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there was a trend of decreasing dry-matter intake rate with

increasing nitrogen application rate (figure 1).

Cocksfoot which had previously been fertilised with 400kg
nitrogen/ha was also eaten at an approximately two fold rate,
than the unfertilised cocksfoot on a wet and dry-matter basis.
Also, on a wet and dry-matter basis rate of intake of cocksfoot
increased substantially with increasing nitrogen application

rate (figure 1).
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4.2 FIELD GRAZING TRIALS.

4.2.1 Field trial 1 (21/5/93 - 28/5/93).

4.2.1.1 Pasture mass.

The measured pre and post-grazing pasture mass for each species
and fertiliser treatment is presented in table 13. The pre-
grazing pasture masses of the unfertilised grasses especially
fescue was considerable lower than the fertilised grasses. Post
grazing pasture mass was estimated by eye appraisal. The
unfertilised grasses were grazed to the lowest residual mass
especially fescue, while the fertilised grasses especially

cocksfoot were grazed to the highest (plate 7).

Plate 7: Pre and post-grazing pasture mass of nitrogen

fertilised cocksfoot.



Table 13:

53

Pre and post-grazing pasture mass of each species and

fertiliser treatments in field trial 1 at Ashley

Dene, during autumn.

Grass Species Pasture mass (kg DM/ha) -
Pre-graze Post-graze
Fertilizer treatment | Fertilizer treatment
0 N NKS 0 N NKS
Phalaris 600 1200 900 500 630 570
Ryegrass 500 1050 1400 400 950 850
Fescue - 300 800 750 250 460 430
Cocksfoot 800 1250 1350 700 1000 1100
S.E.M 101 -
O = No fertiliser.
N = 500kg nitrogen/ha.
NKS = and 50kg sulphur/ha.

500kg nitrogen, 500kg potassium,

4.2.1.2 Pasture height.

The decline in heights of the four species and fertiliser
treatments, over the grazing duration is presented in Figures 2-
5. The height consumed after two days grazing and the grass
height after seven days grazing is also presented in tables 14-
15.

fertilised phalaris pre-grazing,

Plate 8 shows the height of unfertilised and nitrogen
after two days grazing and
post-grazing.

The height of phalaris decreased rapidly, and it continued to
decline rapidly through the entire grazing duration (figure 2).
However, there was no difference between treatments (table 14)

as all exhibited similar rates of decline (plate 8) and by the
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end of the trial leaf heights were very similar (table 15).

Cocksfoot was greatly reduced within the first two days, but
from then on the rate of decline was not so dramatic (figure 3).
Again there was not great differences between treatments, except
for the large reduction in height of the fertilised plots by day
one, with similar leaf height by the end of the grazing trial
(table 15).

Similar trends were demonstrated with Yatsyn ryegrass (figure 4
and table 14-15) except between day two and four where the

fertilised plots were grazed significantly lower.

Fescue rate of decline was not so marked (table 14) and partly
due to the lower initial height (figure 5). But again there was
no real difference between treatments and by the end of the
grazing trial leaf heights were very similar (table 15).

The comparisons between species for each of the three treatments
is shown in the appendix. Appendix 1-3 clearly demonstrates the
rapid decrease in height of phalaris in all the three

treatments.

4.2.1.3 Nutrient status.

In plots that did not receive fertiliser the percentage
nitrogen, potassium and sulphur of Yatsyn ryegrass plant
material was lower than the other three species (table 16).
Also, phalaris had the lowest percentage phosphorous compared
with the other three species.

Percentage nitrogen of plant material for all species was
increased, especially cocksfoot, by the application of nitrogen
and the nitrogen/potassium/sulphur treatment. Phosphorous
however was diluted with the application of either the nitrogen

or nitrogen/potassium/sulphur treatment. Also with the
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application of the nitrogen treatments, sulphur was diluted but
‘increased with the nitrogen/potassium/sulphur treatment.
Potassium percentage like nitrogen also increased with the
application of fertiliser, but with the exception of the fescue

nitrogen/potassium/sulphur treatment.

The real urine patch of Yatsyn plant material was similar in
‘nutrient content of the nitrogen/potassium/sulphur fertiliser

treatment.
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F‘igure“4. Decline in Yatsyn ryegrass height over the autumn grazing period
in field trial 1 at Ashley Dene.
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Figure 5. Decline in Fescue height over the autumn grazing period in
field trial 1 at Ashley Dene.



Table 14: Grass leaf height consumed

(cm)

by day two,

for each

species and fertiliser treatment in field trial 1 at

Ashlev Dene,

during autumn.

Fertilizer Treatment
Grass Species

0 N NKS
Phalaris 4.25 5.05 5.00
Yatsyn Ryegrass 1.40 4.70 4.85
Cocksfoot 2.50 2.20 1.75
Fescue 0.35 1.80 1.20
SEmean 0.41
CV Percent 19.9
LSD for the Grass 1.34
same level of .

Fertilizer 1.34
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Table 15: Grass leaf height

(cm) after seven days grazing,

for

61

each species and fertiliser treatment in field trial

1 at Ashley Dene,

during autumn.

Fertilizer Treatment

Grass Species

0 N NKS
Phalaris .45 1.60 1.55
Yatsyn Ryegrass' .55 2.95 2.50
Cocksfoot .25 2.65 2.85
Fescue .00 1.20 1.10
SEmean 1.37
CV Percent 9.8
LSD for the Grass 0.45
same level of .

Fertilizer 0.93




Plate 8: Height of unfertilised phalaris (a) pre-grazing (b)
after two days grazing (c) post-grazing, and nitrogen
fertilised phalaris (d) pre-grazing (e) after two days
grazing (f) post-grazing in field trial 1.
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Table 16: Percentage of nitrogen, phosphorous, sulphur, and
potassium in autumn herbage for each species and
fertiliser treatment for fifty days regrowth in field
trial 1 at Ashley Dene.

Percentage (%).

