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INTRODUCTION

The purpose of this project was to determine the effects of
site and variety on the feeding quality of spring barley straw.
In order to have samples of straw produced under similar
agronomic conditions, samples were obtained from the fungicide
treated plots of the N.I.A.B. Recommended List Trials. Samples
of straw were collected from eight sites (Bridgets!’, Wye, Harper
Adams, Morley, Cockle Park, Headley Hall, Trawscoed, Seale-Hayne)
in 1987. At each site the trial tested 12 varieties and two
fungicide treatments in é split plot randomised block design with
fungicide treatments on main plots and varieties on sub-plots.
In each trial there were three blocks. Samples were collected
from fungicide treated plots only except at Trawscoed, where
samples were collected from treated and untreated plots. A
random sample of approximately 50g of dry straw was collected
from each individual plot as soon as possible after harvest.
After removing all weed material the straw samples were dried and
milled to pass through a 2mm screen. In vitro digestibility of

the dry matter was determined using a cellulase preparation
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?derived from Trichoderma reesei) following the method of Jones
- and Hayward (1975). ;g gigg degradability was determined by
measuring the loss of dry matter from samples in dacron bags
placed in the rumen of fistulated bullocks. This analysis was
carried out in duplicate, i.e. each sample from an individual plot
was tested in two bullocks. The percentage of individual fibre
fractions in the undegraded straw was determined using sequential
cell fractionation. This involved progressive removal of each
fibre component using a‘modification of a method developed by Van
Soest (1966). From a known dry weight of straw cell contents
were removed by digestion with neutral detergent, hemicellulose
by digestion with acid detergent and cellulose by digestion with
72% sulphuric acid. After each digestion the sample was dried
and re-weighed. The contents of individual fibre fractions were
expressed as percentages of the dry matter. The percentage of
lignin was calculated as the percentage of material remaining.
Protein content was calculated as nitrogen content x 6.25.
Nitrogen content was determined using the Kjeldahl method.

The results for in vitro digestibility have been compared
with results obtained in a similar experiment carried out in the
previous year. These results have been accepted for publication
in the "Varieties and Seeds" (see attached photocopy) and hence
are not presented again here.

RESULTS

Tables 1 and 2 show the main effects of variety and site on
the measured parameters of straw quality. The site x variety
interaction was not significant, except for in wvitro

digestibility, where it just attained significance at the 5%
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probability level.

Effects of variety on straw quality

There were significant differences between varieties in in
vivo degradability, in vitro digestibility, cell contents and
hemicellulose (Table 1). The range of degradability values
varied between sites. At four sites the difference in in vivo
degradability between the highest and lowest ranked variety was
- greater than 15Z. At two of the remaining sites it was greater
than 10%.

To study the performance of individual varieties at
different sites the range of in vivo degradability values for
each site was split up into three equal groups termed, high,
medium and low. Individual varieties vere then allocated to
these groups.

Table 3 shows the number of sites at which individual
varieties were ranked as either high, medium or low in vivo
degradability. The variety Digger had the highest degradability
at five out of the eight sites from which straw was obtained.
The varieties Doublet, Regatta and Vista also produced straw of
medium to high in vivo degradability. The varieties Blenhein,
Ilka, Triumph and Klaxon consistently produced straw of low in
vivo degradability.

These results suggest that there are differences between
spring barley varieties in straw quality. These differences
appear to be consistent over a number of sites, and to be of
sufficient magnitude so as to be of practical importance to

farmers using straw as a feed for livestock or animal feed
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compounders.

Effects of site on straw quality

There were significant differences between sites in all the
measured parameters of straw quality (Table 2). Differences
between sites were larger than differences between varieties, and
always accounted for a greater percentage of the total
variability in any one parameter. The in vivo degradability of
the straw from Seale-Hayne was nearly twice as high as that of
the straw from Trawscoed. Sites in the south and east of England
(Seale-Hayne, Bridgets', Morley, Wye) produced straw of higher in
vivo degradability than sites in the north and west of England
(Headley Hall, Harper Adams, Cockle Park) and Wales (Trawscoed).
However the reasons for these differences are not clear.

