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D I I : R I

Slukdermgefistuleerde skape en beeste is gebruik om verteenwoordigende monsters van 7 groenvoere tydens verteringsproewe te versa-

nrel. Hierdie monsters is op verskil lende maniere behandel en gedroog. In die geval van skape het behandeling van die monsters (totaal

versamelde monsters vs.  sol iede f raksie van die monster) 'n stat is t iese betekenisvol le inv loed tp < 0,05) op st ikstot jnhoud by s legs 2

van die 7 voere gehad. By beeste hct  d ie bchandel ing van monsters geen invloed op st ikstof inhoud gehad nie a lhoewel  konstant  hodr

waardes in d ie totaal  versamelde monsters voorgekom het .  'n  
Hoogsbetekcnisvol le (P < 0,01) posi t iewe verwantskap tussen st ikstof in-

houd in d ie totaal  versamelde monster  en in d ie sol iede f raksie is  gevind.  Droging van die tota le monster  versamel deur s lukdermgef istu-

leerde diere by 'n temperatuur van 50oC, het 'n betekenisvol le (P (0,05) neerdrukkende invloed op in v i t ro verteerbaarheid gehad. Re-

g ress ieve rge lyk ings  ua t  d ie  vc ruan tskap  tusscn  in  v r t ro  vc r t ce rbaarhc ' rd  van  mons te rs  vc rsamc l  deur  s lukdermge f i s tu lee rde  d ie re  en  in

ulvo verteerbaar l te id van dic 7 voere beskryt ' ,  is  bc.reken.  Tcn spyte van vcrski l le  ten opsigte van behandel ing en droging van hierdie t ipe

mons t ( ' r s ,  i s  ' n  goe  i t  ve ruan tskap  tussen  in  v i t ro  tn  i n  v i vo  vc r lee rbaarhe id  deurgaansgev ind .  Versk i l l ende  reg ress ieve rgc lyk ings  word  v i r

skaap en bees aangetoon. Die impl ikasie van die rcsul tate nret  verwysing na die gebruik van s lukdermgef istu leerde diere en beskikbare

drogingst 'as i l i te i tc  in d ic laborator ium, u,ord bespreek.

SUMMARY:

Oesophageally fistulated (OF) sheep and c:attle were used to collect samples tiom 7 green herbages used in digestibil ity trials. These

samples were t reated and dr ied in d i f ferent  ways.  In the case of  sheep the t reatment of  OF-col lected samples ( tota l  extrusa vs.  sol id f rac-

t ion) had a s igni f icant  ef fect(K0,05)on ni t rogen content  in only 2 of  the 7 forages.With cat t le,  t reatment of  sample did not  inf luence

nitrogen content significantly (P < 0,05)- However, a consistently higher nitrogen content was found in the total extrusa. A highly

significant (P < 0,01) positive relationship between nitrogen content in total extrusa and the sohd fraction of OF-collected samples was

found. Drying of total extrusa at a temperature of 50oC had a sigrif icant (P < 0,05) depressing effect on in vitro digestibil ity.

Regression equations describing the relationship between in vitro digestibil ity ol'OF-collected samples and in urvo digestibil ity, were

derived. Irrespective ot' sample treatment or drying procedure, a close relationship between in vitro and in vruo digestibil ity, was found.

Different equations for sheep and cattle are given. The implication of the results with regard to the use of OF-animals and availabil ity

of  laboratory dry ing equipment,  is  d iscussed.

Oesophageally fistulated sheep and cattle are widely
used to study the nutrit ive value of pastures. The
samples collected by these animals are used for studying
the chemical composition and digestibil i ty of the herb-
age ingested by grazing animals. In this case the digestib-
i l i ty of the pasture is estimated by application of ap-
propriate regression equations describing the relation-
ship between in vivo and in vitro digestibil i ty. When
both digest ib i l i ty  and faeces output per uni t  of  t ime are
known, the feed intake of the grazng animal can be
estimated. Therefore, it is evident that the in vitro di-
gestibil i ty of samples collected by oesophageally f istul-
ated animals, is basic to feed-intake studies with the
grazing animal.

