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SUMBMARY

Four grass species namely: Cynodon nlemfuensis var robustys (M); Penni-

selum purpureum Schum (MN); Cynodon nlemfuensis var nlemfuensis (P} and

Panicum maximum Jacq, (@), each between the 4th and 5th, 6th and Tth, and &th
and 9th week of regrowth, was cut in the fourth and fifth years of grazing for hay
(l.@. in 1872 and 1873), Digestion trisls with West African dwarf sheep showed
that there were significant differences in the extent to which the dry matter of the
different grass species was digested (P 0. 001) and among the stages of growth
(B 0.01), The differences between animals within and between troatments and the
Interactions between treatments and periods of cutting were statistically not slgnifi-
cant. The differences among treatment means indicated that treatment Q (68,5 4
2. 73%) was digested better than treatment M (64.9 + 7.18%, P 0.001), and treat-
mants N and P (60.3 % 5. 37% and 58,7 5. 30% P 0. 01) respectively,

The digestibility of erude protein was generally low in each of the grass specie

studied. This 18 probably a reflection of the low erude proteln content of the Erass
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hays which was below 9 pereent of dry matter. Il ranged from approximately
27.3 percent in treatment N for the 6th waek regrowth hay to 51, 8 percent in
treatment @ for the hay harvested in the 8th week of regrowth, The differences
among treatments, stage of maturity, and the interactions between trestments
and stage of cutting were not statistically significant.

Significant differences betwoeen treatments were observed Lo the digesation
of the energy content of the feeds (P (. 001). Treatments N and § were bottey
digested than M and P (P 0. 05).

Exprossed on metabolie size basis, the intakes of dry matter, crude protein,
and energy showed significant differences between treatments and between ages
at haryest. The intakes of dry malter in treatments @, M, and P were significantly
high&:r{? 0, 05) than treatment N while there was more dry matter taken from the
4th and Sth week hays than from the hays made from the species harvested in the
Gth weelk of regrowth (P 0. 01). More crude protein was consumig per kgt 75 i
freatiments M, P and Q than in treatmment N (P 0.01), and in treatment M than Q
(P 0.08)., There were hWgher protein intakes from hays made in the 4th and 8th
than those mado in 8th week of regrowth (P 0, 05). Treatment Q supplied more
Energy par I-:g"' 75 than treatments M, P and N (P 0. 45), while more energy was

consumed per kilogramme nf motabolio size in treatment P than in treatment N

(P 0.08).
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The intake of digestible crude protein was relatively low and this probably
accounted for the losses in the livewelight of the exporimental andmals,
The results of the experiment dre sugpestive of the need for supplementary

protein feed during the dry season if animals are to make any Uveweight gnins,

INTRODUCTION

Dry season feeding of livestock especially of domesticated ruminant animals,
has always posed constant problems to the livestoek farmers since there s little
T no pasture 1o graze during the long dry season of the tropics., As a resull,
anlmals partioularly cattle, tend to lose more weight thay they galned in the previous

ﬁm-ﬂlﬁm been made in the past to provide for the dry season by con-
serving forage elther in the form of hay or silage. The latter form of conserved
hﬂmln mwu;mﬂﬁd tﬂ the Bouthern part of Nigeris because the wet conditions
:ugunjr'mmﬂhg at the peak production of green forage, are unsuitsble for hay
production, However, there are some years In which the weather situstions
towards the end of the rainy season are eonducive to hay making in the South.

A number of studies has been made to investigate the nutritive value of

Elanding hay with or without supplementation as well as hay made [rom both grass
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and legume species in this country and eolsewhere in the tropics (Mlller, Rains

and Thorpe, 1964; Haggar, 1970; Brinckman, 1874: Lansbury, 1958; Elliot

and Croft, 1858; Elliot and Fokkema, 1960; Smith, 1962), The main object of

the present studies iz to assess the mutritlve value of hays made from four diffarent

grazed pasture grass species cut at different atages of growth.

MATERIALS AND METHODS

The four grass species used In mitking the hays studied in this experiment
namely: Cynodon nlemfuensis var robustus (M); Pennlsetum purpureum Schum

(N); Cynodon nlemfuensis var nlemfuensis (P); and Panicum mmdmum dacq (@),

were planted as pure stands between August snd September, 1968 4t the Unlveraity
of Ihadan Teaching and Research Farm.

