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ABSTRACT

Two management systems for dry dairy cows were studied during
the winter of 1975 at No. 3 Dairy Unit, Massey University. The
objective of the study was to help develop a system which may reduce
the need for supplementation of pasture grown, and at the same time
ensure that adequate feed supplies are available over the winter and

early spring to meet animal requirements.

The parameters studied were pasture growth rates and recovery,
pasture damage through pugging, feed consumption and live weight changes
of cows, milk production for the first three months of lactation, and the

grass 'cover' on the two fzrmlets.

In general, the results have shown that each system hzd its
ovn advantages and disadvantages and these are discussed in the text.
It is, however, recommended that while such advantages and disadvantages
exist, a grazing system which incorporates the two systems warrants
experimentation. In addition, better methods of measuring pasture growth

rates and grass 'covers' deserve further investigation.



Y,

ACKNOWLEDGEMENTS

I am greatly indebted to my Supervisors, Dr A.V.F. Davey
and Dr G.F. Viilson for their guidance and encouragement in achieving
this work. Special thanks to Dr G.F. Wilson for checking all the
results and helping me make the necessary alterations while Dr A.VW.F.

Davey was on overseas leave.

I am also grateful to the Department of Dairy Husbandry,
Massey Uriversity for providing the area and stock used in the
experiment. In addition to the staff of Dairy Unit No. 3, i.e. the
Manager and his assistant, in feeding and shifting the cows. R.J.
McClenaghan for his technical assistance in using the equipment and

Mr R. Hodren foor supplying the information on No, 3 Dairy Unit.

I am also grateful to Professor D.S. Flux for his initial
advice of tackling the massive work, Professor B.R. Watkin and Dr
C.V/. Holmes for some valuable discussion., Thanks are also due to

those who have contributed in the discussion.

I would like to thank the Library staff for their valuable
help in obtaining the references. Thanks are also due to Nrs J.A,

Jepson for her careful and diligent typing of this thesis.

Much appreciation is accorded to the New Zealand Government
for granting the scholarship (Special Commonwealth African Assistance
Plan - SCAAP) and the Tanzanian Government for nomination without which

this work would not have been undertaken.

Lastly special thanks to my family, particularly my wife,
for being so patient and encouraging me throughout the two and a half
years I have been away from home. Also thanks to all friends here in
New Zealand who encouraged me so much to finish this work within the

time.



TABLE OF CONTENTS

Introduction .. s oo oo .o .o oo
Review of Literature oo oo .iie oo .o
211 Objectives of wintering dairy cows on a seasonal

dairy farm LN L] L LR LR ] LR
2:2 Cows' requirements oo .o oo o .o
2:2:1  Energy requirements for maintenance .o
2:2:2 Energy reguirements for pregnancy .. oo
2:2:3 Veight of cows before calving oo .o

2:2:4 Total energy reguirements for maintenance,
pregnancy and some live weight gain .o
2:3 Factors which affect grass production wio oo
28 98l Climatic factors we os X oo
2:3:2 Soil factors .. .o o3 o oo
2:3:3 lanagement factors .. oo o oo
2515}k Grazing managenent oo oo
2:3:3:2 Other management fectors o
2:4  Assessment of feed quantity and feed budgeting P
astg llethods of assessing feed quantity e
2:4:2 Feed budgeting oo .o .o .o
2:4:2:1 Yethods of fleed budgeting o

2:4:2:2 Reconciliation of feed supnlies
and stock requirements ,. oo
2:4:2:3 Adjustment to feed supplies =
2:5 /intering systems -~ - - o i

2:5:1 Block or strip/brealk grazing or paddock

wintering systems oy ot oo oo
2:5:2  On/off system 28 . # s
2'5:3 Set Stocl‘:ing o e o oo oo
Experimental methods T s oo oo oo
i Introduction .. =~ .. .o .o . oo
3:2  IZxperimental procedures - oo oo oo
3:2:1 The Trial LR ] . L] LR ] o0
32 2832 Start of the trial .. o P _—
3:2:3 Measurements .. oo .o .o .o
3:2:3:1  Assessment of dry matter in each

paddock, or per hectare before
grazing

3:2:3:2 Assessment of grass consumed in
each paddock 0o oo oo

3:2:3:3 Live weight measurements e

3:3:3:4  Assessment of pasture growth rate

and pasture damage by pugging ..

10
11

12
14

15
17
18

18
22

2L
26

27

27
28

29

30
30
32

33
33
33

35
36

36
57

38

@)



3:2:4  Statistical Analysis .. ol o .o
4 Results of the Fxperiment i ‘e Ve .o oo
L1 Grass Rudgets .. st alt s r .
L2 Calibration of the meter - - o oo
L:3 Pasture srowth rates .. i o o' &%
L:3:1 Regrowth following grazing .. % e
4:3:2 Pasture growth rates in relation to DK
remaining af'ter grazing o e .o
4:3:3 Pasture growth rates and rccovery in trodden
and heavily pugged paddocks .. P o
4:4 Intake and production .. - o e -
Ll The amount of feed consumed .. oo .o
L:4:2 Relation between the measured daily intakes
and live weight changes o X o
L:4:3 iverage milk production for the first three
months of lactation .. - v o
L:5 t'armlet comparisons s e v o o
L:5:1 The amount of grass grown on each farmlet .
4:5:2 Comparison of measured intakes and growth
rates with budgeted (predicted) estimates ..
5N Comparison of mezasured and predicted grass
covers on the farmlets oo oo .o
heBisl Pasture damage _— ol - i
5 General Discussion .. Wt i ol o -
SEi The velidity of the techniques used to measure dry
matter yields .. ‘o oo oo e oo
5:2 The grass budgets e - .o o6 oo
5IRS) Pasture growth rates .. e o il -
5:3:1 Growth rates of pasture following grazing s
5:3:2 Pasture growth rates on a farmlet basis o
5:4 Intake and animal production ., .. .. =
5:5 Fermlet comparison o ave oo oo oo
Summary .o 5 oiie aiie e e . -
Appendices i s e s oo oo oo oo
References i oo oo .o oo oo .o oo

()

Page No.

39

&FFF

48
53

55
55
55

62

69
69

71
71
76
77

7

79
80

80
81

82
8L

88
90
124



Lot

L.2

2}--3
L.k

L4.5a

4.5b
L.6a

4.6b

L.7
4.8

L.,9a &b

4.10

1“'.11

LIST OF TABLES

Linear regression equations obtained flor each
month during the trial period b d oe oo

Coxmparison of grass covers on the farmlets in June
determined using either the linesr regression or
curvilinear calibration curve bd oo .o
Growth rates of grazed pastures .. .o e
Pasture growth rates following grazing classifiied
according to pasture M present at the beginning

of four periods of three weeks o .e oo

Amount of feed eaten by cows as grass and hay per
paddock (kg Di*/ha/day) .. - - ae

Total hay consumed on each farmlet (Treatment) ..

Live weight chenges and measured daily intakes of
Cows . e e - .o LR .. LN

Weekly average live weight changes of 'old' and
'newly' bought heifers e oo oo .o

Average daily milk production of cows - o

Total grass grown 2nd consuned on the two farmlets
between 22.4.75 and 5.7.75 (kg DM) oo wd

Comparison of measured intakes and pasture growth
rates with the values used in the budget oo

Comparison of predicted and measured grass covers
on the two farmlets obtained by curvilinear
calibration curves .. oo oo oo e

The area pugged by the on-group (only the paddocks
pugged heavily are presented) .. - -

)

Page lo,

L6

&

63

69

70

72

73

76



2.1

et

4.I1

4. 111

L IV

L.V

4. VI

4.VII

4. VIII

ZFOIX

L.X

LIST OF FIGURES

Partitioning of nutrients in a dairy cow .. .o
Growth rates of pasture with 'no nitrogen' siip
Predicted grass covers on the two farmlets A and B

Calibration curves of grass meter readings and yield
of pasture obtained by cutting wie .o o

Accumulated growth curves of pasture during the
trial period L] L ] .. L LR ) oo

4., IV a Growth rates of grazed pastures during the
trial period (first 21 days) .o -

4L.IV b Growth rates of pastures during the trial
peri-d (second 21 days) - .o i
4,IV c 10 cm mean soil temperature (winter 1975)

4,IV d Curulative growth of pasture for two paddocks
(paddocks 11 and 17) which were not grazed
during the trial period s .o .o

l'ean live weight changes of the cows during the
experirent “ie oo oo oo oo oo

Mean live weight changes of mature cows and heifers
("new', '01d' and 'all' heifers) .. .. -

Relationship between average live weight change and
estimated average daily intakes for the on/off group

Relationship between average live weight change and
estimated average daily intakes for the on-group

The anticipated 'grass covers' as compared to the
measured 'grass covers' W% - a5 oo

Grass covers on individual paddocks determined on
5.5.75 using the grass meter (linear calibration
regression oo oe oo oo oo oo

(.V‘lv)

Page No,

16
L5

L7
L9

ol

52
Sk

59
63
64
66
67

L

75



JGIE

IIT

Iv

v

VI

VII A& B

VIII

IX

X

LI

XIT

XIII

LIST ¢F PLATES

Grass rationing to on-group using moveable

electric fences - ol — alis

Cutting a paddock to ground level before grazing

Clipping a grazed paddock to ground level
Putting the clipped grass in plastic bags
The grass meter on concrete floor e

Measuring grass cover using grass meter

Vet and dry breaks oo oo oo
Heavily pugged break o oo oo
Two days af'ter pugging o & &
Twelve days af'ter heavy pugging .. oo
Trampling and fouling of grass .. _—

Cows in paddock 23. They are in satisfactory

condition .. 5 o i o

Grass recovery fif'teen days af'ter grazing in

mid“July oo oo oo L) o e

i)

Page No.

41
41

L3
L3
56
56
57

57

58



(¥

APFENDICES
Page No.

I Experimental Layout .. o oy oo oo 90
II Predicted Feed Budgets for two Farmlets .. % 9N
IIT Dry matter determination from each paddock using the

Massey Grass Neter (April, May, June and July) ., 97
Iv Regrowth on Grazed Paddocks oo .o _ 105
v Estimation of DM consumed/cow/day on paddock basis 112
VI Metereological Data as recorded by Massey University,

Palmerston North e o ore - o 118

VII Dry Matter estimation by cutting and visual appraisal 121



CHAPTER 1

INTRODUCTION

The main New Zealand system of dairying (seasonal dairying)
is unique in that it relies mainly on pasture and pasture products
(hay and silage) as feed for cows throughout the year with little or
no use of other feeds. The use of hay or silage and occasionally
other forage supplements (for example chou mollier) during some
seasons of the year is due to variation in pasture production

associated with seasonal changes in climate.

Usually feed shortages are experienced in either winter -
early spring or in the summer (Brougham, 1970a), while large surpluses
of feed may be obtained in the spring and small surpluses in the late
autumn, In New Zealand, the intake of energy is the commonest
deficient nutrient in pasture and pasture products (Hutton, 1962),

whereas proteins, minerals and vitamins are generally adequate.

The problem for the individual farmer is to meke comparisons
between the amount of pasture he is likely to have available for
periods of shortages and the likely fleed requirements of his stock,

If this assessment can be made earlier rather than later, he can make
changes to his management system or arrange to purchase additioral

feed so0 as to ensure that requirements are met.

In this thesis some "of the problems associated with meeting
the requirements of pregnant cows during the winter period have been
studied. The project was undertaken on the Massey University Nov. 3
Dairy Unit, and involved a comparison of two alternative systems of
wintering deiry cattle. The objectives of the study were to louk into
alternative systems which may help to reduce the need for .
supplementation of the pasture grown, and at the same time ensure that
adequate feed supplies would be available over the winter and early

spring to meet animal requirements.
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Before the experimental methods, results and discussion of
results are presented, the objectives of winter management of dairying
on a seasonal dairy farm and the necessary knowledge to achieve these

objectives are reviewed.



CHAPTER 2

REVIEW OF LITERATURE

It is noted in the introduction that fleed supplies may be
scarce during the winter season a2nd early spring. Because of this,
there has been a lot of attention devoted to planning the feeding of
cows during this period so that cows do not calve in poor condition
or calve when feed supplies are limited. Underfeeding before ancé
after calving is reported to reduce milk production (Hutton, 196&;
Patchell, 1957; Campbell and Flux, 1948 and others).

This review aims at examining the objectives of wintering
dairy cows on a seasonal dairy farm and the necessary knowledge

required to achieve these objectives.

2:1 Objectives of Wintering Dairy Cows on a Seasonal Dairy Farm

There are two i2in objectives of wintering dairy cows,
namely:

(a) To ensure that cows calve in satisfactory condition.

(b) To ensure that enough feed is available in early

lactation.

(a) Research work here in New Zealand has shown that underfeeding of
cows during the dry period lowers subsequent milk production (Flux,
1950, 1957; Hutton and Parker, 1973; Patchell, 1957 etc.). Wallace
(1958) reporting the results of an experiment on the use of autumn
saved pasture for cows in the last six to eight weeks before calving
concluded that provided cows are in good condition at the time of
drying off and provided also that they can be well fed from the time
of calving onward, there is very little to be gained from feeding
them more than moderately well during the last six to eight weeks
before calving., Broster (1971, 1972) has done extensive reviews of

the level of fleeding before and after calving, Most of the work he
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cited, in which cows were underfed, report the loss of production
from cows. It is therefore pertinent that cows should be fed so that

they calve in at least moderate condition.

(b) Adequate availability of feed in early lactation.

A number of research workers have noted that cows' require-
ments increase in early lactation (Wallace, 1961; Hutton, 1962, 1971
and others). At this time cows need as much high quality feed (leafy
pasture) as they can eat (Davey, 1974). Davey (1974) suggests that
maximum peak yields can be obtained only by lenient grazing so that
feed consumption is at a maximum. Thus, on a highly stocked farm to
have enougi feed in early lactation, it is necessary to restrict cows
intake during the dry period. In this way wastage of feed by over-
feeding may be avoided, and also wastage by treading and fouling may
be minimized by utilizing e high proportion of the grown feed. At
high stocking rates, however, pasture damage by treading reduces
pasture yield (Edmonds work 1958-1970; Campbell, 1966).

In order to achieve the above objectives, a knowledge of
the following is necessary: Cow requirements; Factors affecting
grass production; Methods used to assess the amount of feed on hand;

and the Tintering systems available. These factors are reviewed.

2:2 Cows' Requirements

The feed requirements of a cow are arbitrarily divided
into those for maintenance and those for production. The maintenance
requirement is the amount of food that will cause the animal to
maintain a steady weight (Davey, 1970). The maintenance ration should
provide for the following nutrients: energy, proteins, minerals,
vitamins and water. Feed in excess of maintenance requirements is
used for production. Production here refers to growth (heifers), live

weight gains, pregnancy and milk production.
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Figure 2.1 shows the way food is partitioned to various

functions in a dairy cow.

Figure 2,4 - Partitioning of Nutrients in a Dairy Cows (after Davey,

1970).

Food Eaten

«— —— Digested in the gut

Nutrients in the Blood

Pregnancy Live weight gain
(grpwth or fat)

NMaintenance !
Loss

~
~

Milk4¥roduction

During the dry period (when cows are not lactating), the cows
have to eat in order to maintain normal body functions and live weight,
and any extra feed goes for pregnancy and some live weight gain.
Evidence suggests that it is preferable for cows to gain in body weight
during pregnancy so that they may calve in 'reasonable' condition
(Reviews by Broster, 1971 and 1972). Cows which maintain their weight
or those which gain weight, lose it in early lactation. The cowa which
are underfed may not lose weight in early lactation, but milk production
is low (Broster, 1971). Flux (1950) compared two levels of feeding with
8ix pairs of 2-year identical twin heifers and found that those which
had been well fed before calving produced more milk than their sisters

which had been poorly fed.

Since cows lose weight in early lactation because they cannot
eat as much food as they require for milk production, a knowledge of

their requirements in relation to predicted performance is necessary.



The feeding standards for various classes of livestock have been
published by the Agricultural Research Council (ARC, 1965), Naticnal
Research Council (NRC, 1971) and other authorities. These standards
are taken as guides only for feeding stock since they vary considerably
due to errors of estimate, prediction and the various inaccuracies
inherent in all systems used to estimate the requirements (Bryant,
1971). Usually the requirements are expressed in the same terms as are
used for assessing feed values, e.g. Digestible Organic Matter (DON),
Digestible Dry Matter (DDM), Total Digestible Nutrients (TDN), Starch
Equivalent (SE), Digestible Energy (DE), Metabolizable Energy (ME), and
Net Energy (NE). The universally accepted term now is the ME system,

although the other terms are used occasionally.,

Energy and proteins are the main nutrients of concern in
animal production in many countries of the world. In New Zealand,
however, pasture herbage contains an abundance of protein so that
interest is generally restricted to energy fraction of the diet (Hutton,
1962). Bryant (1971) stated that nutrients other than energy generally
become of practical signif'icance only when the amounts fall below a
minimum level. Thus, the energy requirements of dairy cows for main-

tenance and production are reviewed.

2:32.31 Energy Requirements for Maintenance

Hutton (1962) reported the results of three trials each
lasting four months, on the maintenance requirements of dairy cattle
in New Zealand. In the three trials: (1) Restricted dry cows {(dry
cows fed to constant live weight); (2) Fully fed dry cows; and (3)
Pully fed lactating cows, he found that the restricted cows (average
weight 744 1b = 338 kg) required approximately 8 1b DM as grass (3.64
kg) per cow for maintenance and the fully fed dry cows (average weight
927 1b = 421 .4 kg) required 19 1b DM as grass (8.64 kg) per cow/day,
while the fully fed lactating cows (average weight about 780 1t =
354.5 kg) ate 29.0 1b DM as grass (13.2kg) on the average for mainten-
ance and production. The fully fed dry group had more than 2.4 times



the consumption of the dry restricted group.
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The flully fed lactating

group had more than 3.6 times the consumption of the restricted group

and 1.5 times the fully fed dry group.

varied between 80 - 727 in September and December respectively.

The digestibil

ity of pasture
If

feed quality in September is 12.144 ¥Joules ME (2.9 lcal ME)/kg DM

(Hutton and Parker, 1972) and the maintenance requirements are taken

as 3.64 kg DN/cow per day, this would mean an energy requirement of

14,183 MJ ME/day (10,56 Mcal ME).

In December to supply the same

amount of energy when the digestibility of the herbage is 72%, more

grass has to be eaten.

Thus

?8.83553 kg DM of grass would be required.

183

The figure of 10.84 MJ is obtained by multiplying 4.4 x .72 x 0,82 x 4.184

where .72 is the digestibility of pasture, 0.82 conversion factor

frow DE to ME; (4.4 x 4.184) ¥J NE is gross energy of feed.

Davey (1970) gives a figure of 9 1b DO¥ (4.09 kg) for main-

taining a cow weighing 800 1b (363.6 kg).

If 1 kg DOM

contains %.8 Mcal

ME ie 15.8992 N¥J (Hutton, 1971), then 9 1b DOI (4.09 kg) would contain

63.6 XJ NE required per day.

Other workers have worked out the maintenance and pregnancy

requirements.