It has been demonstrated that the drying of samples in
ovens has a depressing effect on in vitro digestibility of
plant material at temperatures normally prescribed for
this purpose (Simkens & Baumgardt, 1963; Danley &
Vetter, l91l; Cronje, l9l3). Apparently this is caused
by the condensation of carbohydrates and proteins via

the non-enzymatic browning react ion (Hodge, 1953).
According to Van Soest (1965) the presence of moisture
will increase this reaction. Since samples collected by
oesophageally fistulated animals are high in moisture
content due to salivary contamination, decreased in
vitro digestibilities as a result of oven drying, are to be
expected.
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This paper reports the results of an experiment in which

a number of digestibil i ty trials were carried out with

sheep and cattle. Oesophageally fistulated enimals were

used to obtain samples representing the feed ingested by
the animals in the digestibil i ty trials. These extrusa
samples were treated and dried in different ways. The
object  was to determine whether th is would have an ef-
fect on nitrogen content and in vitro digestibil i ty of
these samples.

Experimental Proedure

Six Merino wethers and 4 Simmentaler steers were used
to determine the digestibil i ty of the followng I green

herbages: -

(iii) Samples collected by OF-animals were squeezed
through 4 layers of cheese cloth, the liquid fraction
discarded and the solid fraction was either freeze
dried or dried at 50oC in a force draught oven.

The al locat ion of  the 3 OF-animals of  each species in
the sampling procedure during the 9 day period, toge-
ther with the treatment and drying procedure for each
sample,  was as fo l lows:

Total  extrusa Sol id f ract ion of  extrusa*

Day 500c sooc TnT
F reeze

d r i ed

Sorghum bicolor (c. Haygrazer)
Cenchrus ciliaris (c. Molopo)
Medicago sativa (S.A. standard)

Cenchrus ciliois (c. Molopo)

Avena byzantina (c. Langgewens)
Medicago sativa (S.A. standard)

Sorghum bicobr (c. Trudan II)

f lowering stage
flowering stage
young leafy, well
before flowering
mature and dam-
aged by frost

- soft dough stage
- young leafy, well

before flowering
- flowering stage

Each feed was fed to the animals fora period of l9 days
- the last 9 days being used for measuring intake and
total collection of faeces. All herbages were cut daily at
07h00 and chopped mechanically into approximately
2 cm lengths. An ad lib. level of feeding was used. The
mass of the refusals of each animal was recorded and
samples were taken daily and pooled for individual
animals for the 9 day period.

Three Merino wethers and 3 Friesian steers fitted with
oesophageal f isulae (OF), were used for the collection
of samples representing the feed ingested by the animals
in the digest ib i l i ty  t r ia l .  This col lect ion took place in the
moming when offering fresh feed to the animals after a
fasting period of 2 hours. In order to avoid any loss of
the l iquid fraction polythene bags were fitted inside can-
vas bags designed for this sampling process. Samples con-
taining regurgitated material or excessive quantit ies of
saliva were discarded and the animal concerned was used
immediately for the collection of another sample.
Samples were also collected manually each day from the
chopped feed to represent the conventional manner of
sampling in digestibil i ty trials.

Dur ing each cl igest ib i l i ty  t r ia l  the samples col lected werc
treated and dr ied as fo l lows:

( i )  Samples col lected manual ly were dr ied at  e i ther
-5OoC or l00oC in a force <iraueht oven.

(i i) Samples collected by OF-animals (total extrusa)
were either freeze driecl or dried at 50oC in a force
drausht oven-

A
B
C
A
B
C
A
B
C

(A, B, C: identif ication symbols for the 3 different OF-
animals; *Solid fraction of extrusa cilne from the same
animal within a day, split into 2 subsamples and allocat-
ed to the 5OoC or the freeze drying process).

All samples allocated to oven drying were dried immedi-
ately after sampling. The samples destined for freeze
drying were kept at a temperature of - | 5oC before they
were dried according to the capacity of the freeze drier.

Immediately after drying, all samples were milled
through a Wiley mill with a I mm screen and stored in
screw cap glass containers before being analyzed.

The two-stage technique of Til ley & Terry ( 1963) with
slight modifications described by Engels & van der Mer-
we ( 1967) was used for the determination of in vitro
digest ib i l i ty .  Ni t rogen content was determined by means
of the macro Kjeldahl method.

Mult ip le comparison procedures (Tukey's method) as
descr ibed by Snedecor (  1956) were adopted.

Results

The influence of sampling method, sample treatment

and drying procedure on nitrogen content anrl in vitro

digestibilit.v,

The ni t rogen content of  the feed samples col lected,
treated and dr ied in di f ferent ways, is presented in
Tab le  l .

