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Study on the Utilization of Festulolium braunii for the
Development of New Forage Resources
In Duk Lee and H. Jacob*

Summary

This study was conducted to evaluate the potential of Fesmulolium braunii(Festuca pratensis Huds. X Lolium
multiflorum Lam.) as forge sources. The experiment was arranged in a split plot design with four replications from
Feb. 1995. to Jan. 1996 at Hohenheim university. Main plots consisted of three forage species, Festulolium
braunii(Paulita), Lolium multiflorum(Lemtla), and Secale cereale(Halo) and subplots consisted of three maturity,
boot, heading, and anthesis. The growth characteristics, DM yields, nutritive value, N and energy balance were
observed.

The heading date of Festulolium braunii was about two days earlier than that of Lolium multiflorum,
farthermore Festulolium braunii retained higher leaf weight ratio(LWR) than other species. Festulolium braunii
failed to show any significant differences in grass length, number of tillers, LAl, CGR, and DM accumulation
when harvested at the same stage of maturity as compare with Lolium muliiflorum or Secale cereale, but the
content of CP, OMD, and mineral elements and NEL value of Festulolium braunii compare to others were
slightly increased(P<0.05), while the content of NDF, ADF, and lignin decreased(P<0.05). The yield of CP was
greater for Festulolium braunii than for Lolium multiflorum and yields of DOM and NEL per unit areatha) for
Festulolium braunii were greater than for other species(P<0.05). The equivalent or higher DM production and
nutritive value are obtained when Festulolium braunii are cut during the period from boot to anthesis stages,
therefor DM intake, preference, and N and energy balance were also higher for Festulolium braunii compare to
for other species. It could be suggested that Lolium multiflorum would be a more suitable substitute to Festulolium
braunii without decreasing forage production and quality, but the substitutive effect of Secale cereale would be
difficult because of the major differences in growth type and period compare to Festulolium braunii. From above
the results of this experiment it appears that Festulolium braunii have a potential to provide forage sources, but

further research is needed to ascertain their potential under the climate of Korea.

‘B ATE BuR HeAFAE A9 FEATAY =L
% ¢ 22 (College of Agriculture, Chungnam National University, Tagjon 305-764, Korea).
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Table 1. Monthly meteorologrical data during the eperimental period in Hohenheim, 1995
’ Average
Jan. Feb. Mar. Apr. May June July Aug. Sept Oct. Nov. Dec. (Total)
Mean temp.(C) 04 54 3.7 9.7 137 148 21.1 182 120 123 30 —-04 9.5
Precipitation(mm) 76.1 246 774 263 1219 1485 100.1 20604 1046 1098 927 354 792.7
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Table 2. Grass length, tiller number, leaf weight ratio(LWR), leaf area index(LAI) and crop
growth rate(CGR) of Festuloium brauniif), Lolium multifiorum(l), and Secale cereale(S} during

the 105 days after seeding

Observation date

Species

May 31 Jun. 10 Jun. 20 Jun. 30 Jul. 10 Jul. 20 Jul. 30
Grass length (cm) F 21.0 28.8 355 430 48.8 50.3 54.3
L 220 30.5 36.8 448 52.0 53.0 55.3
S 105.0 120.0 1514 = - - -
No. of tiller F 13 25 32 37 46 47 52
18 28 37 43 50 49 53
S 38 40 39 - - - -
LWR (g/g) 90 81 80 78 72 70 67
89 83 79 70 70 62 50
S 38 35 25 - - - -
LAI (mYm?) F 328 5.74 7.22 7.88 10.08 11.95 12.93
3.88 5.79 7.27 8.05 10.90 12.46 1143
S 11.28 10.52 9.13 - - - -
CGR (g/m*/day) F 234 40.0 55.9 650 749 89.5 823
28.4 43.6 56.8 68.5 83.8 106.1 972
S 110.6 1315 140.9 - - - -
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Table 3. Concentration(dry wt) of chemical constituents and energy value of Festuloium brauni,
Lolium muttiflorum and Secale cereale under the different growth stages