For example, Jagusch (197%) has given the requirements of

a Jersey and Friesian cow in relation to food quality as follows:

Requirements (¥J ¥E/day) for a pregnant non-lactating Cow

Breed of Cow

- —

Jersey
(360 kg)

Friesian
(500 kg)

Feed Tuality
(grass)

10.878
¥J ME/kg DM
(2.6 Ncal)

10.878
MJ ME/kg DM
(2.6 Mcal)

o

—— e

-

8 -4

D O o m———

39,75 MJ NE
(3.65 kg DN)

3 MJ NE

kg DM)

Requirements
Weeks from term
L -2 2 -0
50.21 MJ ME | 54.81 MJ ME
(4.6 kg DM) | (5.0 kg DM)
71.13MJ ME | 77.4 MJ ME
(6.54 kg D¥)| (7.11 kg D¥)

Hutton (1971) compared the results obtained for the dry cows



8.

under the grazing situation with those predicted by ARC (1965) and the
United States Department of Azriculture (USDA, 1967) workers and he
found that the maintenance and pregnancy requirements during this

period were high, thus:

Hutton'§ Work 1971

ARC USDA
Year |Dry Period|Mean Live| Total |Energy Intake ARC 1965| USDA 1967
in days | Teight | Energy | per ke | MJ ¥E/kg | MJ ME/kg
(kg) |Consumed| MJ ME/kg w072 O 7
1J 1B e
1965-66| 103 351 [7531.2 0.908 0.51 0.585
1966-67, 76 377 5230.0 0.812 0.51 0.585
1967-68 107 354 6066 .8 0.690 0.51 0.585
Mean = 95 | Mean = Mean =
361 6276.0
B o ————————————————— e S ————— |, ... - . w3 S A o

Hutton suggested that some of the reasons for the high figures
were:

(i) The dry cows were continuing to graze with the milking herd
because the group was small to manage separately, and during this time the
cows ate more than their maintenance ration.

(ii) The management practice used was on/oq grazing which
appeared to increase the arrors of estimating faecal outputs with
indigestible markers and this caused an upward bias in estimates of
intake.

(iii) The estimates of the requirements derived from feeding
tables have been under conditions of stall feeding or energy balance and
therefore tie figures oblained under grazing situation would be high due
to increased energy expenditure. In practice, pregnant cattle are
exposed to wind, rain and cold and this may necessitate an increase of

about 20% in winter feed requirements. Hutton suggested that by taking
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into account the factors mentioned it is practicable to reduce the
mean 95-day requirement from 6275 MJ ME to 5439.2 ¥J ME. Of this
1255.2 MJ VE represents the requirements for foetal growth and
increased metzbolism of the pregnant cow. Thus 4184 MJ ME would te
for maintenance for 95 days, i.e. 4184 MJ VE/day = 44,042 MJ ME/day.
95

The National Research Council (NRC, 1971) had cows require-
ments worked out in relation to their weight. For example a 350 kg
cow requires 42,26 MJ ME per day for maintenance; and for 450 kg cow
the requirements for maintenance would be 51.46 WJ ME/day. If

metabolic weights of cows are:

3
350% 80.9 (81) kg M wt

3
450 = 97.7 kg M wt
then requirements for maintenance would be the same when expressed per

unit metabolic weight, thus:

350 kg cow = 42.26/81 MJ ¥E/kg L wt®*?/day = 0.522

450 kg cow 51.46/97.7 ¥J ME/kg L Wt0'75 day = 0,526

These figures seem to be comparable to Hutton's figures of 44.18

¥J ME/day for the restricted group (1952) and 44,04 MJ ME/day (1971)
for é dry cow weighing on the average 351 kg, with an average dry
period of 95 days. Davey, 1976 (Pers.Comm,) gave the latest figure
for maintenance requirements of 0.55 ¥J ME/kg L wto‘7%/day. This
means, for a cow weighing 350 kg live weight (81 kg M wt), it will
require L4 .55 MJ ME/day.

Taking the dizestibility of pasture to be 75 -~ 78% in winter
(Davey, Pers. Comm., Hutton & Parker, 1973), and taking 1 kg DM cf
pasture to contain 18,41 MJ GE = 13.8 ¥J DE and 11.297 MJ ME, the
amount of pasture required for maintenance per day can be worked out
from Hutton's figures of 44.18 ¥J or 44,04 or from Davey's figure of
4)..55 MJ ME/day respectively. This works out to be approximately 4 kg
of pasture for a 350 kg cow.
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2:2:2 Energy Requirements for Pregnancy

The energy for pregnancy is considered to be the energy
stored in the c2l1f, placenta, and ammiotic fluid and energy in the
uterine increase (Brody, 1964). The energy is then computed from the
components of dry matter, e.g. fat and protein, of calf, placenta and

ammiotic fluid and uterine increase.

From Brody's book for Eckle's data, Dr A. Davey worked out
the energy in the Jersey calf (22.3 kg or 49 1b) as follows:

Energy in calf 129,7 ¥J NE (31 Mcal NE)
Ener in placenta and
ammlotic fluid 37.66 MJ NE (9 Mcal NE)
Energy in the uterine 23,85 MJ NE (5.7 Mcal NB)
Total 191,21 ¥J NE (45.7 Mcal NE)

Heat increment for pregnancy is about 228.3 Mcal = 955.2 MJ, thus the
total energy = 274 Mcal ME or 1146.4 MJ ME., The ratio of the stored
energy to total metawolizable energy required for pregnancy is

approximately 1 : 6.

The NRC (1971) gives a figure of 3 Mcal ME/day (12.55 ¥J ME
per day) for a 350 kg cow 23 adequate to meet the total requirements of
foetal and maternal development with no allowance for fattening during
the 128t two monthe prior to calving. This would equal 0,155
MJ ME/kg L W‘to'75/day (i.e. 12,55, 81 being the metabolic weight of the
cow). &

These are very small reguirements as compared to maintenance

requirements.,

Hutton (1971) had total requirements for pregnancy of 300
Mcal ME = 1255.2 MJ ME for a grazing animal during an average dry period
of 95 days. This would equal :1255.2 ; = 0,163 MJ ME/kg L wt0‘75/day.
95 x 81

This compares favourably with NRC (1971) figure of 0.155 MJ ME per kg

L wt0'75 per day.
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The ARC (1965) considers that the pregrnancy requirements are
covered by increasing the level of feeding above maintenance by 5%
level three months pre-partum and making successively increases of 17%
one month later, and of 456 and 507 in the last two fortnightly
periods before calving. Taking the pregnancy increment to be 45%
above maintenance and taking the maintenance requirements to be
44 MJ ME/cow/day, the pregn-ncy requirements would be 1188 NJ ME for
the dry period.

If the average daily requirements for pregnuancy are taken
as 12,96 ¥J ME (0.160 ¥J ME/kg L wto'7§/day) and assuming the pasture
DM contains 11.3 }NJ ME, then the amount of pasture required for

pregnancy would be 1,15 kg DV per day for a 350 kg cow.

2:2:3 Weight of Cows befors Jalving

When pregnant cows increase in weight, it may be due
entirely to products of concepta if cows maintain their own weight
(Hutton & Parker, 1973). Liberal feeding at this time, however, way
cause the animal itself to put on some weight in addition to weight of
the concepta (Broster, 1971; Greenhalgh, 1969). This additional weight

may contribute to milk production in early lactation.

The weight of the concepta may increase by 24 kg for a Jersey
cow and 34 kg for a Holstein cow over the last 60 days of pregnancy
(Greenhalgh, 1969). Patchell (1957) cited by Greenhalgh (1969)
calculated the weight increase of the concepta in Jersey cows anc he
found that the concepta increased by about 30 kg during the lzst ten
weeks of pregnancy. Wallace (1953) obtained similar weight increases
(31.5 kg and 21.4 kg for the 100% and 85/ groups respectively) in

animals f'ed pasture over a period of five weeks,

Considering an average increase in weight of 30 kg for a
period of sixty days ( 9 weeks), this would mean a gain of 0.5 kg
per cow per day. If pregnant cows gain less than the amount shown,

their own body weight is declining (matermal live weight). Thus



12.

provisionally any level of feeding during the dry period which leads
to apparent loss in maternal live weight is underfeeding (Greenhalgh,
1969; Broster, 1971).

Hutton and Parker (1973) obtained a gain of 0,9 kg/cow/day
for the last four weeks of pregnancy by feeding L.8 kg pasture D¥
(1.4% live weight). This is about 25 kg gain for cows weighing 330
kg on the average. The cows which merely maintained live weight
required 2,8 kg pasture DI equivalent to two-thirds the quantity
eaten by the better fed twins.

From these results it seems that an extra 2 kg pasture per
day (4.8 - 2.8) above maintenance was required to support pregnancy
and some live weight gain. If 1,15 kg D¥ of pasture is required for
pregnancy per day, then 0,85 kg DM of pasture is the amount available
to the animal to put on weight. In energy terms, this would be about
9.60 MJ ME/day (pasture contains 11.3 MJ ME/kg DM).

Using the ARC (1965) estimates of the energy content of
body gain for a 350 kg beef animal and assuming an efficiency of use
of ME of 55%, it may be calculated that the requirements for 1 kg of
live weight gain (L.W.G.) is approximately 2.5 kg DM as pasture.
Hence 0,85 kg of DM/day during the dry period would be expected to
support a body weight increase of nearly 0.34 kg/day.

Calculations

350 kg beef animal gaining at 1 kg/day deposits 3700 Kcal
energy (3.7 Mcal ME (R 15.48 MJ ME).

Assume 55% efficiency of deposition 6.74 Mcal ME (28,2 MJ ME)
Pasture contains 11.3 1J ME/kg DM 2,495 kg I

2.5 kg DM

e

2:2:4 Total Energy Requirements for Maintenance, Pregnancy and

some Live Weight Gain

In practice the feed given to a cow wauld be covering main-
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tenance, pregnancy, and some live weight gain since these requirements
would have been estimated before the feed is given to the animal.,

The NRC (1971) estimated a figure of 54.4 MJ ME (13 Mcal) for main-
tenance and pregnancy for a cow weighing 350 kg. Jagusch (1973) has
estimated the requirements for a Jersey and 2 Friesian cow (pg 7 in
this review) depending on pasture quality. The requirements of a
Jersey cow come up to 54.8 MJ ME/day two weeks prior to calving and
the Priesian is 77.4 VJ ¥ME/day. ARC estimated the requirements of a
cow weighing 500 kg four weeks from term as 70.7 MJ ME per day. These

requirements have no allowance for fattening.

If a 'standard' cow is taken as a Jersey weighing 350 kg
then the average requirements during the dry period, assuming that
some improvement in body condition is required (0.3 kg/day), would be

as follows: P

Function Energy required/day Pasture equivalent assumning
= energy content of 11.3
NI ME/day 1J ME/kg DV of pasture (kg DN)
Maintenance L4.55 4,00 (see pg9 in this
review
Pregnancy 12.96 1.15 (Hutton, 1971)
Body weight gain 9.60 0.85 (See pg 17)
total 67.11 500

- <~44..........m--].-_u‘.“4 e

Davey (1974 - Data No. 3 Dairy Unit) recommended that the
feeding level should be progressively increased during pregnancy as
follows:

Month Average Live Weight ¥ Intake
(kg DM/day as pasture)
May 339 3.61
June 344 LA
July 354 4.95

August 330 10,22

- T
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These requirements refer to cows calving in the July/August
period. These data differ from the previous calculstions in that the
cows were slightly lower in body weight and no a2llowance was made for

increasing body condition.

In the following section the factors which influence pasture

production are reviewed.

2] Factors _which Affect Grass Production

s

Pasture production follows a pattern which is largely
dependent on the growth cycle of the plant (Line, 1963). Plant growth
is subject to variations beczuse of the climate and other envirormental
factors such as soil types, soil nutrients, diseases and pests of
plants., Vzariations of such kind bring variations in pasture yield and
nutritive value and hence animal production from pasture. The
definitions of yield, nutritive value and feeding value (or quality) as

they may apply are warranted.

Yield: The amount of dry matter produced per unit area in a given
period, for example; daily, weekly, monthly or seasonally
e.g. summer, autumn, winter and spring, or the whole year.

Nutritive value: It is a complex term since it may refer to a single

characteristic or to collectively a large number of
characteristics of a feedstuf'f including energy producing and
protein forminz constituents together with essential minerals,
and vitamins necessary for health. In addition, the food
should be free of potentially toxic substances that may de
detrimental to the animal (Wilson, 1967). For the purpose

of this review nutritive value (NV) will be taken to mean
concentration of nutrients in a plant.

Feed value (or guality): This has been defined as a function of both

intake and nutritive value which determine animal production

from pasture (Ulyatt, 1970).

Maximum yields of pasture species are usually obtained when
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all the environmental factors zre optimal (none is limiting). Under
such conditions the pastures produce bulk (Dli/ha) when they are
allowed to grow without interru;tions over considerable periods of
time (Smetham, 1973)., However, the yield increazses up to a2 certain
point with length of growing period, and this period during which
yield increases diff'ers for diffeerent species. Eventually yield
either increases no further or may actually decrease. On the other
hand, if pastures are grazed frequently, they may not reach flowering
stage and the yield is also lowered. However in terms of nutrients
present in such pastures, they may be in high concentrations unlike

those in matured pastures,

In general the amount of grass grown will depend on such

factors as climate, soils and management factors.
2521 Climatic Factors

It is well established that temperature, light energy and
rainfall have a marked influence on growth and yield of pastures
(Lazenby, 1967; MaclLusky & Holmes, 1963; Mitchell, 1955, 1956;
Brougham, 1957 and others). The average seasonal growth rates for
pasture on the No, 3 Dairy Unit at Massey University for the last
four years (1971-74 inclusive) is given in Figure 2:II. It is seen
from the figure that where any of the climatic parameters is lower or
higher than required pasture production suffers, For example, lower
temperatures znd higher rainfall in winter or high temperature and

low rainfiall during the summer lowers yield.

Growth is critically influenced by temperature, and it does
not start until the soil temporature exceeds 42°F (5.6°C) as noted by
Blackman (1936) cited by Maclusky & Holmes (1963). It is believed
that the growth rate increases with increasing soil temperatures, but
it may not continue to increase in direct proportion to temperature.
For example, Mitchell (1955, 1956) found no response to increésing
temperature within the range of 59° - 83°F (15o - 28°C). Brougham
(1956b) noted that temperature may be low enough in late autumn, winter
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and early spring to limit pasture growth rates. Talling temperature
and diminishing radiant energy in winter leads to a reduction in the
rate of tillering and tissue formation, This lowers the yield of

pastures.

Light energy is necessary for photosynthetic reactions of
the plant. Brougham (1956a) noted that the potential yield may not
be obtained because of the incomplete utilization of light energy at

different times of the year.

Water is also important for photosynthetic reactions. The
lower availability of moisture during the summer and early autumn may
lead to low yields (Brougham, 1959a). Too much rainfall, however, in
the winter leads to a2 decrease in yield maxinmum due to increasec¢. tissue
deterioration (Brougham, 1959b).

In general when any of the above parameters is limitirg the
rate of growth of pastures is lowered, hence pasture production in

terms of yield.

253512 Soil Factors

The soil acts as a source of nutrients and as a medium for
plant growth. The soil properties which are important as far as plant
growth is concerned are:

(a) Level of nutrients in soil.

(b) Moisture holding capacity.

(¢) The rate of infiltration.

(d) The base exchange capacity. _

The most important of all is the soil nutrients and their availability,
The physical conditions of the soil or sometimes texture determines the
plant nutrients found in soil. Thus, the porosity, degree of
flocculation and the organic matter and humus content are important in
this respect (MacLusky & Holmes, 1963). It is stated that the structure
and texture of the soil determines the availability of the nutrients to

plants, the ability of the soil to warm rapidly, and the moisture holdiﬂg
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capacity of the soil (Russell, 1952). Thus, a soil having a good
structure and texture will have plants growing in it at their maxima

provided other factors are equal.

Soils vary widely in natural fertility with respect to all
nutrients required by the plants. Any deficient nutrient has to be
provided through fertilizer application. Usually nitrogen,
phosphorus and potassium are the major elements which plant husband-
men are concerned about. Of course, some trace elements may also be
required for plant growth, Good soils with their fertility are
important for pasture growtl anl hence yield.

2:3:3 Management I"actors

.....

The management factors include the following:
{a) Grazing management.

(b) Fertilizer application.

(c) Weed control.

(d) Introduction of new species of pastures.
{e) Control of pests and diseases.

2t3:5:1 Grazing Nanagement: Grazing management has “een

observed to have a large influence on the amount of grass grown. The
grazing management inclule the type of grazing method, the stocking
rate and the type of stock used {Mcleekan, 1956, 1961, 196L;
Campbell, 1969; Holmes, 1962 and others).

The effects of animals on pastures are considered in view of

the grazing system and the type of stociking rate used.

When animals are grazing, they defoliate, tread and deposit
excreta on pasture. The three e{lfects may have a great influence on
the amount of pasture grown. There is a great deal of evidence both
in New Zealand and overseas countries on these three effects of animals
upon pastures. Work on defoliation has been done by Brougham (1956b,
1959a), Selection by Arnold (1960), Treading by Edmond (1958-1961),
Campbell (1966), Excreta by Sears & Newbold (1942), Watkin (1954,
1957), Herriot & Wells (1963), Weeda (1967), McDiarmid & Watkin (1972)

and others,
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Defoliation: Frequent defoliation of pastures has been reported to

have an influence on yield and nutritive value, higher yields being
recorded with less frequent defoliation (Holmes, 1962). Since all
plant species present in a sward, including weeds, are to a greater
or lesser extent susceptible to defoliation associated with grazing,
the photosynthetic activity of olants is reduced if all the leaves/
parts capable of photosynthesising are removed, This in turn reduces
the yield of pastures. Brougham (1966) stated that for a maximum
yield from a plant community, such as ryegrass and clover, cocksfoot
and subterraneun clover, or even flat weeds and clover, it is
essential that the zmount of chlorophyll present in a sward is
sufficient to trap or intercept most of the light energy that falls
on any area of pasture. Light falling on bare ground is wasted =nd
the farming process is thus inefficient. Heavy grazing is associated

with heavy defoliation.

ileavy defoliation leads to less tillering of the species
present in a sward. Tt also affects the development of the roots
because the reserves are no longer 'building' up because of reduced
photosynthetic activity. Brougham (1956B) has shown the effect of
defoliating grass to 1" (2.54 cm), 3" (7.62 cm) and 5" (12.7 cm)
respectively. He found that the grass cut to 1" had fewer leaves
hence the efficiency was lower too, He also found that the 1"
treatment took a longer time before full interception of light was
achieved (24 days). From this cutting trial, it seems that hargd
grazing may lead to similar changes in growth of a pasture swaré,
The review by Holmes (1362) indicates that defoliation is beneficial

provided it is not done frequently.

As noted earlier, pastures which are not defoliated mey
reach a stage where there is no more increase in DM. 1In effect the
yield may decline beczuse of aging, decomposition of the lower
leaves and shading of the clovers (Smetham, 1973). This practice is
not recommended because the nutritive value of pasture declines.

Thus for better productivity of pasture a system of intermittent



grazing or cutting with carefully determined periods of rest is
required (Ministry of Agriculture, Fisheries and Food, Grassland
Management RBulletin, No. 54, 1955, NcKeekan, 1964). Lax grazing may
be the answer here. Hard grazing, however, with good spelling is

also recommended for pasture production especially during the autumn.