C
A
B
C
A
B
C
A
B

C
A
B
C
A
B
C
A
B

B
C
A
B
C
A
B
C
A

I
2
3
4
5
6
-

8
9
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Table I

The nitrogen content of feed samples collected, treated and dried in different ways

Feed samples col lected by:

Oesophageally f istulated sheep Oesophageal ly f is tu lated catt le

Total  extrusa Sol id f ract ion Total  extrusa Sol id f ract ion
Hand

Feed

sooc :[T' sooc iT::' soocFreeze
dr ied sooc ::::;' roooc sooc

Freeze
dried

Sorghum (Hay-
grazer)

C. ciliaris
Lucerne
C. ciliaris
Oats

(A. byzantina\
Lucerne
Sorghum

(Trudan I I )

ol ol
/0 /0

1 , 6 4  1 , 6 3
l , l 2  0 , 8 5
4,23  3 ,19
0,83  0 ,85

2 , 0 2  1 , 5 7
4,45  3 ,7  5

2,46 2,46

ol o/
/0 /0

1 , 6 7  l , l 4
0,89 0,93
3 , 8 6  3 , 8 1
0,80 0,7 5

1 , 5 7  1 , 8 4
3,77  3 ,76

2 , 3 0  2 ,  |  3

o/ a/
/0 /0

1 , 0 6  l , o 7
0 , 8 1  0 , 8  I
3,49 3,44
0,67 0,66

1 , 5 0  1 , 4 9
3,39  3 ,42

2,04 I  ,91

o/ ol o/
/0 /o /0

0,94  1 ,07  1 ,08
0,86 0,90 0,88
3,22  3 ,6  I  3 ,36
0,67 0,66 0,66

|  , 7  5  I  , 7 8  l , l 2
3,43 3,69 3,36

1 , 9 8  I , 9 5  2 , 0 6

ol
/0

1 , 7 3
l , l 6
4,50
0,95

2 , 1 0
4,20

2,63

%

l , l 8
I  , 0 1
3,76
0,68

1 , 8 2
3 , 1 |

l , 9 J

L S D - T u k e y ( P  <  0 , 0 5 )  =  0 , 4 9 7 8

Table 2

The in vitro digestibilitl' of organic matter (l VDOM ) of feed samples collected, treoted and dried in different ways

Feed samples col lected by:

Oesophageally f istulated sheep Oesophageally f istulated cattle

Total extrusa Solid fraction Total extrusa Solid fraction
Hand

Feed

s00c 
t,t:t1t 

s00c lt:t1t s00c
or leo or reo

sooc ff:;'roooc soocFreeze
dried

Freeze
dried

Sorghum (Hay-
grazerl

C. ciliaris
Lucerne
C. ciliaris
Oats (.4.

byzantina\
Lucerne
Sorghum

(Trudan I I )

63,4 58,4
5 7 , 6  5 3 , 5
69,4 63,1
46,7 43,5

J3 ,4  61 ,6
69,3 63,4

6 8 , 1  6 5 , 9

57,6 55,7
5 3 , 1  5 0 , 9
66,8  59 ,0
45,4 44,1

7 1 , 0  6 4 , 8
6 5 , 5  5 5 , 6

66,8 63,9

62,0 58,3
55 ,3  5  1 ,3
64,1 6 I , l
52,9 42,1

J3, ' /  67,0
65 ,0  58 ,7

67,0 65,0

54 ,1  60 ,1
53,3 52,1
6 1 , 5  6 7  , l
41,7 42,0

70,0 63,0
6 3 , 1  6 l  , 9

65,7 64,1

61,4 61,7
52,2 52,6
68,2 68,9
4r,6 41,6

68,0  67 ,5
64,1 64,8

65,0  65 ,6

0/
/0

58,  I
54,9
62,5
4 8 , 5

62,4
60, I

63,6

LSD -  Tukey (P < 0,05)  = 5,9552
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Table 3

Regression equafionsdescibing the relationship between niftogen content of 7 feed samples collected, treated and dried
in different ways

Dependent var iable (Y) Independent var iable (X) Regression equation sy."

N-content of freeze dried
OF-extrusa (sheep)

N-content of solid frac-
tion of OF-extrusa
(sheep) dried at 50oC

0,995 Y  = 0 . 0 1 7 0  +  1 . 1 3 0 7  X ! 02441

N-content of freeze dried
OF-extrusa (cattle)

N-content of solid
fraction of OF-
extrusa (cattle)
dried at 50oC

0,990 Y  = 0 , 0 6 5 6  +  1 , 0 5 5 9  X  . . . . . . . . . . ( 2 )  ! O , l 7 1 2

N-content of freeze dried
OF-extrusa (sheep)

N-content of freeze dried 0,991
OF-extrusa (cattle)

Y  = 0 , 1 0 5 3  +  1 , 1 3 2 3  X  . . . . . . . . . . ( 3 )  t 0 , l 9 3 l

N-content of freeze dried
OF-extrusa (sheep)

