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Abstract — Hay samples from common vetch and hairy vetch were collected at three maturity
stages (bloom and two stages during pod-filling) with the aims of assessing the optimum harvesting
stage and comparing the nutritive value of the two species. As maturation progressed, the hay con-
tent in cell wall increased and that of CP decreased. The two species showed different patterns in line
with the maturing process, regarding digestibility of nutrients and effective degradability of DM
and CP. Common vetch hay showed a progressive decrease of digestibility and degradability values
in line with the maturing process of vegetative structures. Hairy vetch hay, however, showed a com-
pensatory effect produced by an increasing grain proportion at later maturity stages. The nutritive value
at flowering was higher for common vetch hay than for hairy vetch hay, but the opposite was observed
at the stage of mature legumes. Voluntary DM intake was not affected by the species or harvest
stages. Degradation studies, carried out by the nylon bag technique, showed that in these hays CP was
extensively rumen degraded. Consequently, their digestible bypass protein should be low.

common vetch hay / hairy vetch hay / digestibility / maturity / rumen degradability

Résumé— Effets du stade de maturité sur la valeur nutritive des foins de vesce commune et de

vesce velueUne étude comparative sur la qualité des foins de vesce commune et de vesce velue, recol-
tés a trois stades de végétation (floraison et deux stades pendant la formation des gousses) a été
conduite avec le but d’établir le stade optimal de coupe et de comparer la valeur nutritive des deux
espéces. Au cours de la maturation des Iégumes, la teneur en parois cellulaires des foins a augmenté
et celle des MAT a diminué pour les deux espéces, mais les évolutions de la digestibilité des diffé-
rents constituants et de la dégradabilité de la MS et des MAT ont été différentes. La digestibilité et

la dégradabilité du foin de vesce commune ont diminué progressivement avec la maturation des
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structures végétatives. En revanche, pour le foin de vesce velue on a observé un effet compensa-
toire a la maturité du grain da a 'augmentation de la proportion de grains. La valeur nutritive a la flo-
raison est supérieure pour le foin de vesce commune, mais I'opposé est observé a la maturité du
grain. La quantité de foin volontairement ingérée n’a pas été affectée par I'espéce ou le stade de
végétation. Des études de dégradation avec sachets de nylon ont montré que la dégradabilité des
MAT de ces foins est trés elevée et que leur teneur en protéine non degradée digestible dans l'intes-
tin doit étre faible.

foin de vesce commune / foin de vesce velue / stade de végétation / digestibilité / dégradabilité
ruminale

1. INTRODUCTION of hairy vetch [13, 15]. Otherwise, late data

compiled on the quality of Mediterranean

Common vetchVicia sativalL.) and forage resources, do not report animal
hairy vetch Yicia villosaRoth) are annual response of vetch hays [1].

legume species, which are generally culti  The main objective of this study was then
Mediterranean basin. They are mainly usepeyond bloom would affect nutrient con-
for haymaking. Common vetch is currentlycentration and digestive utilization in hays
dominant, since it shows a higher leaf t¢rom common vetch and hairy vetch for-

stem ratio than hairy vetch at the bloomgges under similar cropping and haymak-
stage and, consequently, a higher CP coling conditions.

centration [21]. Nevertheless, hairy vetct
planting is not disregarded since it can pro
duce higher yield than common vetch in, \ATERIALS AND METHODS
years of late spring rainfall [6]. '

For temperate and perennial legume?2.1. Hays studied
such as lucerneMedicago sativd..) and
some clovers Trifolium spp.), forage Common vetch (var. “Comun Tolerada”)
biomass and forage quality are often negeand hairy vetch (var. “Glabrescens”) were
tively correlated. This offsetting effect is planted at the La Poveda Field Station
reached near the bloom stage, which is re(30 km Southeast of Madrid, Spain) at seed-
ommended as optimum for maximizing theing rates of 80 and 50 kgL, respectively,
export of nutrients [5, 19]. IWiciaspp. and and were grown under the rainy continental
other annual legumes such as soya bedMediterranean climatic conditions of the
(Glycina maxL.) Merr.), the seed fraction Castilian Plain. The main effect within for-
accounts for a greater proportion of the harage species was the harvesting stage. The
vested biomass, and thus moving the hathree levels (L, L, and L;) were, respec-
vest stage to the pod filling period may betively, flowering (at least 50% of plants)
desirable [8, 12]. For this reason, comparaand two seed maturing stages defined by
tive forage quality studies of these annuaprogressively higher DM concentration of
legumes should include harvesting stagethe seed (25-30% and 60—70% of DM).
within the seed filling period. Farm cultivation and haymaking practices of