Species Fertiliser

treatment N P S K
Yatsyn 0 3.12 0.40 0.30 3.18
ryegrass N 5.33 0.29 0.22 3.38
NKS 4.94 0.24 0.490 3.75
Urine* 4.30 0.30 0.32 3.80
Phalaris 0 4.42 0.29 0.33 3.90
N 5.65 0.29 0.23 4.36
NKS 5.95 0.28 0.45 5.00
Cocksfoot 0 4.35 0.43 0.33 3.57
N 6.30 0.33 0.27 4.05
NKS 6.14 0.37 0.39 4.63
Fescue 0 4.14 0.35 0.37 3.91
N 5.18 0.35 0.34 4.16
NKS 4.56 0.30 0.39 3.52

N.B Urine* =

Ashley Dene.

4.2.1.4 Pseudostem.

Pre and post-grazing pseudostem heights for each species and

fertiliser treatment is presented in table 17.

Herbage collected from real urine patches at
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Table 17: Pre and post-grazing pseudostem heights for each

species and fertiliser treatment in field trial 1 at

Ashley Dene, during autumn.

Pseudostem Height (mm)

Grass Species Pre-grazing Post-grazing
Fertilizer Treatment

0 N NKS 0 N NKS
Phalaris 18.8 24.0 16.0 16.0 23.5 27.0
Yatsyn Ryegrass 11.3 28.1 27.5 8.8 15.0 14.5
Cocksfoot 8.0 21.6 14.9 17.0 21.4 18.5
Fescue 7.8 10.6 11.3 7.5 12.8 14.7
SEmean 6.44 4.21
CV Percent 49.2 21.8
LSD for the Grass 18.9 8.26
same level of Fertilizer 21.0 13.7

Yatsyn ryegrass pseudostem reduced considerably over the grazing
period especially when fertilised (around 13 mm). However, the
other three grasses were not considerably reduced or even

increased in height due to daily increments of growth.
4.2.2 Field trial 2 (21/5/93 - 28/5/93).

4.2.2.1 Pasture Mass.

Pre and post-grazing pasture mass for each species are given in
table 18. Since fertilised plots could not be measured, it can
be assumed they were double or more in mass, since they were
taller and more dense. It was evident by day two that
fertilised plots (with exception of the potassium/sulphur plots)
had been grazed to a low pasture mass while substantial amounts

of unfertilised plots still remained ungrazed. Fescue and
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cocksfoot pasture masses were also the greatest post-grazing.

Table 18: Pre and post-grazing pasture mass for each species in

field trial 2 at Iversen Field, during autumn.

Pasture mass (kg DM/ha)

Species
Pre-graze Post-graze

Mountain brome 2050 850
Fescue 2450 1100
Marsden ryegrass 2250 600
Phalaris 2150 800
Cocksfoot 2100 1050
Timothy 2150 850
Ryegrass/Timothy 2150 900
S.E.M 63 -

4.2.2.2 Pasture heights.

The decline in heights of the six species and fertiliser
treatments, over the grazing duration is presented in figures 6-
12. The height consumed after two days grazing and the grass
height after seven days grazing is also presented in tables 19-
20. Plates 9 and 10 show the heights of unfertilised and
nitrogen fertilised phalaris and Marsden ryegrass pre-grazing,

after two days grazing and post-grazing.

The height of phalaris decreased dramatically over the first two
days (table 19) and it continued to decrease to the very end of
the grazing trial (figure 6). There was no great differences
between treatments (plate 9) except in the first day where the
plots which had earlier received nitrogen, and
nitrogen/potassium/sulphur were dramatically reduced in height.
By the end of the grazing trial leaf heights were very similar
with the exception of the potassium/sulphur plots which were
significantly higher (table 19).

Cocksfoot plots that had earlier received nitrogen, and

nitrogen/potassium/sulphur, was dramatically reduced in the
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first few days (table 19) but this continued right through to
day three (figure 7). After day three there were no differences
between treatments, with leaf héights similar at the end of the
grazing trial except for the potassium/sulphur plots being
significantly higher.

Similar trends to cocksfoot were demonstrated for Marsden
ryegrass (figure 8) except the nitrogen and
nitrogen/potassium/sulphur plots after the first day declined at
the same rate as the others (plate 10). Also, the unfertilised
Marsden ryegrass reduction in height over the first day was
probably more marked compared with the unfertilised cocksfoot.
As well leaf heights by the end of the grazing trial were
similar except for the unfertilised plots which were
significantly higher (table 20).

Fescue was also very similar to cocksfoot except the differences
between treatments during the first days were not as marked

(figure 9).

With mountain brome there were distinct differences between the
unfertilised or potassium/sulphur plots (table 19-20), and the
nitrogen or the nitrogen/potassium/sulphur plots even though
rate of decline was similar (figure 9) through the entire

grazing period.

Timothy showed no distinct differences between treatments except
for the dramatic reduction of the nitrogen and
nitrogen/potassium/sulphur plots in the first day (figure 11).
Therefore, leaf heights at the end of the grazing trial were
very similar (table 20). The same trend was also demonstrated

in the timothy and Marsden ryegrass mixture (figure 12).

The comparisons between species for each of the four treatments

is shown in the appendix. Appendix 4-7 clearly shows that all
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species with the addition of nitrogen and
nitrogen/potassium/sulphur treatments, are significantly reduced

to low levels within the first few days.

4.2.2.3 Nutrient status.

In plots that did not receive fertiliser the percentage of
nitrogen and phosphorous of Marsden ryegrass plant material was
lower than the other five species (table 21). Also, timothy had
the lowest percentage sulphur and potassium.

Percentage nitrogen of plant material was increased by either
the application of nitrogen or nitrogen/potassium/sulphur
fertiliser. Phosphorous percentage of plant material was
however diluted with the application of nitrogen or
nitrogen/potassium/sulphur fertiliser. Percentage sulphur of
plant material was also diluted, by the application of the
nitrogen fertiliser, but with the nitrogen/potassium/sulphur
treatment, sulphur was increased. Percentage potassium
increased, except cocksfoot, with the addition of the nitrogen
treatment. With the nitrogen/potassium/sulphur treatment there
were only three species (Marsden ryegrass, phalaris, and

timothy) where percentage potassium was increased.



height of grass (cm)

SE mean

20 ~

18 Fertilizer Treatment

O No fertiliser

® 500kg N/ha
v 500kg N, and 205kg S/ha

¥ 500kg NK, and 205kg S/ha

days of grazing

Figure 6. Decline in Phalaris height over the autumn grazing period in
field trial 2 at lversen Field.
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Figure 8. Decline in Marsden ryegrass height over the autumn grazing period
in field trial 2 at Iversen Field.
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Figure 9. Decline in Fescue height over the autumn grazing period in field

trial 2 at Iversen Field.
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Figure 10. Decline in Mountain Brome height over the autumn graziﬁg period
in field trial 2 at lversen Field.
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Table 19: Grass leaf height consumed (cm) by day two, for each

species and fertiliser treatment in field trial 2 at

Iversen Field, during autumn.

