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INTERRELATION BETWEEN CONSTITUENT, CHEMICAL
QUALITY, DIGESTIBLE NUTRIENT AND VOLUNTARY
DRY MATTER INTAKE OF GRASS SILAGES

Tamotsu Tosino, Takeshi Banpo, Noriyoshi Ocura,
Hideo MakiTa & Satoru YosHIbA
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Table 1. Chemical quality and composition of silages used for digestibility trials
Organic acid Chemical composition
Silages pH Moisture
Total | Lactic | Volatile | Protein | Fat | Fiber | NFE Ash
% —Percent in fresh silage— —Percent in dry matter—

1 5.0 36.2 0.66 0.33 0.33 7.8 2.2 35.9 47.8 6.3
2 5.3 55.2 0.82 0.70 0.12 11.2 3.6 33.8 43.9 7.5
3 3.8 78.2 2.72 2.21 0.51 9.6 3.2 34.4 45.9 6.9
4 4.5 75.9 0.64 0.10 0.54 12.0 5.4 34.9 40.7 7.0
"5 4.7 74.9 1.37 0.76 0.61 11.6 5.6 36.7 39.0 7.1
6 4.4 35.0 a a 0.77 10.0 4.5 36.5 41.4 7.6
7 4.1 81.1 2.03 1.32 0.71 17.0 5.5 29.1 38.1 10.3
4.1 68.9 2.12 1.72 0.40 16.6 4.4 25.8 42.5 10.7
¢ 4.9 50.6 0.32 0.21 0.11 8.9 3.4 33.4 47.3 7.0
10 5.0 50.0 0.30 0.05 0.25 9.0 3.0 31.6 49.4 7.0
11 4.6 47.9 1.12 0.59 0.53 9.1 3.2 32.9 47.8 7.0
12 5.1 78.0 2.09 + 2.09 15.0 4.7 31.4 37.4 11.5
13 4.3 51.3 0.68 0.57 0.11 12.2 3.6 30.1 46.6 7.5
14 3.7 79.4 1.58 1.21 0.37 12.1 4.6 37.8 38.2 7.3

a) Not determined
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Table 2. Description of Silages and cows used for consumption trials

~Chemical quality of silages T Cows ® "~ Supplement®

Silages | Moisture | pH EI:a_ctu_: VBN Protein | Fiber il)\(;;f;agc .:]\l\lr](l.{mgc. Hay Conc.
(%) C;lﬂl Total-N | jn P. M. 1nol). M. | weight pI’OdleCthn ]

(%) (%) (%) (%) (kg (k) (k) {kg)

