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SUMMARY

Three ruminally cannulated adult rams were used fo study of the rumen
degradation of three legume siraws using nylon bags . The tested'straws were!1-
common vetch (Vicia sativa ), 2- hairy vetch ( Vicia villosa), 3- horse bean {Vicia
faba) . For comparison, wheat { Triticum durum ) straw was also tested . Chemical
composition, degradation characteristics and potential  degradability were
determined.  Valus of chemical composition indicated that the commen veich siraw
attained the lowest values of ADF (40.5%) , ADL (8.3%) and NDF (55.6%) with
moderate level of CP {9.2 %) . The potential degradability in the rumen for the
commen vetch straw, hairy vetch straw, horse bean straw and wheat straw were 68.1,
61.4, 55,1, and 52.5%, respectively.

These legume straws show higher values of potential degradability as well as
degradation rate in the rumen indicating better utilization than wheat straws by

ruminants .
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INTRODUCTION

The Eruopean community policy is incentivated during years for the production of
diverse protein sources, to minimize EC countries dependence on importing animal
feeds. This goal was practiced in Protugal as well as other Mediteranean countries
to increase in the production of legume grains and hence thier respective straws . A
systematic study was carried out to characterize cereal straws with respect to their
chemical composition and nutritive value (Hadjipanayiotou et &/, 1985, Options,
1990). However, few research studies have been done with reference to legume
straws produced under  the Mediterranean conditions. It is well knwon that cereal
and legume straws are charectirzed by their high fiber contents and low CP content.
The efficiency of their use in ruminant feeding depends on efficient ruminal digestion
of the cell walls (Van Soest, 1983).

The aim of the present work was to assess the chemical composition and the
kinetics of dry matter degradation in rumen of three legume straws, commonly
produced in the Mediterranean regions using the nylon bag technique.
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MATERIALS AND METHODS

The tested straws were common vetch (Vicia sativa L.), hairy  vetch (Vicia villosa
Roth.) and horse bean (Vicia faba L.} wheat (Triticum durum Desf) straw was also
tested for comparision The straw samples were ground to pass a 1 mm screen prior

to analysis for ash by combusion at550 °C avernight {18 h), crude protein (CP)
using Kkjeldhal method (N x 6.25 ), neutral detergent fiber (NDF), acid detergent
fiber (ADF) and acid detergent lignin  (ADL) according to Robertson & Van Soest
{1881).

The pH and NHz - N were assessed (Jouany, 1978) in the rumen liguor collected
before the 1st daily meal (0 hours) and 1,3, and 7 hours afterwards. Three ruminally
cannullated adult rams with an average live weight of 58 kg were used. Each animal
received 0.7 kg / day of oats vetch hay (chopped in 2-3 cm) and 0.3 kg /day of feed
concentrates mixture in two indentical meals at 08.30 A.M. and 16.30 P.M.

The dry matier disappearance of the tested straws in the rumen were assessed by
the nylen (42 pm pore ) bag technique according to  @rskov et al (1980). One nylon
bag (size 12 x 7 om) was used per animal and incubation time , with a sample of
about 3 g milled with 2.5 mm mesh . In total, 12 bags per ram were incubated at the
same time. There were six replicates for each straw sample (three rams X two times
x one bag). Eight incubation times (3, 8, 16, 24, 48, 72, 96, and 120 hours) were
used and the washing losses and water - soluble (WS} material were measured
according to Hovell et af (1986). The kinetics of DM degradation in the rumen was
described by the model o= a+b (1-e “°t) propsed by @rskov & McDonaid (1979),
where a, b, and ¢ are constants defining the degradation characteristic of the sample
and { is the time of incubation (hr).

The regression parameters were calculated using SAS softwere. Data of regression
parameters were subjected to analysis of variance and differences among means
were compared using Duncan' s test.