Fertilizer Treatment

Grass Species
0 N KS NKS

Mountain Brome 4.33 8.50 4.78 . 8.15
Fescue 5.80 11.3 5.40 12.9
Marsden Ryegrass 4.60 10.9 4.03 12.8
Phalaris 6.83 13.2 6.75 15.8
Cocksfoot 4.00 11.8 3.65 14.1
Timothy 1.58 6.73 2.25 7.00
Timothy/Ryegrass 4.85 10.5 3.08 9.33
SEmean 0.99
CV Percent 25.7
L8D for the Grass 2.49
same level of L

Fertilizexr 3.15
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Table 20: Grass leaf height (cm) after seven days grazing, for

each species and fertiliser treatment in field trial

2 at Iversen Field, during autumn.

Fertilizer Treatment

Grass Species
0 N KS NKS

Mountain Brome 2.43 1.08 1.83 0.83
Fescue 3.68 2.93 4.50 3.23
Marsden Ryegrass 3.85 2.35 2.83 2.60
Phalaris 1.28 0.93 1.85 0.88
Cocksfoot 3.73 3.25 4.60 3.65
Timothy 2.53 2.18 2.20 1.93
Timothy/Ryegrass 2.80 2.33 3.00 2.83
SEmean 0.26
CV Percent 20.1
LSD for the Grass 0.75
same level of T

Fertilizer 0.84
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Height of unfertilised Marsden ryegrass (a) pre-
grazing (b) after two days grazing (c) post-grazing,
and nitrogen fertilised Marsden ryegrass (d) pre-

grazing (e) after two days grazing (f) post-grazing
in field trial 1.
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pable 21: Percentage of nitrdqen, phosphorous, sulphur, and

potassium in autumn herbage for six species and three

fertiliser treatments for sixty days regrowth in

field trial 2 at Iversen Field.

Percentage (%).
Species Fertiliser
treatment
N P S K
Marsden 0 2.44 0.43 0.48 2.72
ryegrass N 4.59 0.33 0.39 3.36
NKS 4.75 0.31 0.56 3.65
Phalaris ) 3.33 0.46 0.48 3.43
N 4.58 0.37 0.38 3.62
NKS 5.00 0.32 0.57 3.55
Cocksfoot 0 3.69 0.50 0.48 2.99
N 5.03 0.42 0.40 2.68
NKS 5.06 0.36 0.63 2.93
Fescue 0 2.80 0.47 0.38 2.96
N 3.80 0.37 0.33 3.42
NKS 3.28 0.39 0.46 2.88
Mountain 0 3.89 0.44 0.41 3.10
Brome N 5.20 0.33 0.36 3.72
NKS 5.29 0.32 0.37 2.84
Timothy 0 3.14 0.47 0.36 2.64
N 5.84 0.38 0.30 2.98
NKS 5.14 0.36 0.41 3.30

N.B. The potassium/sulphur treatment was not analyzed.

4.2.2.4 Pseudostem.
Pre and post-grazing pseudostem heights for each species and

fertiliser treatment is presented in table 22.



Table 22: Pre and post-grazing pseudostem heights for each species and

fertiliser treatment in field trial 2 at Iversen Field, during autumn.

Pseudostem Height (mm)
Grass Species Pre-grazing Post-grazing

Fertilizer Treatment

0 N KS NKS 0 N KS NKS

Mountain Brome 28.3 37.5 31.8 40.8 19.6 11.7 | 17.9 8.8
Fescue 37.5 46.8 36.8 50.3 34.2 | 26.2 | 37.5 | 29.6
Marsden Ryegrass 27.5 34.3 33.3 46 .5 25.4 16.3 24.6 18.8
Phalaris 23.3 47.3 | 31.8 64.3 15.0 | 10.0 | 12.5 | 10.0
Cocksfoot 27.3 43.5 33.3 47.5 25.8 | 27.9 | 28.7 | 30.4
Timothy 20.5 34.3 18.0 34.0 22.9 | 18.8 | 24.6 | 21.3
Timothy/Ryegrass 26.5 37.5 30.5 38.5 23.3 19.2 | 26.3 | 22.1
SEmean " 3.30 2.84
CV Percent ’ 18.2 26.1
LSD for the Grass 9.36 8.03
same level of Fertilizer 10.8 8.96
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The pseudostems from the plots which received either nitrogen or
nitrogen/potassium/sulphur were cbnsiderably reduced after seven
days grazing. Only two species (mountain brome and phalaris) of
the plots which received the potassium/sulphur treatment were
considerably reduced and none of the species which were

unfertilised.
4.2.3 PField trial 3 (7/8/93 - 14/8/93).
4.2.3.1 Pasture mass.

The measured pre-grazing pasture mass for each species and
fertiliser treatment as well as real urine patch masses are
presented in table 23. The pasture masses of the unfertilised
grasses were considerable lower than the fertilised grasses or
the real urine patch grasses. Yatsyn ryegrass pasture mass was
consistently lower than the other grasses for all the fertiliser
treatments. Also the nitrogen and nitrogen/potassium/sulphur
fertilised grasses were slightly higher than the real urine

patch masses.
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pable 23: Pre-grazing pasture mass of each species and

fertiliser treatment in field trial 3 at Ashlevy

Dene, during spring.

Pre-graze pasture mass (kg DM/ha).
Grass
Species. Fertiliser treatments.
0 N NKS Urine*
Phalaris 800 1300 1600 1300
Yatsyn 500 850 1400 1000
ryegrass
Fescue 500 1300 1500 1000
Cocksfoot 600 1200 1600 1000
S.E.M. 354

N.B. Urine* = Real urine patch mass.

4.2.3.2 Pasture heights.

The decline in heights of the four species and fertiliser
treatments, over the grazing duration are presented in Figures
13-16. The height consumed after two days grazing and the grass
height after seven days grazing is also presented in Tables 24-
25.