77.6 5.1 0 46.7 13.8 32.8 516 13.2 1.5 1.9

2 73.4 4.2 59.0 12.0 18.5 28.0 555 19.1 0.4 2.6

76.3 4.4 53.1 11.3 18.8 27.6 550 17.1 1.0 2.4

4 51.8 4.5 741 6.4 12.1 20.9 551 16.1 0.8 2.3

5 60.7 4.6 81.5 71 12.7 30.1 534 16.0 0.9 2.2

6 74.6 3.9 73.7 7.4 12.5 30.5 537 16.4 1.4 2.2

7 78.8 4.2 52.5 9.3 16.4 20.8 532 15.3 0.7 2.4

8 79.7 3.9 65.2 8.3 16.1 30.4 835 20.7 0.5 2.4

9 81.0 4.9 15.3 8.5 1.8 31.3 533 14.9 0.7 2.3

10 70.5 4.5 47.8 13.2 12.2 33.6 572 17.3 =h 2.0

11 70.7 4.5 58.6 7.8 12.0 34.4 528 18.6 —b 2.5

12 75.9 4.6 7.3 17.3 11.3 34.9 578 16.6 ~b} 1.9

13 65.2 4.8 36.4 12.1 10.9 35.3 514 15.4 —b) 2.6

i4 71.3 5.0 57.7 14.3 11.7 33.9 571 16.2 —b 1.8

15 75.4 4.6 36.1 10.3 11.2 31.9 529 16.9 —bi 2.6

16 78.3 .9 70.1 8.7 10.1 33.7 540 17.0 1.0 2.1

17 76.1 .7 84.3 6.3 10.0 31.0 588 15.7 0.8 2.0

18 80.2 3.8 77.8 5.9 11.1 30.8 561 17.1 0.7 2.3

19 53.4 1.7 36.3 6.5 9.2 33.3 586 17.0 0.4 2,2

20 55.7 4.7 71.5 4.2 11.1 35.0 532 16.4 1.0 2.1

21 55.4 4.7 8a.1 6.1 10.5 34.3 603 15.0 0.6 2.0

22 39.6 5.0 82.2 9.0 9.6 3.1 600 15.7 0.8 2.1

23 38.2 4.9 50.5 4.3 9.2 35.3 582 17.3 0.5 2.2

24 40.0 5.3 66.7 3.3 9.7 34.8 545 15.3 0.6 1.9

a) Average of three Cows
b) Not fed
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Table 3. Correlation coefficient (r) between silage composition and their digestibility

"‘\Pi-’,z‘fﬁmmy Dry Protein Fat Fiber NFE TDN ncp
Composition matter
Dry matter -.125 - .367 = .090 —.247 064 -.081 —.552%
Protein 497 LT58¥* .275 .549* 190 506* 969**
Fat 012 .363 .324 319 —.257 A2 559%
Fiber — . 826+ —.555* .199 —.588* —.T76*¥ — BTG** —.653*%¢
NFE 164 —.407 —.094 —-.152 470 179 —.534¥
* P 0.05
= P 0.0
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Table 4. Estimation equation of TDN and DCP

Aol [ )
ar 17 4y

Multiple
(Y) X, X, X correlation Regression equation
coefficient
TDN Fiber (x) T =03.4511—1.0127X rerrercreorsrmrersrenaranes {1
Protein (x,) e T — —0 7700V . — £.61450vees
TDN Fiber (Xz)l L7 Y ==0.7799X, —1.0770X , + 104.6145 (2
Dep Protein (x) T =0.0663N — 4. 4607 erererersrermarinrsinreninae (3)
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Table 5. Actual and estimaled value of TDN, DCP contens

] O ~ TDN (%) in . M. - TDCP (%) in DU M. T

Silage Actual Estimated 1 Difference Actual Estimated Difference
1 57.4 57.1 0.3 3.9 3.1 0.8
2 62.0 59.2 2.8 7.4 6.4 1.0
3 59.7 58.6 1.1 6.0 4.8 1.2
4 60.9 58.1 2.8 6.5 7.1 - 0.6
5 57.5 56.3 1.2 5.7 6.7 - 1.0
6 56.5 56.5 0 5.6 5.2 0.4
7 63.7 61.0 - 0.3 12.2 12.0 0.2
8 67.3 67.3 1] 12.6 11.6 1.0
9 59.9 59.6 0.3 3.7 4.1 - 0.4
10 59.3 61.5 - 2.2 3.6 4.2 - 0.6
11 59.4 60.1 - 0.7 4.2 4.3 - 0.1
12 GO.4 61.7 - 1.3 9.4 10.0 - 0.6
13 63.7 63.0 0.7 7.5 7.3 0.2
14 50.6 55.2 — 4.6 5.9 7.2 - 1.3
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Table 6. Corrqlation coefficients between chemical constiluents of silages and their consumptions
Average | | o] Moisture | Protein | Fiber | gt | VBN | Lacte
Consumption (kg) 12.7 1.3 — —_ —_ - - —_ —
Body weight (k) 554 25.1 .210 — — - - - -
Wo-7s (kg) 1 3.8 .210 - — - -~ — —
Moisture %) 66.7 13.8 | —.d87* — — - - _ —_
Protein (%) 12.3 2.8 .005 -5dBon - - - — —
Fiber (%) 32,5 2.4 | =007 | ~.423 H — 772 - - — -
pH 4.50 0.43 008 | —.581%x —.254 + 5452k - - -
VBN/Total-N (%) 10.3 8.5 | —.165 .346 .238 016 .254 - -
Lactic/Total (%) 56.0 21.0 CH3s L =310 | —-.179 | —.210 | —.395 | —.650 —
* P 0.05
¥ P 0.0l
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Table 7. Estimation equation of silage dry matter consumption

