JO000o0doododd(Macroptilium lathyroides)U
J0000odoooooooooooooooooon
OJO0oooooo

mEN gogooood
ISSN 04475933
oo gg,oo
oo,oo
oo,oo
gd,d
od,d
ugo,oo
oo gooooo
0/0 4801 30
goooo p. 236-241
goono 20020 80
00000 o0oO0o0ooO0o0DUoo0o0oUoOo0oUoooUooo er
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council @ ui INnow quge

Secretariat



Grassland Science 48 (3) : 236-241 (2002)

BTN ET > 9— E—> (Macroptilium lathyroides) ¥4 L —
BE—BASLUTEHEHILETOSRICRITTEE

INEALIBINE R

EIWEE - JIAEES - AffEE™ -

~\‘/\0)

BIREXRZREFES BT (890-0065 BEVLETET 1-21-24)
* BB EEER (903-0213 BIEPEEETTE 1
= BIREARFAREGS (895-1402 BEVRBIRACKETHZ ZFREA 4018-3)
ISR (889-2192 BIFTIEEARIESTE 1-1)
The United Graduate School of Agricultural Sciences, Kagoshima University, Korimoto Kagoshima-shi 890-0065, Japan
* College of Agriculture, University of Ryukyus, Nisihara-cho, Okinawa 903-0213, Japan

** Faculty of Agriculture, Kagoshima University, Iriki-cho, Kagoshima 895-1402, Japan
> Faculty of Agriculture, Miyazaki University, Kihanadai, Miyazaki 889-2192, Japan

ZfIH : 200149 H 10 H/Z¥H : 200242 A 27 H

Synopsis .
Masanobu TAamAkl, Yasuhiro KaAwamoTo, Yosimi IMura, Taku
MortomMURA, Tadasi NAkADA and Tatsunobu Sonopa (2002) :
Effects of Heat Treatment of Tropical Legume Phasey
Bean (Macroptilium lathyroides) Silages on Degradability
and Utilization of Nitrogen in the Rumen and Post-ruminal
Digestive Tracts. Gras§'land Science 48, 236-241.

The effects of heat treatment of tropical grass and
legume silages on the degradability of nitrogen in the
rumen and the post-rumen digestive tract were evaluated.
Tropical pasture legume species Phasey bean (Pb) and
grass species Guinea grass (Gp) were ensiled. Four three-
day heat treatments of 20, 40, 60 and 80°C were conducted
before opening the silos. The nitrogen degradation pat-
terns of heat-treated silages in the rumen were measured
by the nylon bag technique using two rumen-fistulated
Holstein dry cows. After 24 hours, the residual protein was
digested with pepsin-pancreatin solution to separate the
degradable and undegradable nitrogen in the post-rumen
digestive tracts.

The results obtained were as follows :

1. The effective nitrogen degradability of Gp was higher
than Pb, whose values have been shown to decrease with
increasing heat temperature. 2. The ADF insoluble nitro-
gen was partially degradable in the post-rumen digestive
tracts, even if treated with higher temperature. 3. It has
been to shown that the degradable nitrogen ratio in the
post-rumen digestive tracts tended to decrease by heat-
treatment and the ratio of undegradable nitrogen in all
digestive tracts tended to increase by heat-treatment.

Key words: ADIN, Heat treatment, Nitrogen degradability,
Silage, Tropical grass.
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Table 1. Silage fermentative quality before heat treatment.

Species Dry matter pH VBN/TN" Lactic acid Acetic acid Propionic acid iso-Butiric acid  n-Butiric acid
Pb 15.16 4.55 3.95 5.47 1.87 0.81 0.00 0.00
Gp 18.72 4.73 9.88 5.22 1.50 0.84 0.00 0.00

1) VBN/TN are expressed as a percentage of volatile basic nitrogen divided by total nitrogen in fresh matter.
Values of organic acids are shown as a percentage of dry matter basis.
Pb ; phasey bean, Gp ; Guinea grass.

Table 2. Content of NDF, ADF, TN and ADIN of heat treated silages.