The height of phalaris which had earlier received nitrogen and
nitrogen/potassium /sulphur decreased rapidly over the first few
days (table 24) and from then on height was not so dramatically
reduced (figure 13). The urine patch was not reduced in height
dramatically until day three and the same for the unfertilised
plots, except the reducticon was not as marked‘since initial leaf
heights were considerably lower. However, by the end of the

grazing duration the leaf heights were very similar (table 25).

Cocksfoot demonstrated similar trends except for the dramatic
reduction in height of the nitrogen/potassium/sulphur plots by
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day two (table 24), but initial leaf height was much higher than
the others (figure 14). However, again by the end of the

grazing duration the leaf heights were very similar (table 24).

Both Yatsyn ryegrass and fescue also demonstrated similar trends
(figure 15-16) perhaps not quite as dramatic (table 24) but this
ig mainly due to the lower initial leaf height. Therefore, by
the end of the grazing duration leaf heights in the treatments

for both species were similar (table 25).
4.2.3.3 HNutrient status.

In plots that did not receive fertiliser the percentage nitrogen
of Yatsyn ryegrass, percentage phosphorus of phalaris,
percentage sulphur of fescue, and percentage potassium of
cocksfoot plant material was lower than the other four species
(table 26) .

Percentage nitrogen of plant material was increased by the
application of either nitrogen or nitrogen/potassium/sulphur
fertiliser. Phosphorous percentage was also increased by the
application of either nitrogen or nitrogen/potassium/sulphur
fertiliser except for phalaris and fescue in the latter
treatment. The application of nitrogen also diluted the sulphur
percentage like in trial one and two as well as the
nitrogen/potassium/sulphur treatment increasing percentage
sulphur except in phalaris and fescue plant material. The
potassium percentage was also diluted with the application of
nitrogen and with two species (phalaris and fescue) following

the application of nitrogen/potassium/sulphur.
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Table 24:

Grass leaf heiaght consumed

(cm) by day two,

for each

species and fertiliser treatment in field trial 3

at Ashlev Dene,

during spring.

Fertilizer Treatment

Grass Species .
0 N NKS Urine

Phalaris ~0.03 6.50 8.73 1.17
Yatsyn Ryegrass 0.30 2.17 3.17 1.93
Cocksfoot -1.17 2.07 4.33 -0.14
Fescue 0.00 1.87 2.40 3.17
SEmean 0.82
CV Percent 60.5
LSD for the Grass 2.39
same level of .

Fertilizer 2.39

Table 25:

Grass leaf height

(cm) after seven days grazing,

for each species and fertiliser treatment in field

trial 3 at Ashley Dene,

during spring.

Fertilizer Treatment

Grass Species

: 0 N NKS Urine
Phalaris 2.10 2.13 1.83 2.17
Yatsyn Ryegrass 1.47 1.43 | 1.40 1.75
Cocksfoot 1.97 2.30 2.47 2.50
Fescue 1.47 1.47 1.47 1.08
SEmean 0.32
CV Percent 30.8
LSD for the Grass 0.94
same level of .

Fertilizer 1.14
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Table 26: Percentage of nitrogen, phosphorous, sulphur and

potassium in spring herbage for each species and

fertiliser treatment for seventy days reqrowth in
field trial 3 at Ashley Dene.

Species Fertiliser Percentage (%)
treatment
N P S K
Yatsyn O 3.24 0.30 0.30 3.37
ryegrass N 4.02 0.37 0.17 2.53
NKS 4.56 0.35 0.42 3.75
Urine 4.11 0.38 0.29 3.46
Phalaris 0 3.72 0.28 0.30 3.59
N 4.33 0.32 0.26 2.64
NKS 4.24 0.25 0.24 3.25
Urine 3.56 0.26 0.29 2.97
Cocksfoot 0 3.64 0.34 0.28 2.67
N 4.06 0.42 0.22 2.88
NKS 4.51 0.36 0.36 3.33
Urine 4.60 0.37 0.33 3.25
Fescue 0 3.57 0.36 0.27 3.21
N 3.79 0.32 0.22 2.47
NKS 3.89 0.33 0.27 3.05
Urine 4.01 0.31 0.24 3.36
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CHAPTER FIVE
DISCUSSION

5.1 RATE OF INTAKE TRIALS.
5.1.1 Intake rates.

The fresh forage intake rates of sheep ranged from 13.8 - 25.5 g
WwM/min and 3.09 - 5.54 g DM/min in rate of intake trial one
during autumn; 17.4 - 43.2 g WM/min and 4.87 - 8.90 g DM/min in
rate of intake trial two during autumn; and 23.4 - 47.9 g WM/min
and 6.36 - 11.02 g DM/min in rate of intake trial three during
spring. These intake rates are slightly lower than those
reported by Johnson (1992) but higher than those reported by
Edwards (1990) and lower than dry-matter intake rates reported
for dried forages by Kenney and Black (1984). The reason for
the differences is hard to determine. The sheep age, live
weight, breed, and experimental methods were similar to Edwards
(1990) and Johnson (1992). However variations may have been in
type of feed and the degree of satiation of the sheep, which is

discussed in section 5.3.1.
5.1.1 Particle length.

Past research on grazing preference has identified particle
length or size to be an important variable in determining
preference. There appeared to be no relationship between the
length of plant material and rate of intake. For example,
Marsden ryegrass and phalaris had leaf of similar length, but
the wet matter intake rate of phalaris was 1.6 fold higher than
that of Marsden ryegrass in rate of intake trial two, or Yatsyn
ryegrass with .or without application or 50 kg N/ha had leaves of
similar length, however the wet matter intake rate of the 50kg
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N/ha Yatsyn ryegrass was 25% higher than the unfertilised Yatsyn
ryegrass in rate of intake trial three. Further investigation
in this area could be done by cutting leaves into shorter

lengths to compare with whole leaves.