Multiple
(v) X X2 X3 regression Multiple regression equation
coefficient
. Body weight (x,) R
CO"S““‘P“E“) Moisture ~ (x,) .560%% | ¥=0.0001X,—0.0376X ; +0.0158X , +14.2591---(4)
g Lactic/Total (x;)
. . Fiber (x,) R
C""*""'P‘('g") Maisture {x2) 616% | ¥=—0.1695X , —0.0388X ; +0.0095X s +21.5088-+(5)
g Lactic/Total (x:)
. VBN/Total-N  (x,) .
C°“5“"‘P'E§",) Moisture (x2) 600% | ¥ =0.0451X, —0.0421X, +0.0254X, +13.6212+-(6)
B Lactic/Total {(x,)

## P< 0.01
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Table 8. Actual and estimated values of silage dry matter, TDN consumptions

D. M. Consumption T D N consumption
Silage

Actual Estimated} Difference Actualt? Estimateds} Difference

1 12.1 11.5 0.6 7.26 6.91 0.33
2 15.2 13.1 2.1 9.97 8.563 1.44
3 13.2 12.9 0.3 8.72 8.47 0.25
4 14.2 14.2 0 8.90 8.96 —0.06
5 13.3 13.7 - 0.4 8.47 8.63 —-0.16
6 12.5 12.7 - 0.2 7.90 7.97 -0.07
7 1.7 12.4 - 0.7 7.35 7.85 —-0.50
8 11.9 12.4 - 0.5 7.40 7.76 —-0.36
9 10.1 11.7 - 1.6 6.13 7.21 —1.08
10 14.6 12.2 2.4 8.84 7.26 1.58
11 13.8 12.2 1.6 8.30 7.13 1.17
12 11.3 11.3 0 6.84 6.56 0.28
13 12.9 12.1 0.8 7.66 7.00 0.66
14 10.9 12.2 - 1.3 6.53 7.22 —0.69
15 10.2 11.6 - 1. 6.12 6.74 -0.62
16 12.8 11.9 0.9 7.76 7.09 0.67
17 12.8 12.7 0.1 7.82 7.86 —0.04
18 11.2 12.4 - 1.2 6.91 7.72 —0.81
19 13.1 13.2 - 0.1 8.07 7.86 0.21
20 13.6 13.1 0.5 8.57 7.59 0.98
21 13.2 13.3 - 0.1 8.33 7.83 —0.50
22 13.8 14.3 - 0.5 7.91 8.41 —0.50
23 13.5 13.8 - 0.3 7.77 7.99 —0.22
24 13.0 1.0 - 1.0 7.4 8.14 -0.70

a) Calculated from estimation (5)
b) Actual consumption of silages by cows X digestion coefficients by sheep
¢) Calculated from equation (1) > equation (5)
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Summary

1) Correlation coefficients between TDN, DCP
content and constituent of grass silages were
calculated from the results of digestibility trials
with sheep.

2) TDN(Y) in dry matter basis were expre-
ssed from crudefi ber content (X) as following.

¥ =93.4511-1.0127X-++++- 1

3) DCP(Y)indry matter basis were expressed

from crude protein contents (X) as following.
Y =0.9663X-4.4697+++++- (2)

4) Correlation coefficients between chemical
quality and voluntary dry matter consumption
of silages were calculated from the result of
feeding trials. Voluntary dry matter intakes

under the condition of restricted feeding of
hay and concentrate were determined using
cows of similar body weight and milk prod-
uction. Voluntary dry marrer intakes were
expressed as following.
Y =-0.1695X,-0.0588X + 0.0095X ; +
21.5988: ¢+ (3
Y, dry matter intake, kg
X,, crude fiber, percent in dry matter
basis
X,, Moisture, %
X3 ratio of lactic to total acid, %
5) Estimated TDN iutakes ( equation(1) x(3) )
were similar to actual values.
6) The above equation will be able to apply to
silages made from 1st cutting nf orchardgrass
and timohy.