Relationships between in vivo degradability, in  vitro

digestibility, fibre fractions and protein content

Table 7 shows the values of the linear correlation
coefficient  between in vivo degradability and in witro
digestibility, the percentage of the various fibre fractions and
protein content. For the data for all sites and varieties, in
vivo degradability was positively correlated with percentage cell
contents and negatively correlated 1lignin and protein content.
However, variation in cell contents, lignin and protein accounted
for only 27Z, 112 and 9% of the variation in in vivo
degradability respectively. There was also a significant linear
relationship between in vivo degradability and in vitro
digestibility. However, variations in in vitro digestibility

accounted for only 30% of the variation in in vivo

degradability.



DISCUSSION

In earlier.work (see enclosed paper) we found that there are
significant differences between varieties of spring barley in in
vitro straw digestibility. These differences were broadly
maintained over a wide range of contrasting sites in two seasons.
These experiments have shown that there are similar differences
in in vivo degradability in ruminant animals. Differences in
degradability between varieties and sites might be related to
differences in the content of various botanical fractions (mainly
leaf and stem) in the straw, or to differences in the
degradability of these fractioms. Cell contents represent the
most and lignin the least degradable fractions of straw and in
these experiments there were significan£ linear relationships
between the I content of these fractions and in vivo
degradability. Although there was & significant linear
relationship between in vivo degradability and in yvitro
digestibility the latter was not a good guide to the former.
The varieties Digger and Doublet produced straw of high in vivo
degradability and high in vitro digestibility. However several
varieties, notably Blenheim, Ilka and Triumph, produced straw of
low 1in vivo degradability but high in vitro digestibility. A
method of rapidly and accurately assessing straw degradability
would be of considerable use to purchasers of straw wishing to

identify high degradability samples.



60°0
L*E
0°¢
0°¢
L°€
0°€
2t
e €
6°e
0°€
L°E
[°€
£'E

uteqoad

oL*1
9°0L
8°0L
9°6
5°6
g°ei
L8
8°0l
LoLL
8°6
£°0L
rAY!
1°8

ugudgT

BO*1
G CE
9°v¢
cesE
cere
£YEE
9°se
6°€E
T*EE
S EE
c°Ee
9°ce
0°s¢E

esoTnITeo

15°0
B°EE
L*¥E
(2444
9°9¢
1%
0°LE
L°GE
9°s¢
¥°9c
0°G€E
L°9E
A1

esoTnNTTed

=Tuey

0°0¢
8°61
2°61
L°61L
9°0¢
£°61
cooe
£°le
£°0e
0°ee

B3Ue3U0D
182

95°0 06°0
9°%¢ Ye62
£°ve 8°0¢€
2411 [AF41
[A413 9°2¢E
¥igh 4 Al 1%
Yeee e
62 0°G€E
0°6¢t 6°5¢
0°€€ 6°S€
0°€€ L°9¢
¢°8t 9°9¢€
8°9€ 607
£31119138081P £311198PEITep
0I1TA UT OATA  UJ

JO 2 8% pesseadxe [[¥ oaw pus seq}s 3ydte Jo susew eJdw ®YB(Q

®JQTJ pu® A£37771q73803Tp

OI3TA U ‘A37TIqEpeaTep

OATA UT U0 A48FaBA JO 8906JJ%

BUBOY
Jo °*4°g

ufeyueTy
BqTI
ydungal
uoxeTy
eyojuJIo)
eugtor
ocsuwe)
BUBIJ
w38TA
B})edey
3e1qnoq

1e381(q

*Jeqqeu LIp eyy

*MBI18 feTaeq Jujads Jo BUOF3OBIJ

I eIqeg



BUBB)

1 60°0 80°L 90°1 05°0 45°0 %50 88°0 Jo *q°g
6°€ rAdo] ! LYE 9 5E 6°8l 0°LE L*Ye peodsmea,
Havg