. Temperature
Species
treatment NDF ADF - TN ADIN
Pb 20°C 53.9%t1.8 34.8+4.28 2.8710.03 0.53%0.122
40°C 51.6%+2.520 36.7+2.5% 2.62%0.03 0.51£0.412
60°C 52.5+0.5% 43.00.8% 2.61%£0.02 0.94%0.01°
80°C 56.6%0.7° 45.740. 7% 2.71+0.03 1.9240.16°
Gp 20°C 59.3%0.22 39.8+0.62 2.5920.07 0.52+0.02?
40°C 58.4%0.92° 39.9+0.6%¢ 2.60+0.10 0.50%0.012
60°C 59.3+0.3« 40.9+0.1¢ 2.5510.84 0.64%0.04°
80°C 61.1+0.5° 43.1%+0.1° 2.37+0.04 0.83%0.04°

Values are expressded as mean=s.d, and shown as a percentage of dry matter basis.
1) Means in the same column of each species with different superscripts differ (P<0.05).
NDF ; neutral detergent fiber, ADF ; acid detergent fiber,

TN ; total nitrogen, ADIN ; nitrogen in acid detergent fiber.

Pb ; phasey bean, Gp ; Guinea grass.
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Fig. 1. Dry mattter degradability of heat treated si-
lages of Phasey bean (a) and Guinea grass (b)
incubated in the rumen.

Table 3. Constant values of the exponential regression
equation? for predicting the nitrogen degra-
dation of respective heat treated silage.

Constant value?

. Temperature
Species

treatment a b a+b ¢ (/h)

Pb 20°C 39.1 49.4  88.5 0.115
40°C 37.7  49.7 87.4 0.103

60°C 38.5 47.8 86.3 0.105

80°C 41.2  43.7 84.9  0.117

Gp 20°C 61.0 29.4 90.4 0.044
40°C 63.1 27.6 90.7  0.044

60°C 63.5 28.4 91.9 0.035

80°C 57.7  30.2 87.9  0.047

1) N (t)=a+b (1—e™*), where N are the rate of nitrogen
degradation rate at incubation time t.

Constant value of a, b and ¢ are shown as follows; a;
rapidly soluble fraction, b ;slowly degradable fraction
and c ; rate constant of disappearance for b fraction (/h),
t ; incubation time.

Pb ; phasey bean, Gp ; Guinea grass.
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Fig. 2. Nitrogen degradability of heat treated silages
of Phasey bean (a) and Guinea grass (b) in-
cubated in the rumen.
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Table 4. Comparison of estimated effective rumen de-
gradability of nitrogen under respective ru-
men outflow rate.

Rumen outflow rate (/h)

.. Temperature
Species
treatment 59 003 004 005 006 007 0.08
Pb 20°C 812 783 758 735 71.6 69.8 68.2

40°C 793 762 735 712 €9.1 673 65.7
60°C 787 757 731 709 689 672 65.6
80°C 787 761 739 720 702 67.7 673

Gp 20°C 812 1785 764 748 734 723 714
40°C 821 1795 776 76.0 748 738 729
60°C 816 788 768 762 740 73.0 721
80°C 789 761 740 723 710 69.8 68.9

Pb ; phasey bean, Gp ; Guinea grass.
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Fig. 3. Changes of ratio of ADIN to total nitrogen
(TN) of Phasey bean (a) and Guinea grass (b)
under respective incubation time in the rumen.
* There are significant (p<0.05) differences bet-
ween the heat treatments with the same alpha-
bets on the top of bars under the same incuba-
tion time.
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Table 5. Estimated degradable and undegradable frac-
tions of nitrogen.

Species TemBereture ok, isgmadably Undegradable
fraction fraction

Pb 20°C 84.7 4.9 10.5
40°C 82.8 5.0 12.2
60°C 81.2 5.7 13.0
80°C 80.8 4.4 14.8

Gp 20°C 79.5 7.3 13.1
40°C 78.5 6.5 15.0
60°C 79.2 6.7 14.1
80°C 78.5 6.3 15.2

Values are represented as percentage of respective tem-
perature treatment silage.
Pb ; phasey bean, Gp ; Guinea grass.
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