cellulase digestible of organic matter of dry matter(CDOMD) decreased as
the harvest date was delayed. Among the rye varieties tested, the CDOMD of a early maturing variety,
Koolgrazer was the lowest. Our study differences of winter rye in forage yield and quality resulting from
variety maturity and harvest stage. A early maturing variety, Koolgrazer should be harvested between 24 and
28 April, Homill 22(midseason maturing variety) harvested between 29 April and 3 May, Danko(late maturing
variety) harvested between 4 and 8 May for maximum forage yield and optimum quality.

(Key words : DM vyield, TDN vyield, Fiber composition, Crude protein, Digestible organic matter)
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Table 1. Mean temperature and precipitation
at Cheonan, 2001 to 2002

Temperature Precipitation

Month (t (mm)

’01~ 12 Normal ’01~ )2 Normal
September  13.6 19.8 12.0 1379
October 7.8 13.1 63.5 58.5
November -1.6 6.1 6.3 52.9
December -2.0 -0.1 18.4 29.1
January 0.0 -3.0 45.3 24.0
February 0.2 -0.8 6.0 277
March 6.3 44 255 48.4
April 13.1 11.3 128.0 78.9
Mean 4.7 6.4 Sum 305.0 4574
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Table 2. Effect of harvest date and variety
on seedling vigor, cold hardness,
and heading date in winter rye

Variety S?,eigg?g igj?:g/ Heading
........ (L~ ) eorerene woeees Date ooveee
Koolgrazer 9 9 17 April
Homil22 8 9 22 April
Danko 8 9 29 April

Rating : 9 = Outstanding, 1 =Paor.

199611 Homil229] 4el&FE FHAl div|F
T 2wy YrHAdolw Kodiak 2
Koolgrazer 2.t} &7} WE Z&EFO0E H I
gk onp 9o, ol E AlFAeE tha A
Hhe Ayjoltt. A Aol 99id 109 23¢

- 229 —



Lee et al. ;

Esle] E59-8 Koolgrazer 49 19<, Homil22
49 229 92 Danko 4¥ 269 % EJ—O}@] = A
33} B3 A4S HATHEE, 2001).

Feekes’ scale> 49¥ 3YUHE 5HS ALSHS

om EFFH $XE Table 33 o] LieRgTh

Table 3. Feekes' scale of winter rye

3 10 17 24 1
April  April  April  April  May
Koolgrazer 7 9 102 105 10,53
Homil22 5 7 100 103 105
Danko 4 6 8 10 10.3
Feeks’ scale : 1=first leaf through coleoptile, 2=main
shoot and 1 tiller, 3=main shoot and 6 tillers,
4-5=stem erect(vegetative lag phase), 6=1st node
detectable, 7=2nd node detectable, 8=flag leaf just
visible, 9=flag leaf ligule/collar just visible(pre-boot
stage), 10=boot swellen(late-boot stage) 10.1=first
spikelet of inflorescence just visible, 10.2= - of inflo-
rescence emergence, 10.3= % of |nflorescence emer-
gence, 10.4= 'f of inflorescence emergence, 10.5=
emergence of inflorescence completed, 10.51=beginning
of anthesis, 10.54=caryopsis water ripe, 11.1=milk
stage, 11.2=dough stage, 11.3=caryopsis hard(50
percent of spikelets ripened), 11.4=caryopsis hard(90
percent of spikelets ripened).

Variety

Effect of Harvest Date and Variety on the Winter Rye
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Table 4. Effect of harvest date and variety on rates of dry matter(DM), dry matter yield, crude
protein(CP) and total digestible nutrients(TDN) yields in winter rye

Harvest date Variety DM DM vyield CP yield TDN vyield
......... 0 soversans sasiuiieiisintiiaieiionies kg/ha e ieiaiaetaeaiaieiearaas
Koolgrazer 17.3 12,141 2,328 8,074
20 April Homil22 155 10,916 2,287 7,245
Danko 14.0 10,441 2,155 6,962
Mean 15.6° 11,166° 2,257 7.427°
Koolgrazer 21.0 13,610 2,160 8,455
26 April Homil22 19.6 13,220 2,340 8,510
Danko 16.1 12,710 2,507 8,175
Mean 18.9° 13,180" 2,336 8,380"
Koolgrazer 24.5 13,645 2,311 8,132
4 May Homil22 21.4 14,046 2,441 8,445
Danko 18.8 14,045 2,371 8,711
Mean 21.6" 13,912" 2,374 8,430"
Koolgrazer 20.9° 13,132 2,266 8,220
Variety Homil22 18.8° 12,727 2,356 8,067
Danko 16.3° 12,399 2,344 7,950
AB.C

abc

Values within harvest date columns with different superscript letters are significantly different(p < 0.05).
Values within variety columns with different superscript letters are significantly different(p < 0.05).
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Fig. 1. Effect of harvest date and variety on

the crude protein in winter rye.

*KG=Koolgrazer, HM=Homil22, DK=Danko.
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Table 5. Effect of harvest date and variety on neutral detergent fiber (NDF), acid detergent
fiber (ADF), acid detergent lignin (ADL), hemicellulose, and cellulose in winter rye.

Harvest date Variety NDF ADF ADL_ Hemi-cellulose ~ Cellulose
............................................. O/ corevnernniiaiiiiiiiiiiiiinieaisaiisniiiiiies
Koolgrazer 51.1 28.4 3.7 22.8 24.6
20 April Homil22 47.0 285 30 185 255
Danko 46.4 28.1 2.7 18.3 25.4
Mean 48.2° 28.3° 3.1° 19.9° 25.2°
Koolgrazer 53.9 33.9 48 20.0 29.1
26 April Homil22 50.6 311 38 196 27.2
Danko 49.9 31.1 2.8 18.8 28.3
Mean 51.5° 32.0° 3.8° 19.5° 28.2°
Koolgrazer 59.8 37.1 55 22.6 31.6
4 May Homil22 55.8 36.3 5.0 19.4 31.4
Danko 56.8 34.0 41 22.9 29.8
Mean 57.5" 35.8" 49" 216" 309"
Koolgrazer 54.9° 33.1° 47° 21.8% 28.5
Variety Homil22 51.1° 32.0% 3.9° 19.2° 28.0
Danko 51.0° 31.1° 3.2° 20.0° 27.9
ABC

Values within harvest date columns with different superscript letters are significantly different (p<0.05).

3¢ Values within variety columns with different superscript letters are significantly different (p<0.05).
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Fig. 2. Effects of harvest date and variety on

the cellulase digestible of organic mat-

ter of dry matter(CDOMD) in winter

rye.
*KG=Koolgrazer, HM=Homil22, DK=Danko.
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