The experimental arca consisted of 3. 84 ha which was divided into four equal
plote of approximately 0. 91 ha each, Fach plot was further divided into four equal
N—'d:h of spproximately 0. 23 ha each and each sirip was sub-dividied into zix sub-
prlots of about 0. 04 ha each. The resulting 96 subplots were randomized and planied
to the four grags species such that the grasses could be grazed or harvested at
three stages of growth, namely: at 4, 6 and 8§ weeka of regrowth.

At about the middle of April, 1969, the grasses were cut back so as to allow

for uniform regrowth, At 4, 6 and & weeks of regrowth the pastures were rotation-

ally grazed by White Fulanl (Zebu) steers. Each treatment subplot was cut back o

allow for uniform regrowth after grazing:
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Application of Fertilizers*

No fertilizer was applied to the pastures in 1969 because of non-availability
in the country, In 1970, 251 ke/ha of triple superphosphate was applied in two
equal instalments on My 13 and on August 18, respectively. In 1971, 251 kg'ha
of urea was applied on May 28 and on August 17, réspectively, In 1972, 251 kg/ha
and approximately 126 kg/ha of single superphosphate were applied in two instal-
ments as in the two Preceding years, On August 23, 1973 half of the fartilizery
used in 1072 wae applied.

The grasses cut for hay in 1973 were harvested in November, while those
for 1973 were harvested on September 18, for the 6ih and Bth week regrowths and
on October 28, for the 4th week regrowth. The cut grasses were field-cured foy
forty-eight to seventy-two hours, gathered and made separately into 30 to 40 kg

bales and stored in the shed until-they were used for the digestion trigls,

Digestion Trials,
The first experiment consisting of three digestion trials was carried out

with twelve West African dwarf rams ranging in livewelghts from 26 kg to 35 kg
with & mean of 29 + 3, 20kg between December 1972 and February 1973, Each trial

congisted of Lten days preliminary period followed by eix days of collection pariod.

The four grass species were regarded as four treatments and each treatment was
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tested at the three stages of growth., The rams were randomized into four groups
of three animals each and each group was assigned to each freaiment. Each diges-
tion trial was conducted with hays cut at the same stage of growth for the four
trestments, The second experiment was similar to the [irst and was conducted
between March and May 1974, The first trial which had a collection period of
twenty-one days was preceded by a nine-day preliminary period. Each of the
remalning two trials was preceded by a nine-day preliminary period followed by
seven-day collection periods. The second experiment differed from the first in
that two rams were used per treatment, the liveweights of which ranged from
approximately 24 to 32 kg with a mean liveweight of 28. 0 + 3. 08 kg iIn trial one,

23 to 33 kg (mean 28 + 3. 38kg), and 24 to 32 kg (mean Z8 + 3. 42kg)} in trials two
and three respectively. Each ram was harnessed with a colleetion bag attached
for the total collection of facces. During each preliminary period, 1.0 kg of hay
at the appropriate stage of regrowth was offered to each ram twice daily (approxi-
mately 500 g each at 08, 00 hours and at 16. 00 hours). During each collection
period, each animal was offered the mean of lts dally dry matter intake during _ﬂle-
preliminary period less ten percent, Before the first day's portions of the feeds
were offered shbout 500 ¢ reprosentative samples were taken from each treatment
lot for dry matter determination and chemical analyses. Similar samples were

taken subsequently every three days., TFaeces were collected at 0B. 00 hr. and at
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16. 00 hr. Just beforve feeding. The morning and evening faecal collections for

each ram were bulked, weighed, thoroughly mixed and representative samples

taken for dry matter determination and for chemical analysis. Euach day's orts

for each ram were similarly treated. Tap water and salt licks were provided ad lib
Samples meant for dry matter determinations were dried in the electric oven

at 105°C to constunt weight (48 hours) and those meant for proximate analysis were

dried in a forved-drought oven-at 70°C for three duys, and later milled in a Christy-

Norris hammer mill to pass through 1. 68 mm mesh, lshellad and stored in alr-

tight Kilner hars or machine sealed plastic bags until needed for analysis.

Proximate analyses were as doseribed by Olubajo and Oyenuga (1970) except
that the cxude fibre was determined by the trichloroacetic scid method (Anon,1967),
The energy contents of the feed and faecal samples were determined with a Gallen-
kamp ballistic calorimeter.