In general, the frequency and intensity of defcliation are

important in influencing the yield and nutritive value of pasture,

Treading Effect: Edmonds work and others has shown that there is a

reduction in potential pasture production (D¥/ha/yr) due to treaiing.
It is considered that the reduction in yield is mainly due to
mechanic2l damage (Edmonds, 1970). Tillers and shoots are torn from
the crown and stems and leaves =nre bruised. Similar damage may occur
to the roots if the soil is very wet and pliable (winter). Soil
structure (aggregation of soil particles) may be destroyed with a
resulting loss of permeability to gases and water which lead to poor
plant growth. Also, soil organisms which aid the soil permeability

process through their burrowing habits may be destroyed.

Increasing stociking rates leads to a reduction in pasture
production (Campbell, 1969) which is partly due to treading asscciated
with higher stocking rates. Greater damage follows where soil moisture
is at or above field capacity (TWdmond, 1962). Thus in general

treading effect reduces the amount of DN grown.

However, treading when controlled may be useful to pasture
community. It opens up the sward for the light energy to penetrate the
lower canopy. Also under hea%y grazing the undesirable species which
are susceptible to treading may disappear, for example weeds. The
prostate plants may benefit since new tillers are encouraged provided
the same treatment is not repeated from time to time before the

plants ‘get up'.

Excreta on Pasture: ZEvidence suggests that where the animals have

full return of excreta in the field, provided climatic conditions are
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good, higher yields of pasture are obtained s compared with no return
of excret: in the field. TFor example, Sears and Newbold (1942), Sears
(1956) report 14,000 1b DM/acre = 15,700 kg DM/ha per annum on full
return of excretaggainst 10,000 1b Di¥/acre/annum without dung or
urine, Uneven distribution of excretai may not result in increase in

yield of pastures to any aporsciable extent.

Animals are the main means of transfler of nitrogen from the
clovers in the sward to the associated grasses. Also animals speed up
the cycling of all plant nutrients through the soil-plant-animal
system (Smetham, 1973). Thus high stock numbers promote greater
nutrient cycling than only moderate stocking rates hence higher yields
of herbage, but this only occurs when static levels of nutrients in

the soil are below those required for vigorous plant growth.

However, pastures which are contaminated with dung(?aeceg)
and urine may not be acceptable to the animal. Areas affected by
excreta may change in botanical composition and this may affect the
yield of the individual species in the sward. TFor example, Watkin
(1954, 1957) found th-ut in places where urine was excreted, the grass
was dominant (rycgzrass) and where dung was deposited clover was
dominant. Weedz (1967) working with cattle dung patches, also observed
that there were more clovers (white) in areas where dung has been
deposited. This change in botanical composition may affect individual
yields although it may not necessarily affect the total yield of the

sward.

Total Animsl Effects: Although each animal effect on pasture has been

studied in isolation, the three effects occur simultaneously under
grazing situation. The grazing management system used determines the
amount of grass grown, Thus, the aim of any grazing management is to
ensure a large supply of nutritious grazing over the growing season
and it should be utiliied in such a way that physical waste of the
herbage by the animal is minimized and the productive capacity of the

sward is maintained (Holmes, 1962).
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Basically there are two grazing management methods, namely
continuous grazing or set-stocking in which the animals are allowed
to graze under free range conditions (¥cMeekan, 1964); and inter-
mittent grazing or rotational grazing which involves systems like
strip grazing or break grazing and controlled rotational grazing.
Strip grazing or brezk grazing and block grazing systems are
intensive systems of rotational grazing (Wheeler, 1960). Controlled
rotational grazing can either be extensive or intensive. Here
paddocks are grazed when they are ready to be grazed and in no set
‘order' (McMeekan, 196L4). A third type of grazing management, kiown
as zero grazing, has been used in countries like Denmark and Holland.
The grass is usually cut and taken to the animals and fed when green.
This is said to achieve complete utilization of the herbage by that

animal.

The amount of grass grown under any system of management will
depend on the stocking rate, the frequency of defoliation and the
severity of defoliation (Brougham, 1970a). Hard grazing with long
enough spelling periods may be preferable, but lax grazing is usually
the method recommended 'or dairy cows (Yolmes, 1962).

Robison and Simpson (1975) noted that the benefits of any grazing
management may not be seen when excessive stocking rates are employed.
Thus the three effects, i.e. defoliation, treading and excreta on
pastﬁre, have to be considered when any grazing system is to be used

since they have an influence on pasture production and utilization.

8 D2 Other Management Factors: These include fertilizer

use, weed control, use of new species of pastures and the control of
pests and diseases. When other factors in the environment are optimum,

the above management practices can alter the production of pasture.

Application of fertilizer is a common practice designed to
improve pasture production. Holmes and Wheeler (1975) obtained an
increase of 23% and 34% in total pasture production in the years
1971 - 1973 and 1973 - 1974 by applying 350 - 440 kg N per ha/annum.
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The rates of application correspond to 7.4 to 10.5 kg DM grown per kg
nitrogen applied, This is a substantial increase in pasture
production. Increases may also be obtained from the addition of other

elements when limiting.

Controlling weeds undoubtedly increases the productivity of
pastures. Beggs (1971) concluded from his trial that controllirg
Tauhinu weed resulted in a huge increase in pasture production, Other
management practices such as use of fertilizer and good grazing
management were also included in the trial. Certain grass species may
even be regarded as 'weeds' simply because they lack palatability,
cause mechanical injury, or are poor in herbage production (Harris,
1970). This will result in lower productivity from the pasture
association., Harris (197C) commented, however, that the word 'grass
weed' has to be used with 'caution' since a weed in one situation may
not be a weed in another situation. For example, Grant and Rumball
(1971) in their review of %cological and Control of barley grass have
shown that barley grass is useful in some seasons of the year both here
in New Zealand and ’‘ustralia., Thus, the recommended word is 'volunteer
plants' in a sown sward. The volunteer plants therefore, reduce
pasture production because they compete for nutrients in the environ-
ment, and if they are successful in establishing themselves in the
sward, the total pasture production is lowered. Some may be
unpalatable, thus lowering the feeding value of the sward. Thus
controlling volunteer plants which are not desired in a sward may

increase the total pasture production.

The use of new cultivars may improve pasture production too.
New varieties of grasses are always being tested for their productivity,
e.g. Ruanui grass, Ariki, Prairie, etc., The new varieties may prove
superior to the o0ld ones in terms of production. Some varieties may
also be suited for certain seasons of the year adding to the availability
of pasture grown throughout the year or season, e.g. Prairie grass in

winter,

Controlling pests and diseases of plants may'increase the
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amount of dry matter (D¥) grown and its utilization by the animals.
For example grass grub in some parts of the country may be a problem
and leave certain areas as bare ground. Control of such pests may

increase pasture productivity.

Filling up spaces by surface reseeding, e.g. overdrilling,
direct drilling and oversowing, may prove useful in increasing
pasture production. This ensures thzt there is no bare ground without
a plant (Baker, 1971).

Therefore management of pastures for higher productivity can
be done provided environmental conditions are good. This in turn will
increase animal production since more animals can be carried per
hectare basis and per hectare production increases. In the following
section the methods of assessing feed on hand are reviewed. Also the

use of feed budgeting as a tool for managing farms is reviewed.

2:4 Assessment of Feed Quantity and Feed Budgeting

It is important to assess pasture available on the farm so
that the feed can be rationed to stock according to requirements,
(Parker, 1973). In addition, if overall deficiencies on the amcunt
available are recognised, something can then be done about the situation,
Supplementary feeds could be bought in or extra feed grown by changing
management procedures. For example, the use of fertilizer nitrcgen,

oversowing or use of irrigation.

2:L:1 Methods of Assessing Feed JQuantity

There are currently three methods of assessing pasture cover
on farms/research centres namely (i) visual assessment, (ii) the
cutting, washing, drying and weighing method, using random plots on
the farm, (iii) the use of instruments developed by research workers,

e.g. capacitance probe, weighted disc and grass meter (plate).

(i) Pasture assessment by eye as used by Hutton and Parker

(1973) is difficult to do with a reasonable degree of accuracy
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(Ministry of Agriculture and Fisheries, 1975). However, with properly
trained advisers, pasture assessment by eye can result in fairly
accurate estimations of pasture yield. Cross-checking with cutting

technique may be necess:ry once monthly.

(ii) The cutting technique involves the cutting, washing,
drying and weighing processes. This is said to be a more accurate
method if the cutting is consistent and is as close to ground level as
possible (VAF, 1975; Parker, 1973). However, it is not always
possible to be consistent in the height of cutting and this leads to
variation in the amount of dry matter present on the farm. Also,
since quite a few steps are involved in determining the amount of
DK, this may lead to errors of estimates. Thirdly, the method is
time ccnsuming and needs drying facilities, e.g. an oven, thus making

the method unaccept:sible in farming situations when used on its own,

(iii) TInstruments like the capacitance probe, weighted disc
and the grass meter to assess pasture dry matter yield have been used
(Campbell et ul, 1952; Pow:11l, 1974; Bryant et al, 1971; John et
al, 1965; Smith, 1974; Holmes, 1974 and others). The use of the
capacitance probe h:=s given inconsistent results in the past, so that
the use of the weighted disc and the grass meter will depend on the
consistency of the results which will be obtained. However, the use
of these instruments so far, have shown some variation in pasturs dry
matter measurements. Tor example, Holmes (1974) obtained a variation
of about 224 kg DM/ha using the grass meter over 14 months on Dairy
Unit No. 3, Massey University. Powell obtained a variation of about
434 kg DM/ha for winter irrigated pasture in using the weighted disc.
It seems therefore that the two instruments also give inconsistent
results, None-the-less, Holmes (1974) and Powell (1974) concluded
that the use of the two instruments in measuring the total dry matter
in winter and exurly spring on dairy pastures are reasonably accurate

for the purposes flor which they are intended.

The grass meter and the weighted disc use the same principle,

and they are calibrated against pasture dry matter by the cutting,
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washing, drying and weighing technique.

It is, however, to be noted that the weighted disc and the
grass meter techniques of assessing pasture yield are dependent on the
relationship between pasture height, density and dry matter yield,
which varies with the season of the year (Powell, 1974). For example,
Parker (1973) noted that assessment of pasture DM is influenced by
height, density and species composition in a sward, for example,
legumes have a lower DM percentage than grasses. He also noted that
DM changes with the season being lowest in the spring and highest in
the summer. So, in effect, where pastures differ considerably in
species composition and density, separate calibrations may need to be
taken, otherwise large errors may result when using the above

instruments,

The use of any of the above techniques to assess the pasture
yield (DM) during the winter or any other season of the year is
important for f'eed budgeting. However, each one has its own limitations
as noted earlier, and in sll cases, the cutting, washing, drying and
weighing procedures are involved at least once in a while for

the purpose of c=libration.

2:4:2 Teed Budgeting

Feed budgeting has been defined as an estimation of feed on

hand plus pasture and crop growth put alongside an estimation of enimal
requirements to see how the two match over a period of time (MAF, 1975;
Frengley, 1973).

In New Zealand, the critical period of feeding cattle is over
the winter and early spring. In winter and early spring, the grass
growth rates are low due to low temperatures and light energy deficit,
therefore the grass supply is low. The animal requirements are quite
high as compared to pasture growth. Thus budgeting the feeds becomes

important at this time of the year.
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The objective of feed budgeting is to make better use of feeds
without serious consequences on the animals hence future production. In
order to achieve this objective, manipulation of feed demand and feed
supply is essezntizl. In doing this, it is suggested that farmers gain a
better understanding of aniaal requirements, better pasture &nd animal
husbandry, and in addition assessment of the feed supply and demand which
give earlier warnings of surpluses or deficits (Vebb, 1575; Riddler et al,
unpubl.). In many situations, optimum allocation of the feed between

pre- and post calving needs have to be established.

2:4:2:1  Methods of Feed Budgeting: MNAF (1975) described two

met:ods of budzeting feeds, namely: (i) Feed requirements for varicus

mobs of stock are estimated for daily, weekly or ten day periods etc, and
feed growth is estimated for the same period. The feed on hand is
monitored for each pericd (short periods of time for budgeting are

involved here).

(ii} Feed requirements for one or two mobs of stock are
estimated for the whole period under consideraztion (usually full season
etc.) and compared with the feed on hand plus the expected growth of feed

for the whole period.

It is generally agreed that the first method is accurate but

it is complicated and takes time for the calculations to be done whilst
the other method is not so accurate but takes a shorter time to compute
the necessary calculations. MAF (1975) publication recommends the

second method as the one often required by the furmers.,

2:4:2:2 Reconciliatiorn of Feed Supplies and Stock Require-

ments: The DN of feed has been used as the basis for reconciling feed
supplies znd stock requirements (Frengley, 1973). In budgeting feeds
the same system may be applied, although a system based on cow-grazing
days has been used by farmers in the past, and it is still in use in

some areas of the country,

Jagusch (1973) has worked out the requirements hence the feed
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budget using metabolizable energy (ME) system. This method may be

more accurate as it takes into account variations in feed quality
(Frengley, 1973). However, in practice there are difficulties involved
in obtaining pasture and animal data. Secondly farmers may not be so
keen to accept complicated systems., It is however noted that the ME
system is suitable in research work hence its adoption in research

centres,

2:4:2:3 Adjustment to Feed Supplies: For budgeting

purposes, future growth is predicted on the basis of previous data on
pasture growth rates, However, climatic diff'erences between years may
modif'y the trends in pasture growth so that what has been estimated may
not be the same as the actual and thus any budget needs continual

updating.

Generally farmers have minimal control over the climatic
factors that aff'ect pasture production. They can, however, contrcl
other variables that contribute to the total feed supply to a certain

extent by:

(i) Transferring feeds. Surplus pasture in times of plenty can be
conserved conventionally to overcome the deficits or can be
held in situ for short periods and used later, e.g. Autumn

Saved Pasture (NZ).

(ii) Purchasing feeds. Feeds may be bought in, in form of hay,
mangels, concentrates and sometimes silage. Buying of eeds

is sometimes more expensive than using home grown feeds.,

(iii) Introducing grass species with more vigorous growth and can

persist for the winter season, e.g. Prairie grass.

(iv) Changing the resources that affect plantgrowth, for example
fertilizer application, irrigation where moisture is limiting

and where it is fleasitle, and drainage of water in wet soils
(Frengley, 1973).

(v) Grazing management. As noted earlier, this is an important
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aspect in grassland productivity. Heavily grazed and trodden
pasture may not recover fast therefore growth is slow., In
moderately grazed swards, the treading efflect may not te so
apparent, and this may ensure adequate feed supplies (Farris
& Brown, 1970). However, quick hard grazing with long
spellings as suggested by Parker and Willis (1973) may be as
good. In the following section the wintering systems

available (NZ) are reviewed.

2:5 The VWintering Systems

Various systems of wintering stock have been described in
various books and journals. The systems range from zero grazing (grass
cut and carted to animals which are housed or held in51paddock) %0 more
intensive systems of rotation. These wintering systems have different
effects on pasture species and hence on production per hectare (Kirton,

1967; McKenzie, 1961).

It was noted earlier that the aim of any wintering system is
to avoid as much zs possible wastage of feed through treading and
fouling. To achieve this, the feed has to be rationed to stock
according to their restricted requirements (Wallace, 1958; Hutton,
1962). Wallace (1958) noted that cows are capable of eating large
quantities of pesture (Autumn Saved Pasture ASP) in a very short time.
This 'brings' up the possibility of minimizing the time spent on an
area (break) so as to reduce treading and fouling effects. In such a
system cows can be held in a race or on concrete (or sawdust) when not

actually eating.

Essentially, there are two methods of grazing, namely
continuous grazing or set-stocking, and rotational grazing (Wheeler,
1960, 1962; Smetham, 1973). From the two methods of grazing various
systems of wintering have been established here in New Zealand. These

systems are reviewed.



30.

2:5:1 Block or Strip/Break Grazing or Paddock Wintering Systems

"hese are intensive rotational systems in which electric f'ences
are used to ration the feed to stock according to the restricted require-
ments, They are aimed at minimizing treading damage and on the other
hand increasing the amount of feed grown (Smetham, 1973). On some
occasions one paddock has to be 'sacrificed' for holding the stock during
the wet conditions and when the soil is at or ebove field capacity
(Matthew, 1971; Smetham, 1973). The sacrificed paddock or break has to
be ploughed and reseeded during the spring, or some other suitable time.

The pugged paddock is alternatively used for cropping (McKenzie, 1961).

The advantages and disadvantages of hard grazing with long
spelling have already been covered earlier in this chapter. It is
however to be noted that the 'block', strip or paddock grazing systems
may be good systems where the soils drain freely with a good mixture of
pastures (Parker & VWillis, 1973); for example in Taranaki, Parker and
Willis (1673) noted that pugging (or poaching) as defined by breaking off
of soil surface through treading, occurs to only a limited extent and only
where high stocking rates are associated with heavy rainfall. The two
workers argue that treading effects of about 350 to 500 cows per hectare
per day in normal weather conditions appear to be beneficial. Severe
poaching necessitating oversowing is estimated to occur on the average

on no more than 1% of the block wintered area.

The systems usually include the use of variable quantities of
autumn grown pasture which is saved for use during the winter, This is
then rationed to cows along with hay or silage when required (McKenzie,
1961). If the climate is favourable for pasture growth, some of the
saved pasture will deteriorate in quzlity, that is overmature and partly
rotten and in effect the clovers would be shaded making the sward of poor
quality (Kirton, 1967).

2:5:2 On/off system

The on/off system with a platform or sawdust, concrete,
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shingle or straw standing areas during periods of wet weather and
sometimes feeding them hay or silage in here. This system is recommended
on heavy wet soils and also in wet weather. Hutton (1971) pointed out
that the on/off grazing system is unavoidable in wet weather, and this is
true if the life of pastures is to be spared. Vallace (1958) stated that
the on/off system has the advantage that overgrazing and excessive
trampling are avoided. Also the level of feeding can be controlled and
the pasture is left with reasonable cover after grazing so that the

subsequent rate of recovery is rapid.

The on/off system has been compared with other systems of
grazing on productivity of animals. McQueen (1970) however, suggests
that the use of platforms or yards is not only to gain substantisl
productivity from cows, but also to reduce pasture damage through
poaching, pugging, etc., thereby obtaining more control over the feed
supplies at other times of the year. For example, one Northland farmer
had to use a barn to winter his cows from 1972 to date, and he finds
it quite convincing since he has increasedhis feed supplies (no more
heavy pugging) and also his production has gone up from 30,000 1b -
42,000 1b BF (13,640 - 19,091 kg BF). He is also carrying more stock
than in 1972 (Heddley Dunn 1976, N.Z. Dairy Exporter, March, pg 15).

Thus, the use of on/off systems during the wet weather
conditions may bring a 'near enough' balance between the soil-plant-
animal eco-system. As Brougham (1970b) concluded, there is a need to
put emphasis on ecological studies where the whole rather than part of
the complex (soil-plant-animal complex) is studied. There is a need to
look into any system of wintering whether it does achieve a 'near
enough' eco-system. This may mean more work of experimentation in the
future.

The main disadvantages of the on/off system include the extra
work in moving the stock, the capital costs of platforms and/or
buildings, and often the loss/transfer of fertility (faeces and urine)

from the grass eco-system.
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2:5:3_Set Stocking

This is another system which is appropriate at moderate
stocking rates or low stocking rates. Pastures which are adequately
stocked and are not too wet a3y to damage the pasture can be kept
short and leafy and there will be little wastage of feed., However, if
the climate becomes unfavourable for pasture growth, the feed
available may not be enough to meet cow requirements., On the other
hand, when the climate is 'very gool' for pasture growth the feed
produced may be higher thiun cow raquirements and this may mean wastage
of feed or =zt least a deterioration in quality. This method may give
a variation in the levels of feeding in that cows get more feed to
start with and get less =3 time progresses. In practice the
proportion of the farm used for the system can be varied to overcome

the problems raised (YMcKenzie, 1961).