N-content of feed
samples collected
manually and dried
at 50oC

0,985 Y  = 0 , 1 8 8 1  +  1 , 1 2 8 8  X . . . . . . . . . . . ( 4 )  ! O , 2 4 3 5

N-content of freeze dried
OF-extrusa (cattle)

N-content of feed
samples collected
manually and dried
at 50oC

0,993 t0,2241

N-content of fr'eeze
dried feed samples
collected manually

N-content of feed
samples collected
manually and
dried at 50oC

0,993 to,1269

According to the results in Table l, method of sampling
had an effect on the nitrogen content of the samples.
Although the nitrogen content of the samples collected
by OF-sheep was consistently higher than those collect-
ed by cattle, the differences were not statistically signifi-
cant (P
collected by the OF-cattle exceeded that of samples
collected manually.

Treatment of samples (total extrusa vs. solid fraction)
had a statistically significant (P < 0.05) effect on nitro-
gen content of  the lucerne and oats col lected by the OF-
sheep only. Although the differences in nitrogen con-
tent of total extrusa and the solid fraction of cattle
samples were not statistically significant, the values were
consistently higher in the total extrusa.

Drying procedure (50oC vs. freeze drying) had an influ-
ence on the observed nitrogen content of the total ex-
trusa collected by sheep. However, the differences were
not statistically significant (P
samples, the influence of the drying procedure on nitro-
gen content was negligible.

The ur vitro digestibility of organic matter ( IVDOM)
of the feed samples'collected, treated and dried in dif-
ferent ways, are given in Table 2.

The differences in IVDOM as a result of method of
sampling and sample treatment, were not statistically
significant (P =< 0,0S). However, drying procedure had
a significant effect on IVDOM in 3 of the 7 feeds where
total extrusa was collected by OF-sheep. Statistically
significant (P < 0,05) differences in IVDOM as a result
of drying procedure, were found in total extrusa of both
sheep and cattle. Drying of the total extrusa at a tempe-
rature of 50oC in comparison with freeze drying, had a
pronounced depressing effect on IVDOM.

Freeze drying of OF-collected extrusa appears to be
ideal since changes in chemical composition as a result of
drying, are almost eliminated. However, freeze drying
facil i t ies are expensive and not always available. There-
fore, conventional drying in ovens is a practical alternat-
ive. Drying of OF-collected extrusa in ovens, creates
problems due to the high moisture content of green
feeds, together with the saliva secreted during the pro-

250



Table 4

The average daily dry matter (DM)
ibility of organic matter (OIVI)of the

bv sheep and cattle

A close relationship between
col lected. t reated and dr ied
digestibility of the different
sheep and catt le,  was found.

IVDOM of all f'eed samples
differently and the in vivo
t'eeds. as determined withintake and digest-

7 different forages

[rorage

Digest iLr i l i ty  of
ot / t  (%)

DM in take
(gikg \ f ' )

So rghum(Haygrazer )  63 ,14
C. ciliaris 5?.94
Lucerne  6 j ,64
C. ciliaris 3g,Za
Oats (.4. byzantind 67,ga
Lucerne 66.34
Sorghum (Trudan II) 69.7a

68,0b 23,6 zo,g
60,04 22,6 2l,6
6 t  , 7b  27  , 2  25 ,2
50,6b n,4  l  g ,g

7  |  , f  21  , 8  23 ,6
61 ,24 2g,3 27 ,g
75 ,3b  2g ,g  27 ,7

Sheep Car t le Sl ieep Catt le

Discussion

The present study was aimed at  quant i fy ing the in-
f luence of  method of  sampl ing,  sample t reatment and
drying procedure when using oF-coilected samples for
measuring nitrogen content and in vitro digertiuitity.
several studies reported that the differences in nitro-
gen content between prehended herbage and total ex_
trusa, were not statistically significant (Lesperance,
Bohman & Marble, 1960; Barth, Chandler, nryer A
Wang, l97A; Barrh & Kazzal, 197l: Litt le, 1972;
Wallace, I-lyder & Van Dyne, lg72). Cohen (lg:,g)
found that the regression equation describing the rera-
tionship between nitrogen content in prehended herbage
and total extrusa differed significantly from rinearity
when including herbage with a nitrogen content greater
than 2,74 g N/100 g OM.