Analyses ol Varisnce were those based on factorial design In which anfinals
in each treatment were regarded as replicstes, the four trestments as the main

lreatments and stages of maturity as sub-treatment observations.
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RESULTS

The proximate composition of the grasa hays are shown in Table 1. ‘The

data in Table 1| indleate that the grude protein content of the grass hays are low

Table 1. Cheomical Composition of Grass Hay

b A Dry matter Residual silica- Crude Crude Ether HN-frec

RxeHano Eeks at harvest dry mat- free proteln fibre  extr- extr-

(weekst oy ter (§) _ ash acle  acts

% of dry matter.
e

C. plemfuensis 4 31. 60 92, 04 3. B6 7.91 34.47 1.21 B2.55
var robustus B 26,00 g1.13 4. 38 g.61 37.86 1,14 47.81
8 26. 00 92.12 5. 67 B.26 SH.57 1.35 46,13

Pennisetum 4 15.41 9. 87 5.76 7.93 38,79 (.87 45.6b
purplreum & 17. 20 a1, 91 B, 02 7.49 S6.72 1.26 48.31
8 22 B0 92.12 8. 20 6,40 37.50 1.20 48.70

C. nlemlucnzsis 4 29, Bb 93. 20 b, 24 T.27 40,84 1.01 4L 54
var nlemfoensis 6 23. 70 a1. 09 4.78 .34 37.47 1.08 48.35
8 23. 50 91, o 3. 92 8.894 42,21 1,13 44.40

Panicum 4 23, 00 92, 74 5. 67 §.72 .42.80 0.92 4409
T AXIMUIT G 22. 00 91. B& 3,31 4,77 44,80 0,79 46,324
8 25.50 90, 43 h.21 .68 35.34 1.12 B52.35

and the grude fibre high even for the hays made [rom grasses cut and conserved in

the fourth week of regrowth, The apparent dry matter digestibility values shown

i Table 2 ars for hays made in 1872 and 1973 while the digestibility values ot

mutrients are for hays made in 1973. The dry maiter digestibility values show that
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the hays made 10 1973 have higher values than the valucs obtained in the previous
year. This is probably as g result of the period of the year in which the latter
were cut for hay, a period which was drier than the periods of cutting in 1974,

In addition, more fowering and therefore even poorer quality might be expected
with harveata laken later In the year. The vilues ranged from approximately 37. 4
parcent for Pennieetum purpureum harvested in the 8th weel of regrowth in 14972

to approximately 71. 0 percent for Panicum maximum hay made at the same stage

of regrowth the fullowing year. The results showed that thore were significant
differences between treatments (P 0. 0601 ) and between the stages of regrowth at
barvest (P 0. 01}, Treatmonts means showed that (reatment @ was digested to a
gredter extent than treatment M (P 0. 001) and than either 6f the other two treat-
menta (P 0, 01}, Hays harvested In the Sth week of regrowth were more signifi-
cantly digested than those mode from grasses cut in the 4th and 6th week of ro-
growths, (B 0.01), With tho exception of treatment M in which the dry maiter of
hay was slightly better digested In Experiment [ than in Experiment [I, treatments
N, P and Q resulted in higher dry matter digestibility in Experiment IT than in
Experiment I (P 0. 001).

The upparent digestibility of the erude protein sontent of the hays was low

and is probably a reflection of the low crude protein and high erude fibre contents
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of the hays. It varied between approximately 27, 3 percent for hay made from
Penpisetum purpurenm cut In the ath weelk of regrowth to 51. 9 percent in Panicum
makimum hay made in the ath week of regrowth, The degres of orudo protein di-
peation either among trestments or among stages of growth at haryest was not
significant (P 0.06), The crude fihre was 10re digestible in all the hays than
either the dry matter, erude protein or the energy content, The mean apparent
digestibilities were hetween 65,4 + 8, 33 percent for the loeal glant star grass hay

{C. nlemfuensis var, robusiug) and 76. 0 + 4. 53 percent for Panicum maximum,

The mean digestibility of the energy eontent of the grass hays parallels the dry
matter d:gaaﬂ;[bﬂitrlu each of the treatments in the 1973 cuts, Differences hetween
treatments were statistically significant (P 0.001). 8o also was the interaction
between treatments and the stage of growth at cutting (P 0. 06). Data indicate that
l the energy contént of hays from the tall growing grass specles (treatmuents N and &)

was digested to a greater degree than those of the hays from the stoloniferous specles