Colebrook et. al. (1985) stated particle length to be a factor
influencing the potential rate at which a feed can be eaten.
Kenney and Black (1984) and Kenny et. al. (1984) in two
different experiments showed that reducing the length of forages
increases intake rate and preference for the short material.
This was considered to be due to reduced time spent chewing
shorter material. But their two experiments used only one
herbage species. A comparison of rate of intake trials one,
two, and three contrasts with Kenney and Black (1984). For
example, unfertilised cocksfoot leaf of shorter length in rate
of intake trial three, was eaten at a slower rate than the 400
kg N/ha fertilised cocksfoot of longer length. Particle length
therefore may not be a very important factor affecting
preference for freshly cut pasture leaf when other variables
such as the dominant effect of different pasture species or
mineral nutrition are present. Age was not compared within
either of the trials therefore comments cannot be made on the

influences from this factor in these experiments.

In these experiments the influence of pasture species and
mineral nutrition appeared to overcome any effects of differing

particle size on rate of intake and preference.
5.1.2 Dry-matter percent.

There appeared to be no relationship between dry-matter percent
and rate of both wet-matter and dry-matter intake. All the
feeds investigated in the three trials were within a few percent
of each other with only the odd exception such as nitrogen

fertilised phalaris in rate of intake trial one (16%), phalaris
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in rate of intake trial two (20%) which was lower due to its
quicker growth during the late autumn period. As well both
unfertilised cocksfoot and Yatsyn ryegrass (28%) were higher and
the 400 kg N/ha fertilised Yatsyn (16%) much less than the
others in rate of intake trial three. For example, in rate of
intake trial three Yatsyn ryegrass which was previously
fertilised with 50 kg N/ha was one of the highest in dry-matter
percent (23%) and consumed at one of the fastest wet matter
rates. Yatsyn which was previously fertilised with 400 kg N/ha
was the lowest in dry-matter percent (16%) and was also consumed
at one of the fastest wet- matter rates.

Kenney et. al. (1984) found that as the DM% of Kikuyu grass
(Pennisetum clandestinum) fell, the intake rate of wet herbage
increased substantially although this increase was not enough to
compensate for its decrease in DM%, thus the dry-matter intake
declined once the DM% of the feed fell below 40%. John and
Ulyatt (1987) concluded that the voluntary consumption of fresh
forage is limited by a mechanism regulating intake of wet feed
not dry-matter, and that DM% may be an important factor limiting
nutrient intake. For example, chicory may be a preferred fresh
forage which results in high rates of wet matter intake in
sheep, but it may be limiting nutrient intake compared with
lower preference forages which have lower wet matter intakes of
higher DM% herbage (Johnson, 1992).

5.1.3 Nutriemnt status.

The plots which received nitrogen fertiliser and were feed in
rate of intake trial one were not to be preferred over the
unfertilised. But as already mentioned experimental technidque
varied from other studies and further investigations in this
area are needed. In rate of intake trial two the less preferred

species, Marsden ryegrass and timothy which were consumed at
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lower wet matter, were lower in nutrient status. Marsden was
lower in nitrogen and phosphorus and timothy lower in sulphur
and potassium levels. With rate of intake trial three
preference shown for cocksfoot at high nitrogen application
rates could be related to the higher nitrogen levels in the
plant. This leads to the conclusion that soil fertility and
thus nutrient status of the plant may be a very important factor
in increasing the voluntary intake of animals and masking A

species preference.
5.1.4 Species.

Phalaris fresh leaf in rate of intake trial two was consumed at
a greater rate than any other species, and for this reason it is
was concluded that phalaris is a high preference species for
sheep during late autumn. Timothy was the least preferred grass
species and wet matter as well as dry matter intake rates were

considerable lower.

The results in rate of intake trial two especially conflicted
with work of Johnson (1992) but the reason is .clearly due to the
cld age of herbage. The digestible organic matter content which
drops as the pasture ages would have been a lot lower in timbthy
since it ages more quickly compared with phalaris and both lower
compared with Johngson (1992). Also, phalaris is winter active
with more green leaf present, where as timothy is not a strong
winter grower and more active during spring. With rate of
intake trial three cocksfoot leaf which was previously
fertilised with nitrogen fertiliser was consumed at much higher
rate than the unfertilised treatment. The highest fertiliser
rate (400 kg N/ha) had the fastest rate of intake. Therefore,
it can be concluded that fertilisation can mask preference for

cocksfoot.

In contrast wet matter intake of Yatsyn ryegrass showed no real
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relationship with the fertiliser treatments. However, on a dry
matter basis, the rate of intake decreased with the increasing
fertiliser rate. This decrease could be related to an increase
in endophyte with increasing fertiliser application. It is
commonly known that high nitrogen fertilised ryegrass or
ryegrass urine patches are high in endophyte. Even though
endophyte levels are low during spring, ryegrass endophyte
hyphae concentrations were infact double at higher nitrogen
levels (Lucas, pers. comm.). Keogh (1984) demonstrated this but
found sheep to prefer the urine patches even though
concentrations of endophyte were high. Therefore, the endophyte
may not be the dominant effect influencing Yatsyn ryegrass rate

of intake.

However, Kenney et.al. (1984) related preference for dried
forage to the rate at which it can be eaten but at present not
relationships have been published which directly relates intake

rates of fresh or wet matter to preference.
5.2 FIELD GRAZING TRIALS.
5.2.1 Pasture mass.

The initial pasture mass of all the unfertilised species in
field trial one dyring autumn, except phalaris and Yatsyn
ryegrass were significantly different. 1Initial pasture mass had
no influence on the rate of decline in height between species.
Phalaris and Yatsyn ryegrass were both of similar pasture mass
but phalaris was reduced by 4.25cm whereas Yatsyn ryegrass was
reduced only by 1.40cm after two days grazing (table 14). 1In
field trial two during autumn, similar results oécurred with
unfertilised phalaris and timothy which both had similar initial
pasture mass, but phalaris being reduced by 6.83cm and timothy
by 1.58cm after two days grazing (table 19). 1In field trial

three during early spring initial pasture mass varied slightly
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between the unfertilised species and there was very little

reduction in height after two days grazing.

Hodgson (1982) stated that variations in sward conditions are
expected to exert direct effects upon intake per bite and rate
of biting. Therefore, if all other variables were equal,
animals would graze sites of high pasture mass in preference to
sites of low pasture mass as the potential rate of intake would
be higher. 1In the three field trials this does not appear to be
the case as the effect of differing sheep preferences for
pasture species has over ridden any effect of pasture mass.
Alternatively pasture masses may not have been different enough,
between species, except fescue in field trial one, for animals
to discriminate for or against high or low mass species. Fescue
pasture mass in field trial one was extremely low at 300 kg
DM/ha, but the others only ranged from 500 to 800 kg DM/ha.
Pasture mass in field trial two ranged from 2050 to 2450 kg
DM/ha and in field trial three ranged from 500 to 800 kg DM/ha.