Tn general, any systemn of wintering used in any locality
will be acceptable depending on the conditions of the area itself’,
provided that the system does not afflect the future production of* feeds
and production of the animals being wintered. The following chapter
is a description of a trial carried out at Massey University No, 3
Dairy Unit of cowpuring two wintering systems of managing dry dairy
cows, The objectives in mind were to ensure that cows calve in
satisfactory condition, end that enough feed is available in early

lactaticn to mcet animel requirements,



CHAPTER 3

EXPERIVENTAL METHODS

3:1 Introduction

The trial took place in the winter of 1975 on the No. 3 Dairy
Unit - Massey University. The area of the whole farm was 105 acres
(42.5 ha), and 64 acres (25.9 ha) were utilized for the trial.

The total number of stock on the farm at the end of May was
155: 93 mature cows, 35 two-year-old, and 27 yearlings. At the end of
August there were 69 mature cows, 35 two-year-old, 26 one-year-old and

35 calves.

The soils are described as Tokomaru Silt-loam with alluvial
soil profile showing 6" - 8" (15.24 - 30.32 cm) dark brownish grey
heavy silt on a mottled clay loam (Matthew, 1971; Edmond, 1965). In
the last f'ew years, the soils have been drained intensively with tile
and mole drains (Holmes and Wheeler, 1975).

The pasture was essentially a mixed sward of ryegrass and
white clover. The individual species may be described as Nanawa,
Cocksfoot, Ariki, Prairie, Ruanui and white clover (Wilson, Pers.

Comm. ).

3:2 Experimental Procedures

The aim of the experiment was to compare two winter grazing
management systems. The broad objective of the study was to devalop
a management system which involved less supplementation, and at the
same time provided adequate feed supplies over the winter and early

spring to meet herd requirements.

The parameters studied within the two management systeums
were: grass growth ratesand recovery, pasture damage by pugging, the
amount of grass consumed, live weight changes, milk production f'or the

first three months of lactation and the average cover on the farm,



%:2:1 The Trial

Eighty-fcour cows, that is 68 mature cows and 16 heifers all

pregnant and expected to calve in July/August were divided into two

groups each of 42 cows at the end of April.

Thirty-four paddocks of No. 3 Dairy Unit were allocated to

the trial. The paddocks varied in area between 0.56 ha - 1,16 ha, thus

giving a total area of 25,9 ha for the trial.

The area was divided

into two equal farmlets each with an area of 12.95 ha during the trial

period,

Two grazing managements were then applied to the two farmlets

(see Appendix I for the layout of the farm, hence the trial).

Farmlet A (Treatment A) was the lax~-grazing management

(on/off), and Farmlet B (Treatment B) the hard grazing management (on).

Each treatment had equal numbers of stock (42 cows), and therefore the

two treatments had the same stocking rate.

In order to avoid conflusion

the group of animxls in Treatment A4 were called the on/off group, and

those in Treatment B were called the on group.

Treatment A (on/off group)

No. of Stock: L2 cows
35 mature
7 heifers
Total area: 12,95 ha
(32 acres)

Stocking rate: 3.25 cows/ha
(1.313 cows/acre)
17 of varying

sizes

No, of paddocks:

Thus:

Treatment B (on group)

No, of Stock: 42 cows
33 mature
9 heifers
Total area: 12,95 ha
(32 acres)

Stocking rate: 3,25 cows/ha
(1.313 cows/acre)
17 of varying

sizes

No, of paddocks:

Treatment A (on/off or lax=-grazing): The 42 animals of this

group were allowed to graze on pasture for a limited period each day,

and were then removed to spend the remainder of the day on a concrete

area on a race,

An area of pasture which would be grazed by the cows to

satisfy their dry matter intake from grass was allocated daily to this
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group at 9.00 a.m., The time allowed to graze the break was between
25 - 3% hours and the animals were then removed to the hard area for

the remainder of the day. Hay was fed to the group on the hard area.

The period of grazing was chosen so that a 'suitable' =tubble
(cover) was left on paddocks after grazing. The aim was to leave 900 -

1000 kg DM/ha as post grazing stubble.

Treatment B (on or hard grazing): The animals in this group

remainad on pasture at 2ll times. An area of pasture was allocated to
the group at 9.00 a.m. and the group remained on the 'break' until
9.00 a.m. the next day. Hay was fed on the brezks when the animals

were grazing the new area allocated.

For this treatment the aim was to leave 400 - 500 kg DM/ha

as post grazing stubble (Plate I - On-group on a break of pasture).
3:2:2  Start of the Trial

Before the start of the trial the average cover on each of
tt 2 farmlets was assessed by eys and grass meter. The grass meter was
calibrated againat pasture dry matter determined by cutting a few days
prior to the start of the experiment. Fifteen readings were taken from
each paddock using the grass meter and then averaged to give the amount
of DM in the paddock. The average dry matter for 17 paddocks gave the
average cover on caci farmlet. A feed budget was then prepzred for
each farmlet (see 2ppendix IT) using grass growth rates from previous years
(1971-74., Holmes and Vheeler, 1975) and cow requirements data (Davey's
1974 Handout). '

The triel was started =t the end of April and finished in
mid~July 1975. The trial was discontinued because a number of cows
had calved and it was becoming difficult to manage different mobs
(groups) on the farm. So it was decided that all the dry cows be put
together and the lactating ones put together too. However, the growth
rates of grass were continued to be measured until the middle of

August.



3:2:3 _ Measurements

The measurements taken during the trial period were:

(a) BEstiwation of dry matter in each paddock before grazing and cover
on each farmlet., 'This was necessary so that the grass could be
rationed to stock, and to know the 'position' of feeds on the two
farmlets.

(b) T®stimation of dry matter consumed by the cows in each paddock.

(¢) Live weight changes of cows.,

(1) Grass growth rates,

(e) Milk production recordeil ufter calving.

FaDr 31 stimation of Dry Matter in each paddock or per

hectare before zrazing: The three metholds reviewed already were used.
However, the main ones were the cutting method and the grass meter for
the assessment of grass cover on each of the paddocks.

(a) The Cutting Technique: About fifteen semples from a paddock to be
grazed were cut. The grass was cut to ground level within rectangular
frames of 50.96 cm x 30.43 cm (2' x 1') placed randomly within the
paddocks to be grazed (see Plate II). The cut samples were washed to
remove soil, and dried separately for 24 hours in trays in an oven at a
temperzture of about 85°C+. The samples were checked the next day and
when they were thoroughly dry, weighed to cstimate the amount of' DX in

the paddock or per hecture.

The residuzl DM (DM left after grazing) was also estimated
using the same technique except that instead of using 60.96 cm x%
30.48 cm rectangular frames, 50.95 cm x 60.96 cm (2' x 2') rectangular
frames were used. A portable shearing machine with a hand piec2 was
used to cut the grass for both the ungrazed and grazed paddocks, and the
grass was collected and put into plastic bags (Plates III and IV).
(b) The Visual Technique: Before the cutting technique was carried
on, the DX on each paddock was eslimated by eye first. It was not the
main method of DV estimation.
(c) Use of the Massey Grass Meter: Prior to its use to estimate the D
in each paddock or each farmlet, it was necessary to calibrate it as

described by Dr Holmes in Dairy Taraming Annual 1974,
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The calibration of ths grass meter was done monthly. The
grass samples were cut from various paddocks (long, short and medium)
at random, so that various readings were obtained which corresponded
to various dry matter figures., About 20 - 30 samples were taken from
whole farm for calibration woric, Af'ter cutting, each sample was
washed, dried and weisghed ssparately. The meter reading correspoading
to each dried grass sample was plotted on a graph. Linear regression
analyses were initially carried out to obtain the relationship between

lines as described by Snedecor and Cochran (1973, pg 135).

Af'ter calibrating the meter, fifteen meter readings were
taken from each paddock by simply placing the meter on grass gently
and the plate rises =nd the reading taken on the rod scale. Plates V
and VI show the grass meter and its use respectively. The mean
reading aof 15 samples from each paddock was worxed out and this mean
was read off against the czlibration curve, thus giving an estimate

of DM present on the paddock.

2:2:5:2 Estimation of Grass consumed in each Paddock: The
dry matter consumed in sach paddock was estimated as follows: The
paddock to be grazed was cut before the animals were allowed in to
estimate the amount of DM available., After grazing, the clipping
operation was repeated to estimate the residual Di’. The differerce
between the two (DM before grazing and after grazing) gave the amount
of DM eaten by tne cows. This amount of DX in each paddock and in each
farmlet divided by the number of days which the dry matter lasted, gave

the amount consumed/cow/day.

It was not easy to estimate the amount of dry matter left in
a paddock, particularly with the on-group. A paddock may have 10
'breaks' and since cows have to stay in a break for 24 hours, the grass
mey be 'overeaten' and trodden so that there was no grass that could
easily be clipped. The conditions became worse when it was wet, which
led to heavy pugging (Plates VII and VIIT). However, where the
possibility of cutting grass was nil because of heavy pugging, visual

assessment was used, This has been done in four breaks .of various
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paddocks in farmlet B.

There was no problem in cutting the grazed breaks of the on/off
group, because most of the paddocks had 3 - 5 breaks and these were
clipped every second or third day when the cows left the last break for
a fresh one in another paddock. For the on-group, three breaks were
sampled every tnird day the cows were moved to a new break. For
example, if a paddock had nine breaks, it took three days to sample.
About three clippings were taken from each break. The average dry
weights of the samples was worked out and multiplied by a factor of
26.833 to give kg DM/ha left on 2 paddock.

For the ungrazed pz2ddocks a factor of 53.67 was used to give
kg D¥/ha.

3:2:3:3 Live Veight Measurement: Two days prior to the

start of the experiment, the cows were weighed twice to obtain an
average live weight of each cow in eacin group. After the commencement of

the experiment, the cows were weighed every week on Wednesday starting at
8.30 a.m.

The weighing was done for each cow in each group before a new
break of feed was allocated to the group. The weights were recorded from
each cow and averaged to obtain the mean live weight of each group for

each week,

Average live weights of both mature cows and heifers were also
recorded for comparisons as to whether the cows were gaining more than
the heifers.,

3:2:3:4  Estimation of Pasture Growth Rate and Pasture Damage
b ng:

(a) Growth Rates: The growth rates were estimated as follows: A

paddock was cut af'ter being grazed to estimate residual dry matter.
After approximately 21 days, the grass was cut again (15 samples from
each paddock) to estimate the amount of dry matter grown within that
specified period., The difference between the two (the grown DM and the

left DM) gave the amount grown. This amount grown divided by the number
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of days it took the grass to grow, gave the rate of growth of pasture
per day (kg D¥/ha/day).

(b) Pasture Damage by Pugging: This was assessed by eye and some
snaps were taken of the nreas which were heavily trodden and pugged.
Plates VITI and IX show this effect of pugging. The areas pugged were

recorded.

3:2:4  Statistical Analysis

There wa3 no particular statistical design followed ir: this
trial. However, statisticxzl analyses were carried out where they were
applicable, For example, :nalyses o7 linear regression as described
by Snedecor and Cochran (1973) pg 135, the t-test in comparing the
growth rates between the two systems and also between the techniques
of cutting and visual assessment of pasture DM, Other simple
statistical znalyses, e.g. standard error of the mean, were alsc

carried.
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Plate I Grass rationing to on—group using
movable clectric fences (may 1975

Plate I Cutting a paddock to ground level
before grazing (on/off group June 75)



Plate Il Clipping a grazed paddock to ground
level (on—group)

Plate IV Putting the clipped grass in plastic bags.
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Plate X° The grass-meter on concrete floor

Plate ¥ Measuring grass cover using grass-meter



Plate V- paddock 24
A This break was B This break was

grazed when wet. grazed when not
Difficult to cut the grass| wet The grass is
when overeaten & trodden. coming up fast.

Plate YIII: paddock 24 . Heavily pugged break—
1day grazing and heavy rains at night.



CHAPTER 4

[mp————

421 The Grass Bulgets

Grass budgets were drawm up for each farmlet prior to the
commencement of the experiment in order to formulate feeding plans and
to provide an expected average 'grass cover curve' to act as a guide

for possible changes in management during the course of the experiment.

For the sake of budget, it was assumed that the averags
cover on both farmlets as at 30.4.75 was 1120 kg Dif/ha. This was
obtained by visual assessment for which its accuracy can be gained by
looking at Appendix VII. It was also assumed that the cows would czlve
from mid-July onw:rds. The details of the assumptions made as to the
likely grass growth rates, the requirements of the animals, together
with the methods of calculation used are given in Appendix II. The
average 'grass cover'! on each of the farmlets with and without the

addition of hay =2re given in Figure 4.I.

On the basis of the budgets it was decided initially that a
greater quantity of supplementary hay should be fed to the on-group in
order to achieve similar total yields on the two farmlets during late
August early September. Because grass growth rates were not as high as
expected (see Table 9a and b or Figure 4,IX) and the measured actual
'grass cover' fell below the expected 'grass cover', especially on the
on/off treatment, more hay had to be fed to the on/off group (see Table
9a and b) than was anticipated in the budget.

4:2 Calibration of the Meter

The meter was calibrated on the following occasions: 23rd
of April, 16th o® May, 14th of June and 5th of July, 1975. In the case

of the July calibration, separate relationships were obtained for the
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two farmlets. The relationship between D¥ obtained by cutting and
meter readings is shown graphically in Figure 4.II. The data for
April and May, and the data for July On/off and On respectively, were
combined for convenience of drawing the curves. Linear regressions

were obtained for each month and these zre given in Table 4.1.

Table 4.1 - Linear Regression Equations obtained for each month

during the trial period

Month Estimated Regressions
April ¥y = 9531.1 -102.3x ) Combined
May § = 9023.2 - 9L.5x § = 9946 - 106.56x
June ¥ = 9911 = 108.4x
July
On/off group ¥ = 11849.8 -~ 133.45x
On group § o= 11747.6 - 132x
¥ = DPasture Dry Matter
x = DMeter reading

Close exzmination of the graphs indicated that the relation-
ship was not always a straight line (for example June) so curvilinear
lines were fitted by eye as shown in Figure 4.II. The importance of
fitting a curvilinear line instead of a straight line relationship is
illustrated in Table 4.2 in a comparison of grass covers for the two

farmlets for June as determined by both methods.



Figure 4.II:

Calibration curves of grass meter readings and

yield of pasture obtained by cutting
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Table 4,2 =~ ComEari§gQ_qﬁqgg@qq_govers on the farmlets in June
determined using either the linear regression or
curvilinear calibration curve (extracted from Appendix
I11).

On/off Systen On Systenm
Mean Calculated Yield Mean Calculated Yield
feter (kg Dh/ha) Meter (kg DM/ha)
Readings Readings
for some Linear Curvi- | for some| Linear Curvi-
examples (L) Linear | examples| (L) Linear
of indi-|Regression| Graph | of indi-|Regression| Graph
vidual (c) vidual (c
paddocks paddocks
(15 (15
samples) samples)
- a0 5 m el » i e e i o — S A
Short 81.0 1131 1200 85.3 664 550
paddocks 78.5 1406 1490 82.9 925 975
Long 5.7 1709 1775 75.5 1727 1775
paddocks 73.2 1976 1925 64,0 2973 2300
Mean for
farmlet 76.6 L 1608 1660 .0 1892 1820

Diff'erence between calibrations within
farmlets (C - L) = +52 kg/ha

Difference between farmlets

using (i

R

Linear
Curvilinear

284 kg/ha

160 kg/ha

(C - L) =<2 kg/ha

It is seen that the use of the linear calibration

regressions exaggerates the differences between the 'covers' on the two

farmlets.

L:3

Pasture Growth Rates

&2 521

Regrowth Following Grazing

were obtained at three weekly intervals following grazing.

Rates of growth were calculated from the cutting deta which

The data for

individual paddocks are given in Appendix IV and illustrated grephically
in Pigure 4.III.
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The mean growth rates for the paddocks actually grazed
on each of the faramlets during the four months of the experiment are

given in Table 4,3.

Table 4,3 =~ Growth rates of Grazed Pastures

On/off System On System
Month | No. ofFAverage Range|Standard|No, ofrAverage Range| Standard
Padd- | Growth Error of|P=zdd- | Growth Error of
ocks |rate kg the Mean|ocks [rate kg tga Mean
DM/ha/day Z SEM D¥/ha/day I SEM
ay 9 153491 (1125~ 0.73 3 10,43 | 4~ Y55
19.6 16.3
21.3 21.4
July 15 184 [12.0- 1.01 10 14,35 | 6.4= 1.38
23.9 1955
August| 6 28.9 |23.9- 1.76 5 24,55 |18.4~ L. 37
36.3 33.0

The diffeerences in growth rates between the two systemrs were
significant at 5% level for the months of M¥ay and July, being higher
for the on/off. The growth rates for the months of June and August in
the two systems were not significantly different at 5% level. Because
the treatwent differences for June to August in Table 4.3 were confounded
by the fact that many of the On/off pastures werc grazed twice, the data
were exaamined in more detail., The growth rates of individual paddocks
for the 'on treatment' and thé mean growth rates of consecutive groups
of three 'on/off paddocks' (in both cases providing approximately ten
days grazing) were plotted against time in Figures 4.IVa and IVb. Figure
4,IVa gives the growth rates during the first 21 days following grazing,
and Figure4IVb the growth rates between day 21 and 42 following grazing.
It is clear from Tigure IVa that the growth rates were generally higher
for the laxly grazed pastures. The average growth rates were 15.9 and
11.6 kg DM/ha/day respectively for the On/off and On treatments.
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Figure 4,IVa: Growth rates of grazed castures during the trial period (1st 21 days)
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Rates of regrowth between days 21 - 42 (Figure 4.IVb) were

not consistently different between treatments, but it is clear that the

lowest growth rates occurred during late June or early July when the

80il temperatures, which are illustrated in Figure 4.IVc, were at their

lowest.

L4:3:2

Pasture Growth Rates in relation to Dif remaining following

ggazing

The whole of the data relating to pasture growth rates was

divided according to time of the year (3 weekly periods) and the pasture
DM at the beginning of each period.

between paldocks within each mean are given in Table 4.4 extracted from

Appendix IV,

The mean growth rates and the range

Table 4.4 =~ Pasture growth rates following grazing classified according
to pasture DM oresent at the beginning of four periods of
three weeks

Dates

D 5/5 - 25/5 | 27/5 -17/6| 18/6 - 9/7 | 10/7 - 31/7

Classifi-

cation

kg DM/ha

40O - 800 | 12,1 (4-16)| 9.6 ( 4~12) [10.7 ( 4=15) [17.2 ( 6-24)
800 - 1000 15,1 (11-18) [ 16.7 (15=21) | 15.8 (12,21) |18.7 ( 8=24)

1000- 1200 16,6 (11-24) [ 16,1 (12-21) [ 15.7 ( 9-23) |18.6 (12-24)

1200 - 1400 17.6 (11-24) | 16.5 (11-21) | 14,0 ( 9-21) [17.2 ( 9-26)

1400 - 1600 /2n 7" 118.9 (12-24) | 15.6 (10-21) [19.8 (12-27)

1600 - 2100 - Ve Y = 26.3 (15-36)

2100 - 2600 [78.17"

2600 L1

> o2 -

-

327;7 means for two individual paddocks which were 'long'
at the commenccument of the experiment.

