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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 reiuce 
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 grow·th 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 farmlets . 

In general , the results have shown that each system he.d its 
ovm 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 
eA�erimentation . In addition, better methods of �easuring pasture growth 
rates and grass 'covers' deserve further investigation . 
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CHAPI'ER 1 

INTRODUCTION 

The main New Zealand system of' dairying ( seasonal dair:--ring) 
is unique in that it relies mainly on pasture and pasture products 

(hay and silage ) as f'eed f'or cows throughout the year with little or 

no use of' other feeds. The use of hay or silage and occasionally 

other f'orage supplements ( for exa mple 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 sunmar ( Brougham, 1970a) , while large surpluses 

of feed may be obtained in the spring and small surpluse� 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 make comparisons 

between the amount of' pasture he is likely to have available for 

periods of shortages and the likely feed req uirements of his stock. 

If this assessment can be m ade earlier rather than later, he can make 

changes to his management system or arrange to purchase additional 

feed so 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 per iod have been 

studied. The project was undertaken on the Massey University No. 3 
Dairy Unit, and involved a comparison of two alternative systems of 

wintering dairy cattle. The objectives of the study were to look 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. 



2. 

Be�ore the experimen tal methods, results and discussion o� 

results are presented, the objectives o� winter management o� dairying 

on a seasonal dairy �arm and the necessary knowledge to achieve these 

objectives are reviewed. 
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CHAPI'ER 2 

REVIEW' OF 1 ITERATURE 

It is noted in the introduction that feed supplies may be 

scarce during the winter season and early spring. Because of this i 

there has been a lot of attention devoted to plru1ning 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 anc 

after calving is reported to reduce milk production (Hutton, 1968; 

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 Dai£Y Cows on a Seasonal Dairy Farm 

namely: 

There are two ms.in objectives of wintering dair,y cows, 

(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. ) . Walla.ce 

(1958) reporting the results of an experiment on the u se of autumn 

saved pasture for cows in the last si x to eight weeks before calving 

concluded that provided cows are in good condition at the time of 

drying off and provi ded also that they can be well fed from the time 

of ca lving onward, there is very little to be gained fro m feeding 

them more than moderately well during the last six to eight weeks 

before calving. Broster (1971, 1972) has done extensi ve reviews of 

the level of feeding 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 e arly 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 enou�1 feed in early lactation, it is necessary to restrict cows 

intake during the dry period. In this way wastage offeed by over

feeding may be avoided, and also wastage by treading and fouling may 

be minimized by utilizing a high proportion of the grown feed. J�t 

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 �intering systems available. These factors are reviewed. 

2:2 CoVIs' 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, mineral�, 

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 2.1 Partitioning of Nutrients in a Dairy Cows (after Davey, 

1970). 

Food Eaten 

� ----- Digested in the gut 

Nutrients Jn the Blood------------------------, 

1� 
Pregnancy Live wei&�t gain ( growth or fat) 

I 
I 
I 

ll'aintenance I 
Loss ---- I 

M ilk "\reduction 

During the dry period (when cows are not lactating), the cows 

have to eat in order to maintain normal body functions and live ueight, 

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 19 72). 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 

six 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. 
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The feeding standards for various classes of livestock have been 

published by the Agricultural Research Council (ARC, 1965), National 

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 f'or assessing feed values, e.g. Digestible Organic Matter (DOM), 

Digestible Dry Matter (DDN), Total Digestible Nutrients (TDN), Starch 

Equivalent (SE), Digestible Energy (DE), t�etabolizable Energy (1'E), and 

Net Energy (�m). The universally accepted term now is the� syatem, 

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 significance only when the amounts fall below a 

minimum level. Thus, the energy requirements of dairy cows for main

tenance and production are reviewed. 

2:2:1 Energy Requirements for Maintenance 

Hutton (1962) reported the results of three trials each 

lasting four reonths, on the maintenance requirements of dairy cattle 

in New Zealand. In the three trials: (1) Restricted dry cows (dry 

cows fed to constant live wei·ght); (2) Fully fed dry cows; and (3) 

Fully fed lactating cows, he found that the restricted cows (average 

weight 744 lb = 338 kg) required approximately 8 lb DM as grass (3.64 

kg) per cow for maintenance and the fully fed dry cows (average weight 

9 27 lb = 421.4 kg) required 19 lb DM as grass (8.64 kg) per cow/day, 

while the fully fed lactating cows (average weight about 780 lb = 

354.5 kg) ate 29.0 lb DM as grass (13.2kg) on the average for mainten

ance and production. The fully fed dry group had more than 2.4 times 
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the consumption o� the dry restricted group. The �ully �ed lactating 

group had more than 3.6 times the consumption o� the restricted group 

and 1.5 times the �ully �ed dry group. The digestibility o� pasture 

varied between 80 - 72:% in September and December respectively. I� 

�eed quality in September is 12.144 MJoules ME (2 .9 Ileal 'ME)/kg DM 

(Hutton and Parker, 1973) and the maintenance requirements are taken 

as 3.64 kg DM/cow per day, this would mean an energy requirement o� 

4-4.183 'MJ UE/day (10.56 Meal ME). In December to supply the same 

amount o� energy when the digestibility o� the herbage is 72%, more 

grass has to be eaten. Thus �:��g56 kg m� o� grass would be required. 

The �igure o� 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 conversjon factor 

�roili DE to ME; (4.4 x 4.184) NJ 1ffi is gross energy o� feed. 