The pasture mass of plots that received fertiliser were between
two and three times higher than unfertilised plots (except the
potassium/sulphur plots in field trial 2). The fertilised
pasture mass ranged from 750 to 1400 kg DM/ha in field trial one
and 850 to 1600 kg DM/ha in field trial two. However, again the
pasture mass did not appear to influence the decline in height
between species and fertiliser treatments. For example, the
fertilised phalaris in field trial one, even though higher in
initial pasture mass, wasn'’'t reduced at a faster rate than the
lower mass unfertilised phalaris.

5.2.2 Pasture height.
In field trial one phalaris and Yatsyn ryegrass which was

previously fertilised with either nitrogen or ,
nitrogen/potassium/sulphur were different in initial height but
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the rates of decline in height for the two species were similar
(figure 2-4). 1In field trial two similar results occurred with
the nitrogen and nitrogen/potassium/sulphur fertilised phalaris
and mountain brome. For example, nitrogen fertilised phalaris
and mountain brome initial heights were l6.8 and 11.5 cm. Also,
unfertilised phalaris and cocksfoot were very similar in initial
height but phalaris declined at a much greater rate over the
first three days of the trial period (figure 6-7). Similar
results to field trial one were obtained in field trial three
with cocksfoot and Yatsyn ryegrass (figure 14-15). Therefore,
it can be concluded from this that the sheep did not initially
graze in preference for swards of higher initial heights but as
the grazing period progressed less preferred species were grazed
because they had more leaf than the preferred species which had

already been eaten down to low levels leaving only pseudostem.

As with pasture mass the fertilised plots (except the
potassium/sulphur plots) approximately had double the initial
pasture heights of unfertilised plots and apart from the initial
preference in the first day or two were not reduced in height at
a faster rate. 1Initial pasture height however is not considered
to be the factor influencing the rate of decline as there was no
relationship between height and rate of decline with the
fertiliser treatments. It i1s conceivable however, that taller
swards would be preferred over shorter swards of the same
species. Clark et. al. (1982) found that cattle, sheep and
goats offered perennial ryegrass of differing heights all

preferred to graze taller swards.

Sward height may influence preference but it is conceivable that
many other factors such as stage of maturity and species, would

have a more significant effect.
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5.2.3 Nutrient status.

Sheep showed no obvious\preference for plots that had earlier
received fertiliser in field trial one. For example, phalaris
clearly demonstrated no difference between fertiliser treatments
as all treatments had similar rates in decline (figure 2). This
was generally the same for all species with rate of decline

differences only occurring in the first day or two.

In field trial two there appeared to be an initial preference
for nitrogen and nitrogen/potassium/sulphur fertiliser plots as
leaf heights were dramatically reduced in the first day, but
there after rate of decline was similar between treatments.
Also, distinct differences between the unfertilised or
potassium/sulphur fertilised plots and the nitrogen or
nitrogen/potassium/sulphur plots were apparent, even though rate

of decline was similar (figure 6-12).

With field trial three some preference was more obvious for the
nitrogen or nitrogen/potassium/sulphur fertilised plots even
though nitrogen content was generally lower than autumn field
trial one. This was demonstrated by the rapid rate of decline
within the first two or three days (figure 13-16). The
additional treatment of a real urine patch also demonstrated the
obvious preference but the height was not reduced very much
until day three for all the species. This slow initial grazing
may be related to the small urine patch diameters compared with
the larger fertiliser plots and therefore maybe sheep did not

find the patches immediately.

The rates of fertiliser used were believed to represent the
approximate concentration of a urine patch. These grazing
preferences for high nitrogen, potassium and sulphur pasture as
well as the real urine patches in field trial three support the



98

findings of Keogh (1986), Edwards (1990) and Johnson (1992), who
all reported that stock selected urine patches and high nitrogen
plots in preference to inter-urine patches and non-nitrogen
plots. Under continuous stocking this was expressed as a higher
intensity and greater frequency of defoliation of urine patches
(Keogh, 1986). 1In general the unfertilised grasses were lower
in nitrogen, potassium, and sulphur content than the
nitrogen/potassium/sulphur fertilised grasses in field trial
three, which may have contributed to their initial réjection by
sheep. However, determining species preferences due to nutrient
content was not as clear cut. For instance, phalaris was
preferred in all three field trials but in some cases certain
nutrients were low. For example, phalaris had one of the lowest
phosphorous contents in trials one and three (table 15). This
leads to the conclusion that soil fertility and thus nutrient
status may only be important for some species. Therefore, the
negative effect on preference of certain lower nutrient
contents, may not be great enough to overcome the positive

effect of desirable plant species on sheep preference.
5.2.4 Pseudostem.

There appeared to be a definite pseudostem barrier within the
swards in field trial one except for one species, Yatsyn
ryegrass. The psuedostem of Yatsyn ryegrass was reduced over
the autumn grazing period especially when fertilised. This
result cortrasts with Johnson (1992) who found Yatsyn ryegrass
not to be grazed beyond the pseudostem height. Also Barthram
(1980) and L’'Huillier et. al. (1984), also found ryegrass
pseudostem not to be a preferred sward componehﬁ and that it is
often rejected. Edwards (1990) also had similar results with
high endophyte in Nui ryegrass.

However, it must be noted that phalaris had a considerable

amount of residual dead material and stem stubble which may have
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prevented sheep from grazing down to pseudostem heights. It is
a well known factor that animals select against dead material
(Barthram and Grant, 1984; Arnold, 1981).

In field trial two all of the fertilised species pseudostem
heights except the potassium/sulphur plots were considerably
reduced over the grazing period. Therefore, one can conclude
that fertiliser may improve the palatability of pseudostems of

some species.

Edwards (1990) suggested the height of the pseudostem may

influence the height at which a sheep prefers to graze. This
may be true in a pure species sward, but in a situation where
there is a range of pasture species on offer other aspects of
preference such as species preferences and nutritional status

may become more important than pseudostem height.