Y2 6°t1L LUEE L°9€ L°8lL 0‘€EE L*62 e[¥0o0)
K swepy

9°¢t 0°€ElL L'EE oetve 8°61L 8°62 L°62 Jedrey
TT®H

g°e 66 >4 SVE €£°0e 0°9€ 0°LE foTpuwey
"y L°0lL L°YE G e ¥°1e G Ye 9°LE ohpm
e 1201 6°2¢ G %€ 6°le £'62 0°'8E LoTaop
9°¢ 9°8 €°G€E L*SE 602 6°8€ Loy 18103ptay
- _ eufey
6°2 - £°8 8°0€ Yo LE G€e 9y 2z eweg

egoTnNIIed juejuod £31119T3803 TP £371198pBI3ep
ugejoxd Ujudyr es0TNITe -Juwey Hﬁmu o&pﬁamﬂ pﬁpmﬂ

o

J0938u £LIp ey3 Jo ¥ sw pesseidxe T1® eJ® puw e6T3eTIBA | JO FUBOW BIB BYE( *muals feTawq Jujads

Jo BUOTI0BIF oIq1y pus £37TTq138031p SIITA UF ‘A31TTqupBafep GATA U U0 6978 Jo 5908)J7 2 °Iquy,



8 0 0
9 L L
9 L 1
S Z l
v £ L
L 9 b
Fd b4 [4
L % £
L ¥ £
L 4 £
0 L L

MO ungpey Y3ty

uteyueTy
BY1I
ydunfgay
uox®TYy
eyoTuI0)
eugtor
oeugy
BUS TJIJ
BIBTA
833830y
3eTqnoqg
J0331(Q

£ye1amy

*£37TTqBPRaTep OATA UF MOT Jo unypew ‘ydyy jo mwvI3e peonpoad

BOTIOTIBA  TENPTATPUT YOTYM 9% S03T8 JOo Jequnu 1¥30]

€ eIqul



TN A 0 ]

(%)
utejoad

wakEE 0~

(2)
uTudyy

, Pu®  f37171q®pRafep

80°0-

(2)

esoTNTIe0

OATA UT ueemjeq

LO0*0 d ¢ xxx

£L°0 *u%xCG°0 *kkGG°0
(2) (2) (2)

es0Tn T80 §juejuoo  A37T1q135081p  £37TTqepRadep

-Tuey T1e0 0I}FA Uf

(2)

OATA UJ

£3F180b mBage Jo 81ejewsded peansvew Ieygo

HUSTOTJIO00 UOTIB[6II00 IWEUTT 8y Jo genTey

7 e1qeg



e meevwawr  nur

Plant Varieties and Seeds (1989) 2, 000-000

The effects of site and variety on the in vitro digestibility
of spring barley straw

D. WRIGHT and L. G. HUGHES, Department of Agriculture, University
College of North Wales, Bangor, Gwynedd, Wales

Two series of investigations were carried out fo study the effects of site and variety on
the in vitro digestibility of spring barley straw. In the first, samples of straw were
obtained from the fungicide-treated plots of the Recommended List Trials carried out
by the NIAB at nine sites in 1986 and eight sites in 1987, These trials tested 18 and 12
varieties respectively. Digestibility was determined using a cellulase preparation.
There were significant differences in digestibility between sites and varieties in vitro;
the variety X site interaction was not significant in 1986 and just attained significance
in 1987. Differences between varieties were grealer in 1986 than in 1987 but in both
years were of sufficient magnitude to be of practical importance to livestock farmers
and animal feed compounders. Differences in in vitro digestibility between sites were
greater than differences betweer varieties. Eungicide treatments applied to the growing
crop significantly increased digestibility in vitro. Differences in digestibility between
varieties, sites and fungicide treatments could be due to differences in the content or
digestibility of various botanical fractions in the straw. -

Changes in digestibility in vitro befween ear emergence and harvest were moni-
tored in two experiments at Bangor in 1986 and 1987. Digestibility declined during
riperiing but a late maturing variety (Digger) had higher digestibility in vitro than
early maturing varieties (Corniche and Atem) at almost all sampling dates, including
the final harvest.