Data on voluntary intake and digestibil-vetCh hays in the southern Castilian Plain

ity of vetch hays are scarce, and most ug"2ve been reported elsewhere [9].
to-date work has been focused on fresh foi  Treatments (2 species3 harvesting
ages, either of common vetch [2, 10, 22] ostages) were distributed in a completely
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randomized design with three replicates irsheep was randomly assigned to each forage
plots of 4 mx 50 m. At each harvest, two species and the sequence of experimental
bales were randomly selected from eaclamples was randomly established for both
replicated plot, and the six bales (someroups as L, L, and L;. Feeding periods
125 kg hay) were pooled representing théasted approximately 19 days divided into
sample of each treatment. In addition, irthe following phases: phase 1 (9 days) —
order to assess the effect of baling on nutriadaptation to the hay diet and stable intake;
ent concentrations, a 1.5 kg sample was cophase 2 (10 days) — intake measurement;
lected from the swathes just before preséand phase 3 (last 7 days of the previous
ing for botanical and chemical analysis phase) — nutrient digestibility measurement.
Also, the leaf to stem ratio at the floweringln this last phase, daily samples of the forage
stage and the harvest index (ratio of grai@n offer (100 g), refused (10% of weight)
dry weight to total aerial biomass) at seed@nd from the faeces (10% of weight) were
filling stages were determined in ten ran<ollected.

domly selected plants of each species. Sam-

ple'characteris.tics and cIimat@c conditionsz_g_ Rumen degradation of DM

during haymaking are shown in Table I. and CP

2.2. Voluntary intake and digestibility Rumen degradation was determined on
three wethers with 55-62 kg live weight of
Two groups of three wethers (mean livethe Manchega breed, provided with a rumi-
We|ght 70 kg) of the Manchega breed Weré]al cannulae and fed Wlth_a 21 VetCh_—Oat
used. The animals were housed during thday to concentrate diet. This diet contained
months of May and June in digestibility 140 g CFg~DM and 380 g NDFg DM
cages with free access to water and a vit@ind was distributed at 40 g DRg"">in
min-mineral block. Vetch hays were offeredWo equal meals at 09.00 and 17.00 h.
to animals in chopped form. Animals were Nylon thermally-sealed bags (ref. 120 T,
fed ad libitum (5—-10% refusal) in two mealsTissages Tissues Techniques, Villeneuve
per day at 09.00 and 17.00 h. Each lot ofa Garenne, France) of 7 cm by 11 cm (inner

Table I. Main characteristics of experimental forage samples.

ltem Common vetch Hairy vetch

Lyt L, Ls Ly L, Ls
Haymaking period 6-5/14-5 28-5/4-6 11-6/15-6 28-5/4-6 22-6/2B-H7-7
T max (°C) 225 25.7 27.0 26.5 315 33.2
T min? (°C) 9.4 10.9 10.8 11.1 16.5 14.8
Seed DM (kg™ - 250 600 - 300 700
Grain weight (mg per seed) - 13 47 - 19 31
Harvest indeX - 0.10 0.40 - 0.15 0.27
Leaf to stem ratib 1.6 - - 1.3 - -

1Ll, L,, and L are harvesting stages from floweringXto progressively higher DM concentration of the seed
during the seed filling period gland L;).

2Maximum and minimum air temperatures during the haymaking period.

3Ratio of grain to whole aboveground biomass.

4Whole forage DM concentration at flowering was 16 and 18% in common vetch and hairy vetch.
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dimensions) and 4@m of pore size were 2.5. Statistical analyses