In the present study the nitrogen content of freeze dried
total extrusa was used as a basis for reference. Method
of sampling had an effect .n the nitrogen content of
samples (Table l). Although these differences were not
statistically significant (p < 0,05), the nitrogen conrent
of the samples coilected by oF-sheep was consistentry
higher than those co[ectetl by cattre. The nitrogen
content of the samples coilected by cattre exceeded
those col lected manualry.  Engers & Maran (1975) found
highly significant differences between the nitrogen
content of sampres colected by oF-sheep and cattre and
manually on native pasture. tn the present study the
possibil i ty of serecting a dier with a higher nitrogen
content was ratrrer l imited since the herbages were
offered to the animals in a chopped fornr.

The nitrogen content of freeze clried total extrusa of
sheep was significantly greater than that in the freeze
dried solid fraction of sampres originating from the
one lucerne herbage onry. A.lr other differences in nitro-
gen content between freeze dried total extrusa and the
solid fraction for both sheep and cattre were not sig-
nificant' However, the nitrogen content in freeze dried
total extrusa consistentry exceeded that in the sorid
fraction. The relationship between nitrogen content in
freeze dried totar extrusa and nitrogen content of the
solid fraction dried at 50oc, was found to be l inear
(Table 3). Therefore. the nitrogen content of total ex-
trusa could be predicted accurately for both sheep and
cattle from nitrogen content of the solid fraction. The
appropriate regression equations are given in Tabre 3.
Furthermore it is evident from Tabre 3 that the reration-
strip between nitrogen content of manuaily coilected
samples and nitrogen content of the solid fraction of

a,  b:  Means within the same l ine bear ing the same super_
scr ipr  do not di f fer  s igni f icanr ly (p

e  ess  o f  sanrp l ing .  The squeezrng o l 'oF-co l lec red  exr rusa
through cheese cloth wi l r  cause a sharp drop in moisture
conten t .  bu t  some o f  the  sorubre  n i t rogen may be  ros t  in
the l iquid fraction. Therefore, the possibil i ty of a crose
relationship between the nitrogen content in freeze
dried oF-collected extrusa and the nitrogen content of
the sol id f ract ion,  was invest igated. Some of the correra-
t ion coeff ic ients and regression equat ions which cour<J
possibly be applied in practice, are presented in Table 3.

I t  is  evident f rom Table 3 that  a c lose relat ionship exists
between the ni t rogen c.ntent of  f reeze dr ied extrusa
and the nitrogen content of both the solid fraction and
manually collected samples dried at 50oC.

The influence ol' sampring method, sampre treatment
and drying procedure on the in vivo/in vitro digest_
ibility relotionship

The average daily voruntary feed intake and digestibil-
i ty  of  organic matter by sheep and catt le are presented
in  Tab le  4 .

The results in Table 4 indicate that in 3 0f the forages,
significantly higher (p < 0,05) digestibil i t ies were ob-
tained with cattle in comparison with sheep. However,
the sheep digested one of the lucerne herbages signi-
ficantly better (P < 0,05) than catrle. The differences
between cattle and sheep, with regard to feed intake
per unit body size, were not significant (p

The regression equations describing the rerationship be-
tween TVDOM of feed samples collected, treated and
dried in differenr ways and the in vivo digestibil i ty of
oM determined with sheep and cattre are present.i in
Tab le  5 .
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Table 5

Regression equations desc'ribing the relotionship between in vitro digestibility of organic matter (IVDOM) of Jeect
samples collected, treated and dried in diJferent wavs and the in vivo digestibility of organic matter determineel with

sheep and cattle

Dependen t  va r iab le  (Y ) l n d c p e n d e n t  v i L r i a b l e  ( X  ) Regrcss ion  equa t ion S
v . x

In v ivo digest ib i l i ty  ot 'organic

matter  determined wi th sheep

IV I )OM o t 'O I : cx t rusa  (shcep)  d r ied  a t
5ooc

Y  -  5 3 , 4 6 6 4  +  1 , 9 6 4 0  X . .  . ( 7 \  t 2 . t 2 7 8
n = 1

0 .875

d o IVDOM of t ' reeze dned Ol;cxtrusa
(sheep  )

Y -  i l , 9 7 2 s + r . 1 4 8 3 X  ( 8 ]  t 3 , s s l r
n = l

0,956

d o IVDOM o t ' so l i d  l ' r ac t i on  o t 'O l j -
ex t rusa  (sheep)  d r ied  a t  5OoC

0,965 l = 1 2 . 8 3 4 4 +  1 , 2 5 1 3  X . . . . ( 9 )  t 3 , 1 4 6 3
n  = 7

d o IVDOM o t ' t he  f reeze  d r ied  so l i d
f rac t i on  o f  O l i -ex t rusa  (sheep)

