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Studies on Chemical Composition and Feeding Value of Forage Crops

(XVI) A Comparison of the Nutritive Value Among Bermudagrass,
Bahiagrass, Orchardgrass and Tall Fescue

Takashi Mrakr, Eitaro MaTsut and Nobuyoshi WADA
(Laboratory of Animal Nutrition)

In the forage production trials in the field of the Okayama Prefectural Dairy
Experiment Station for five years from 1964 to 1968, we found that the yield and
persistency of bermudagrass (Cynodon dactylon RErs.) and bahiagrass (Paspalum
notatum FLUGGE) swards are not inferior to those of orchardgrass (Dactylis glomerata
L.) and tall fescue (Festuca arundiacea SCHR.) swards.

There is, however, no published report on the comparison of nutritive values of
two tropical grasses: bermudagrass and bahiagrass, and two temperate grasses:
orchardgrass and tall fescue, grown under the same field conditions.

This study was conducted at the station mentioned above in 1968 and 1969 to compare
the feed nutrients, digestibility, digestible dry matter intake and nitrogen retention
of the two tropical grasses with those of the two temperate grasses. Samples of the
grasses were harvested repeatedly when the grasses grew to an average plant height
of 30 cm during the growing season from April to October, then immediately ovendried
at 80°C, and ground to pass a 1 mm sieve for the chemical analyses and feeding trials.
For the digestion, intake and nitrogen balance trials, three male rabbits of about 2400 g
in body weight were employed.

The results obtained are summarized as follows :

1) Bermudagrass contained more crude protein, true protein, crude fat, crude ash,
Ca, P and K than bahiagrass, but less NFE, crude fiber, crude lignin and Mg.

2) The dry matter digestibility and TDN content of bermudagrass were similar to
those of bahiagrass, but the crude protein digestibility and DCP content in the former
were more than in the latter.

3) The temperate grasses were higher in the concentrations of crude protein, true
protein, crude ash, Ca, P, K and Mg than the tropical grasses, but lower in the those
of crude fiber, crude lignin and NFE. The temperate grasses were superior to the
tropical grasses in the digestibilities of dry matter, crude protein, NFE and crude
fiber, the contents of DCP and TDN, and the daily digestible dry matter intake and
nitrogen retention.

Note : The Okayama Prefectural Dairy Experiment Station is situated in latitude
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35° 3" 20" N, longitude 134° 0’ 30” E and at an altitude 135 m, and the mean annual
temperature is 12.6°C, the temperature in August is 26. 0°C, that in January is 0.3°C,
and the annual precipitation is 1330 mm.
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Table I. Percent composition of each organ of the grasses used for
chemical analyses, oven-dry basis

Species "~ Leaf Stem Head
1968
Bahia* 90.2 4.0 5.8
Bermuda** 85.8 14.2 —
1969
Bahia** 8.7 4.1 7.2
Bermuda® 80.5 19.5 —
Orchard®** 99.5 0.5 —
Tall fescue™®* 99.4 0.6 —
* Average of the 1st to 6th crops. ** Average of the Ist to 7th crops.

% Average of the 1st to 9th crops.
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Table 2. Chemical composition of the grasses, 9% as dry matter***¥

. Crude True Crude Crude Crude Crude
Species protein protein fat NFE fiber ash lignin
1968
Bahia* 1595  10.8b 272 421a  30.8a 8.4b 1382
£31 1.7 +0.3 +3.8 1.1 +0.4 1.0
v 21.32 1512 3.1a  29.6a  2.5b 9.5a 129D
Bermude** 5.7 25 +0.5 91 412 +1.0 £0.7
1969
Bahia®* 15.4c 1174 294 42.7a  30.5a 84d  131a
£2.5 17 +0.2 +9.3 £3.5 +1.3 £0.7
1755  13.2¢ 3.7¢  421a  27.0b 9.2¢c  12.9a
Bermuda* £23°  £23  £04  +1.8 £33 17  £2.0
: 2712 21.2a 562  32.7¢  9l.3c  13.2a 81b
Orchard ™ +48 =28  x0.4 =44 29  ZL3 =29
%.0a  19.3b 45b  36.3b  2.9c¢c  12.3b 8.7b
Tall fescae™" | 133" 421 =04 27 £13 =07 =27
%, %%, %*k%x See footnote in Table 1. skxk Mean + standard deviation.

Means within a column for each year followed by the same letter are not significantly
different at the 5% level.

Table 3. Mineral content of the grasses, % as dry matter™*¥*

Species 1 Ca P K Mg

1968

Bahia* v o NN 008

Bermude** i(O) 82 * ig %471 ? ig gi * ig g? ®
1969

Bahia** 5 0.0 06" 064"

Bermuda® ig gg c ¢8 (1); b :g gg ¢ tg %)g d

Orchard** 608" 008 08 0o

Tall fescue*** i8 ég & ig: 8’; * ié: % ° 18 891 *

%, #% xix See footnote in Table 1. #xx% Mean + standard deviation.

Means within a column for each year followed by the same letter are not significantly
different at the 5% level
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DCP & TDN 2BOHE TR, N—3 2—% 75 XX DCP &ENEND, TDN &&i3iZH
ULTH5. 1969FEOHEBOHEMELFAHIEESEEOHROBRINFLARTS » /2.
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Table 4. Digestibility and digestible nutrients of the grasses

— —
Species Digestibility, %™ DCP TDN
5 Dry Crude Crude NFE Crude sk
matter protein fat fiber % as dry matter
1968
Bahis* 42.8a  63.5b  53.2a  39.4a  30.8a 10.2b  38.8a
£2.6 4.9 £5.7 £82 £3.9 £2.7 £3.3
. 42.82  75.6a  36.8b 3492  2.9b 16.2a  39.7a
Bermuda® +33 44 95  £42 450 £30  *34
1969
Bahia®* 46.4c  66.4c  6L7a  43.8c  37.3c a1c  6c
2 +3.4 +4.3  +10.7 +4.3 +4.1 +2.0 +3.8
47.6c  T744b  50.3c  43.2c¢ 3264 11.8b  4l.4c
Bermuda* +34  £56  £38  £7.2 7.2 +23  +5.2
70.1a  79.7a  56.6b  68.8a  60.32 20.02  58.7a
Orchard ™ +42 =84 461 262 %61 47 +44
61.7b  8L.8a 6292  58.4b  43.8b 19.7a  52.0b
Tall fescue™ | ;64" 146 £7.9 £9.9 +9.9 2.5  +46
% Average of the Ist to 6th crops. *x Average of the Ist to 7th crops.

wk% Average of the 1st to 8th crops. sxkx Mean + standard deviation.
Means within a column for each year followed by the same letter are not significantly
different at the 5% level
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Fig. 1. Level of intake of the grasses fed in the

powder form to rabbits
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Table 5. Feeding value of the grasses* used for intake and nitrogen balance trials
| Crude orotein Digestibility, %
Species i p ;
: | % as dry matter Dry matter Crude protein

Bzhia 8.0 37.0 33.6
Bermuda 16.8 38.2 66.8
- Orchard 19.9 65.7 75.4
Tall fescue 22.5 55.0 76.6

% Each grass is a mixture of forages harvested on the following dates in 1969.

Bahia : July 4, 24, August6, 29, and Sept.9.

Orchard : July 14, and Sept. 18
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Nitrogen retained/head/day

Bermuda © July 14, 30, August 11, and Sept. 9.

Tall fescue : July 22, Sept. 9, and Oct. 2.
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Bahia Bermuda

Orchard Tall fescue

Fig. 2 Daily nitrogen retention of the grasses
fed in the powder form to rabbits
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