used. Hay samples were ground through a

2 mm sieve and approximately 3 g (air dry Data of digestibility and voluntary intake
basis) was weighed into each bag. Twavere subjected to two different variance
series of 12 bags which encompassed amalyses. In the first one, the effects allo-
associated pair of hay samples at the sanwated to the harvesting stage (H) and to the
harvesting stage were incubated in thanimals (A) were examined for each hay
rumen. The bags were introduced just aftefy = p + H + A +¢), and the means were
the 09.00 h meal and removed at 3, 6, 12, 2¢pmpared by the least significant difference
48 and 72 h. After incubation, bags wereprocedure with a 0.05 probability level. In
washed in cold water, and frozen at —20 °Cthe second analysis, the species effect (S)
Thawed samples were washed three timegithin harvesting stages was examined
for 5 min in a turbine machine and subse{y =l + S +€). Degradation kinetics were
quently dried at 80 °C for 48 h. Three addifitted by non-linear regression. Kinetic
tional bags of each hay were reserved foparameters and degradability values were
the zero incubation that involved the wash€xamined as described above, but in this
ing procedure without prior rumen incuba-case, animals were considered as blocks for
tion. For each animal, disappearance datgoth types of variance analysis. All analyses
of DM and CP was fitted to the model pro-Were performed using the SAS v 6.08 sta-
posed by @rskov and McDonald [14]. Wetistical program [20].

estimated the effective degradability (D) of

DM and CP in each sheep using its rumen

particulate outflow rate (f as these authors 3. RESULTS

did. These values were determined for th
vetch-oat hay included in the diet. A descrip

tion of the method and results (mean value . o
= 2.91+ 0.32%hY) has been previously Botanical characterization (Tab. I) shows

a lower leaf to stem ratio at flowering and a
reported [13]. higher DM seed content in hairy vetch than
in common vetch. Differences for seed
weight and harvest index were mainly
important at L, with lowest values for hairy
vetch.

_Dry matter, organic matter (OM), and  Taple Il shows the chemical composi-
nitrogen of hays, refusals, and feces wergon of common vetch and hairy vetch hays
determined following AOAC procedures prior to and after baling. For unbaled hays of
[4]. Crude protein was estimated by multi-hoth species, the OM content remained fairly
plying Kjeldahl N by 6.25. Neutral-deter- constant among harvesting stages. On the
gent fibre (NDF), acid detergent fibre contrary, CP concentration decreased in the
(ADF), and acid-detergent lignin (ADL) L,-L, phase but remained unchanged in
were measured as described by RobertsafRe L—L, phase, and NDF concentration
and Van Soest [16]. Acid-detergent insol-increased over the seed filling period. Nev-
uble N (ADIN) was determined by Kjeldahl ertheless, the rates of change of CP and NDF
analysis of the direct ADF residues. Grossvere lower for hairy vetch hay than for com-
energy (GE) and energy digestibility of themon vetch hay (1.52 vs. 1.86 g @& and
baled hays were determined by measuring.58 vs. 2.89 g ND#1, for the whole
heat production from the offered hays, ,-L, period). ADL content of both hays
refusals and feces in an adiabatic calorimewas fairly constant. Figure 1 shows the main
ter bomb. chemical components (CP, NDF, and ADL)

_%.1. Chemical composition of vetch hays

2.4. Chemical analysis
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Table 1l. Chemical composition (gg~2DM) and energy concentration (M@ 1DM) of field-cured
hays from common vetch and hairy vetch at three harvest stages prior to and after baling.

Common vetch Hairy vetch

Item Lt L, L, L, L, L,

(a) Unbaled hays
Organic matter 873 887 890 889 878 885
Crude protein 265 196 198 237 184 179
Neutral detergent fibre 446 519 550 439 526 537
Acid detergent fibre 309 319 340 330 375 396
Acid detergent lignin 93 97 93 96 88 87

(b) Baled hays
Organic matter 866 883 814 874 883 910
Crude protein 230 197 150 193 156 158
Neutral detergent fibre 510 493 530 473 522 548
Acid detergent fibre 323 343 349 350 373 410
Acid detergent lignin 87 99 97 101 93 91
ADIN?2 7.4 7.7 14.0 8.4 13.1 8.4
Gross energy 17.9 17.7 15.9 17.7 17.9 18.1

1L1, L,, L;are harvesting stages (see Tab. I).
2 Acid detergent insoluble N: % of total N.