(P 0.001) while between the two varieties of etar grass, C. nlemfuensis var plemiu-
ensia had higher energy digestibility (P 0. 05). The soluble garbohydrate conlent
s dipested the most. There were no significant differences within each treatment,
jut among treatment differences were significant (P 0.05). Slgnificant diffurences
1, 05) axisted between the N. F. E. digestibility of treatments N and @ on the one

and of treatment N on the other.
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The Intake per head per day of dry matter (DMI), crude protein (CPI) and
energy (EI) as well as of digeatible dry matter (DDMI), digestible erude protetn
{DCPL), and digestible energy (DEI), are presented {n Table 3. The mean DMI
pér head per day was highest for treatmont M and lowest for treabment N, It

varied between approximately 490 + 0, 08 g for Pennisetum purpureum hay and

590 + 0. 06 g for hay made with the robustus variety of Cynodon, The DDMI was
shightly altered from the pattern shown for DMI. The highest mean Intake value of

aboul 380 + 0. 05 g was by sheep fed Panloury maxbmum hay. The CP1 in all the

irenim ents ehowed approximately the same trends as for DMI while the EI and the
DEI exhibit a similar pattern as the DDMI except lor DEI in treatment M. In order
to sbvinte the differences that might hove arlsen In Intake a5 a result of differenves
In thie liveweight of the experimental animals, the intake of nutrients is also expre-
ssed on metabolie size (kg "Wsl basis (Tahle 3). 'The values shown in Table 3
indicate that on metabolic size basis the DMI, DDMI and DET showed similar trend
45 obtained for DDMI on Hvewelght basis while the OPI and DCPT maintained the
previous pattern. There were highly significant differences (P 0,001) smong
treatments and among stages of growth in DMI, EI and DEI expressed op metaholie
slze basia, Significint differences also existed betwean lreatments in the intakes

of erude protein and digestible crude protein (P 0. 01).



144

FE0F 762 ¥ 0 + 85 " EZ°0 + 8% 1 BF ‘% + BE L9 uRap

Z1'e 186 BL*T 66 1L 8

78 A e 82T £L'99 o

LI'E 08 ¢ T o180 t TIMDTIE L
8 °0 + €62 680+ 2.8 EZD+FI'T T8+ £8'9C B

6T LE B PE "1 £0 20 8

L R G1"E BE0 EF T8 4 STSUaNdaE *JIATA

0g 't 09 '8 02T £1°'99 ¥ STFUaTWau 7y
ag ‘D + 882 20+ 06°E 6T "0+ 08 °D ZZ' + 6200 oBay

861°2 192 160 g0 *Ag 8

9E 2 8% z1'0 Z9'z¢ o ELEEG LT

00 " L1°E 20 "1 20 "LC ¥ G ELIEE
LE'D+ LR°T 9% °0 + 92 "2 OT*0 F 80T 00 "€ + 60 "1S R O]

Z8°1T 82 91°1 61°22 8

9% "¢ 8Lz 66 "0 gF "g9 9 SmEngor Jes

£S°T 8T 96 0 7O *L¥ ¥ STRUSTgWaTd -0

a2y o0 meoR) (syamont] 34 00T/T) %) (sam) oo
an aa NOL NOL ady
daayg Aq sfey ssean jo mﬂﬂu-.g __E.E:m
slqeaTlogeisi pue (Fa) ARaeug apqpealiig pue (NELL) siuatimy oqnsedia miol, T gL



147

Nutritive Value of Hay.

The values for the total digestible mutrients (TDN), the digestible energy
(DE)} and the metabolizable energy (ME) for the grass hays are presented in

Table 4. The mean TDN for C. nlemfuensis var. plemifuensis and Pennisetum

purpureum hays are similar and are higher than those of hays made from the local

strain of Cynodon but lower than the mean of hays made from Panicum maximum

by about 11 percentage units, Furthermore, both Cynodong are higher in mean
TDN (kg 100kg livewsight) than Pennisetum purpurcum. The mean energy Intaks,
either In the form of TDN or when expressed in terms of DE or ME, was gencrally

lower for hays made from Cynodon nlemfuensis var robustus and was highest for

the Panicum maximum hays.

