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recovery rate, chemical changes during mastication and salivation, contamination with rumen

contents, sample preparation for laboratory analysis and sampling period.

2.1.5.2.1. Fistulated vs. non-fistulated animals and type of animal..

As a result of the problems involved in estimating the true diet of non-fistulated, free rangiﬁg
herbivores, few studies have critically examined the extent that fistulated animals represent the
larger population of their normal counterparts (Raats, 1993). The same author concluded: "Based

on the limited information available, it seems that successfully fistulated animals that are equipped

with effective fistula plugs, and are « > normally and are well adapted to the
experimental procedure are not physi . from non-fistulated animals." On the
other hand, fistulated animals that are ... - for or in cases of excessive salivary loss

A
due to long collection peﬁommweg)fslpa P.kn&slacﬁ.&ot representing normal animals

and should not be used. It is alsoréasonable 16 expect tat differences in feeding behaviour may
occur as a result of differences in handling or management which emphasise the importance of a

sufficient period of adaptation to both the vegetation and experimental animal group.

In his review, Raats (1993) concluded that dry fistulated females and possibly castrates could be
used to collect forage samples representing pregnant females of the same and related breeds.
However, in the case of lactating animals, multiple suckled ewes, young growing animals and

non-related breeds, fistulated animals of similar physiological status and genetics should be used.
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2.1.5.2.2. Collection period and area sampled.

Bredon & Short (1971) concluded that the biggest drawback of the oesopﬁageal fistula technique
is the short period of sampling, which might introduce considerable error in representing a full
days grazing. Holechek ef al. (1982a) stated that the inability to obtain a representative sample in
a large pasture is the primary shortcoming associated with the oesophageal fistula technique.
Mclnnis et al. (1983) concluded "there is at least one reason for regarding the oesophageal fistula
method with some suspicion: plant fragments found in oesophageal extrusa represent. the diet of

the animal for only that length of time during which the sample is being collected". Based on

results from the faecal carbon isotope ates et al. (1987) stated: "the possibility
that one or more extrusa samples may U daily intake is well recognized", while
Jones & Lascano (1992) argued that "... -..g the collection period (of only 20 to 30

-
min) may not reflect the 24 lﬁ;ﬁ@\@f@]@f X?llt?'f %f{lmfgg imposed by the oesophageal

fistula technique on the grazing aré& stmipfled Attd-the ntnbércof samples that can be collected per
day, are of particular importance where browsing animals are being studied .in a large
heterogeneous plant community (Raats, 1993). This. was also the main reason for the

development of the remote controlled forage sampling technique (Raats & Clarke, 1992).

2.1.5.2.3. Diurnal variation in diet selection
It is known that ruminants can have between 8 and 10 grazing periods per day (Arnold, 1962),
and that diet selection changes with incfeasing satiation and with changes in pasture and weather

(McManus, 1980). Diurnal variation in the feeding behaviour of goats have been observed by
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Winter: HSR treatment, the average ADF content of the fistula bag and Valve samples were very
similar (31 % and 32 %). This diﬂ'erencé increased slightly in the LSR treatment (33 % and 30
%, respectively) with the fistula bag showing the highest ADF content. Both techniques showed
an increase in the ADF content of extrusa samples with advancing period of occupation. This
increase was highly significant (P = 0.02) in the HSR treatment. The ADF content of the fistula
valve (31.13 % and 33.97 %) samples are better related at similar levels of grazing/browsing
pressure in the HSR- (120 GBD/ha) and LSR- (128 GBD/ha) treatments compared to a

considerable difference in the bag samples (27.33 % and 37.00 %).

Spring: The average ADF content of 1 valve samples were also similar in the
HSR- (37 % and 38 %) and the LSR ( - _eatments. No significant difference was
observed. In the HSR treat%ﬁg@fgﬁgﬂﬁfw Hliﬁ\bincrease in the ADF content of

extrusa samples with advancing peri8d ofistctpation, while th the LSR treatment, the fistula bag
in particular, showed a major decrease after 72 GBD/ha. The ADF content of both the fistula bag
(37 % and 33 %) and fistula valve ( 36 % and 41%) do not compare well at similar levels of

grazing/browsing pressure in the HSR- (120 GBD/ha) and LSR- (128 GBD/ha) treatments.

Summer: The average ADF content of the bag and the valve samples in the HSR treatment were
33 % and 29 %, respectively. The difference of 4 % points was however not significant.
Similarly, in the LSR treatment the difference of 4 % points in the average ADF content of the
bag (32 %) and valve samples (28 %) was also not significant. In the HSR treatment, both

sampling methods showed a slight increase in the ADF content of extrusa samples with advancing
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4.2.3. Acid Detergent Lignin (ADL)

The ADL content of extrusa samples, pooled over treatments varied by about 9 percentage points
over four seasons (winter:12.46 %, SE=0.61; spring:30.37 %, SE=0.81; summer:21.56%,
SE=0.68; autumn:16.93 %, SE=0.59), though no significant differences was found between
seasons. Significant differences between the two sampling methods were found in Winter (LSR),
Spring (HSR), Summer (LSR) and Autumn LSR. The average acid detergent lignin content of
the valve versus that of the bag samples during the four different seasons and two stocking rates

are shown in Figure 14.

