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Forage Productivity and Quality of Triticale and Rye
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ABSTRACT

Forage productivity and sequential changes in forage quality of four rye and two triticale varieties were
studied. All the observed characteristics were similar among rye or triticale varieties, but they were different
between rye and triticale varieties.

Early growth of rye was better compared to triticale varieties, but at heading stage yield in dry weight,
digestible dry matter and percent dry matter of triticale were higher compared to rye varieties, Heading stage
of rye was earlier than that of triticale by 11 — 14 days. Triticale had longer and broader leaf blades and a
higher leaf blade/total dry weight ratio compared to rye.

Protein content decreased as plant growth advanced and it was higher in rye before heading,but it was similar
after heading compared to triticale. Cellulose and lignin contents of rye increased through 20 days after heading,
However, in triticale cellulose increased until heading stage and it levelled off, but lignin content increased
rapidly after heading, Among the crude fibers, only acid detergent fibers(ADF) was negatively correlated with
in vitro dry matter digestibility(IVDMD) in both rye and triticale. IVDMD of rye decreased rapidly after head-
ing, but it was maintained as high as heading stage up to 15 days after heading in triticale.

Protein content and IVDMD in leaf blades were higher than those of culm + leaf sheath, hemicellulose was
similar, and cellulose, lignin, and ADF in leaf blades were lower compared to culm + leaf sheath.

In the early and middle part of April rye was superior to triticale as a soiling crop because of a better plant
growth of rye under the low temperature conditions, but in the later part of April and early part of May triticale
was superior to fye because of a rapid decreased in IVDMD of rye after heading and a late maturing characteris-
tics of triticale. Planting both rye and triticale could prolong the utilization period of the soiling crops and

increase in yield with better quality compared to a single crop of rye or triticale.
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Table 1. Seed weight, germination rate, and
seeding rate of rye and triticale va-

rieties.

Seed  Germi- Seed

Species  Variety (g/e}lggx (;0 n;a atégn ragte
seeds) (%) 10a)

Maton 21.7 688 19.0

R Heivasse 333 478 419

ve Dakold 20.7 781 159

Paldang 189 925 123

Tritical Suwon 8  32.2 50.6 383

THeaE  Suwon 9 353 336 631
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Fig. 1. Changes in plant height of rye and triticale varieties.
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Fig. 2. Changes in forage dry weight of rye and triticale varieties.
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Fig. 3. Changes in percent dry matter of rye and triticale varieties.
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Fig. 4. Changes in crude protein content of
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Fig. 5. Changes in acid detergent fiber (ADF), cellulose, hemicellulose, and lignin contents of rye

and triticale varieties.
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Table 2. Length and width of leaf blades and leaf blade, total dry weight ratio of rye and triti-
cale varieties at heading stage.

Leaf blade length (cm) Leaf blade width(em) L2 blade/

Species Variety 17, 3 1 1 2 3 4 iz?i;g%ltd:gtio
(%)
Maton 11.2b2/ 156¢ 194b 21.2a 049c 092d 114c 121a 230b
R Heivasse 15.0a 196b 221b 21.0a 073b 106c 115¢ 1.08b 23.4b
ve Dakold 11.1b  187bc 19.1b 153b 067b 103c 112c 092¢ 24.7hb
Paldanghomil 10.2b 177bc 18.3b 149b 066b 1.02¢ 1.27¢ 0.94c 238b
Triticalé Suwon 8 135a 26.2a 274a 238a 1.19a 132b 129b 123a 30.1a

Suwon 9 14.0a 26.3a 27.6a 234a 1.24a 138a 137a 126a 27.8a

1/Leaf position from the flag leaf.
2/ Means within a column followed by the same letter are not significantly different by Duncan's
New Multiple Range Test at the 5% level.
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Table 3. Crude protein, hemicellulose, cellulose, lignin, acid detergent fiber (ADF), and in vitro
dry matter digestibility(IVDMD) of different parts of rye and triticale varieties at hea-

ding stage.
Crude protein (%) Hemicellulose (%) Cellulose (%)
Species  Variety 1 LS+,  Whole LS+ Whole LS+  Whol
0 ole
LB CulmZ/ plant—3/ LB Culm plant LB Culm plant
Maton 22.9&'4/ 95¢ i26b 21.8b 25.2bc 24.2b 21.6NS 31.6 NS 29.1NS
R Heivasse 222a 92c¢ 122b 265a 268ab 27.0a 232 31.7 29.7
ve Dakold 224a 105ab 135ab 248ab 27.5a 268a 216 312 288
Paldanghomil 23.5a 11.4a 144a 27.0a 268ab 269a 213 31.2 28.8
Tritical Suwon 8 194b 74d 109¢ 249ab 254bc 248b 23.7 29.3 26.7
THea Suwon. 9  179b  68d  95¢ 228b 247c 241b 245 314 295
. ) Lignin (%) ADF (%) IVDMD (%)
Species  Variety L LS+ Whole . LS+ Whole ;. LS+ Whale
Culm plant Culm plant Culm  plant
Maton 47a 6.8bc 6.3bc 26.7bc 38.1ab 359bc 735 67.4 68.7
R Heivasse 2.7b 3.6d 344 262¢ 37.4b  349bc 747 67.9 69.5
e Dakold 42a 58¢ 55¢ 26.1¢ 376b 347c 71.1 66.3 68.9
Paldanghomil 4.7a 74b 6.8ab 26.0c 38.2ab 36.0ab 729 68.3 69.3
Triticale Suwon 8 47a 6.1c 56c 29.0ab 37.1b 349bc 711 65.7 67.3
Suwon 9 43a 86a 7.6a 30.0a 404a 37.5a 70.1 61.6 64.1

1,/1LB ; Leaf blade.
2/ LS +Culm : Leaf sheath and culm.
3/ Whole plant : Whole plant above ground.

4./ Means within a column followed by the same letter are not significantly different by Duncan’s

New Multiple Range Test at the 5% level.
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Table 4. Heading date, plant height, forage yield, percent dry matter, in vitro dry matter diges-
tibility (IVDMD), and digestible dry matter at heading stages of rye and triticale varie-

ties.
. Plant Yield (kg./10a) Digestible
Species  Variety S{eadmg height : % dry  IVDMD drg matter
ate (em) Fresh Wt. Dry Wt. matter (%) (o 10,)
Maton April 25 114a Y 5,008¢c 735bc  14.8)1 68.7 505be
R Heivasse April 25 115a 5465a 7740 14.2b 69.5 5381
¥ Dakold April 23 109b 5400b 756b  140b 689 521b
Paldanghomil April 22 108b 4620e 665¢ 14.4b 69.3 461¢
Triticale Suwon 8 May 6 91d 4,968 cd 890a 17.9a 67.3 600a
Suwon 9 May 6 95¢ 4,925d 920a 187a 64.1 590a

1./ Means within a column followed by the same letter art not significantly different by Duncan’s

New Multiple Range Test at the 5% level.
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Fig. 8. Utilization period of a rye and a triticale varieties (x was counted from January 1).
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