of the leaf, stem and grain. For both types 08.2. Digestibility of nutrients

hays, CP concentration decreased in all and DM intake

botanical fractions as seed maturation pro-

gressed, while NDF concentration increased pjgestibility of nutrients for common

in the vegetative structures but decreasegetch hay decreased betwegrahd L, but
in the grains. A similar trend was observedhe reduction was only significant for NDF.
for ADL concentration. The variation of From L, to L, however, digestibility of all
NDF and ADL concentrations in hairy vetchnutrient fractions decreased significantly.
stems was, however, very limited, while inwithin hairy vetch hay samples, a trend
common vetch stems the ADL increase wagsowards a lower nutrient digestibility was
very important (more than 70% between L observed between,land L,. From L, to
and Ly). L5, however, the opposite trend was true.
) . Thus, digestibility values atjlwere close to
Baled hay samples, with the exceptionnose observed for,(Tab. Iil). The species
of L, common vetch, had lower CP con-effect did not show a clear trend. For the L
centrations than hay forage collected prior tgnd L, harvesting stages, common vetch
baling. Conversely, the NDF and ADF con-showed higher digestibility values than hairy
centrations from baled samples had higheyetch, with significant differences for NDF
values than those observed from unbalegind ADF in the L stage and for all frac-
samples. The OM concentrations wereions in the L, stage. On the contrary, hairy
similar in baled and unbaled hays, exceptetch showed higher digestibility values at
for the baled common vetch hay at the L the L, stage, but differences were only sig-
stage, which showed a low OM contentnificant for OM and ADF. Voluntary DM
(814 gkg1DM). intake of common vetch and hairy vetch
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Figure 1. Effects of maturity on the concentration of crude protein (CP), neutral detergent fibre (NDF), and acid detergent ligrhl¢af3L(p), stems
(O) and grainsX) of unbaled hays of common vetch (- — —) and hairy veteh.
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Table . Voluntary dry matter intake (gg°-"2d™1) and nutrient digestibility (%) of baled hays from common vetch and hairy vetch at three harvest
stages.

Harvest stage effects Species effects @

Q

ltem Common vetch Hairy vetch P{value) g
o

L, L, L; SEM L L, L; SEM L L, L, 8

3

DM intake 447 555 544 228 506 565 629 3.78 0.570 0.877 0.363 §
=

<

Apparent digestibility: g.
OoM 67.8 66.3 59.1° 0.95 63.5 569 616 1.43 0.106 0.006 0.027 ;T
Energy 65.8 63.2 56.0 0.79 60.3 546 588 154 0.089 0.007 0.057 =
cP 76.7 76.# 68.8 0.84 76.%8 66.3 71.6 0.86 0.340 <0.001 0.082 g
NDF 64.3% 537 48.F 1.09 476 445 486 1.83 0.002 0.025 0944 &
ADF 57.8 52 46.1 1.49 489 428 502 1.35 0.066 0.010 0.052 §
(o]

OM = organic matter; CP = crude protein; NDF = neutral detergent fibre; ADF = acid detergent fibre. SEM = standard emeaof. the §
aMeans between harvest stages within species with different superscripts are significantly dffe@05(. 2
[%2])

1L1, L,, and Ly are harvesting stages (see Tab. I).

LE
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hays (Tab. Ill) was unaffected by the speciebarvesting stages, with the lowest value at
or harvest stage effects. the L, stage.

3.3. Ruminal degradation of DM and CP 4. DISCUSSION

Most kinetic estimates of DM rumen  There was a greater CP concentration for
degradation were affected by the harvestommon vetch than for hairy vetch hays,
ing stage except the degradation rate of DMvhich was in agreement with the higher leaf
(ky) from common vetch hay. The sameto stem ratio at flowering and a higher har-
trend was observed regarding the speciegest index during pod-filling (Tab. I).
effect. In this case, only the soluble DMTrevifio and Caballero [21] and Caballero
fraction at the L stage was not significant. et al. [7] also indicated higher leaf to stem
ratio and seed weight in common vetch than
- ) ...~ ~in hairy vetch, respectively. In our work,
Ii'g'lgg:gr:]hoosevgfcsﬁrvssﬂ fgred'r%edsé'gi'my' the depletion of CP concentration (13.8%
declined through the seed filling period o 0" 8verage) observed between unbaled and
mainlv between Land L. For hair vetc'h tb_aled hays was propab_ly due to relatively
h Y d (%‘ b'I'thd 3& bet ' _higher losses of protein-rich plant parts, such

owever, degradability decreased beWeeRs'q af5 ang grains (Fig. 1), during baling.
L, and L, and increased during the-L, _ _
period. The greatest differences between Crude protein concentration decreased
both hays were found, therefore, at the Las seed maturing progressed.'The rate of
stage. The changes of DM degradabilitychange, however, was much higher in the
were opposite to those of the undegradabler—; than in the L-L; phase, suggesting

fraction, whose values were higher in the2D Offsetting effect between a decreasing
hairy vetch hay, except for the, ktage. CP concentration of vegetative structures
’ and an increasing proportion of the protein-