Edwards (1990) also suggested that where sheep were forced to
graze pseudostem, that pseudostem diameter is likely to
influence bite depth and thus bite size. Pseudostem size did
not appear to influence the preference of sheep in these trials
as cocksfoot with a larger pseudostem was not significantly
reduced any more than Marsden ryegrass in field trial two.
Pseudostem size may however have an influence on preference

within swards of pure pasture species (Johnson, 1992).

Ease of prehension did not appear to be a major factor
controlling the preference of sheep between the plant species

and fertiliser treatment.

However, these results were not very clear cut and more

intensive sampling would have given more precise results. .
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5.2.5 Species.

Phalaris was the preferred species out of the four investigated
in field trial one. This species was reduced in height at a
fast rate and reduced to a low residual height. This result
agrees with Johnson (1992) who found phalaris to be desirable
and selected by sheep. With field trial two there appeared to
be more than one preferred species out of the six species
investigated. Phalaris was again reduced in height at the
fastest rate in the first few days but was not significantly
different from fescue, timothy/Marsden ryegrass mixture and
Marsden ryegrass. In field trial three there was no preferred
species. However, after fertilisation phalaris was clearly
preferred and reduced in height at the fastest rate with
cocksfoot also being reduced severely. Thus, after
fertilisation preference seems to be masked with less preferred
species such as cocksfoot in field trial three. It was also
suggested that presence of legumes in the plots at Ashley Dene
due to the autumn season being more moist, may have reduced the
ability of sheep to discriminate between species and treatments
in field trial one and three,

These results do not agree totally with findings (unpublished)
from field trials carried out on these species at "Ashley Dene"
over the last four years. As well as phalaris, fescue was found
to be preferred by sheep over cocksfoot and Yatsyn ryegrass
(Lucas, pers. comm.). Both Edwards (1990}, and Johnson (1992)
also found fescue to be preferréd. But it must be noted that
fescue was considerably lower in pasture mass and height, and
contained other species such as vulpia hair grass (Vulpia
bromoides L.). Also fescue plots this year contained a lot more

reproductive tillers as it went to seed last year.

Observations were also noted with other species in field trial
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one. Chicory, white clover, and weed species like dandelion
(Taraxacum officinale) were actively selected during the first
day (plate 11). It is concluded from this that sheep have a
very high preference for these dicotyledon species, above that

of high producing grass species.

Plate 1l1l: Grazing preference of sheep for weeds in headlands
outside plots one day after sheep entered field
trial 1.

5.3 DISCUSSION OF METHODS USED.
5.3.1 Rate of intake trials.

The amount of feed offered prior to, and during a rate of intake

trial may influence the results of the experiment.

For all the three trials animals were given their usual nightly
=(6kg fresh) and then denied access to feed until the trial

gmenced early the next day. The non significant result from
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rate of intake trial one may have been due to not being given a
light midday feed (3kg fresh) between the experimental feeds
which was carried out for rate of intake trial two and three.

By denying animals feed prior to the commencement of the trials
the results may have not realistically indicated the animals
preference due to the fact that they were very hungry and
willing to ingest anything. However, there is a dilemma as if
animals are not denied access to feed they may not be hungry

enough to eat the whole meal without stopping.

Due to limitations in collecting an adequate amount of herbage,
feed samples were no greater than 50 grams. The offering of
only 50 grams per treatment may have also influenced the
results. A small feed produces greater start and end errors,
and may benefit the less preferred species because the animals
drive for satiation may be stronger than their preference.

Also, a smaller sample feed meant that the sheep received only
approximately 700 grams dry matter in total for the day in trial
two for example. This is considerably below their feeding
capacity (1.2 kg DM/day), thus it is quite likely that the
animals were hungry. Johnson (1992) fed 100 gram samples in a
similar trial, although a midday feed was not offered. This
trial encountered problems with sheep leaving feed residuals.
This brings in another problem of identification of the point in
time that animals have finished eating their meal as a lot of
time could be spent by the animals consuming the last small
portion of the meal. Therefore, an intermediate feed sample
between 50-100 grams could be more suitable. 2As well a problem
with the fed containers used in rate of intaké‘trials is sheep
find it difficult towards the end to easily get leaf off the

smooth plastic and corners of the container.

A more accurate method for measuring rates of intake may be to

offer pre-weighed cut feeds for a length of time and measure the
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amount of feed eaten over the time period (Johnson, 1992). This
would reduce some of the problems outlined above. This method
has been used by other researchersvfor calculating dry matter
intakes of forages, with good results (Kenney and Black, 1984).
But it involves the messy procedure of having to collect saliva
covered residual material, which is difficult to determine fresh

matter intakes.

Rate of intake trials are not the most quick and easiest of
methods to determine preference. For example, sheep have to be
trained and calmed for at least a week before a trial can
proceed. Also, their reliability is in question and more work
on techniques relative to sheep appetite is required. Although,
no definite relationships have been published relating fresh-
matter intake rates to grazing preference and ultimately grazing
intake it is still useful information when investigating the

preference of animals for different plant material.
5.3.2 Field trials.

Field trial pasture height measurements are a quick (approx. one
hour per day) and easy method of obtaining preference between
species and fertiliser treatments. An advantage of this method
clearly is that species are growing in their natural state and
have not been manipulated as in rate of intake of cut material.
Therefore, preferences exhibited are what would happen in the

normal grazing of pasture.

An alternative method would be to observe and count the amount
to animals grazing on the plots of each pasture\species and
fertiliser treatment, so long as plots were pure species and
large enough. Edwards (1990) used this technique with good
results. If this technique was performed on bigger plots in
these trials problems could have occurred with animals being

disturbed while trying to observe, due to the experimental
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design. The use of an observation tower (Edwards, 1990), or
photographic techniques (Hunt and Hay, 1990) would have enabled
better observation without disturbing the animals.
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CHAPTER SIX

GENERAL DISCUSSION AND CONCLUSIONS.

6.1 DISCUSSION.

Comparing the results from the rate of intake trials with field

trial results shows limited correlation.

In field trials unfertilised and fertilised phalaris was reduced
in height at a rapid rate which suggested that it was being
actively selected for by sheep. The rate of intake of phalaris
wet matter in rate of intake trial two was also the highest
compared with other grass species which backs up field
measurements and leads to the conclusion that phalaris is a
preferred species by sheep during late autumn and early spring.
Johnson (1992) also found that sheep actively selected
phalaris. This contradicts the previous reputation of phalaris
for being a species of low palatability (Langer, 1990).