Further research is necessary to determine whether the differences in in vitro
digestibility observed here influence voluntary food intake and in vivo straw
degradability in ruminant animals. A more rapid method of assessing straw digesti-

bility would be of considerable use to purchasers of straw who wish to identify high .

digestibility samples.

INTRODUCTION

Cereal straw is an important food frequently
included in the diete of ruminant animals
(O’Donovan 1983). There are marked differ-
ences in in vitro digestibility of the straw from
the main cereal crops (Eriksson 1981). The
digestibility of barley straw in vitro is usually
higher than that of wheat straw (Morrison

Correspondence: D, Wright, Department of Agricul-
ture, University College of North Wales, Bangor,
Gwynedd, Wales.

1983), and oat straw usually has a higher
digestibility than barley straw (Mullholland
et al. 1974; Kernan et al. 1979). Differences in
in vitro digestibility between cereal varieties
have also been reported in experiments

‘carried out in Canada (Kernan ef al. 1979),

America (White et al. 1981; Erickson et al.
1982) and the United Kingdom (Jewell ef al.
1986). Varietal differences in in pivo straw
degradability have been related to differences
in the content of various botanical fractions
(leaves, nodes, internodes, chaff) in the straw

A
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(Ramanzin ef al. 1986) and can influence
voluntary food intake and milk yield (Orskov
et al. 1988). Differences in in vitro digestibility
between environments have also been
reported Kernan et al. 1979; Erickson ef al.
1982), However, there is little information on
the effects of site and variety on straw digesti-
bility in the UK. In this paper we present the
results from several series of experiments
carried out to determine the effects of site,
variety and fungicide treatment on the in vitro
digestibility of spring barley straw. In order
to make comparisons between sites and varie-
ties by having straw produced under similar
agronomic conditions, samples of straw were
obtained from the fungicide-treated plots of
the Recommended List Trials carried out by
the National Institute of Agricultural Botany
(NIAB) in 1986 and 1987. Changes in in vifro
digestibility during ripening were measured
in two trials carried out at the University
Farm,

MATERIALS AND METHODS

Samples of straw were obtained from the
Recommended List Trials carried out at nine
sites (Bridgets’, Cockle Park, Cambridge,
Rosemaund, High Mowthorpe, Preston,
Sutton Bonington, Trawsgoed and Wye) in
1986 and at eight sites (Bridgets’, Cockle
Park, Morley, Harper Adams, Headley Hall,
Seale-Hayne, Trawsgoed and Wye) in 1987.
In each trial cultivations, manuring and herbi-
cide treatments were carried out according to
local conditions and the requirements of good
crop husbandry. Details of trials procedures
and the methods used to assess non-yield
characters have been described by Fiddian
(1964, 1979). Each trid® tested a number of
varieties (18 in 1986, 12 in 1987) and two
fungicide treatments in a split plot random-
ized block design with fungicide treatments
on main plots and varieties on sub-plots. In
each trial there were three blocks. The fungi-
cide treatments tested were: untreated, no
fungicide applied; treated, broad-spectrum
fungicides applied at growth stages (Zadoks

et al. 1974) 31 (fenpropimorph plus car-
bendazim) and 39 (propiconazole plus tri-
demorph) with the aim of controlling all
diseases.

Straw samples were collected from fungi-
cide-treated plots only except at Trawsgoed,
where samples were collected from treated
and untreated plots. A random sample of
approximately 50g of dry straw was col-
lected from each individual plot as soon as
possible after harvest. Samples were collected
from all three blocks in all trials except at
Trawsgoed and Seale-Hayne in 1987, where
samples from fungicide-treated plots were
collected from two blocks only. After remov-
ing all weed material the straw samples were
dried and milled to pass through a 2-mm
screen. Digestibility of the dry matter was
determined using a cellulase preparation
(derived from Trichoderma reesei) following
the method of Jones & Hayward (1975).