Rumen degradation kinetic estimates ofich grain. Caballero et al. [8] illustrated the
CP were affected by the harvesting staggame effect when comparing fresh forage
(Tab. IV). The CP undegrable fraction fromyield and forage CP concentration of com-
common vetch hays increased from 8% aton vetch at four maturing stages during
the L, to 26.6% at the }stage. Neverthe- pod-filling and indicated that maximum CP
less, the rate of change (% udit) was yields per ha were reached when there was
three times higher in the,tL ; period (0.89)  50% DM in the seed. In the present work,
than in the L-L, period (0.28). As a con- however, this offsetting effect was not
sequence, the soluble and potentially degra@dbserved in baled common vetch samples,
able fractions of common vetch hayswhich showed a high decrease of CP con-
decreased from lto L;. The CP undegrad- centration in the kL, phase. This may
able fraction from hairy vetch hays, how-have been the result of a higher loss of seed
ever, reached its maximum (25.5%) at the Lfrom maturing pods in common vetch than
stage. The rate of increase observed for thig hairy vetch when both species were baled
fraction between the land L, stages (0.52) at the most advanced seed maturing stage.
was lower than the rate of decrease betweérhese losses may be caused by the dehis-
the L, and Lg stages (0.70). As a result, CPcent character of pods and the high seed
degradability from common vetch decreaseaveight of common vetch. The;lcommon
over the seed filling period, but only thevetch hay could have been affected by soil
value at the L stage was significantly dif- contamination during mechanical baling.
ferent. For hairy vetch, significant differ- Therefore, both effects (grain loss and soil
ences were found between the threeontamination) may explain the higher rate

The changes in DM degradability were



Table IV. Degradation characteristics of dry matter and crude protein of baled hays from common vetch and hairy vetch at thresgbarvest st

Harvest stage effects Species effects

Item Common vetch Hairy vetch P{value)
o)
L, L, L, SEM L L, L; SEM L L, L, §
Dry matter 3
A (%) 243 269 22 0.27 35.6 222 2268 043 <0.001 <0.001 0.524 8
B (%) 53.8 453 389 041 38.6 36.9 41.4£ 0.37 0.003 0.006 0.045 3
U (%) 21.72 282 389 0.24 27.6 41.8 36.C¢ 0.21 0.020 0.007 0.030 §
Kd(%-h—l) 7.7 8.4 9.1 0.59 920 9.3 7.1 038 0.035 0.012 0.005 2
D (%) 63.6 60.2 51.6 0.59 63.7 49.7 52.¢ 0.43 0.779 0.004 0.600 z
>
Crude protein g
A (%) 38.4 39.°2 289 051 477 37.9 43.F 0.56 <0.001 0.423 0.006 %
B (%) 53.6 46.8 443 0.97 398 36.6 39.9 0.97 <0.001 0.079 0.038 =3
U (%) 8. 141 26.6 0.56 12.3 258 16.£ 0.38 0.005 0.024 0.001 =
Kd(%-h—l) 8.4 11.6b 127 0.88 12.3 14.0 10.0 1.47 0.020 0.474 0.095 %
D (%) 78.3 76.8 651 0.61 79.8 67.7 745 0.73 0.038 0.004 0.009 g
QD
A, B, and U represent soluble, non soluble degradable, and undegradable fractions, respegfiradtiokal degradation rate of fraction B. D, degradability (calculatedﬁ

for a rumen transit rate of 2.810.32%h1). SEM = standard error of the mean.
a—CMeans between harvest stages within species with different superscripts are sigRifc@is).
lL1 L,, and Lg are harvesting stages (see Tab. I).

6€
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of decrease of the CP concentration fronthe progression of maturity seems to be more
baled common vetch samples betwegn Lintensive and the grain compensatory effect
and Lg, although the individual incidence less important (in baled hays) than in hairy
of each factor cannot be elucidated. Mosvetch. The present results suggest that if
fibre fractions showed an increasing trendigher quality forage is the objective, vetch
from L, to L; (Tab. Il) which suggests that, forage should be harvested at the bloom
for these fractions, the increasing proporstage and that common vetch is preferable
tion of grain does not fully compensate thedue to its greater nutrient supply. Never-
effects of maturity on vegetative structurestheless, if maximum export of nutrients is
Digestibility results of baled hays showed!€ objecgve,hthe mofs:] |r_1terest|rr]1% option q
a general agreement with both the evolu§e.’,§]ms tf[) elt euseo b ary vet(t:h ﬁrvestel
tion of their chemical composition and the}NI gla ure legumes, ecaus? e "’.‘ly col-
guantity of the DM undegradable fraction. ected maintains an energy value similar to
Since stems are the less digestible part cSPat observed at the_bloom stage W'th.O.Ut an
important decrease in the protein nutritional

