A B8 (61), 53— 58 (1983)

Y4 L —-OORENEICET IHE (5258)

—HREMOEBEREIZL L2 )V 7=V BB L 5 ISt EO L —

WHEILZ - BIIIEFE - ERES

(FERRENRE)

Received November 1, 1982

Studies on Silage-Making (XXV)
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During Growth Stages of Forage Crops
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(Laboratory of Animal Nuiriiion)

This experiment was carried out to find the optimum harvesting stage of several forage crops
used frequently for silage making. Of Italian ryegrass (Lolium muliiflorum LaM.), red clover
(Trifolium praiense L.), corn fodder (Zea mays L.) and rhodes grass (Chloris gayana
KuntH), the lignin content and in vitro dry matter digestibility (IVDMD) were evaluated at
different growth stages and then relationship between the lignin content and IVDMD of each
sample was examined statistically.

As the growth stage progressed, the lignin content in dry matter of Italian ryegrass, red
clover and rhodes grass increased and that of corn fodder decreased. On the other hand, the
IVDMD of Italian ryegrass, red clover and rhodes grass decreased in proportion as maturity
increases and that of corn fodder increased in proportion to age.

Significant negative correlations were found between the lignin content in dry matter and
IVDMD of Italian ryegrass, of corn fodder and of rhodes grass, respectively. The correlation
coefficient for relationship between the lignin content in dry matter and IVDMD of all samples
was —0.822 (P<0.001) and the equation for-this linear regression was Y = 99.61 —3,60X,
where Y = IVDMD (%) and X = lignin content (%) in dry matter.
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Table 1 Lignin content and in vitro dry matter digestibility at different growth
stages of Italian ryegrass

Date Growth Plant Dry Lignin IVDMD*
stage height matter
(cm) (%) (% of dry matter) (%)

April 20 Leaf 48.4 13.90 7.21 80.4
27 Booting 68.0 15.49 8.31 76.0

May 4 Early heading 78.9 15.65 9.78 68.4
11 100% heading 91.5 21.41 11.22 65.5

18 Early flowering 100.0 23.85 11.60 58.9

26 100% flowering 102.5 22.93 12.61 53.3

June 1 Milk ripe 104.9 29.99 13.12 46.1
8 Milk dough ripe 108.0 30.94 14.14 43.0

15 Dough ripe 108.0 33.22 14.61 37.8

22 Ripe 108.0 37.77 15 32 35.4

* In vitro dry matter digestibility.
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Table 2 Lignin content and in vitro dry matter digestibility at different growth
stages of red clover

Date Growth Plant Dry Lignin IVDMD*
stage height matter
(em) (%) (% of dry matter) (%)
April 27 Leaf 38.0 11,91 6.71 68.0
May 4 45.8 11.59 7.63 61.7
11 Early flowering 50.0 14.18 9.42 58.7
18 10% flowering 52.4 15.31 9.54 55.3
26 50% flowering 55.6 13.13 11.78 64.0
June 1 100% flowering 57.7 14.72 11.73 61.9
8 58.2 15.55 12.62 62.4
15 58.9 14.96 13.36 58.9
2z Late flowering 61.3 19.43 1z.71 57.7
29 62.6 20.09 13.90 56.6

* In vitro dry matter digestibility.
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Table 3 Lignin content and in vitro dry matter digestibility at different growth
stages of corn fodder

Date Growth Plant Dry Lignin IVDMD*
stage height matter
(cm) (%) (% of dry matter) (%)
July 14 Leaf 195.4 13.76 10.83 64.9
24 Early earing 200.0 15.58 9.50 64.2
August 3 Earing 204.0 17.24 9.05 67.4
16 Milk ripe 215.0 17.29 8.96 68.0
29 Yellow ripe 226.0 22.51 7.02 75.2

* In vitro dry matter digestibility.
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Table 4 Lignin content and in vitro dry matter digestibility at different growth
stages of rhodes grass

Date Growth Plant Dry Lignin IVDMD*
stage height matter
(em) (%) (% of dry matter) (%)
July 14 Leaf 80.2 21.48 11.13 61.3
24 Booting 88.0 23.78 12.24 55.3
August 6 Heading 98.4 18.40 12.88 53.7
16 105.0 22.81 12.76 51.0
29 Ripe 112.0 22.48 12.59 50.9

* In vitro dry matter digestibility.
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All samples: Y = 99.61—3.60X (r = —0.822, P <0.001)
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O Italian ryegrass: r = —0.989 (P < 0.001)
® Red clover: r= —0.408 (P > 0.05)

& Corn fodder : r = — 0.908 (P < 0.05)

"~ O Rhodes grass: r= — 0.926 (P <0.01)

In vitro dry matter digestibility (%)
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Fig. 1 Relationship between lignin content and in vitro dry matter digestibility
of forage crops.
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