RESULTS AND DISCUSSION

The values of the chemical composition of the legume straws (Table 1) show that
the common veich contained the lowest values of fiber constituents (55.6 % NDF,
40.6 % ADF and 8.3 % ADL)with moderate level of CP (9.2%) compared with the
other legume straws. In general | results of chemical composition for the three
legume straws  are close to those obtained by Radwan and Al Fakhry, 1975 and
Maamoun, 1994). However, Hadjipanaiotou ef al (1985) found some differences
particularly for the CP and NDF values of the hairy vetch and horse bean straws (7 0
% . 56.0 % and 9.8 % . 44.0% respectively.). Such differences observed among
straws species, may be a reflect of differemt factors, such as stems / leaves ratio
(Bhargava ef al, 1988), environmental conditions and cultivar useed(Dias-Da-Siiva
and Guedes, 1990 ) In relation to wheat straw  the legume straws (horse bean)
studied showed higher CP and ADL contents (CP2711%vs 5 1% ADL > 10.0 %
ve 7.4 %) and lower NDF content ( =63.8% vs 87 1%) and ADF (51 5% vs 60.4%)

During incubation of straw samples the rumen pH remained Iwaysabove 6 4 (range
6.4-6.7) and the rumen ammonia nitrogen (NH4-N) concentration ranged from 25 7
37.2 mg/100ml, with a minimum value just prior to feeding and the maximum 1 hour
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after feeding . The recorded pH and NH3-N values indicated an optimum
rumenenvironment for degradation of straw samples (Bhargava and @rskov 1987).

Table 1. Chemical composition of the straws ( % DM )

straws Ash CP NDF ADF ADL
Commen veteh ( Vicia sativa) 4.8 9.2 55.6 40.5 8.3
Hairy vetch (Vicia villosa) 9.7 10.1 62.6 445 8.9
Horse bean (Vicia faba) 8.2 7.1 63.8 51.5 10.0
Wheat (Tritcum durm) 5.9 5.1 87.1 60.4 7.4

The potential DM degradability values of the tested legume straws (Table 2) were
higher {a+b =55.1 %) than that of wheat straw which agree with the findings of Akin
and Robinson (1982). Such results may be explained by the high values of the (a)
fraction (a>1.2%) observed in the legume straws. One contribution to this fact is the
high values of the washing losses (WL) observed to the legume straws(= 22.6%).

Table 2. Degradation parameters (a,b,c), potential degradability (a+b), washing
losses (WL) and water - soluble (WS) to dry matter fraction.
Straws a b o atb WL WE
(%) (%) (%h1) (%) RSD (%) (%)
Common vetch 256A 425 AB 0.050A 681A 1.18 30.3 18.5

Hairy bean 23.3AB 38.1BC 0074B 614B 068 27.9 18.9
Horse bean 18.2B 359C O0055A 51C 083 22.6 1.2
Wheat 89C 436 A 0.021A 525D 1.91 10.5 1.4

RSD = Residual standard deviation
Values in the same columns bearing different letiers are significantlydifferent(P < 0.05),

The different behaviour in respect to the washing losses of the legume straws in
relation to the studied cereal straws (Fig. 1) may be explaind by thier high values of
the water - soluble (WS) fraction which reached more than 50% , (approximately
68,61 and 50% for hairy vetch, common vetch and horse bean straws, respectively)
whereas it was only about 13% for whezat straw,

Another characteristic that was found for the studied legume straws , was the
high degradation rate in the rumen ( = 5.5% h~1 whichis morethan double of that
observed for wheat straw (2.2% h‘1}. This fact means that the legume sfraws
afermented faster in the rthan wheat straws indicating this shorter retention time in
the rumen = Thence , the outflow rate of solid digesta will be quicker which would
enhance voluntary feed intake ( Orskov and Ryle, 1950),

Among the tested legume straws it is noticeable the similarity of ruminal
degradation characteristics of both the hairy vetch and the commen vetch (Fig. 2}
although the commaon vetch showed larger degradation extent (a+b).

The horse bean straw showed the lowest degradability among the legume straws,
which reflects its high contents of NDF and ADF as it 22 can be confirmed through
the coefficients of linear correlation ( r = - 94 23, p<0,05),
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Figure 2 Dry matter degradation curves of the studied straws
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In conclusion, the three tested legume straws showed higher values of the extent
and the degradation rates of the dry matter in the rumen , than the wheat straw. The
values of the a fraction (=19%) in the legume straws have contributed to its high
relative degradability. The utilization of these straws by ruminants seems to offer
some advantages in relation to the wheat straw mainly because of their higher
protein contents (= 7.1%) and their faster degradation in the rumen , with direct
influence on their nutritive values.
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