the plant, the high increase in ADL Con_value In addition, as a consequence of the
centration for common vetch stems (Fig. 1) : ’ q

should be related to the observed reductioﬂelay In the cutting date, this option has the
of digestibility. Conversely, ADL was fairly advantages of a lower rain hazard and faster

constant in the stems of hairy vetch. In addi':’md easier haymaking. Another possible

tion, the grain compensatory effect Was'alternanve for this purpose would be the use

; - of recently released non-shattering common
apparent at thegstage in hairy vetg:h but etch cuIt%vars at later harvestin gsta es
not in common vetch. Here, the grain effect/ g stages.
was obscured by an unexpected high non- Ruminal degradability of CP of the com-
structural silica concentration in this hay,mon vetch hay studied by Rubio [18] was
which may have produced an additionathe same (78.3%) as that observed in the
depression of feed digestibility [23]. present study for the,Istage. Degradability

The changes of DM degradability with Qf.CP decrea;ed from flowering to the pod-
maturity showed, in both hays, a trend sim1illing harvesting stages. Andres [3] reported
ilar to that observed for the apparen® value of 75% for the grain CP degrad-

digestibility of OM or energy, since the main aPility of the two vetch species, which is
part of forage digestion occurs in the rumens'm'lar to those observed in our study for

Few studies have reported the DM degradd'ain-free samples from the ktage. There-
ability of vetch hay samples. Rubio [18] fore, grain maturation may have produced an

found a mean value of 68.6% from a com2ffsetting effect on CP degradability through

mon vetch hay harvested at the floweringn@turation. As in the other parameters
stage. This sample, however, had a low P concentration, digestibility or DM

NDF, ADF, and ADL concentration than d€gradability), this compensatory grain
the L, samples of this study. effect was observed for hairy vetch but not

) ) o for common vetch hays. Decreases of CP

The different evolutions of digestibility or degradability were mostly related to increas-
degradability with maturity in common ing proportions of both the rumen undegrad-
vetch and in hairy vetch are explained congble CP and the ADIN fractions of the hays.

sidering that (1) maturity effects are theTherefore, these lower values cannot be con-
result of the digestibility depression in veg-sidered as a positive effect.

etative structures (due to increases in cell

wall and lignin) and of the enlargement of _If kp proposed by the PDI system [24]
the proportion of grains (of low cell wall (6%h-1) had been used instead of the cal-
content), and that (2) both effects are difculated values, rumen CP degradability val-
ferent for both species. So, in common vetches of 69.7, 69.9 and 59.1% foy, IL, and
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L, for common vetch hay would have beerREFERENCES

obtained, respectively. Corresponding val-
ues for hairy vetch hay would have beer!!
74.4, 63.5 and 68.6%, respectively.

On the contrary, degradabilities of CP
presented in Table IV are apparent sincé&l
microbial contamination was not taken into
account. The application of a corrective
equation, obtained under similar experi-
mental conditions by Rodriguez et al. [17](3]
produced values of 82.9, 81.7, and 70.9%
and 84.9, 73.9, and 81.2% at the L, and
L ; stages for common vetch and hairy vetch
hays, respectively. The underestimation of*!
CP degradability derived from microbial
contamination increased with the maturity[s]
stage. Nevertheless this variation was low in
both hays. Since the rumen undegradable
protein fraction should also be indigestible;
in the small intestine, the high degradability
of these hays is indicative of a low content
of digestible bypass protein. Therefore, as,)
previously observed for vetch-oat hays [11],
nitrogen use efficiency in vetch hays is
mainly linked to microbial protein yield.

In conclusion, although CP concentraL®!
tion decreased and NDF increased as plant
maturing progressed within the pod-filling
phase of the two species, the effects of mati®!
rity on the depletion of the nutrients supply
were more pronounced for common vetch
than for hairy vetch hays. Consequently
when the production objective is qualitytlo]
hays, the best option is common vetch har-
vested at bloom. Conversely, when the max-
imum export of nutrients is the objective,[11]
the use of hairy vetch harvested at the stage
of mature legumes is the most interesting
option. [12]
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