To prepare the cellulase solution, 10 ml of
liquid celluclast 1.5 1 (Novo Enzyme Products
Limited, Windsor, England) were made up to
1 litre with citrate phosphate buffer pH 4.6.
First, 200 mg of dried milled straw were incu-
bated in 20 ml of acid pepsin (prepared by
dissolving 2 g pepsin in 1 litre of 0.1 M HCI)
in a screw cap bottle at 40°C for 24 h. The
acid pepsin was then removed by suction
using a filter stick which was subsequently
washed with the cellulase solution. Further
cellulase solution was then added to make up
to 20 ml. The straw plus cellulase was then
incubated for a further 24 h at 40°C. The con-
tents of the bottle were then filtered through
previously dried and weighed filter paper.
The residue was washed with water and ace-
tone. After drying at 105°C for 12 h the filter
paper and residue were cooled in a desiccator
and reweighed. The in vitro digestibility of
the dry matter was calculated as the percent-
age loss of dry matter. All determinations
were standardized against the same sample of
straw of known in vivo digestibility which
was included in each run of determinations.
For each run the values of in vitro digestibility
for each sample were multiplied by the ratio
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Table 1. Analyses of variance of straw digestibility in 1986 and 1987

1986 1987
Source of Degrees of Mean Variance Degrees of Mean Variance
varinlion freedom square ratio freedom square ralio
Sites 8 23513 179.2 7 764.0 109.1
Varieties 17 127.5 9.7 11 66.6 9.5
Sites X varieties 136 154 1.2 77 10.6 1.5
Error 320 13.1 164 7.0

in vivo/in vitro digestibility of the known
standard. Each run took 4 days to complete.

Changes in digestibility of straw during
ripening were monitored in two experiments
carried out in 1986 and 1987 at the Univer-
sity College of North Wales Farm, Aber,
Gwynedd. In each experiment the previous
crop was intensively managed grass and culti-
vations and weed control were carried out
according to normal farm practice. Mainten-
ance dressings of phosphorus and potassium
were applied during seed bed preparation and
nitrogen fertilizer (75 kg N/ha) was applied
by hand immediately after crop emergence. A
seeding density of 300 seeds/m® was used
and each plot was 11 X 1.2 m. Triadimefon
was applied at the recommended rate during
early booting to control mildew. Each exper-
iment was carried out in a randomized blocks
design (two blocks in 1986, four blocks in
1987) and tested a number of varieties (12 in
1986, 10 in 1987) although only selected
varieties (Atem, Corniche, Digger in 1986;
Atem, Comiche, Digger, Doublet in 1987)
were used in these studies. Samples of straw
were harvested by clipping with shears at
approximately 3 cm abowe the soil surface.
Sampling commenced shortly after ear
emergence and continued on a weekly basis
until harvest. On each occasion a random
sample of approximately 50 g of straw was
obtained from each of the selected plots. The
ears were removed and in vifro digestibility of
the dry matter was determined as described
above.

Table 2. Effects of site on straw digestibility (%) in 1986
and 1987

Site 1986 1987
Cockle Park 38.1 33.0
Headley Hall — 36.0
Harper Adams e 29.8
High Mowthorpe 36.6 —
Rosemaund 420 —
Myerscough 399 —
Cambridge 48.4 —
Morley -_— 293
Sutton Bonington 29.7 —
Bridgets’ 525 38.9
Wye 40.0 34.5
Seale-Hayne —— 44.6
Trawsgoed 39.8 310
SE of means 0.49 0.54

Data are means of all varieties.