Within each period, growth rates appeared to reach a value

close

to their maxdmum rate by the time the pastures reach 800 - 1000
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kg/ha. This Table also illustrates the effect of cold soil temperatures
in reducing the maximum rates of growth reached during the 18/6 - 9/7

period.

The growth rates of two paddocks which were grazed in April,
before the main experimental period started, are also given in this
table /in brackets/ and this illustrates the high initial growth rates
and the reduction in growth rate that occurs when pastures come near to

their ceiling yields (see also Figure 4,IVd).

4:3:3 Pasture growth rates and recovery in trodden and heavily

Plates VIII (see page 43) and IX illustrate the effects of hard
grazing, particularly when conditions were vet and cows have to stay for
24 hours in a 'brezk', Clearly, there is a disappearance of pasture due
to this effect of heavy pugging. In addition, when the grass was tall
and wet the trampling =znd fouling effects were obvious and the grass to
be harvested by cows was affected (see Plate XI for the on-group and XII
for the On/off group for comparison).

After sometime (12 days +) observations were made to the
portions which were heavily and uoderately trodden as to whether the
pa8tures were coming up., Plate X shows that in heavily trodden pastures
there was hardly a sign of grass coming up while Plate XIII shows grass
recovery in moderately trodden pastures. It is therefore clear that
heavy pugging aff'ected the rates of growth of pastures in the paddocks
as shown in Figures 4.IVa and IVb (lower points on the graph, the on-

treatment).
4:l4 Intake and Production

Lil:1 The amount of feed consumecd

Table %4.5a gives a summary of results of the amount of feed

consumed per cow per day in each paddock for each group.
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Plate IX> Two days after heavy pugging
(portion of a break:paddock 34)

Plate X: On-treatment:12 days after heavy pugging
(portion of a break: paddock 32)
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Plate X[: On-treatment:when wet and grass tall
trampling and fouling effects are obvious.

Plate XII: On/off treatment: cows n paddock 23
for the last day and they are n a
satisfactory condition.



Plate XII: On-treatment — Grass recovery
after grazing in mid July.

15 days

58.
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Table A.ﬁg

Paddock No.

60.

- The amount of feed eaten by cows as grass and hay per

paddock (kg D¥/cow/day)

21
3
40
B

23

26 a&b
30
22

12
15
16
38
21
31

33

23
26a

On/of'f Group

Date of Grazing Grass/cow per Hay/cow per

day day

kg Dl kg DM

30/k = 2/5 3,435 1.08
3/5 - 5/5 1.63 1.62
6/5 - 8/5 3.28 1.62
9/5 - 11/5 3,26 1,08
12/5 - 14/5 3.8 1.62
15/5 = 17/5 | 2.6 2.16
18/5 - 21/5 | 3.13 2,27
22/5 - 26/5 3,34 2.16
27/5 - 30/5 3,82 20
31/5 - 1/6 3.01 2.16
2/6 - same 5.09 2.16
3/6 - 1/6 3.56 2,16
8/6 - 11/6 1,069 2.16
12/6 - 15/6 4,068 2.16
16/6 - 19/6 4,073 2.16
20/6 - 21/6 4.19 2.16
22/6 - 2,/6 4.87 2.16
25/6 - 28/6 4 .61 2.97
29/6 - 1/7 1.85 3.78
2/7 - 5/7 3.52 3,78
6/7 - 8/7 3.7 3.97
97 - 13/7 4.8 3,78
14/7 - 15/7 6.79 3,34

Weighted mean

intake of grass 3.7 kg IM



Table 4.5@ - continued
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On _Group
Paddock No. Date of Grazing Grass/cow per Hay/cow per
day day
kg DN
49a 30/ - 10/5 2.02 4.32
39 10/5 - 19/5 2.3 3.84
32 19/5 - 29/5 2.425 3,242
L1 29/5 - 5/6 2,44 3.24
34 5/6 - 12/6 3.37 3.2,
24 12/6 - 19/6 4,61 2,70
8 19/6 - 27/6 5.15 1,62
27 a &b 27/6 - 6/7 4.49 1,62
28 a &b 6/7 - 14/7 6.46 1.9
Weighted mean intake of grass 3.8 kg D¥

It is seen from Table 4.5a that the on/off group started

with a high intake of grzss with less hay, but as time progressed

more hay was fed and the grass consumption remained at about 4 kg

DM/cow per day.

The increased level of hay feeding towards the end

was found necessary because actual grass cover on the farmlet fell

below target.

With the on-group, the intake of hay was higher to start

with, but as the period progressed less hay was fed and more grass

consumed., This procedure followed the plan laid out in the budget

fairly closely (see Figure 4.IX).

The total amount of hay consumed throughout the trial

period is given in Table 4.5b.
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Table 4,50 =~ Total hay consumed on each farmlet (treatment)

On/off system (zroup) On-System (group)
Total hay 243 Total hay 400
Bales/ha 26.5 Bales/ha 30,88 (31)
Bales/cow 8.2 Bales/cow 9,52

The on-group consumed more hay (57 bales) for the wholsz
period.

L:4:2 Relstion between bthe measured daily intakes and live

weight changes

Table L4.6a gives the results of live weight changes obtained
for each group (treatme:t) and for mature cows and heifers. These

average data were plotted on grarhs as shown in Figures 4.V and VI,

The estimatel daily average intakes of cows were workedl
out from Appendix V and these ~re presented in Table L.6a as well.
The d=2ily average intakes and the weekly average live weight changes
are plotted on graphs as shown in Figures 4.VII and 4.VIII, for the
on/off group and the on-group respectively.
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About 20 cows
have calved in all

65.

Table 4,6a - Live weight changes and measured daily intakes of cows-
On/off group On_group
Time | Measured | Weekly Average Live |Measured | ‘eekly Average Live
in | average weight (kg) average weight (kg)

Wepks %izaﬁi; Mature |Heifers | Whole %i;agg; Mature | Heifers | Whole
cow/day cows grou pcow/day COWSs Group
as grass =S Zrass

0 362.1 338 353.4 366 301.5 | 353.9
- 3.612 4.3 | 318 337.5| 5.04 332.9| 236.2 | 323.9
2 4.39 336.2 | 310.3 | 329.5| 5.76 367.8| 301.0 | 357.2
3 449 354.8 | 319.2 | 337.2| 4.89 368.4| 301.5 | 357.3
4 4.95 * * * 4.70 * £ *
5 5.4 362.3 [1332.7 | 346.2| 4.7 37 .8| 1333.4 | 365.4
6 6.097 36L4.7 | 1323.3 | 355.5] 5.64 373.0| 1.328.3 | 3654k
" 5.57 372.9 [ 1329.9 | 363.4| 6.5 376.9| 1332.70 | 369.5
8 5.97 371.5 | t328.9 | 362.2| 6.3 374.9| 1327.9 | 366.8
g B¥6 36E.5 |1328.6 | 359.8| 5.7 373.2| 1334.6 | 366.8
10 6.047 400.9 [T347.3 | 388.8] 6.6 397.4| 1353.3 | 389.8

* The weighing was not done due to strong winds (lead to innacuracy in
the sczale).
t 7 heifers in the on/off group and 3 in the on-group were repl:aced by

'newly' bought ones.

Hay was assumed to have 707% grass equivalence.
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Figure 4.VII:

Relationship between average live weight cnange and estimated average
daily intakes for the on/off group
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Figure 4.VIII: Relationship tetween 2verage live weight change and estimated average
daily intakes for the on group
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Table 4.6b - Veekly average live weight changes of 'o0ld' and ' newly!
bought heifers
On/off Group On_Group
Time in Average live | Average live Average live | Average live
weeks weight of () weight of (7) weight of (9 weight of'(2)
two 'old’ seven 'new' four 'old!' threa 'new!
heifers heifers heifers heifers
0] 309.1 302,04
1 293.4 287.3
2 293.3 301.9
3 293.2 300.66
4
2 309.1 338.6 308.2 366.97
6 310.5 326.9 306.0 358.0
7 320.5 332.5 956 358.2
8 321.82 330.9 310.4 351.2
2 325.0 329.6 317.95 35%.8
10 345.0 347.9 338.3 373.3

Tables 4.6a and b and Figures V and VI show the changes in

live weight of both groups, and for mature cows and heifers respectively,

The change in live weight is about 35.4 kg for the on/off
group and 35.92 for the on-group. For mature cows the change is 38,8
kg for the on/off group, and 31.4 kg for the on-group .respectively,
These data represent daily weight gains of 0,506 kg and 0,55 kg per
cow/day for the on/off group, and 0.51 kg and 0,45 kg per cow per day

for the on-group respectively.

The heifers ('old ones' remaining in each group) seemsd to gain
as much as the mature cows in both groups, that is 0,513 kg/cow/day for
the on/off group and 0,504 kg/cow/day for the on-group.

The 'newly bought in' heifeers seem to have maintained their

weights,
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Judged by eye, the condition of the cows was moderate,
meaning that they were not underfed (Plate XII -~ On/off group spread

over paddock).

4:4:3 Average Milk Production for the first three months of

lactation

The average milk production of those cows lactating starting
from mid July to mid October was recorded and the results are presented
in Table 4.7.

Table 4,7 - Average Daily Milk production of cows (for three months)

Treatment A (On/off) Treatment B (On)
M¥onth and Date No, of cows| Average No, of cows| Average
lactating daily lactating daily
milk milk
Production Production
As at 15th July up to
20thiiugust 19 15.6 kg/cow 22 15,02 kg/cow
As at 20th August up to
2lth September 5% 13,4 kg/cow 33 13,8 kg/cow
As at 24th September up to
22nd October 38 14 .6 kg/cow 35 14,86 kg/cow
As at 20th August up to 14 more 11 more
24th September cows 11,5 kg/cow | cows 13,4 xg/cow
calved calved
As at 24th September up 5 more 3 more
to 22nd October cows 16.7 kg/cow | cows 1743 kg/cow
calved calved

As seen from Table 4.7, the milk production was very similar

for the two treatment groups.

L4:5 PFarmlet Comparisons

L:5:1 The amount of grass grown on each farmlet

The total amount of grass gorwn and the total amount saten on

each of the two farmlets was determined mainly by the cutting technique.



70.

Table 4.8 summarises the results obtained from the two fermlets. This

Table has been worked out from Appendix IV,

Table 4.8 - Total grass grown and consumed on the two farmlets between
29th April and 5th July 1975 (kg DM)
Growth in paddocks Farmlet A (On/off') | Farmlet B (Cn)
Computes fron [BEmmL Per Total | Per Total
rates data (i.e.
x hectare hectare
those grazed in
experiment ) (12.95ha) (6.91 ha)
Amount growm (kg DM) 123) 15980 1173 8102
Amount consumed 776 10047 1340 9254
Increase in grass cover 458 5933 -167 -1152
Ungrazed portion of 0 0 (6,04 ha)
saupiet B (a)(based on growth
rate of 2
paddocks (see
Figure 4.IVd))
1507 9102
(b)(based on meter
reading from the
whole 6.04 ha)
1659 10035
Whole farm
s (a)
Total amount grown kg DM 1234 15980 1) 328 17204
(b
1400 18137
Total increase in cover 458 5933 |(a)61h 7950
(b)686 8883

Taking (b) for farmlet B, the difference in favour of Farmlet B is

2157 kg or 13%

As can be seen in the Table, Farmlet B grew between 122 kg
and 2157 kg more than Farmlet A between April 29th and July 5th., The
2157 kg DM expressed in terms of growth rates is equivalent to 2.4 kg

DM/ha per day or a 13% improvement over the growth rates made on the

on/off farmlet.
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disbhe2 Comparison of measured intakes and growth rates with

Budgeted (Predictions) Estimates

Tables 4.9 and b compare the predicted and the measured
estimates of growth rates of paddocks on the two farmlets, The same
Table shows the predicted and the measured intakes of cows during the

trial period.

The pasture growth rates were lower on both farmlets than
those anticipated. Because of this, the auantity of hay that was
provided to both groups was greater than the amounts budgeted for. In
fact, the cover on the on/off farmlet became so low?(see Table 4.10)
hay had to provide approximately 487 of the DV intake of the dry cows
during July.

The total intakes of the cows on both groups expressed as
grass DM were some 1.7 to 1.9 kg DM below the 'target' or budget

intakes in July. .

4:5:3% Comparison of measured and predicted grass covers on the

farmlets

Teble 4.10 compares the measured (grass meter readings) and
predicted (budget) grass covers on the two farmlets, These results
are also shown graphically in Figure 4.,IX. The measured covers were
lower than the predicted covers because of the lower growth rates
obtained (see Table 4.3 and Tables 9a and b).

On examining the grass covers on individual paddocks in the
month of July, a large number of paddocks of the on/off treatment
were nearly even in pasture dry matter per hectare, while there was a
wide variation in the on-treatment (Figure 4.X). It is also clear
from Figure 4.X that nearly half of the on-farmlet was long (2700 kg
DM per hectare +) while half was short (<1200 kg DM/ha).
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Table 4.9 - Comparison of measured intakes and pasture growth rates with the values used in the Budget
a. On/off Treatment (Farmlet A)
Growth Rates of
Pasture Cow Intakes - Hay and Grass (kg DM/cow/day)
(kg DM/ha/day)
Month Predicted |Measured Predicted Measured Total Intakes
Growth mean Requirements Intakes Predicted Measured
kg/DM/ kg DM/ | Grass Hay Grass Hay Requiremeits Intgkes
ha/day | ha/day (kg DM)| (kg DM)| (kg DM)| (kg DV)| Grass As Grass As
+ Hay | Grass | + Hay | Grass
May 26 21.04 | 2.13 3.38 3,14 1.81 5.51 4.5 4.95 L, A
June 2L 16.3 L.43 2.1 o 2.25 6.73 5.9 642 | 5.75
July {11989 14.6 8.1285! ([ IO%LS L,13 3.73 8.75 8.6 7.86 6.74
b. Cn-Treatment (Farmlet B)
May 26 22.9 1.01 4.5 2524 3.8 5.51 4.5 6.07 4 .93
June 23 18.3 4,40 2.33 3.98 2 6.73 5.9 6.68 5.87
July 19 12.5 7.84 | 0.90 5.87 g e 8.74 | 8.6 7.35 6.94
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Table 10 - Comparison of predicted and measured grass covers on the two farmlets obtained by curvi-
linear calibration curves (from Appendix III)
Farmlet A Farmlet B
Predicted Predicted Tstimated Predicted Predicted Bstimated
Cover Cover Cover Cover Cover Cover
Dates without with hay using a without with hay using a
hay (kg DM/ha) grass hay (kg DM/ha) grass
(kg Di/ha) ceter (xg DM/ha) meter
(xg DM/ha) (kg DM/ha)
» *
29/L/75 1120 1120 1175 (82.12) 1120 1120 1192 (82.9 )
10/5/75 1256 1384 1213 (82.0 ) 1256 1415 1215 (81.9 )
24/5/75 1416 1654 1488 (79.6 ) 116 1734 1593 (78.6 )
7/6/75 1529 1847 1574 (77.6 ) 1522 1919 1664 (75.6 )
21/6/75 1596 1977 1662 (76.6 ) 1564 2052 1793 (73.98)
5/7/75 1599 2012 1576 (76.97) 1439 2073 1855 (75.2 )
19/7/75 1486 1899 = 1321 1980 =

x( ) Mean of means of meter readings - 17 paddocks



.

1800 |

KG Dm PER HECTARE .

2000]

tboo |

/400

T Figure 4.IX: The anticipated 'grass covers' as compared to the measured 'grass covers!

G/a._y + RAS"““’)

On/(a;l;(.sjs{-em Uv/a.:ﬁ Rstu re)

On - 5y stem ( Actnal Sihm.#on)

lx

— = ——
—— —
™ —
/

X
OZ/O}—S'js#em (Autua[ s{hw}.‘on)

g
Q

{000 |
800 ' L ! [ L { i
294 105 29(s y/(A 2[6 5 7 7 ‘9‘/7 3/8 g

DATES  (TimE OF TWE JEAR 1835).



S
-0
10 A
q +
g8 .
7 +
{
|
o 64
V] |
3 l
1
2 °7
& i
4
s 1
o 31
< 1

Figure 4.X: Grass cover on individual paddocks deternined on 5.7.75 using the grass meter
(Linear calibraticn regression)

L L

DR MATTER ©OF PAsTuRE ((Kqbm|ha).



76.

he:h Pasture Damage

Pasture damage through pugsing and fouling occurred on the
two farmlets, but it was more noticeable (observable) on the hard
grazed pasture, particularly when the weather conditions were wet
(see Plates VIII, IZ and XI). The Table below presents the area which

was pugged by the on-group.

Table 4.11 - The area pugged by the on-group (only the paddocks pugged

heavily are presented - extracted from Appendix V)

Paddock No, No. of breaks Area pucged
in each ha
paddock
Lha 10 0.045 (%4 brealk)
39 9 0.05 (4 break)
32 10 0.186 (2 breaks)” )
41 7 0.103 (1 break)® 2 se#erely pugged
ol 7 0.128 (1 break)® § = 0.417
27 a and b 9 0.116 (1 break) = 3,2% of total
28c 5 6.272 (1 break) ?;i;lgi .

0.9 ha
.900 = 5 of total area of Farmlet B

Half of this area, 3.2%, was severely damaged and may Lave to
be reseeded the following spring because there was virtually no sign

of grass in some breaks 1} months after spelling.
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CHAPTER 5

GENERAL DISCUSSICN

Bz The validity of the techniques used to measure dry matter yields

The Cutting Nethod: The cutting technique is said to be more accurate

than other methods, e.g. visual appraisal method, in determining the dry
matter yield of pastures on farmlets (Harlan, 1956), and if repeatedly
done, experience is acquired. This method was used in determining the
amount of pasture present before a2nd af'ter grazing on paddocks. In
addition, the method was used to estimate the amount of herbage consumed
by cows in each paddock, hence each farmlet, and the regrowth of pasture
occurring after grazing. The measurements obtained using this technique

may have been affected by the following:

(a) The difficulty of clipping the grass closeto ground level,
particularly on an uneven surface where pugging was severe, This
probably led to inaccuracies in the estimates of dry matter yields of

pastures.

(b) Soil particles and dead matter from the surface of the soil may have
been included into the clipped grass samples and if the grass samples
were not properly washed, may have led to errors in the estimate of dry

matter yield.

(¢) In windy conditions, some grass may have been blown away, and this
may have led to underestimation of the dry matter yield. Grass could have
been clipped when there was no wind, but this was difficult to do since

cows were to graze the paddock or break the next day.

(d) Some variation due to operator himself may have led to variation in

pasture dry matter on farms.

Despite these shortcomings, the method was the main one used
for estimation of dry matter in paddocks before and af'ter grazing. The

method however is time consuming and very laborious, therefore it is not
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a method which farmers can easily adopt unless they have to employ some
persons to do the work for them. A number of steps are involved in
determining the DV of pasture, that is, cutting, washing, drying and
weighing, so that the necessary facilities have to be available, fer
example, the oven for drying the grass, and this may not easily be so

for a number of farmers.

Visual Technique: Visual assessment of the dry matter yield was cerried

out daily with the cutting technique Jjust to see how good the eye was.
Hutton and Parker (1973) obtained a good correlation (0.82) when this
method was compared with the cutting technique. In this trial, when the
two techniques were compared (cutting vs visual - Appendix VII), the mean
difference in DM before grazing was about 146 kg D¥/ha on the on/off
system, and 45 kg D¥/ha on the on system respectively, in favour of the
cutting method. The variation between methods within paddocks was very
large. However, for quick assessment of the whole farm this could be a

usef'ul method.