DISCU SSION
The results of these experiments confirmed the low nutrient associated with
tropical grasses particulerly the crude protein and the crude fibre. The data
obtained could also be Influenced by the variety, cultural management handling of
the hays belore and during storage and the time of harvest. French (1956) working
in East Africs reported that the erude protein and the crude fihre content of Panicum

maximim, Penmisetum purpureum and Cynodon plectostachyus hays out st 75-50cm

and at flowering stage were B. 86, 8.07 and 9, 16; 37.02, 35. 82 and 34, 86 percent

respectively. These values are higher than the corresponding mean values of
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B. 08, 7.27 and B, 26 percent for the crude protein and lower than the mean values

of 42,28, 37.67 and 87. 00 percent for the crude fibre contents obtained in the
present study for.the same species of grasses, The high fibre conteat and the
low erude protein is asscociated with the more rapld Ugnification than that which
normally cecurs in fodders from the cooler zones,

The moan apparent dry matter digestibilities were generally low in the lwo
experiments except for Panicum maximum hays and slightly higher digeslion co-
efficients obtained for the hays in the second year., In gonoral, the resulls are
{n agreement with those of similar experiments reporied by some workers elsewher
in the tropics. Smith (196?] reported means of 51. 7 and 58, 5 percent for unfert -
lized and N-fertilized veld hay (Hyparrbenia) while French (1956) found that hays
made from the three grasses referred to above had dry matter digestibilily of
approximately 61. 8, 64.1 and 62. 8 percent respectively, The higher dry mutier

wnuhmw:im Punlcum maximuom al all levels of maturity in the second

year cannot be attributed lo the dgnin content. For earler work (Olubajo, Van

Soest and Oyenuga, 1974) had shown that Pennisetum purpureum had o lower contest

of gruss species. It could however be attributed to the higher content of digestibla
dry matter it contained (Table 3). It could slso be due to longer retention of this
species in the veticulo-rumen of the sheep.

The crude protein digestibility cocfficient values of the grass hays are low

and are slightly lower than the values reported for the same species of grasses
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with slightly higher erude protein content (French, 1#56). Similar ohaervations
have hean reported of grass hays with crude protein content ranging from 5. 1to
11, 5 porcent and having dry matter and grude protein digestibillties of 44 to 61.79
percent and 33, 6 to 62. 6 percent, respectively (Milford, 1960; Todd, 19506;

Elliot and Croft, 1958). The rapid reduction of crude provein with age In tropical
forages has been attributed o the vapid rute of growth of theso plants and the
rapid butld-up of erude fibre and the eperustation of lignin in them, The perfor-
mince of animals in terms of livewslght increases depends upon e level of crude
protein present in the feedstull offered, The shesp fed these havs (L8973), loat

3, 1 g/head/day when fed hays harvestad tn the 8th week of regrowth. It has shown
that the digestibllity of herbage crude proteln 1s proportienal to the percentage
erude protein in the herbage and that the total feed digestibility falls rapidly as the
cmﬁnﬂrﬁﬂﬁn@umw § percent (Glover and French, 1657; Glover, Duthie
and Dougail, 1960). It {a apparent that the level of erude protein in the herbage 18
the main factor determining the nutritive value af low quality tropical forages. The
loss in welight by thie experimental animals fed hays harvested In the Sth week of
regrowth is difficult to discern sinee the percent digestibility of erude protein as
wall as the CPI and DCEI for grass hays eut at this stage of maturity was higher

than 1n the 4th and 6th week regrowth hays in each treatm ent.
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With the exception of C. nlemfuensis var. robustus hays, the digestibility
of erude fibre in other three grasas species was high and in all cases it was higher
than the digestibility of the nitrogen-free extract. This is to be expected since
it is known that tropical ruminants are known to be very efficient in the degres
to which they digest erude fibre (Lansbury, 1958; French, 1856). It has been
suggested that the probable reason for the apparontly high digestibility of the
erude fibre in tropical forages lies in the fact that the lignin present in the crude
fibre of these forages is more soluble in the reagonts used in the analysis of crude
fibre and that the lignin not recoverable in the crude fibre 1s inoluded in the pro-
ximate component of the nitrogen-free extract (N.F.E.) This low recovery of
lignin in the grude fibre leads to a co rrespondingly high recovery in the N. F. E.
and that this may aceount for the low digestibility of NFE usually chserved in tropd-
cal forages (Quarterman, 1961),

The apparent digestibility of the gross energy content of the roughages in the
present study did not show any conslstent trend with regard to the stage of mamrity
in all the species of grasses studied. Mba, Oke and Oyenuga (1974) reported
Inereased energy digestibility coefficlent with increasing maturity when both sheep

and goats were used to study the utilization of & mixture of Cynodon plectostachyus

and Centrosema pubescens cut and fed at 6, 8 and 12 weeks of regrowth while

Ademosun (1973a) made contrary observation with advancing maturity of Panicum
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maimup harvested at 4, 7, 10 and 13 weeks of growth using goat as the experi-
mental enimal. The probable explanation for the divergent results obtained by
the various investigators could le In the season of the year In which the herbage
were harvestad,