0 . 9  r 6 Y =  -5 .4214  +  1 .0996  X . . ( 10 ,  t 4 .82 '16
n  = 1

d o IVDOM of f 'eed samples col lected
manua l l v  and  d r ied  a t  50oC

Y -  - 3 . 4 2 3 6  +  1 , 0 7 5 5 X . . ( l t )  1 3 , 3 - 3 t 9
n = 1

0 ,961

d o IVDOM of t 'eed samplcs col lected
manua l l y  and  d r ied  a t  l 00oC

Y  -  - 1 0 , 1 7 5 4 +  1 . 2 2 3 2  X . . ( 1 2 )  t 3 , 1 5 8 9
n  = 1

0,965

d o IVDOM of f reeze dr ied t 'eed

samples col lected manua- l ly
0,96s Y  =  - 3 , 4 2 0 9  +  1 . 0 8 1 3  X . . ( 1 3 )  t 3 . l 5 3 l

n = 1

In u ivo digest ib i l i ty  of  organic
mat te r  d r te rm ined  w i th  ca t t l e

MOM o f '  OF-e r t rusa  (ca t t l e )

d r ied  a r  500C
0.e0 r Y -  7 . 1 t 6 9  +  t . 0 r 4 8 X . . ( t 4 )  1 3 , 8 7 3 7

n = 1

d o IVDOM o t ' l i eeze  d r ied  Of i -ex t rusa
( cat  t le )

0,892 Y  =  19 ,4645  +  0 ,7387  X . . (  l 5 )  14 ,0536
n  = 7

d o IVDOM of sol id f ract ion of  OI"-
ex t rusa  (ca t t l e  )  d r ied  a t  5OoC

0 , 9 1  I Y = 13.4471 + 0,8903 X. . (  l6J  t3 ,69 '19
n = l

d o IVDOM of t ' reeze dr ied sol id f ract ion
o f  O l : -e r t rusa  (ca t t l e )

Y =  2 l  , 8325  +  0 ,7354  X . . (  l 7  |  ! 4 ,61 '19
n  = 7

0.85 7

IVDOM ol  feed samples col lected
manua l l y  and  d r ied  a t  5OoC

Y  =  2 4 . 0 0 2 2  +  0 , 6 7 9 9  X . . (  l 8 )  1 5 , 1 9 2 6
n = 1

0 . 8 1 4
d o

d o IVDOM o f  teed  samp les  co l l ec tcd
nranua l l v  and  d r ied  a t  l 00oC

Y  =  2 0 . 9 6 5 8  +  0 . 7 4 U 5  X . . ( 1 9 )  t 5 , 4 1 7 7
n  = 7

0 ,796

d<'r IVDOM of f rceze dr ied feed samples
co l l ec ted  manua l l v

0 .8  t _1 Y = 2 4 . 3 5 9 5  +  0 . 6 6 8 0 X . . ( 2 0 )  t 5 . 1 7 0 3

OF-co l lec ted sanlp les dr ier l  a t  5OoC,  was a lso l inear

( E q u a t i o n s  4  &  5 ,  T a b l e  3 ) .

D ry i ng  p r ( ) cedu re  c l i d  no t  have  a  s ta t i s t i ca l l y  s i gn i f i can t

ef fec t  ( )n  n i t rogen content  o f  the san lp les.  Th is  is  in

ag reemen t  w i t h  t he  resu l t s  o f  Du  To i t  ( u r rp l ub l i shed )

ob ta ined  a t  t h i s  I ns t i t u te .  Howeve r ,  i t  was  f ound  by  Du

To i t  t ha t  t he  peps in  d i ges t i b l e  f r ac t i on  o f  OF-co l l ec ted
samples was adverse ly  a f fec ted by oven dry ing at  both
5OoC and |  00oC.  The resu l ts  o f  the present  s tudy show-

ed that there was a very good relat ionship between the
ni t rogen content in total  extrusa of  OF-sheep and catt le
(Table 3,  Equat ion 3),  However,  the chopped herbages
did not real ly al low the sheep to exploi t  their  fu l l  pre-

ference for certain parts of plants. Therefore, it is
doubtful-  whether th is relat ionship would st i l l  exist  un-
der free grazing conditions on a mixed type of pasture.
Under these conditions, sheep tend to graze more select-
ively than catt le,  but  unfortunately the super ior i ty in
th is  respec t  i s  incons is ten t  (Enge ls  and Malan ,  1975) .
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The dry ing of  to ta l  ex t rusa at  a  temperature o f  50oC

in an oven.  had a s ign i f icant  depress ingef fect  on IVDOM.
In  t he  case  o l  t he  so l i d  f r ac t i on  o f  OF-co l l ec ted  samp les ,

f reez.e dr - ' r ' ing was no longer  super ior  to  oven dry ing

a t  50oC w i t h  rega rd  t o  IVDOM.  Th i s  i s  i n  comp le te

ag reemen t  w i t l r  t he  resu l t s  o f  S imk ins  &  Baun rga rd t
( 1 9 6 3 ) ,  D a n l e y  &  V e t t e r  ( 1 9 7 1 )  a n d  C ' r o n j e  ( 1 9 7 3 ) .