The Nassey Grass Meter: This instrument was calibrated using the

cutting technique therefore the problems associated with the cutting
technique (see above) could have led to the same variation in the meter
readings. In addition, the meter itself was not consistent in
determining the amount of DF in paddocks or farmlets, since a meter
reading of say 70 in ¥ay did not give the same dry matter measurements

in June or July. This led to the need for separate calibrations flor each
month., Some reasons are suggested for this inconsistency in the grass

meter, namely:

(1) Species composition in the sward may differ (and hence height and
density) and these give different total dry matter yields on paddocks
(Parker, 1973).

(2) The yield of dry matter determined in paddocks with patches of long
and short pasture may be inaccurate through chance factor but this
problem is not likely to be important provided a large number of random
readings are obtained. In this study, fif'teen samples were taken from

each paddock and the coefficients of variation of the meter readings
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within paddocks were generally in the range 2.0% - 10.8% (mean 6%).

(3) Unfortunately the design of the grass meter was such that a bias
in the results was possible in that the plate could not fall below the
bottom of the centre rod which sits on the ground. This means that

the effect of the small hollows (e.g. hoof prints) and knobs will not
be cancelled out. This bias would have had most effect on the readings
taken following grazing, especially if the ground was pugged and would
have the effect of overestimating the amount of DN that was actually
present. This may account for the fact that the calibration curves did

not always go through the origin (90 on tie meter scale).

(4) It is possible that a considerable amount of dead grass arising
from the material ungrazed during the summer and present in the 'bottom'
of the sward may decay during the May/June period. This may have also
contributed to the observed tendency of the calibration curve to

progressively change in slope and intercept (see Table 4.1 of results).

(5) During windy conditions, long grass may lodge and instead of the
meter giving higher readings lower meter readings are recorded and this

would clearly lead to errors in the estimation of the DM present.

Despite the above disadvantages mentioned, the grass meter was
considered useful in assessing the grass cover on the two farmlets.
Table 4.10 and Figure 4.IX of results of 'covers' obtained for July
using the grass meter compare very well with the grass 'covers'

(Table 4.8) obtained by the cutting method (i.e. 1576 vs 1578 kg DM/ha
for the on/off system and 1855 vs 1734 kg DM/ha or 1855 vs 1806 for the

on-system respectively).

Hi2 The Grass Budgets

The grass budgets drawn up at the beginning of the experiment
served a useful purpose since within one to two weeks it became clear
that growth rates were lower than expected and 'grass cover' on both
farmlets was well below the anticipated levels. This led to some

changes in the amount of hay that had to be fed to meet herd requirements.

A revised budget should probably have been undertaker before
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the end of Nay which may have indicated that larger increases were
needed in the quantities of hay being fed to the on/off group. Because
this reassessment was not made, this group had to be fled more hay at
the later stages of pregnancy, than what was perhaps desirable (see

Section 5:5 of this discussion).

CRE Pasture Growth Rates

The data on pasture growth rates are of interest from <two
points of view. The first is the rate of regrowth following grazing
and the importance of such factors as intensitv of grazing (treatment
effects), stage of growth, soil and climatic conditions which have
influence on rates of grass growth. The second important aspect is the
growth rates of farmlets as a whole and because these were found to be
aff'ected mainly by the proportion of each farmlet 'grazed' rather than
'ungrazed' (during the ¥ay - July period) a discussion of this aspect

is made separately.

LB Growth rates of pasture following grazing

The effect of intensity of grazing on growth rates: This effect is

clearly indicated in Figure 4.IVa, which shows that the growth rates
during the first 21 days were considerably lower for the on-group than
for the on/off-group (Means = 11.6 kg DM/ha per day vs 15.9 kg DV/ha/day
for the on-group and on-off group respectively). This is in general
agreement with the classical work of Brougham (1956a) who observed that
the height of defoliation of pastures is important in the rate of growth
of pasture. His treatments were defoliations to heights of 1" (2.54 cm),
3 (7.62 cm) and 5" (12.7 cm) respectively. He noted that the 1" treat-
ment took nearly 24 days to intercept 95% and over of incident light.
The 3" (7.62 cm) and 5" (12.7 cm) treatments took 16 and 4 days
respectively to intercept all incident light. In Table 4.4 of results,
this fact is clearly seen for the two paddocks which were not grazzd

during the trial period.

In this trial, the hard grazed pastures (Table 4.4 of results)

took a longer time to acquire maximum growth rates than the leniently
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grazed pastures ( 21 days). The growth rates in the second 21 days
were nearly similar in the two treatments (Figure 4.IVc), and in fact
in some cases they were lower for the leniently grazed pastures. The
possible reasons for the low growth rates in the second 21 days may be
due to deterioration and decomposition of tissues of plants due to
increased rainfall and these could not be off'set by the formatior. of
new tissues (Brougham, 1957). Secondly, the temperatures may have been
low enough, as suggested by Brougham (1956b), in the late autumn, winter
and early spring to limit pasture growth rates. This suggestion held
true in this trial since temperatures started falling in Kay (12°C),
reaching a minimum in July (7.700) - Appendix VI, Thirdly, the
competition efflect of plants for nutrients within the environment could
have been taking place, hence only those plants capable of competing

were able to grow,

The effect of treading: Edmond (1963, 1966) observed a decrease in

yield of pasture when the pasture was trodden by sheep. The low yield
was attributed to low growth rates which are brought about by this
treading effect. TJreading damages the plant cells and hence lowers
the recovery rate of plants. This effect becomes worse when the weather
conditions are wet and the pastures are grazed hard (Flates VIII - Methods
and IX of results). The low growth rates obtained in the grazed portions
(Table 4.3 of results), particularly with the on-system, may partly be
due to this treading effect. In the heavily pugged portions, there was
no trace of grass coming up for quite a while (see Plate X of results).
About 70% of the total area of the on-group was to some extent pugged

and about 3.2% of this area may have needed reseeding the following
spring. Parker and Willis (1973) considered 1% as severedamage
necessitating oversowing in volcanic soils of Taranaki area af'ter
wintering cows. So 3.2% was reasonable under such heavy soils waen

the wet and cold weather of 1975 are considered.

5:3:2 Pasture growth rates on a farmlet basis

The average growth rates of pastures were generally low on the
two farmlets (Tables 4.9a and b of results). Holmes and VWheeler (1975)
measured an average growth rate figure (No. 3 Dairy Unit 1971-74) of
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17 kg DN/ha/day for July. This figure is higher because the climatic
factors were more in favour of high pasture growth rates. The figures
of 14.6 kg DM per ha/day and 12.5 kg D¥/ha/day obtained in this trial
for July for the on/off and on-systems respectively, compare reasonably
well with the figure of 11,2 kg DN/ha/day obtained by Brougham (1959b).
The low growth rates obt=ined were partly due to climatic factors and

partly to treading effects on the on-trexatment as discussed above,

The growth rates of pastures for the on/off system seemed to be
lower than the grovith rates of pastures for the on-system in the months
of May and June (See Table 4.9 a and b of results.) The reascn for
this is that only half of Farmlet B has been zgrazed, while all cf
Farmlet A was already grazed znd tiie cows were in fact in the second
rotation. Thus, most of the averaged growth rates in June wouléd be
regrowths for the on/off" system, while the average growth rates for the
on-system vwould be those from the 'grazed' portion and the 'ungrazed'
portion of the farmlet. The fact that the growth rates were lowier for
the on-systemn than for the on/off system in July shows that the 'grazed'
portion was low in growth rates and the 'ungrazed' portion may have been
reaching its maxinum ceiling yicld (growing at reduced rate - Table 4.4

of results).

Although the growth rates o pasture were generally low for the
two systems of management, it is evident that the growth rates of pasture
for the first 21 days were much lower where the effects of defoliation
and treading were severe. These effects coupled with wet weather and
where soils are heavy may lead to severe pasture damage and in effect
disappearance of pastures, If is therefore evident that hard grazing

is not desirable under the above mentioned conditions.,

5:4 TIntake and animal production

The average daily intakes of cows in both groups as judged
from Table L4.ba were satisfactory. The fluctuations obtained in these
daily intakes from week to week were duve to difficulties in allocating

exactly the desired amount of feed for the cows. This was most difficult
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to achieve when providiang the first break or two in a new paddock. The
on/off cows received more hay late in the dry period because the cover

on the farmlet was getting lower (Table 4.5a and Table 4,9a of results).

The average daily intakes of about 6 kg DV/cow (as grass
equivalent) in the last 1 - 2 weeks before calving compares reasonably
well with the predicted requirements of the animels (page I3 in the
review of liierature). This intake of § kg Di/cow/day was to cover for
maintenance, pregnancy znd some improvement in body condition (0.3 kg/

cow/day) for a 350 kg cow.

Live weight changes: The large fluctu:tion in weights observed in the
first week of the experiment (Figures 4.V and VI) in both groups but
more pronouwnczd in the on-graoup may have been due to (a) cows
adjusting themselves to the experimental treatment, (b) lack cf water,
particularly to the on-gsroup which had more hay to start with, thus
affecting their intake. When water was supplied 2ll the hay was eaten.
The heifers seemed to have lost more weight than the mature cows,
particularly in the on-group. Other variations in live weight changes
after the first week o' the >xperiment could be due to variatiors in

‘eut £ill' (Button, 1962; Vallace, 1951; FEutton and Parker, 1973).

If the minor fluctuations in weight are ignored, and It is
assumed that the weight change over the 70 days of the trial is the

live weight gain cf cows, then the cows were gaining at a rate of

Z5
4%6& ke/cow/3zy for tie on/off group end 35.92 kg/cow/day for the
70

on-group. Thus, on' the average, cows were gaining at a rate of 0,5
kg/cow/day in both groups. This live weight change of 0,5 kg/cow/day
is approxim:tely equivalent to the weight gain being made by the

foetus and its associate structures.

Yutton and Parker (1973) in their trial obtained an increase
in weight of 0,9 - 1,0 kg/cow/day for a 330 kg cow in the last four
weeks of pregnancy and 4,8 - 5,8 kg pasture DM was required to promote
this live weight gain. Grainger et al (1975) in Australia obtained the

same live weight gain (0.9 kg/cow/day) in the last five weeks of
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pregnancy for cows weighing 345 kg and consuming 6 kg DV/day as grass

or 2 kg D¥ pasture + 5.3 kg DM hay. lcDeonald et al (1973) gave a weight
gain of 0.8 kg/cow/day for a 500 kg cow in the last six weeks of
pregnancy. The energy content of tuese feeds was assumed to be 12,13

1J ME/kg D! (Hutton and Parker), 10 - 11.3 1:JJ NE/kg Dl (Grainger et al),
and 10,9 XJ ¥E/kg Di (lcDonald et al).

In this trial, a weight gain of 0.7 - 0.9 kg/cow/day was
obtained for the last four wecks of the ten week experimental period
(Table 6.5a of results), and the consumption of feed was approximately
6 kg pasture D!¥. The energy in grass was assumed to be 11.3 }¥J 1'E/kg DK
which is slightly lower than the figure quoted by Hutton and Parker
(1973). These results compzre reasonadly well vwith those of iutton and
Parker (1973) end other workers. In fact, the cows were in satisfactory
condition at the time of calving as judged by eye (Plates XII of

" results).

Milk production: Vhen the cxperiment w2s stopped, about twenty cows

were lactating in the two groups. By August 20th about hz2lf of the cows

in each group were lactating and a number were yet to calve.

The dz2ily milk production of cows from each group was 3imilar
(Table 4,7 of results). This was expected to be so since the cows were
fed at very similar levels prior to calving and there was also na real

difference between groups in body weight and condition.

The cows calving in September though scemed to have lower
average milk production than the cows which calved earlier or in
October. This low milk production could have been due to shortzge of
feed in early spring, but =2s time progressed more feed became

available,

5:5 Farmlet comparison

The average pasture growth rates assumed for use in the
budgets proved to be far too high. Low growth rates on both farmlets

were experienced in the vinter of 1975 and these were due to climatic
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factors - low temperature, much rainfall and low radiant energy, and
the effects of defoliation and treading which were more pronounced with

the on-system.

Because of low growth rates of pastures, 343 bales of hay were
fed +to the On/off group, which was six more than was budgeted for.
The on-group managed to utilize 4300 bales of hay which was 40 bales
less than in the budget. Ilowever, it should be noted that if the
experiment was continued until the end of August as planned in the
budget, it may be that more h:y would have been fed to the on-group,
since hzlf of the farm was fairly short at the time of stopping the

experiment.,

*1though neither of the systems achieved the target of pasture
cover as planned, the on-system seemed to hzve followed the budget
fairly closely (Figure %4.IX of results), In addition, the on-system
(Farmlet B) grew nmore fced than the on/off system (Farmlet A), that is
13% improvement. This improvement was due to the half of the farm which
was not grazed during the trial period. In fact, if only the grazed
paddocks were considered the or,/off system (pastures) grew more dry
matter (Table 4.5) especially during the first 21 days of regrowth
(Figure 4.IVa).

Other advantages which accrued from the on-system (Farmlet B)

were:

1. There was less labour of moving the cows fr-m break to breal: or from
paddock to paddocik, )

2. There was less traasfar of Tertility from paddock to yards and races
since cows had to stay in an area for 24 hours, therefore most of
the faeces and urine were deposited in the same area,

3., When the weather was good =z high proportion of the pasture zrown

was harvested (see Plate I - lethods).

The disadvantages of the on-system were as follows:

1. A large proportion of the farm (half of the farm - see Table 4.8 of

results) was not grazed during the trial period., In this case the
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pasture got long =2nd the lower le=ves started rotting. This situation
of the pastures getting long and starting to decompose and decay may
have reduced the quzlity of the pasture as a whole (Smetham, 1973;
Kirton, 1957).

2. Half of the farm was short (see Figure 4.X of results) and this
would not be suitable for use by milking cows until late August or
September because they need to graze paddocks having 1500 - 1700
kg Di/ha,

3. Heavy pugging was evident on the grazed portion of the farm, particularly
when the soil was wet.

L. A number of electric fences have to be erected on the paddock to

ration the grass to stock (see Flate I - Methods).

On/off system (Farmlet A): Although this farmlet grew less feed, it was

fairly even in pasture cover present in each paddock (Figure L4.X - 1500
kg D¥/ha) at the time of stopping the experiment, and this may have led
to faster growth rates during the spring. Other possible advantages of

this system were:

(a) Heavy pugging did not occur in the paddocks, therefore less damage on
pastures was evident.

(b) The whole of the farm was grazed during the trial period and therefore
the grass grown (regrowth) was nutritious (high nutritive vaiue). In
addition there was likely to be less deczy of tissues, for example
lower leaves, due to maturity of the pastures.

(c) Less fences were used to ration the feed to stock.

The disadvantages of the system were:

(a) It involved more labour of shifting cows to and from the paddocks,
and washing the conrete race.

(b) Fertility transfer from paddocks was inevitable since cows spent
between 20} hours and 213 hours on a concrete race.

(¢c) The wintering barn or race cost money and this must be accounted for
in this system.

(d) When growth rates are lower than expected, the on/off system may lead

to difficulties of maintaining adequate 'cover' on the farm (approx.
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200 kg DM/ha was the difference between the farmlets as at 5.7.75)
hence may be a risky system to adopt under such conditions.
However, better ways may be found to predict growth rates or measure

farm 'cover' which would reduce this risk factor.

While each system had its ovm advantages and disadvantages, it
seemed to me that if the weather was good to favour the growth rates of
pastures, the on/off system would have been the best since the soil-
plant- animal eco-system would have been worked out fairly well rather
than extremes of cases which are observed with the on-system. It is
therefore suggested that a system which incorporates = combination of the
two systeus of' management could be the best beczuse the zdvantages of
both systemns may be gained znd there will probably be no disadvantages.
For example, the cows could be removed from pasture whenever significant
amounts of rainfall, whereas at the other times the cows would remain
on pasture. In addition, the eco-system of soil-plant-animal may be
maintained fairly well without serious shortcomings in any one cf the

systems,



SUMN ARY

Two 12.95 hectare farmlets each carrying 42 cows were used to
compare two winter grazing management systems, namely (i) the on/off-
system (A) in which the cows were allowed to graze on pasture for a
limited period each day, and were then removed to spend the remainder
of the day on a concrete area on a race and fed hay to meet the
calculated requirements; and (ii) the on-system (B) in which cows
were to remain on pasture for 24 hours and fed hay as well to meet the
calculated requirements. The grazing pressure adopted was approximately
160 cows/ha/day and 391 cows/ha/day for the A and B farmlets

respectively,

Grass growth rates were measured in the context of the two
systems and grass budgets were used as an aid to meeting the recguirements
of the cows with pasture or hay, The maximum rate of growth obtained ‘
following grazing varied betwezn the two systems, being higher for the \
on/off system (i.e. 15,5 kg DM per ha/day in May to 28.9 kg DN/ha/day
in mid-August and 10,4 kg DM/ha/day in May to 24.6 kg DM/ha/day in mid-
August for the on-system). ‘hen the growth rates were considered on a
farmlet basis ('grazed' and 'ungrazed' portions), the growth rates varied
between approximately 21.0 kg DM/ha/day in May to 14.6 kg DM/ha/day in
July for the on/off system, and 22.85 kg DNV/ha/day in May to 12.5
kg DM/ha/day in July for the on-system respectively. This variation
obtained in growth rates of farmlets, being higher for the on-system
to start with, is explained by the fact that only part of Farmlet B was
grazed while all of Tarmlet A was grazed, thus the growth rates obtained

on Farmlet A were mainly regrowths.

The grass growth rates following grazing of laxly grazed
paddocks were, on the average, 2975 higher than the hard grazed pastures
during the first 21 days of regrowth and af'ter that the rates were almost
similar. This advantage to the on/off system (A) was, however, negated
because a greater proportion of the whole farm was grazed (albeit laxly)

which reduced the growth rates of Farmlet A as compared with ungrazed
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portion of the intensively grazed Tarmlet (B).

At the end of the experiment, the available pasture was
distributed very differently on the two farmlets, On Farmlet A, the
pastures were of fairly similar heights and contained about 1580 kg
DN/ha, whereas on Farmlet B some paddocks were either very long or

very short, but the average cover was about 18C0 kg Di/ha.

Each system has shown its advantages and disadvantages as
discussed in the text, %While there was no clear cut advantage to one
or the other system obtained, it is considered that an intermediate
grazing pressure (say 270 - 280 cows/ha/day) to those chosen may give
better results. Alternatively, some combination of both systems
depending on climate (temperatures, rainfall and radiant energy) and
soil conditions which favour the growth rates of pastures shouzlld be

further investigated.
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APPENDIX II: Predicted Feed Budgets for two Farmlets

Estimated Feed Budget for Farmlet A (On/off Group)

Sily:

The budget is prepared using the following inflormation:

(1) Grass Growth Pates and Cows Reguirements

Month Growth Rates Cows Requirements
(Holmes 197L) (Davey 1974)

May 26 kg DM/ha/day 4.5 kg DM/cow/day

June 24 kg DV/ha/day 5.9 kg DN/cow/day

July 19.9 kg DM/ha/day 8.6 kg DM/cow/day

August 28 kg DM/ha/day 9.7 kg DM/cow/day

(2) Cover as at 30th April by visual assessment ws 1120 kg D¥/ha.
(3) Cows expected to calve in mid-July-August and early September.