RESULTS

Effects of site and variety on in vitro
digestibility

In both years there were significant effects of
site and variety on in vitro digestibility. The
site X variety interaction also attained sig-
nificance in 1987 but not in 1986 (Table 1).
Differences between sites accounted for more
of the total variation in in vitro digestibility
than differences between varieties and the
site X variety interaction. Samples were col-
lected from only four specific sites in both
years (Table 2). For these sites in vitro digesti-
bility was lower in 1987 than in 1986, and the _
straw from Bridgets' had the highest in vitro
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Table 3. Effects of variety on straw digesﬁbi]ity (%) in
1986 and 1987

Means of all sites

Variety 1986 1987
Doublet 45.1 38.2
Digger 449 368
Kingpin ; 425 —_—
Everest 421 —
Blenheim 418 34.6
Triumph 418 352
Regatta 41.7 330
Auto 414 —_
Natasha 412 —
Klaxon 404 332
Atem 40.1 —
Vista 397 33.0
Comiche 397 340
Dandy 396 —
Cameo 389 329
Apex 38.4 ot
Ayr 38.0 s
Kym 36.9 —
Tlka — 343
Joline — 324
Prisma — 350
SE of means 0.70 0.56

digestibility in both years. Differences in in
vitro digestibility between varieties were
smaller in 1987 than in 1986 (Table 3). In
1986, at seven out of the nine sites, the differ-
ence in in vitro digestibility between the
highest and lowest variety was greater than
10%. In 1987, at seven out of the eight sites,
the difference in in vitro digestibility between
the highest and lowest variety was greater
than 5%. To study the performance of indi-
vidual varieties at different sites the range of
in vitro digestibility values for each site was
split into three equal groups termgd high,
medium and low in vitro digestibility and indi-
vidual varieties were then allocated to these
groups. Table 4 shows the number of sites at
which individual vareties were ranked at
either high, medium or low in vitro digesti-
bility in the 2 years. Some varieties produced
straw of consistently high in vitro digesti-
bility (e.g. Doublet, Digger) and others of

consistently low in vitro digestibility (e.g.

Vista, Cameo). Some varieties tended to be
more variable (e.g. Triumph) producing straw
of high in vitro digestibility at some sites and
low in vitro digestibility at others.

In 1986 the variety Doublet had the
highest in vitro digestibility at seven out of
nine sites from which straw was obtained. In
1987 Doublet had the highest in vitro digesti-
bility at six out of the eight sites from which
straw was obtained. Straw was obtained
from nine specific varieties in both years, For
these varieties there was a significant linear
relationship between the in vitro digestibility
values obtained in the 2 years (r=0.91,
P<0.001). Thus these results suggest that
there are consistent differences in in vitro
digestibility between varieties of spring
barley that are maintained over different
sites and seasons.

Effects of fungicide treatment on in vitro
digestibility

The effects of fungicide treatment on in vitro
digestibility of the straw collected from the .
Recommended List Trials at Trawsgoed are
shown in Table 5. In both years fungicide
treatment applied to the growing crop signifi-
cantly increased in vitro digestibility.

Changes in in vitro digestibility during
ripening

The effects of variety on changes in in vitro
digestibility during ripening in 1986 and
1987 are shown in Figs 1 and 2, respectively.

. In both years in vitro digestibility was high

when the first measurements were taken
shortly after ear emergence but declined to
much lower values at harvest. The NIAB
ratings (1-9 scale) for earliness of ripening of
the varieties used in these experiments were
as follows in 1987: Digger, 4; Doublet, 5;
Corniche, 6; Atem, 6 (Anon 1987), It is inter-
esting to note that in 1986, on six out of the
seven sampling occasions, the ranking of the
varieties for in vitro digestibility was the same °
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“Table 4. Total number of sites at which individual varieties produced
straw of high, medium or low digestibility in 1986 and 1987

1986

1987

Variety High Medium Low High Medium Low

Doublet
Digger
Kingpin
Everest
Blenheim
Triumph
Regatta
Auto
Natasha
Klaxon
Atem
Vista
Comiche
Dandy
Cameo
Apex
Ayr
Kym
Ilka
Joline
Prisma
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Table 5. Effects of fungicide treatment on straw digesti-
bility (%) in 1986 and 1987

Means of all varieties

Year Untreated Treated SE of.
FHEaNs

1986 34.6 39.9 1.86

1987 28.5 310 0.48

(i.e. Digger> Corniche > Atem). In 1987 at
most sampling dates the in vitro digestibility
of the straw from he late variety, Digger, was
higher than that of the other varieties. In the

final harvest, taken at maturity, the rank ordet -

of the varieties for in vitro digestibility was
the same as the rank order for earliness of
ripening. These two sets of results therefore
strongly suggest that late maturing varieties
have a higher in vitro digestibility than early
maturing varieties.