Acco rd ing  t o  Hoc lee  (  1953 )  t h i s  dep ressed  IVDOM i s

caused by an increase in  the l ign in  contcnt  o f  the sample as

a  resu l t  o f  t he  condensa t i on  o f  t he  ca rbohyd ra te  deg rada -

t i on  p roduc t s  w i t h  p ro te in  and  am ino  ac ids  v i a  t he  non -

enzyma t i c  b rown ing  reac t i on .  Van  Soes t  ( 1965 )  i s  o f

t he  op in i on  t ha t  t he  p resence  o t 'mo i s tu re  i nc reases  t he

rate  o f  th is  react ion.  Smi th .  Lesperance & Bohman

(  1967 )  f ound  t ha t  t he  l i gn in  con ten t  o f  p l an t  r na te r i a l '

w i th  a  h igh mois ture content ,  such as green chopped

herbages,  rumen contents  and faeces,  increased by 1  I  ,5 :
53,1 and 28,8%. respect ive ly .

The d igest ive capac i ty  o f  sheep and cat t le  is  assumed tcr

be s imi lar  (Forbes & Garr igus,  1950) .  Engels ,  Fer-

re i r a ,  N ien ran  &  Swar t  ( 1978 )  f ound  t ha t  d i f f e ren -

ces between sheep and cat t le  wi th  regard to  d igest ive

capac i ty  were in  fac t  s ign i f - icant  wi th  some forages.  Th is

t rndrng rs  substant ia ted by the resu l ts  in  Table  4 .  There-

fore i t  seems logical that dif ferent regression equations

describing the in vivof in vitro digestibi l i ty relat ionship

wi l l  have to  be estab l ished.  Fur thermore,  the e f fec t  o f

dry ing of  OF-co l lec ted samples wi l l  have to  be accom-

modated in such regression equations

The resu l ts  in  Table  5  ind icate  that  the d igest ib i l i ty  o f  a

feed can be pred ic ted fa i r ly  accurate ly  f rom the IVDOM

of  both manual ly  and OF-co l lec ted samples t reated and

dr ied in  d i f ferent  ways.  However ,  i t  rnust  be s ta ted that

t h i s  does  no t  mean  tha t  t he  d iges t i b i l i t y '  o f  a  m ixed  t ype

of  pasture cou ld  be pred ic ted f rom the IVDOM of  manu-

a l ly  co l lec ted samples.  I t  must  be borne in  mind that  the

chopped herbages used in  th is  s tudy were of fered as

mono d ie ts .  On a mixed type of  nat ive pasture the graz-

ing an imals  prefer  cer ta in  p lants  and even cer ta in  par ts

of  p lants .  Therefore,  i t  i s  v i r tua l ly  imposs ib le  to  s imu-

la te  the d ie t  o f  the graz ing an imal  by co l lec t ing p lant

lnater ia l  representat ive o f  the ingested mater ia l .

The regress ion equat ions that  cou ld  have rea l  pract ica l

appl icat ion are those which descr ibe the re la t ionsh ip

between in  t ' i vo  d igest ib i l i ty  o f  OM of  the herbages and

IVDOM o f  OF-co l l ec ted  samp les .  Lang lands  (1975 )

found  tha t  i f  i t  i s  assumed  tha t  a l l  o rgan i c  ma t te r  i n  t he

l iqu id  f rac t ion o f  OF-co l lec ted samples is  o f  feed or ig in ,

IVDOM wi l l  be overest imated by I  or  I  percentage

un i t s .  On  the  o the r  hand  i f  i t  i s  assumed  tha t  t he  l i qu id

f ract ion is  ent i re ly  sa l iva and is  d iscarded,  IVDOM wi l l

be underest imated by 3  to  4  percentage un i ts  (  Lang-

l ands ,  1975 ) .  Consequen t l y ,  he  de r i ved  equa t i ons  f o r

the pred ic t ion o f  IVDOM or ig inat ing f rom the herbage.