(4) The number of cows -~ 42, and the area is 12.95 ha (32 acres).
Thus the stocking rate = 3.25 cows/ha.

In Table florm:

Grass Grown Grass Eaten

Month | kg DM/ha/day | kg DM/month | kg DM/cow/day | kg DM/cow/month
May 26 806 4.5 133.5
June gl 720 5.9 177.0
July 19.9 617 8.6 265.6
August 28.8 868 ST 300,7

Total grass eaten per hectare per fortnight or per month will be
equal kg DM/cow/fortnight or month times the stocking rate, in this case
3.25 cows/ha.

Grass surplus or deficit per fortnight or per month will equal

the difference between total grass grown/ha and total grass eaten.
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Fortnightly Surpluses and Deficits

Month and Day Grass Grown Grass Eaten Surplus or Deficit
kg DN kg DI kg DM

May 1 - 14 364 204 .75 + 159.25

Kay 15 - 29 364 204,75 + 153.25

lKay 30 - June 12 340 359.35 + 8C.65

June 13 - 27 336 268.45 + 67.55

June 23 - July 12 286.8 373.75 - 8€.95

July 13 - July 27 278.6 391.3 - 112.7

July 25 - Aug 1 367.7 430,63 - 62.9

Aug 12 - Aug 26 392.0 441,355 - 48555

If average cover on farm is 1120 kg Dil/ha, and the cows graze
paddocks to lenve bzhind a cover of 1000 kg DV/ha, and the desired
cover is 1700 kg DIi/ha (2 1500 1b/acre), when cows calve; ther. the
paddocks to be grazed should have an average cover of 2400 kg DM/ha

1000 b

l.€e. 5 =3

1700; x = (3400 - 1000) = 2400 kg DX/ha.

To save this pasture supplementary feed has to be used, e.g. hay.



Estimated feed budget without supplemental hay

Date and Requirement | Grass grown | Total Grass Total DM | Cover at
cover at per ha kg DM/ha grown Eaten the end
the start kg DM/ha kg DVM/ha of day
kg DV¥/ha
2944 (5 10.5. 75
el 14,63 312 1432 175.5 | 1256.5
(12 days)
11. - 24- -
1252.5 14.63 364 1620.5 20L.8 1415.7
25.5.75 1:6:175
1415.7 14.63/19.2 350 1765.7 236.8 1528.9
8.6.75 21.6.
1528.9 19.2 336 186L.9 268.8 1596.1
22.6.75 53715
1596.1 19.2/27.95 55 1911.6 312.55 | 1599.05
B:ifel 19,1 75
1599.05 27595 278.6 1877.65 391.3 1486. 35
20.7.75 2.8.75
1486.35 27.95/31.53 302.9 1789.25 402,04 | 1387.2
5.8 16 8575
1387.2 31.53 392.0 1779.21 INE NN 1551.5
17-8.%5 30.8,75
1337, 31.53 392 1729.81 Li L 1288,4

Desired cover is 1700 kg DN/ha.
cover is 1288.4 kg D¥/ha.

Without supplementary hay the
The shortage is thus 411.59 kg D¥/ha., This
shortage has to be covered using the supplemental hay. Hay bale is
assumed to weigh 22.7 kg DN. It is also assumed to have 707 grass

equivalence:

B

Thus 411.59 x 292 - 587.985 kg hay/ha

O

>

This is equal to 25.9 bales/ha

3 26 bales/ha

This will equal 337.0 bales for the whole farm.



Estimated feed budget with supplemental hay

9.

If 15 bales are fed in May, 9 in June and 2 in July, the new

cover is expected to be as follows:
Date and |Requirement | Grass |Total | Total DM fed | DM of Cover at
cover to per ha Grown |grass Dry as hay | grass end of
start kg DM/ha kg/ha |grown [Matter |kg DM | grazed day
kg DN/ha kg/ha [Consumed| kg DM/ha | kg DN/ha
for 14
days
kg DN/hal
28 b5 10.5.75
1120 14.63 312 1432 175.5 [127.12 | 48.38 1383.6
(12 days)
11,5.%5 2445.75
1383.6 14.63 364 |1747.6 | 208.00 | 111.23 | 93.57 | 1654.05
20u51.76 T 6wl
1654.05 |14.63/19.2 350 2004 .05 236.8 | 79.45 157.35 | 1846.7
8.6.7 21 .6.?
1846.7 19.2 3% |2182.7 | 268.8 | 63.56 | 205.24 7577722
22.6.75 5.1.75
1977.46 19.2/27.2 315.5 | 2292.96| 312,55 | 31.78 | 280.77 |2012.19
S P TD
2012.19 27.2 278.6 | 2290.79 391.3 = a5 1899.49
20.7.75 2.8.75
1899.49 |27.2/31.53 | 302.9 |2202,39 402.04 | - 402,04 | T880.35
3.3.75 16.8.75
1860.35 M .93 392 2192.39 441 4 = WAL 1750.95
1 BaT5 30.8.75
1750.95 31.53 892 2142.99 LA .4 = L4 .L 1701.55

Target of 1700 kg

DV/ha is attained.

Estimated budget for Farmlet B (On-group)

were taken as follows:

This follows the same pattern of calculations. The growth rates

26 kg DM/ha/day
23 kg DM/ha/day
19 kg DM/ha/day
26 kg DM/ha/day



1. Cows requirements -~ same as in A Group.
2. Cover to start with - 1120 kg D¥/ha.
3, No. of cows, 42;

95.

area 12.95 ha and stocking rate = 3.25 cows/ha.

The budget was worked out as in Farmlet A, i.e. with no hay

and with hay, thus:

Estimated feed budget without hay

Date and | Requirement | Grass grown | Total Grass | Total Dm | Cover at
cover at per ha kg DN/ha grown Eaten the end
the start| kg DM/ha kg DV/ha for 14 of day
kg DM/ha days

RS ORI
1120 14,63 312 1432 175.5 1256.5

(12 days)

1 ShE 24.5.75
1256.5 14.63 364 1620.5 204.8 1415,7
25.5.75 7.6.75
1415.7 14.63/19.2 343 1758.5 236.8 1521.7
8.6.75 21.6.75
1521, 7 19.2 222 1843.7 268.8 1574.9
22.6.75 5775
1574 .9 19.2/27.95 302 1876.9 312.55 156, 35
6.7.75 o P
156k, 35 27.95 266 1830.35 391.3 1439.05
20.7.75 2.8.75
1439.05 [27.95/31.53 284 1723.05 402.04 | 1321.01
3.8.75 16..81. 15
i 523 Q1 53 364 1685,01 INE R 1243.61
17.8.75 e O S A
1243.61 .53 364 1607.61 INK YN 1166.2

x + 500
2

X

If cows leave behind 500 kg DN/ha, and the aim is to have a

cover of 1700 kg DM/ha when cows calve, cows have to graze paddocks with

1 700)

2900

2900 kg DM/ha

Without hay, cover is 1166 kg DM/ha;

shortfall is 534 kg DV/ha.
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Hay is assumed to have 70/ grass equivalence and about 22.7 kg of hay is

equivalent to one bale.

.*. 534 x 100

70

This is equal to

For 12.95 ha

33,6 bales/ha

4L C bales are required.

= 763 kg DM of hay/ha

34 bale

Estimated budget with supplemental hay

cover is expected to be as follows:

Date and

cover to

start
kg DM/ha

29.4.75
1120

11.5.75
1415.4

25.5.75
1733.5

8.6.75
1919.15

22.6.75
2051 .8

6.7.75
2073.03

20.7.75
1949.51

el
1%3203

lRequirement
| per ha
'~ kg DN/ha

T — -

14.63

14,63
14.63/19.2

19.2
19.2/27.95

27.95
P7.95/31.53

353

-

s/ha.

If 20 bales are fed in may, 10 in June and 4 in July, the new
Grass | Total | Total [DM fed |DN of Cover at
Grown | Grass Dry |[2s hay |grass end of
kxg/ha | grown [atter | kg DV |grazed day

kg/ha |Consumed kg DM/ha kg DN/ha
for 14
days
xg DM/h3
10.5.75
e 1432 175.5| 158.9 16.6 1415.4
(12 days)

| 24.5.75

364 1779.4 | 204.8| 158.9 45.9 1733.5
7628

343 2076.5 | 236.8| T79.45 157.35 il G912
1 2l 46, T8

322 2241 .15 268.8 ' 79.45 189.35 2051 .8
5.7.75

302 2353.8 | 312.55 31.78| 280.77 2073.03
19.7.75

266 | 2339.03 891.3 31.78] 359.52 1979.51
2.8.75
284 2263.,51| 402,04 - 402,04 1861 .47
: 16,.8.75
364 222547 WL = Ly 178,07
S0 miad 05
364 2148.07 4.4 - 441 4 1706.67

31.53

Target of 1700 kg DN/ha is achieved.



APPENDIX III:

97.

Dry matter determination from each paddock using the

Massey Grass Yeter (April)

T

Paddock No.

On/Off System

Mean Neter
Reading
(15 Samples)

12
ko
16
21
22
23
26a

bl
33

K EY

(kg DV/ha)

Linear Curvilinear
Regression Graphs
1010 1025
SO 800
1306 1420
1010 1025
907 800
1030 1075
1338 1520
1224 130
1122 1200
1265 1370
1245 1340
1357 1470
1154 1275
1143 1225
887 775
1081 1125
1143 1225
= 19218 19980

1130.5 1175.3

Calculated Yields

.o e B w s -



APPENDIX III:

continued (April)

On Systen
Paddock lio. Mean Keter Calculated Yields
Reading (kg Di/ha)
(15 Samples) Linear Curvilinear
Regression Graphs
8 79.8 1368 1475
11 84.0 940 950
13 84.0 940 950
14 83.5 989 1000
17 80.3 1316 1425
24 83.3 1010 1025
27a 81.5 1194 1275
b 81.3 1214 1300
28a 84.0 940 950
b S 969 960
c 83.3 1610 1025
32 82.3 1112 1175
3L 82.0 1143 1225
37 80.6 1286 1375
39 60.9 1255 1360
L1 81.5 1194 1275
L9a 79.5 1398 1525
1395.5 19278 20270
32.09 1134 1192.4

98.



99.

APPENDTX III: continued (May)
On/0fF Systen
Paddock No. [ Nean Neter Jalculated Yields
Reading (kg D¥/ha)
(15 Samples) Linear Curvilinear
Regression Graphs
1 78.50 1597 1630
5 80.9 1375 1360
g Mo 2 2011 2025
12 79.5 1513 1525
15 80.6 1407 1320
16 78.0 1647 1675
21 78.4 1614 1640
22 4.5 1986 2000
23 81.1 1343 1310
26a 81.3 1343 1300
b 81.7 1300 1250
30 75.0 1553 1575
31 80.5 1413 1420
33 80.9 1375 1360
38 30.6 1407 1390
L0 81.4 1339 1290
42 81.9 1287 1230
1353 25507 25300
79.59 1500 1488




APPENDIX III:

centinuel (May)

100,

On System
Paddock No. Nean Neter Calculated Yields
Reading (kg D¥/ha)
(15 Samples) Linear Curvilinear

Regression Graphs

8 2R5) 2188 2175
11 179.3 1527 1550
13 8.7 1539 1500
14 33.0 117k 1075
17 hok 1992 2025
24 78.3 1627 1680
27a 76.7 1772 1800
b 78.3 1627 1680
28a 795.0 1553 1575
b 9.9 1476 1470

c 79.0 1558 1575
32 80.3 1438 1425
S 7.7 1683 1710
o7 77.0 1747 1775
39 83.5 1130 1000
41 17.5 1699 1730
49a 81.9 1281 1230
1336.8 27066 27075

78.6 1592 1593




APPSNDIX ITI:

continued (June)

On/0f'f System

101,

Paddock No. Mean HNeter Calculated Yields
Reading (kg DM/ha)
(15 Samples) Linear Curvilinear
Regression Graph
1 5.7 1709 1775
5 76.2 1651 1725
2 78.5 1406 1490
12 1" g 1590
15 77.3 1528 1610
16 30.9 1146 1200
21 73.2 1976 1925
22 75.6 1715 1790
23 75 .1 1767 1825
26a 1.5 1507 1600
b 76.2 1651 1725
30 77.C 1564 1650
by 734 1954 1900
33 751 1767 1825
38 31.0 1131 1200
40 76.7 1501 1625
L2 759 1680 1750
1303 27247 28255
76.6 1603 1660




102.

APPENDIX III: continued (June)

On System
Paddock No. Mean Meter Calculated Yield
Reading (kg D¥/ha)
(15 Semples) Linear Curvilinear
Regression Graph
8 69.4 2416 2175
11 9 2230 2050
13 70.9 2222 2050
14 75.5 1731 1775
17 64.0 2973 2800
2l 85.3 661 650
27a 69.8 2345 2125
b 70.3 2290 2075
28a 8.0 2533 2300
b 69.8 2345 2125
c 7.9 2120 1975
e 82.9 929 975
3l 32.9 921 975
37 67.6 2583 2350
22 19.7 1268 1325
L1 82.4 979 1025
4L9a oS 1637 1725
1257.7 i 32183 30475
73.98 1893 1993




APPENDIX III;

Paddock No.,

continued (July)

On/0ff Systen

Mean Meter

Calculated Yield

103,

Reading (kg D¥/ha)

(15 semples) Linear Curvilinear
Regression Graph
1 75.33 1797 1725
5 76.06 1700 1675
9 77.0 1574 1600
12 77.6 1486 1425
15 76.27 1672 1660
16 78.06 1433 1475
21 76 .86 {208 1610
22 75.06 1833 1775
23 73.93 1984 1920
26a 77.46 1530 1550
b 76 .06 1700 1680
30 76.06 1700 1680
31 79.93 1183 1275
33 77.66 1486 1425
38 78.93 1317 1400
L0 80.33 1130 1225
L2 75.86 1726 1700
1308.49 26825 26800
76.97 1578 1576

— v




10k,

APPENDIX III: continued (July)

On System
Paddock No, Mean Meter Calculated Yield
Reading (kg D¥/ha)
(15 Samples) Linear Curvilinear
Regression Graph
8 8L4.3 625 550
11 70.7 2415 2300
13 68.2 2745 2850
14 72 .0 2240 2150
17 62.7 3467 3600
2L 81.7 968 1050
27a 85.3 493 350
b 85.5 458 300
28a 67.2 2877 3050
b 67.5 283l 2975
© 68 .4 2719 2800
32 82.2 897 930
3L 81.3 1012 1075
37 6L4.7 3213 3475
39 e 1399 1450
LA 82.2 897 930
L9a 76.0 1708 1700
1278.4 30970 31535
7542 1822 1855




105,

APPENDIX IV: Regrowth on Grazed Paddocks (On/off)
Paddock | Date cut after| Regrowth for [ Regrowth for Regrowth for
No. grazing and approx. 21 approx. 42 approx. 63
the amount of days days days
D! ha kg DN/ha kg Dii/ha kg Dl/ha
kg DV¥/ha
21 2.5.75 (1) 23.5.75 | (21) 13.6.75
986 1290 - 986 1663 - 1290
= 304 kg = 373 kg
= 14,5 kg = 17.76 kg
D¥/he/day D¥/ha/day
31 5.5.75 (20) 25.5.75 | (23) 17.6.75
1042 1284 - 1042 1696 - 126l
= 222 kg = 432 kg
= _iil8n kg = 18.78 kg
D¥/ha/day D¥/ha/day
4O 8.5.75 (20) 29.5.78 | (A} 18675
867 1115 - 367 15561.3 - 1115
=] 2&.8 kg =] )41-{»6.3 kg
= 11.8 kg =2 .25 kg
DN./ha/day DH/ha/day
52 11..5.75 (22) 2.6.75 (21) 23.6.75
1075 1415 - 1075 16744 - 1415
= 3&0 kg = 2590&- kg
= 15.45 kg = 12.35 kg
D¥/ha/day DV/ha/day
23 17.5.7 (24) 10.6.75 | (19) 29.6.76
829 1190 - 829 1483 - 1190
= 361 kg = 293 kg
DV/ha/day DM/ha/day
26 a&b| 21.5.75 (23) 33.6.75 | (24) 2.7.75
962 1375.4 - 962 1734 = 1375.4
= W34 kg = 358.6 kg
= 17.97 kg = 14.94 kg
D¥/ha/day D¥/ha/day
%¥( ) days of regrowth



APPENDIX IV:

Paddock

continued

Date cut after

Regrowth for

Regrowth for

106.

Regrowth for

No, grazing and approx. 21 approx. 42 approx. 63
the amount of days days days
DM ha kg DM/ha kg D¥/ha kg DM/ha
kg DM/ha
30 265475 (21) 16.6,75 |(22) Z.7.75
1036 13, 7.4 - 1036 | 1696 - 1347.4
= 311.4 kg = 348.6 kg
= 14.83 kg = 15.85 kg
D¥/ha/day D¥/ha/day
22 30.5.75 (21) 20.6.75 |(21) 11.7.75 | (17) 28.7.75
1023 14,34 - 1023 1749 = 1434 2122 = 1749
= 411 kg 2 O15 lag = 273 kg
= 19.6 kg = A5 0iKE = 21.93 kg
DM/ha/day DM/ha/day DM/ha/day
1 1.6.75 (21) . 22.6.75 " | (21) . 13.7.755 | (25) . 7.8,
1021.3 1277 = 1021,3 | 1497.4-1277.3 | 2182.4-1497.4
= 12.2 kg = 10.48 kg = 27.4 kg
DM/ha/day DVM/ha/day D¥/ha/day
5 3.6.75 (20) 23.6.75 | (21) 14.7.75 | (18) 1.8.75
909 .4 1327.1-909.4 1609.1-1327.1| 2171.2-1609.1
= 417.7 kg = 282 kg = 562.1 kg
= 20.9 kg = 13.42 kg = 3.2 kg
D¥/ha/day DM/ha/day DM/ha/day
9 7.6.75 (21) 28,6.75 | (1) 19.7.75 | (12) 231.7.75
1017.2 1212.3-1017.2 | 1411,2-1212.3| 1731 4=1411.2
= 195.1 kg = 198.9 kg = B2oL@ kg
= 9.3 kg = 9.5 kg = 26.7 kg
D¥/ha/day D¥/ha/day Di¢/ha/day
12 11.6.75 (21) 2.7.75 | (21) 23.7.75 | (10) 2.8,
1035.5 1354.,1-1035.3 | 1617.5-135L.1 1980.7252-1 17.5
= 318.8 kg = 263.4 kg = 362.7 kg
= 15.18 kg = 12.5 kg = 36.2 kg
DM/ha/day DM/ha/day ¥/ha/day

S ® e W

]



APPENDIX IV:

continued

107.