DISCUSSION

These results confirm the results of earlier
workers (Palmer 1976; Kernan et al. 1979;
White et al. 1981; Erickson et al. 1982; Jewell et
al. 1986) that there are significant differences
between cereal varieties in straw digestibility.
In these studies varietal differences were
broadly maintained over a wide range of con-
trasting sites in two seasons. As straw digesti-
bility has been shown to influence voluntary
food intake and milk yield (Orskov ef al. 1988)
a classification of spring barley varieties on the
basis of straw digestibility would be of con-
siderable interest to livestock farmers and
animal feed compounders.

Differences in straw digestibility between
varieties and sites observed here might be
related to differences in the content of various
botanical fractions in the straw, or to differ-
ences in the digestibility of these various frac-
tions (Ramanzin ef al. 1986). Leaf imaterial has -
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Figure 1. Changes in straw digestibility (%) during ripening of threc varicties, (@) Digger; (M)
Comiche; ( V) Atem; of spring barley in 1986. The final data values are for samples of straw collected
immediately after harvest. Vertical bars indicate standard errors of means.
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Figure 2. Changes in straw digestibility (%) during ripening of four variéties, (@) Digger: (V)
Doublet; (l) Corniche; (V) Atem:; of spring barley in 1987. The final data values are for samples of
straw collected immediately after harvest. Vertical bars indicate standard errors of means. :



a higher digestibility than stem (Manley &
Wood 1978) so that varieties with 2 high pro-
portion of leaf would be expected to produce
straw of high digestibility (Jewell e al 1986),

Cereal crops and varieties have also been
shown to differ in cellulose and fibre content
(Kernan ef al. 1979; Jewell ef al. 1986). The
decline in digestibility as cereal crops mature
is associated with increases in these fractions
(Manley & Wood 1978; Jewell e al. 1986).
At any one point in time late maturing varie-
ties might therefore be expected to have a
higher straw digestibility than early maturing
varieties. However, it is interesting to note
that in these experiments differences were
maintained right up until maturity.

Using a nylon bag technique, Tuah et al,
(1986) measured the in vivo dry matter
degradability of the straw from 19 varieties of
spring barley, four of which (Doublet,
Triumph, Vista, Klaxon) were included in the
experiments here. The in vivo degradabilities
(grams of dry matter lost/100 g dry matter
incubated) of these varieties (68.1, 58.0, 53.0,
52.1, respectively) were closely correlated
(r=0.992, P<0.01) with the i vitro digesti-
bilities recorded in the experiments here (41.6,
38.5,36.3, 36.8 respectively, expressed as the
means of all sites and 2 years). Mulholland et al.
(1974) found that in vitro digestibility was
positively correlated with straw intake and
differences in in vitro digestibility between
samples were reflected in live weight changes
in sheep.

As reported by other workers (Kernan ef al,
1979; Erickson ef al. 1982), site and season
have large effects on straw digestibility.
These differences might be related to differ-
ences in soil fertility, particularly the avail-
ability of nitrogen. This is known to have
large effects on leaf growth (Watson 1974)
and might therefore influence digestibility by
influencing the botanical composition of
straw,

Little is known about which features of the
environment influence cellulose and fibre con-
tent of straw. Fungicide treatments applied to
the growing crop resulted in increased straw
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- digestibility, possibly by delaying senescence

or by increasing the proportion of leaf in the
harvested straw.

In future work it will be necessary to study
the effects of site and varietal differences in
straw digestibility on voluntary food intake
and in vivo degradability in ruminant animals.
These topics are the subject of current investi-
gations at Bangor. The procedure used in
these studies to determine di gestibility took 4
days to complete. A more rapid method of
assessing digestibility would be of consider-
able use to purchasers of straw who wish to
identify high digestibility samples,
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