The approacl i  in the present study, where the in vivo

d igest ib i l i t ies  o f  7  herbages were determined wi th  both

sheep and cat t le ,  w i th  subsequent  regress ion analyses

to estab l ish the re la t ionsh ip  wi th  IVDOM of  samples
co l lec ted by oesophageal ly  f ls tu la ted an imals  in  the

same study,  seems to  be more acceptao le  and accurate .

Profound dif ferences in corresponding regression equ-

at ions for  sheep and cat t le  were found.  Accord ing to

t l ie  resu l ts  in  Table  4 ,  the cat t le  d igested one of  the Cl

ci l iar is herbages substantial ly het ter than sheep. Al-

though some of  the o ther  d i f ferences between sheep and

cat t le ,  regard ing the d igest ib i l i ty  o f  the herbages,  were

a lso s ign i f icant ,  th is  except ion was qu i te  pronounced.

Apparent ly  the unexpected ly  low d igest ib i l i ty  obta ined

with sheep on this C. c' i l iar is was mainly responsible for

the d i f ference between the regress ion equat ions der ived

f rom the cat t le  and sheep data.  Consequent ly ,  the d i -

gest ib i l i ty  o f  th is  C.  c i l ia r is  was omi t ted for  sheep and

the fo l lowing 2 regress ion equat ions were der ived:

\ '  = 1 6 . 4 2 0 5  +  0 , 7 8 9 2  X  ( r  = 0 , 9 6 2 , S u . * = t  1 , 3 0 9 8 ; n  =  6 )

" " " " " " " " " " " " " " ' ( 2  l  )

Y  =  l t i . 9 l 24  +  0 ,6952  X  ( r=  0 ,90 .  Su ._ *=  +2 ,0930 :n  =  6 )

In  bo th  equat ions  Y =  in  v ivo  d iges t ib i l i t y  o f  OM.  In
Ecluat ion 2l  ,  X = IVDOM of the sol id f ract ion of  OF-
col lecterJ samples dr ied at  50oC. In Equat ion 22, X =

IVDOM of f reeze dr ied total  extrusa.

Obviously al l  the equat ions in Table 5 based on the
sheep data,  could be recalculated, but i t  is  only Equa-
tions 2l and 22 that have real practical value. It must
also be noted that these recalculated equations are in
good agreement with the corresponding equations f<lr
cat t le (Equat ions l5 and 16, Table 5).  However,  Equ-
a t ions  15 ,  16 ,  2 l  and 22  can by  no  means be  app l ied
in general for the prediction of the digestibil i ty of a
pasture from the IVDOM of OF-collected samples. They
merely demonstrate the kind of relationship between
in uiuo digestibil i ty and IVDOM of samples collected
by OF-animals from the herbages tested. These samples
are at present used as standards in each in vitro run
where digest ib i l i ty  of  a pasture is to be est imated from
the IVDOM of OF-col lected mater ia l  at  th is Inst i tute.
Depending on the treatment of  the OF-col lected samples
and the drying procedure applied, the standard samples
are selected to correspond in treatment and drying pro-
cedure with those to be tested. After the in vitro run,
the regression equation describing the relationship be-
tween in vivo and IVDOM of the standard samples is
calculated and digestibil i ty of the pasture is subse-
quent ly predicted. Engels (unpubl ished) found that the
IVDOM o1' the standard samples var ies f rom run to run.
However,  the s lope of  the regression (b-value) is not af-
fected in spi te of  a rather large var iat ion in the intercepts.
This method enables the pasture scient ist  to make a di-
rect  comparison between the digest ib i l i ty  of  samples
col lected and subtected to in v i t ro fermentat ion on di f -
t 'erent occaslons.
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At present all samples collected by OF-sheep and cattle ive freezedryingequipment unnecessary.
at this Institute are squeezed through 4 lay.rrs of cheese
cloth and dr ied at  50oC. Equat ions I  and 2 are used for l t  is  concluded that research workers interested in
the predict ion of  n i t rogen content for  OF-sheep and the predict ion of  d igest ib i l i ty  of  pastures f rom IVDOM
catt le respect ively.  Digest ib i l i ty  is  predicted by means of  of  OF-col lected samples should develop their  own
a regression equat ion relat ing i ru uiuo digest ib i l i ty  to regression equat ions.  These equat ions must be based on
IVDOM of the standard samples t reated and dr ied in the an in ui lo/ IVDOM relat ionship of  standard samples
same way. The squeezing and drying of  the resul t ing obtained, t reated and dr ied according to type of  pastures
sol id f ract ion i t  50oC is preferred. Not only is the rate to be evaluated and avai labi l i ty  of  laboratory drying
of drying a major considerat ion,  but th is renders expens- equipment.
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