Paddock | Date cut after Regrowth for Regrowth for Regrowth for
No. grazing and approx. 21 approx. 42 approx. 63
the amount of days days days
D¥/ha kg DV/ha kg D¥/ha kg DV/ha
kg DM/ha
16 19.6.75 (1) A7t | (21) 30.75
980 1273.6 - 980 1482.2-1223.6
= 243.6 kg = 258.6 kg
= 11.6 kg = 12.3 kg
DV¥/ha/day D¥/ha/day
38 21.6.75 (21) 18.7.78 | (19) 21.7.75
950 1216.3 - 950 1328.84-1216.3
= 266.3 kg = 112.5 kg
= 12.7 kg = 12.5 kg
L_ DV/ha/day DN/ha/day
2nd Rotation
21 24.5.75 (21) 35.7.05 | (21) 5.8.75
1033 1316.1-1033 1868.5-1316.1
= 283.1 kg = 552.4 kg
= 13.5 kg = 26.3 kg
D¥/ha/day Dl/ha/day
31 28.6.75 (21) 29.7.75 || (9N 28.7..75
959 1406.4 - 959 1561 .3-1406.4
= LL7.4 kg = 154.9 kg
= 21.3 kg = 17.2 kg
DV/ha/day D¥/ha/day
40 2.7.75 o) 122aveis
1007 1268.5-1007
= 261.5 kg
= 12.14-5 kg
D¥/ha/day
33 6.7.75 (20) 26.7.75
1000.2 1466.3-1000.2

4L66.1 kg
23.3 kg
DVM/ha/day




108.

APPENDIX IV: continued
Paddock | Date cut after Regrowth for Regrowth for Regrowth for
No, grazing and approx. 21 approx.42 approx.63
the amount of days days days
DV/ha kg DV/ha kg D¥/ha kg D¥/ha
kg Dif/ha
42 9. Fs19 (15) 24k.7s75
98L4.5 1303,5-984.5
= 319 kg
= 21.3 kg
DVM/ha/day
23 13, 750 (21) 4.8.75
806.4 1308.2-806.4
= 501.8 kg
= 23.9 kg
DN/ha/day
26a R ) (1) 6.8.75 [(9) 15.8.75
931 1286 .4~931 1613.7-1286 .4
= 355.4 kg = 327.3 kg
= 16.9 kg = 36 .L}- kg
DN/ha/day D¥/ha/day

- e o



APPENDIX IV:

continued

Grass Growth Rates for the (On-Group) On-System

109.

Paddock |Date cut after Regrowth for Regrowth for Regrownth for
No. grazing and approx. 21 approx. 42 approx. 63
the azmount of days days days
DV/ha kg D¥/ha kg DN/ha kg D¥/ha
kg DM/ha
R
49a 5,5.75 (23) 28.5.75 |(21) 18.6.75 |[(21) 9.7.75
588 943 - 588 14617.3 = 943 1827.3-1417.3
= 355 kg = 474.3 kg = 410 kg
= 15.43 kg = 22.6 kg = 1S.5 kg
DV/ha/day D¥/ha/day D¥/ha/day
39 15.5.75 (24) 9.6.75 |(21) 30.6.75 |[(21) 21.7.75
534.2 795.2-534.,2 1263.5-795.2 | 1605.5-1263.5
= 261 kg = 468.3 kg = 3L2 kg
= 10.9 kg = B2ni kg = 16.3 kg
D¥/ha/day D¥/ha/day Dl 'ha/day
32 25575 (25) #9:6.75 |d20h 10:7.75 | (070 23.7.75
504 606.4 - S04 730.7-606.4 1113,8-730.7
= 102.4 kg = 124.3 kg = 383.1 kg
= L'-a1 kg = 5.92 kg = 22.5 kg
DM/ha/day DN/ha/day DM,/ha/day
41 6.75 (23) 26.6.75 | (21) 17.7.75 | ( 6) 23.7.75
560 805 ~ 560 983.4 - 805 | 1103.8-983.4
= 245 kg = 178.4- kg = 120.14- kg
= 10.7 kg = 8.5 kg = 20.1 kg
DN/ha/day D¥/ha/day D¥/ha/day
3 10.6.75 (23) ;3.7.75 | @1 Blhuilwis
520.6 785.2-520.6 1089.1-785.2
= 26L4.6 kg = 303.9 kg
= W5 kg = 14.5 kg
D¥/ha/day DM/ha/day
*( ) days of growth



APPENDIX IV;

continued

110,

Paddock |Date cut af'ter Regrowth for Regrowth for Regrovwth for
No. zrazing and approx., 21 approx. 42 approx. 63
the amount of days days deys
DM/ha kg D¥/ha kg D¥/ha kg DN/ha
kg DVM/ha
24 TP:6215 (23) 10.7.75 | (15) 25.7.75
479 816.8 - 479 1079.9-816.8
= 337.8 kg = 263.1 kg
= 110—07 kg = 170514' kg
DM/ha/day DM/ha/day
8 23.6.75 (37) ALT5
431,2 809.1=431,2
= 37709 kg
(02 kg
D¢/ha/day
27 a& b | 3.7.75 (26) 29.7.75 |(17) 15.8.75
543 .1 709.3 =543.1 1270-709.3
= 166.2 kg = 561.4 kg
= 6.[;. kg = 33,0 kg
D¥/ha/day DM/ha/day
28 a& b | 12.7.75 (19) 31.7.75 [(13) 13.8.75
791.3 1177.2-791.3 1466 4-1177.2
= 385.9 kg = 289.2 kg
= 20.3 kg = 22.25 kg
DN/ha/day DM/ha/day
28c 17.7.75 2B Su55m ['EBY J8.8dw
528.6 799 - 528.6 1024.7-799
= 270.6 kg = 225.7 kg
= 11.8 kg = 25.0 kg
DM/ha/day DM/ha/day
11 27.4.75 (48) 12.6.75 |(27) 8.7.75 |(18) 26.7.75
Ungrazed 784 1865 - 784 2344 ,7-1865 2566 - 2345
during = 1081 kg = 479.7 kg = 221 kg
the = 24.0 kg = 17.77 kg = 12.3 kg
trial DM/ha/day DN/ha/day DM/ha/day




APPENDIX

IV: continued

111,

Paddock | Date cut after Regrowth for Regrowth for Regrowth for
No. grazing and approx. 21 approx, 42 approx. 63
the amount of days days days
DM/ha kg DM/ha kg Di/ha kg DM/ha
kg DN/ha
17 25.4.75 (48) 12.6.75 | (26) 8.7.75 | (21) 29.7.75
Ungrazed 1008 2159.1-1008 2611 .4=2159,1 2796--2611 .4
during = 11514 kg = 452.3 kg = 184.6 kg
the = 23.98 kg = 17.4 kg = 8.79 kg
trial D¥/ha/day DM/ha/day DM/ha/day

=9
W
S~

Not grazed during the trial



APPENDIX V: Estimation of IN consumed/cow/day on paddock basis
On/0ff System
Paddock DV in a | DM left| kg D¥ Hay Hay/cow Hay No, of Area Amount Total
No. Paddock | after |consumed|consumed| per da grass breaks | grazed grass .4
& area before grazing per per (kg DMK equiv- per day | consumed |consumed
grazing per paddock| paddock alent h per cow| per day
paddock (bales) (707%) a per day
1st Rotation
vl .
0.92 ha 1339.5 | 906.75 | 432,72 6 1.08 0.76 3 0.307 3.435 4.2
(Ee2] e (42515)
A
0.94 ha 1185.5 | 980.1L4 | 206.4 9 1.62 1,134 3 0.313 1.63 2,76
(2.32 ac) (3.25)
40
0.749 ha | 1062.0 | 649.4 K34 9 1.62 1.13, 3 0.2496 3,28 L.l
(1.85 ac) (4.9)
33
0.834 ha | 1307.7 |896.7 | 411 6 1.08 0.76 3 0.278 3,262 4.02
(2.06 ac) (4. 342)
42
0.7449 ha | 1047.7 |571.5 L,76.2 9 1.62 1.13, 3 0.2483 3.8 L.93
(1.84 ac) (5.42)
22
0.8543 ha | 1119.5 | 791.4 328.,1 12 2.16 1.512 3 0.28476] 2.6 4.1
(2.11 ac) (4.76)
26 a & b
1,004 he | 1491.94 | 965.85 | 526.1 15 2.27 1.59 L 0.251 3.13 (4.72)
5.40

L

‘e



APPENDIX V: continued
Paddock DM in a | DM left| kg DM Hay Hay/cow | Hay No, of Area |Amount Total
No. Paddock | after |consumed|consumed | per day | grass breaks | grazed | grass DN
& area before grazing per per (kg DMg equiv-~ per day |consumed | consumed
grazing per paddock| paddock =lent ha per cow |per day
paddock (bales) (707) per day
X
0.9595 ha | 1695.72 | 994,04 | 701.68 20 2.16 1.52 5 C.1919 3434 4,85
(2.37ac) (5.5)
22
0.7976 ha | 1458 815.94 | 642.1 20 2.7 1.89 L 0.1994 3.82 5.7
(1.97 ac) (6.52)
1
0.583 ha | 848.26 |595.24 | 253.02 8 2.16 1.512 2 0.2915 | 3.0 L .52
(1.4k ac) (5.17)
3
0.7328 ha | 880.09 |666.11 | 213.98 L 2.16 1.512 1 0.7328 | 5.09 6.60
(1.81 ac) (7.25)
9
0.8097 ha | 1571.63 |823.46 | 748.17 20 2.16 1.512 5 0.1619L| 3.56 5.07
(2 ac) (5.72)
12
0.8947 ha | 1576.5 |892.91 |683.59 | 16 2.16 1.512 | & 0.22367| 4.069 | 5.6
(2.21 ac) (6.231)
12
0.94 ha |1609.3 |925.9 683.4 16 2.162 1.513 L 0.235 4L.069 | 5.59
(2.32 ac) (6.23)
16
0.6802 ha | 1350.9 [666.6 | 68L.3 16 3.162 1.512 L 0.17005| 4.073 | 5.6
(1 .65 ac) (60235)

‘chl



APPENDIX V: continued
Paddock |D¥ in a |D¥ left| kg DX Hay Hay/cow Hay No, of Area Amount Total
No. Paddock | after |consumed |consumed | per day|grass breaks | grazed grass DX
& area before |grazing per per (kg D¥)| equiv- per day | consumed | consumed
grazing per paddock | paddock alent ha per cow per day
paddock (bales) (70%) per day
8
0.5668 hal 890.4 |538.5 351.9 8 2.162 | 1.512 2 0.283% | 4.19 5.7
(1.4 ac) (6.352)
2nd Rotation
2
0.93 ha | 1563.72{950.4 | 513.32 12 2.162 | 1.512 z 0.306 4,87 6.40
(7.032)
A
0.94 ha 1676.02|901.5 7745 22 2.973 | 2.08 L 0.235 L .61 6.70
(7.583)
40
O.74 ha 1068.82| 745.2 310.8 28 3.73 2.65 4 01.850 1.85 4,50
(5.633)
33
0.834 ha | 1426.3 [834.2 592.1 28 3.783 | 2.65 4 0.2085 3.524 6.20
(7.307)
E
4O cows
0.745 ha | 1105.6 |733.5 372.1 21 3.97 2.80 3 0.248 3.70 6.50
(7.67)
23
40 cows
0.8543 ha| 1457.3 |688.9 768.4 28 3.783 | 2.65 L 0.2133 4.8 745 .
(8.583) F



APPENDIX V: continued
Paddock | DM in a| DM left| kg DM Hay Hay/cow Hay No. of Aree Amount Total
No. paddock| after |consumed|consumed | per day | grass breaks | grazed grass DM
& area before grazing per per (kg DK? equiv- per day|consumed consumed
grazing per paddock| paddock alent ha per cow per day
paddock (bales) (70%) per day
26a 929.4 | LET.L 152 10 3.43 2.34 2 0.201 6.79 9.13
(10.573)
Average weight of 1 bale = 22,7 kg
() Hay kg DN/cow/day + grass kg DI'/day
Unbracketed figures are all equivalent to grass (Hay grass equivalence = 707)

‘Gl



APPENDIX V:

Paddock

2_1:
0.895 ha
(2.21 ac)

8
0.761 ha
(1.88 ac)

27 a & U
1.445 ha
(2.58 ac)

continued
On System
DM in a | DM left| kg DX Hay | Hay/cow Hay No. of Area Amount Total
paddock after consumed|consumed | per da grass breaks grazed grass DM
before grazing per per ! (kg DN{ equiv- per day | consumed |consumed
grazing per paddock| paddock ! alent ha per cow per day
paddock (bales) (70%) per day
1373.2 523,91 849.29 80 4.32 3.024 10 0.089 2.02 5044
(6.34)
1359.23 | 467 892,23 6l 3.84 | 2.688 9 0.10 2.36 5.048
(6.20)
1487.4 | 458.72 10018.18 | 60 3.242 | 2.268 | 10 | 0.093 | 2.425 4.693
; ; (5.667)
| |
1120.03 | 403.8 | 716.3 42 3.2 | 2,268 | 7 0.103 2,44 b, 71
| _ (5.68)
178L4.3 | 429 1 355.3 35 2.70 1.89 7 0.128 4.61 6.5
(72
2060.5 |328.1 [1732.3 | 24 162 [ 1435 8 0.095 | 5.15 6.285
@ (6.77)
|
2263.6 | 567.4 [696.2 27 | 1.621 | 1.135 9 0.11605| 4.49 5.62 .
(6.11) =




APPENDIX V: continued

Paddock |DM in a | DM left | kg DM Hay Hay,/cow Hay No. of Area Amount Total
No. paddock | after [consumed|consumed per day | grass breaks |[grazed grass DN

& area before | grazing per per (kg D¥) |equiv- per day |consumed |consumed

grazing per paddock| paddock alent ha per cow per day
paddock (bales) (707) per day

288 & b

35 COWS

1,16 ha [2881.6 | 917.9 | 1963.7 16 1.19 0.833 8 0.145 6.46 7.29

(2.86 ac) (7.65)
28¢

34 cows

0.6802 ha|1545.0 | 359.6 1185.4 10 1.34 G.6802 b 0.13604| 6.973 7.91

(1.68 ac) (8.3132)

( ) Hay kg DVM/cow/day + grass kg DV/day

Unbracketed figures are all equivalent to grass (hay grass equivalence = 707).

Lt
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APPENDIX VI: Metereological Data as recorded by Massey University,
Palmerston North 1971-75 (recorded at 8.30 a.m.)
1971
Month Total Mean Soil Mean Grass Mean Air
Rainfall Temperature Minimum Temperature
mm (10 cm) temperature %
% %
January 18.50 19 12.7% 18.6
February 132,10 19.5 12.7% 19.5
March 134,60 15.8 8.3" 16.7
April 90,40 13.3 7.3" 14.9
Nay 33.8 | 10.9 5.2% 124
June 110.5 | 10.1 L= L[S
July 47.8 6.7 1.2 8.45
August 116.5 =) (0] 4.0 10.5
September 30.2 Shi9 L. 10.9
October 123.0 12.1 6.2 Lo
November 59.6 15.4 6.7 14.5
December 5L 18.1 9.3 17.0
1972
January 60.1 18.2 10.8 171
February L6.8 17.0 9.0 16.45
March 135.1 16.9 11.0 17.3
April 70.2 13,2 6.2 13,5
May 110.9 9.5 2.9 10.4
June 39.L B -1.3 6.7
July 101 .4 6.9 1.4 8.9
August 77.7 6.3 - 2.8 7.5
September 55.0 10.2 4.8 1.3
October 6.8 12.9 6.7 15.9
November 29.6 16.5 9.1 15.6
December 39.8 16,2 8.6 1idiss. 7

* From D.S.I.R. Data - Massey started compiling the data in June 1971.
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APPENDIX VI: continued
Month Total Ylean Soil Vean Grass Mean Air
Rainfall Temperature Minimum Temperature
mm (10 cm) Temperature )
o 0
1973
January 5.13 18.9 10,2 17.6
February 15.0 18.3 10.2 18.C
March 100.4 16.6 10.1 16.5
April 57.4 13.4 72 14.C
May 120.0 1.4 6.8 g
June 81.0 8.2 2.3 9.0
July 29.8 6ok 0.8 8.0
August 62.0 8.2 2.2 99
September 152.5 10.6 5 11.8
October 33.3 13.0 Dle5 12
November 59.4 15.6 8.7 15.0
December 59.4 18.8 SEV 17.3
1974
January 20.7 18.6 9.2 17.1
February 55.5 20.3 59 204
March 20.6 14.9 6.3 14.7
April 110.0 13.7 7.9 14.8
May 120.8 1.4 4.8 1.7
June 39.6 7.6 1.9 8.9
July 251.2 8.1 - 5.5 9.2
August 82.1 1.7 1.6 8.6
September RGLE 10.6 5.5 11.9
October 127.5 12,7 o) %) 12.5
November 53.1 15.5 7.9 15.6
December 77.9 18.8 ) 17.7

- —



APPENDIX VI:

continued

Month Total
Rainfall
nm

1905

January 37.7
February 29.6
March 55 Y2
April 2N
May 129.5
June 66.9
July 128.3
August 161.0
September 55.6
October 33.1
November 54.2
Decentber 410l 357

Mean Soil fean Grass Mean Air
Temperature ¥inimum Temperature
(10 cm) Temperature %%
s g
20.3 121 20.00
19.1 12.3 19.3
17.0 11.1 i/ -C)
13.3 1.7 14,6
11.0 6.3 12.0
6.7 0.7 Bt
6.1 0.8 17
7.7 5.5 9.7
9.6 4.2 10.6
12.6 &2 13.3
13.3 7.0 1570
15.7 8.8 14.9
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L T IR I

The Cutting and the Visual Assessment Technigues

Paddock No.

0ff System

Cutting Technique

Visual or Eye Technique

18t Rotation

21

b1
L0

33
L2

23

26 a & b

30

22

1

2

2

12
15
16

38

D¥ present DN present DM present DV present
before af'ter before alter
grazing grazing grazing grazing
kg DM/ha kg DM/ha kg DM/ha kg DM/ha
1456 986 1400 1300
1264 1042,7 1200 900
1418 867 1250 900
1568 1075.2 1350 1100
1405,5 fel a2 1350 700
1310.4 829.3 1200 700
1486 962 1350 1100
1767.28 1036 1500 1100
1827.84 1022.9 1700 1000
145,.88 1021.3 1350 1050
1200.6 909.4 1000 850
1940.,96 1017 2000 900
1762, 997 1450 900
1712.5 985.4 1450 950
1985.8 980 1800 900
1571 .4 950 1450 900

15131 .26 15448 .4 22800 14950
1570.70 965.5 1425 93k.4

o a . m——— e
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APPENDIX VII: continued
On System
Paddock No. Cutting Technique Visual or Eye Technique
DM present DM present DX present DM present
bef'ore after before after
grazing grazing grazing grazing
kg DiM/ha kg DM/ha kg DM/ha kg DM/ha
Lha 1541 ,2 588 1400 500
39 1544.6 53k4.2 1450 500
32 1598.24 504 1450 300
41 1553.4 560 1500 500
3l 1786 .4 521 1800 550
2L 1994 479 2100 300
8 2707.6 531.2 2800 400
27a &b 2167.2 543.2 2000 550
28 a & b 248L.,2 791.3 2500 800
28c 2271 .4 527 2200 500
19647 .94 5278.9 19200 4900
1965 548 1920 490




APPSNDIX VII; continued

258

Average dry matter available per hectare obtained by the cutting and visual

technigues

A, Cutting Technique

On/0ff System

Mean dry
matter of
16 paddocks
%g Di/ha Range S.E.N.
Before Grazing
1570.7 1200-1985.8 59.6
After Grazing
965.5 829.3-1075 20.9

B. Visual Assesszient Technique

Bef'ore Grazing

1425

After Grazing

1000-~2000

93 4

700-1100

60.6

30.86

v e o o ala

On System
Mean dry
matter of
10 paddocks
kg DV/ha Range S.E.N.
1965 1544~2707.6 135.35
548 431-791 30.3
1920 1400-2800 153.87
490 300-800 45.22
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