¥or it is known that restricted rainfall leads to an inadequate absorption of
water and nutrients from the soil and to partal desiceations of the aerial herbage
tissues due o rapid respiration rates., With the approach to the dry sesson, the
intervals and intensity of wilting increase, the crude-fibre and the LHgnin bontents
rise with the consequent decrease in herbage organic matter digestibility, This
oxplanation may have accounted for the higher crude fibre, lower crude protein
contents and lower digestibilitics and intakes of dry matter, and mitrients observed
In the hays made at 4 weeks of regrowth in Experiment II.

Dry matter and crude protein intakes were low and independent of the stage of
maturity (Table 3}, This observation is similar to the report of other workers
{Ademosan, 1870a, b; Ademosun and Kolade, 1973; Johnson, Hardison, Ordovess
and Castillo, 1968). Johnson et al. (1968) also observed that intake was not closely
related to dry matter or erude-fibre content, Minson (1871} found that dry matter

Intake of three varielies of Panleum maximum decreased with advancing maturity

when fed to sheep, The dry matter intake expressed in grammes per kilogramme
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metabolic weight in this experiment was generally in conformity with the values
eported by Haggar (1970) when Adropogon gavamis was fed to sheep without any
supplementation. Similar reports have been m ade by Brinckman (1974) when

A, poyanus, Chlorls pavana and Stylosanthes puyanensis hays were fed to both

the lopal and crossbred sheep in Northora Nigeria. That the yoluntary intake of
idry forage such ashay is related to its digestihility is demonstrated by the resulls
of the present study where the intakes of hay dry matter ineressed by approximately
1.20, 0.47, 0,94 and 3, 03 g/unit of digestibility inerease :uhc:rl expressed as dry
matter intsle related to metabolic body size i_l-:gwﬂ' '35] for treatments M, N, P
and @ respectively. These values are not consistent and differ from the values
of 0.9 g/unit of digestible snergy for sheep given by Blaxter and Wilson (1962, 63).
It iz evident that there is a considerable advantage in glving livestock hay
of high digestibility since not only is the nutritive valuc per unit of food high but
lhis iz enhanced by an increased lutake of the hay when it is offered ad libitum
(Murdoch, 1967). Blaxter and Wilson (1962) have also obzerved that the intakes
of apparently digested energy from dried grass was 3. 3 times that of straw when
the epparent digestibilities of energy of the dried grass and straw were 69. 5 and
45, 9 peraent respectively.
The TN intake values (kg/100 kg livewelght) inoreased with increasing

maturity for Cynodon nlemfuensis var. robustus while the trends for the other
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grass haye were not consistent (Table 4). Johnson gt al. | (1968) using Guinea
grass with Holstein bulls and water bufalloes, and Ademosun {1973a, b) using

twio varieties of Cynedon and Ponleum masimum with goats as the experimental

animals, reported decreased digestible nutrients intakes with Inereasing maturity.
The mean tolal digestible nutrients Intakes of 1,03 + 0.10, 0.80 % 0,18, 1.14 #
0, 23 and 1. 48 + 0.23 kp/100 kg liveweight obtained for treatments M, N, P and

Q, respectlvely, were lower than the value of 1. 86 ky/100 kg Uveweight for
Btylosanthes gracilis reported by Ademosun (1970b) for the maintenance of Weasl
African dwarl sheep. When oxpressed on the bagis of ME however, it seems the
eneTEy intakes are adequate, for the ARC (1865) put the maintenance ME intake

of sheep welghing 30 kg at 1,17 Mcal/day for a radon containing 3. 0 Meal/kg

dry matter, All the grass hays resulted in liveweight increases when out at the
4th and Bth weok of regrowth (Means of 1, B8 and 1, 47 g/head/day). The huys
mude mﬂm Ath woek of regrowth led to losses (L. 61 to 3, 21 g, mean 2, 81 g/ head/
day) in all the treatments. This may indicate that while the epergy level in the
hays may be sufficient to meet the daily need of the animals, the amount of crude
protein and hence the digestible ¢rude protein in the hays made In the Sth week of
regrowth was probably too low for the maintenance of the experimental animals.

The ARC (19865) hus soggested that all diets for ruminants should contain at least