Winter: On average the ADL contei -ad valve samples collected in the HSR

-
treatment were 12 % and 13 ﬁﬁivé%vﬁ%ylb%%ﬁtt%, the average difference in the

ADL content between the bag (15 4§)}-and the valve (1295 was highly significant (P = 0.01). No
significant difference due to advancing period of occupation occurred in any one of the HSR- or
LSR treatments. At similar levels of grazing/browsing pressure in the LSR- (128 GBD/ha) and
the HSR- (120 GBD/ha) treatments, the ADL content of the fistula valve samples (13 % and 15

%) are slightly better related compared to a considerable difference in the bag (11 % and 17 %).

Spring: A highly significant difference (P = 0.01) between the two sampling methods was found
in the HSR treatment. The average ADL content of the bag and valve samples were 10 % and 15

% respectively. In the LSR treatment, the average ADL content as measured by the fistula bag b
. g 0y
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4.3.2. Species selection.

The woody-species selection pattern changed during the four periods of the day, na;nely . early
morning (07:00 to 08:56), late morning (9:00 to 10:56), midday (11:00 to 12:56) and afternoon
(13:00 to 15:00) in all four seasons as illustrated in figures, 16, 17, 18 and 19. These results
indicate that when goats are first let out onto pastures in the mornings, they will initially feed
unselectively, and later during the day start to wonder and become more selective. The results of
all four seasons indicate selectivity to be the lowest during the early morning period, and the

highest during the late morning and mi

The winter and spring results indicat - SM) to be the most preferred species

4
followed by Rhus longispina@{Li ?dﬁﬁ{?sﬁrefaﬁ-&cfflm?, éGO) during all four periods of

the day. This diurnal difference #ri-sefeetom was-highky denificant for all three species, Scutia
myrtina, (P = 0.00), Rhus longispina (P = 0.00) and Grewia occidentalis (P = 0.04). Similar to

winter results, the spring results also indicate a significant diurnal change; Scutia myrtina (P = |
0.00), Rhus longispina (P = 0.00) and Grewia occidentalis (P = 0.00) during the four periods of
the day. During summer, the order of preference early in the morning was Scutia myrtina
followed by Rhus longispiha and Grewia occidentalis. During the late morning, the order of
preference changed to Grewia occidentalis, Scutia myrtina and Rhus longispina, while during
midday and late afternoon the order of preference changed again to Scutia }nyrtina followed by

Grewia occidentalis and Rhus longispina. This diurnal variation in species selection during the

different periods of the day was highly significant, Scutia myrtina (P = 0.00), Grewia occidentalis
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(P =0.00) and Rhus longispina (P = 0.00).

Diurnal variation in species selection during the four periods of the day was also observed in
autumn. During the early morning the most preferred species was Rhus longispina while Grewia
occidentalis was the most preferred during the late morning. Similar to early morning, midday
was dominated by the selection of Rhus . Jlongispina while the most preferred species in the
afternoon was Scutia myrtina. These diurnal variations were also highly signiﬁéant, Scutia
myrtina (P = 0.00), Grewia occidentalis (P = 0.00) and Rhus longispina (P = 0.00). The results
also indicate a significant difference in s ring the four seasons (P < 0.05).

Diet selection is a major determinant ¢_ . _. production through its effect on sward

-
structure. The herbiyore is Wﬂr{}i&(},%g} a(B[fanBfltpH%W%iance of potential food items.

What it actually chooses to eat 4 detentined by the selé€Hon criteria which will alter as the
relative quantities and qualities of items c'hange (Pellew, 1983). Large differences have been
demonstrated in the nutritional qualities and quantities of available food items between season,

species and plant parts of the same species.

The rate of food ingestion, that is the foraging efficiency of the herbivore (Owen-Smith, 1979) is
influenced both by plant structure and by the total time per day devoted to feeding. The
nutritional quality of the diet determines the nutrient and energy intake, which after allowance of

daily maintenance activities, may or may not meet the requirements for reproduction.
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pattern) stiggest that diet selectiot vaties codidérably during the day and would thetefore
support the multiple sampling technique. fi4sed on this evidefice, although not coticlusive, the

results from this siudy clearly support the tultipld sampling technique.

As both digestibility and dry mattet intake ate based on the composition of 4 tepresentative
forage sample, small errots én sampling catl result i utirealistic estimates of the quantity and
quality of intake of free ranging &nirmals. Thé ame is trie in determining the plant species
selection itt large heterogerieous plant cotutnuriitiés. It is therefore important to use the fistula
valve in quantifying diet of these tural conditions. One of the major

limitations. of the valve technique is of individual extrusa samples and the

problein of making tip a coniposite

from a specific goat on a sMW&gW@lf#p&f{ ﬂﬁ Idér mass basis. However, this

does not take into account différshces i hdfvestily fates from diﬂ'erentvj plants, which is a

_. In this study, -all samples collected
N _d |

reality. A suggestion which hs sitice beert tested with great success at Fort Hare is to
measure the Hctive feeding tinie while the valve i§ open. In this way, samples‘: dre pooled oh dn
equal harvesting time basis. Other 'li‘mitabtiohs to the use of the multiple sampling technique hre
financial and Jabour vcostsv. In comparative studies where these limitations pose a prol;léiﬂ, the

simpler fistuld bag technique could be used.

The choice of the most approptiate techique will depend upon the goals of the resedtch dnd
the circumstances under which the measurement até tade iticluding such considerations 18

time scale of the study, grain of heterogetieity, the availability of tamed animals, the welfare of

the animals, logistics and funding,


















