Unfertilised cocksfoot in field trial one was also reduced in
height but not quite as rapidly as phalaris which also suggests
that is was being actively selected. But in field trial two
only the nitrogen, and nitrogen/potassium/sulphur fertilised
cocksfoot as well as the fertilised cocksfoot in field trial
three were reduced in height rapidly. 1In rate of intake trial
two a similar result to field trial one occurred with cocksfoot
fresh leaf material being consumed at a considerably high rate.
Even though these results correlate well, which leads to the
conclusion that cocksfoot is a preferred species by sheep, it is
not valid to compare grass from different sites. However, this

cocksfoot resﬁit does not agree with Johnson (1992) who found
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cocksfoot to be rejected by sheep. The results in field trial
two and three as well as the rate of intake trial three leads
also to the conclusion that cocksfoot is preferred over other

species when fertilised.

vatsyn and Marsden ryegrass were both included in rate of intake
trials and field trials. In field trials both unfertilised and
fertilised Yatsyn and Marsden ryegrass were reduced at similar
rates as with cocksfoot. Unfortunately with the non significant
result in rate of intake trial one Yatsyn measured in the field
cannot be compared with measurements in intake trials. With
unfertilised Marsden ryegrass in rate of intake trial two, fresh
leaf material was eaten at a substantially slower rate compared
with phalaris or cocksfoot. Therefore, poor correlation between
field and rate of intake trial two occurred. The result in rate
of intake trial two does however agree with Edwards (1990) and
Johnson (1992) who proposed lower animal production would result
from animals grazing +E ryegrass. The rate of intake trial
three also did not correlate well with a field trial conducted
using similar treatments at Ashley Dene (Nolan, pers. comm.).
However, herbage offered in rate of intake trial three had
previously more severe grazing by sheep and subsequently had

less dead material present.

Fescue has been shown to be a preferred species by sheep
(Edwards, 1990; Johnson, 1992). 1In field trials one and three
initial fescue height was very low, which meant height
reductions were only slight, and thus preference for that
species was not really measured. Field trial two however showed
fescue to be only moderately reduced in height and this was
backed up with rate of intake trial two where fescue was eaten

more slowly than cocksfoot and phalaris.

Unfertilised mountain brome was included in both rate of intake

trial two and field trial two. The rate of intake of
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unfertilised mountain brome was as high as unfertilised
cocksfoot but in field trials, cocksfoot was reduced in height
at a slower rate. Therefore, with this unfertilised grass
species, field trials were not backed up with rate of intake
trials. Unfortunately fertilised mountain brome was not
measured in the rate of intake trials so comparisons and

comments could not be made.

Unfertilised timothy was included in both rate of intake trial
two and field trial two. 1In both the field trial and rate of
intake trial unfertilised timothy was less preferred. Again
fertilised timothy was not measured in the rate of intake trial

so comparisons and comments could not be made.

Finally no differential grazing was observed with the
timothy/Marsden ryegrass mixture in field trial two and was not
present in rate of intake trial two, so comments can not be

made.

Thus, preference of sheep for pasture is influenced by many
factors such as fertility status of the soil and subsequent
nutrient status of the plant, and the range of plant species on
offer. The preference ranking of species reported in this
dissertation is for a particular type of plant material in
particular seasons. Therefore, if this type of information is
to be put into practice many factors have to be considered.
Understanding species preferences by sheep may enable animal
growth rates to increase as well as decrease the total feed

maintenance costs and increase farm efficiency.
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6.2 FUTURE WORK REQUIRED.

From the results of this investigation future work is suggested

in the following areas:

1) Field trials similar to those carried out in this experiment
but at more times throughout the year to determine the affects
of the four differing seasons on the preference ranking of

pasture species by sheep.

2) Modification of the above method would be to devise a method
so that animals can be accurately observed to give an indication

of preference without disturbance to grazing.

3) Modification of the rate of intake trials, would be to
devise a more accurate method of measuring intake rates such as
offering pre weighed cut feeds for a length of time and
measuring the amount of feed eaten over the time period. Also
ideally this would be preformed over both morning and afternoon

and for a time period longer than one day, such as three days.

4) Further experiments should be undertaken to support
suggestions from these trials that the fertility of the soil and
thus nutrient content of the plant material overcomes any
differences between some species. For example:-

Experiments could include growing grasses in boxes with
different fertilities and times of regrowth to create herbage
with a range of dry matter percent and nitrogen percent. It
could also include manipulating leaf heights and pasture
densities by cutting. Boxes then weighed and offered to sheep

to get dry matter intake rate as well as height decline
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6.3 CONCLUSIONS.

1) In the rate of intake experiments the influence of pasture
species and mineral nutrition appeared to overcome any effects

of differing particle size on rate of intake and preference.

2) Sheep did not demonstrate in all trials preference for
herbage high in nutrient content when offered the option of
sites where no fertiliser and fertiliser had earlier been
applied. Therefore, not in all cases will high nutrient content

levels overcome differences in preference between species.

3) The preference of sheep for pasture species and treatments
demonstrated in field trials did not in all cases show close

correlation to rate of intake of cut fresh herbage.

4) Sheep show high preference for phalaris as shown by high
rates of fresh matter intake and a rapid reduction in height in
field trials.

5) Timothy was shown to be of low preference in one of the rate

of intake trials.

6) Rate of wet and dry matter intake of cocksfoot increases

with increasing nitrogen percent in leaf.
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autumn grazing period in field trial 1 at Ashley Dene.
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Appeﬁdix 2. Decline in grass heights with nitrogen fertiliser over the
autumn grazing period in field trial 1 at Ashley Dene.
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Appendix 3. Decline in grass heights with nitrogen/potassium/sulphur
fertiliser over the autumn grazing period in field trial 1
at Ashley Dene.
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Appendix 4. Decline in grass heights with no fertiliser over the
autumn grazing period in field trial 2 at Iversen Field.
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Appendix 5. Decline in grass heights with potassium/sulphur fertiliser
over the autumn grazing period in field trial 2 at Iversen
Field.
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