Species(S) Sg;‘%“‘s) CP NDF ADF Lignn P Ca Mg K Na OMD  NEL
............................................. % e ecressasnatatesaaarasarr et s tbeteaaaenrnnan MJ/Dng
Festulolum ~ Boot 1228 552 263 37 037 048 015 359 026 7381 631
brauni Heading 1259 666 326 44 038 051 015 354 025 7316 620
Bloom 1272 681 362 58 038 049 0.6 360 024 7266 614
Sub mean 1253 633 317 46 038 049 015 358 025 7321 622
Lolium Boot 1187 S61 262 36 035 045 014 292 038 7020 588
multifloram  Heading 1188 654 334 45 036 047 013 287 036 6976 580
Bloom 1239 69.1 366 59 036 046 0.4 285 039 6920 570
Sub mean 1205 635 321 47 036 046 014 28 038 6972 579
Secale Boot 1499 610 292 35 043 031 0I5 336 021 728 634
cereale Heading 1219 667 360 48 040 026 018 342 0I8 6402 567
Bloom 920 742 436 71 037 025 013 317 017 5345 498
Sub mean 1243 673 363 51 040 027 015 332 019 6343 566
LSDOO5) (S 027 12 17 03 001 00l 001 00l 001 009 004
GS) 015 10 08 03 001 00l 00l 001 00! 045 004
(SxGS) 025 17 14 05 002 00I 00l 002 002 078 006

H] 1L
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Table 4. DM, CP, DOM and NEL yields of Festuloium braunii, Lolium muttifiorum and Secale cereale under

the different growth stages

, Growth DM cp bom NEL
Species(S) stage(GS) B 1 LT TR Mlfha
Festulolium Boot 12,138 1,491 8,958 76,588
braunii Heading 12,589 1,585 9,211 78.046

Bloom 12,018 1,529 8.733 73482
Sub mean 12,248 1,535 8.967 76.039
Lolium Boot 13,271 1,596 9,317 78017
multiflorum Heading 12,398 1,473 8,663 71,904
Bloom 11,780 1,460 8,151 67,148
Sub mean 12,483 1,510 8,710 72,356
Secale Boot 12,130 1,819 8,831 76,905
cereale Heading 12,990 1,583 8,316 73,653
Bloom 14,770 1,359 7,907 73,555
Sub mean 13,297 1,587 8,351 74,704
LSD(0.05) S) 391 39 283 2,276
(GS) 447 63 306 2447
(§xXGS) 774 109 530 4,237
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Table 5. Chemical composition( DM, basis) of feed components of diets fed to goats

NDF(%})

Gross energy

ADF(%) Lignin(%)

Species CP(%) (Mcal/kg)
Festulolium braunii 19.4* 475" 21,18 4.1° 3.740°
Lolium multiflorum 19.2¢ 48.5" 217 4. 3.793*
Secale cereale 21.3* 5247 22.1¢ 4.7* 3.732¢

20 Means in the same column with different letters were significantly different(P<0.05).
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Table 6. Dry matter intake and digestibility coefficients(24) of the chemical constituents in the

experimental diets cosumed by goats

Intake” Digestibility
Species s Cellul
DM, g/BW ~kg/da €llular
¢ ¢ glday) DM constituents NDF ADF
Festulolium braunii 68.0° 80.3" 81.7° 78.8° 69.0°
Lolium multiflorum 67.4° 80.1° 80.8¢ 78.2¢ 67.9°
Secale cereale 67.0* 77.2° 78.0° 76.5° 67.0°
8¢ Means in the same column with different letters were significantly different(P<<0.05).
" Mean weight of goats during digestion wrials was 13.8kg/head.
DM:; Dry matter, BW; Body weight.
Table 7. Average daily nitrogen balance of experimental diets consumed by goats
Species Consumed  Fecal  Urinary Apparently digested Retained Retained %
pe ® (g) @ g % g % of absorbed
Festulolium braunii 15.3* 34° 6.0° 1.8 77.3% 5.8¢ 37.8° 49.2¢
Lolium multiflorum 149° 3.5¢ 6.3" 11.4° 76.5* 5.01¢ 28.9¢ 44.7¢
Secale cereale 15.0° 3.6° 74° 11.5° 76.3% 4.1* 2178 36.3
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Means in the same column with different letters were significantly different(P<0.05).
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Table 8. Average daily energy balance of experimental diets consumed by goats

. Apparently Apparently digested
Species COKdS:;I;wd l;:g:]' UKA“;Z'I'Y digested minus urinary losses
. Mcal % Mecal %
Festulolium braunii 1.762* 0.398" 0.081" 1.364° 774° 1.283° 72.8°
Lolium multiflorum 1.749¢ 0.429° 0.076 1.320° 75.4% 1.228* 70.1®
Secale cereale 1.677¢ 0.434° 0.079* 1.215¢ 72.5" 1.128¢ 67.3°
**< Means in the same column with different letters were signiticantly ditferent(P <0.05).
Table 9. Preference ratings for herbages eaten by goats
. DM Percent DM Percent Preference .
Species offer(g) (A) intake(g) (B) ratings(P= B/A) Ranking
Festulolium braunii 696 33.5 499 35.7 1.066 1
Lolium multiflorum 664 319 455 32,6 1.022 2
Secale cereale 720 34.6 442 317 0916 3
2,080 100.0 1.396 100.0
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