Davey (1970) gives a figure of 9 lb DOM (4.09 kg) for main

taining a cow weighing 800 lb (363.6 kg). If 1 kg DOM contains 3.8 Meal 

ME i& 15.8992 MJ (Hutton, 1971), then 9 lb oor (4.09 kg) would contain ; 
63.6 MJ ME required per day. 

Other workers have worked out the maintenance and pregnancy 

requirements. For example, Jagusch (1973) has given the requirements of 

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

Requirements (1�J 'lfE/day) for a pregnant non-lactating Cow 

Breed of Cow Feed �uality 
(grass) 

Jersey 
( 360 kg) 

Friesian 
( 500kg) 

-- --------· . . .  

10.878 
!1'J ME/kg DM 
(2.6 Meal) 

10.878 
MJ ME/kg DM 
(2.6 Meal) 

---------.. --

8 - 4 
.... -�·---

3 9.75 r.�J ME 

Requirements 
Vleeks from term 

�--.-...-

4 - 2 
. � 

50.21 UJ ME 
(3.65 kg DM) (4.6 kg DM) 

56.48 ?fJ ME 71 .13 MJ ME ( 5.6 kg DM) (6.54 kg DM) 

----

2 - 0 
·--

54.81 MJ ME 
(5.0 kg DM) 

77.4 MJ ME 
(7 .11 kg DM) 

Hutton (1971) compared the results obtained for the dry cows 
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under the grazing situation with those predicted by .ARC (1965) and the 

United States :9epartment of' Agriculture (USDA, 1967) workers and he 

f'ound that the maintenance and pregnancy requirements during this 

period were high, thus: 

Hutton' s _Wo:r:l� _1_SU_1_ 

Year 

1965-66 

1966-67 

1967-68 

Dry Period 

in days 

103 

76 

107 
·-·· - . 

Mean = 

. . . 
95 

�.�ean Live 

. . 

�!eight 

( kg ) 

351 

377 

354 

Mean = 

361 

Total 

Energy 

Consumed 

l.fJ l.!E 

7531 .2 

52.30.0 

6066.8 

Mean = 

6276. 0 
--��.- . . . .  -�� 

ARC USDA 

Energy Intake ARC 1965 USDA 1967 

per kg0.75 
MJ ME/kg MJ ME/kg 

MJ ME/kg LW0.75 LW0.75 

LVP· 75 
-

0.908 0.51 0.585 

0.812 0.51 0.585 

0.690 0.51 0.585 

-----------

Hutton suggested that some of the reasons fo r the high figures 

were: 

(i ) The dry cows were continuing to graze with the milking herd 

because the group v1as small to manage separately, and during this tim e  the 

cows ate more than their maintenance ration. 

(ii ) The management practice used was on/o:fJ gr-azing which 

appeared to increase the errors oi" estimating faecal outputs with 

indigestible markers and this caused an upward bias in estimates of' 

intake. 

( iii ) The estimates of' the requirements derived f'rom feeding 

tables have been Q�ier conditions of stall feeding or energy balance and 

theref'ore t:1e f'igures obtained. under grazing situation would be high due 

to increased energy expenditure. In practice, pregnant cattle are 

exposed. to vdnd, rain and cold and this may necessitate an increase of 

abo ut 20% in winter feed requirements. Hutton suggested that by taking 
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into account the f'e.ctors mentj_oned 1 t is practicable to reduce the 
mean 95-day rec1uirement from 6276 MJ ME to 5439.2 MJ MB. Of this 

1255.2 MJ ME represents the requirements for foetal growth and 

increased metabolism of the pregnant cow. Thus 4184 MJ ME would be 

for maintenance for 95 days, i.e. 4184 MJ ME/day= 44.042 MJ ME/day. 
95 

The National Research Council (NRC, 1971 ) ha d 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 MJ ME/day. If 
metabolic weights of cows are: 

3 

35o4 = 

= 

80 • 9 ( 81 ) kg M wt 

97.7 kg M wt 

then requirements for maintenance would be the s�e when expressed per 
unit metabolic weight, thus: 

350 kg cow = 42.26/81 MJ ME/kg L wt0.75/day = 0.522 

450 kg cow = 51 .46/97.7 1{J ME/kg L wt0• 75 day = 0.526 

These figures seem to be comparable to H utton ' s figures of 44.18 
h�J ME/ day for the restricted group ( 1 962) , and 44.04 MJ 1fE/ day ( 1971 ) 

for a dry cow weighing on the average 361 kg, with an average dry 
period of 95 days. Davey, 1976 (Pers.Comm. ) gave the latest figure 

for maintenance requirements of 0.55 111J ME/kg L wt0•75/day. This 

means ,  for a cow weighing 350 kg live weight (81 kg M wt), it will 

require 41+.55 MJ tfE/day. 

Taking the digestibility of pasture to be 75 - 78% in winter 

(Davey, Pars. Comrn., Hutton <9 Parker, 1973 ) ,  and taking 1 kg DM cf 

pasture to contain 18.41 MJ GE = 13.8 MJ DE and 11.297 MJ ME, the 

amount of pasture required for maintenance per day can be worked out 

from Hutton's figures of 41+.18 MJ or 44.04 or from Davey's figure of 

44.55 MJ ME/da y respectively. This works out to be appr�ximately 4 kg 

of pasture for a 350 kg cow. 
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The energy for pregnancy is considered to be the energy 
stored i n the c�lf, 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. fnt 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 lb) as follows: 

Energy in calf 

Energ,y in placenta and. 
ammwtic fluid 

Energy in the uterine 

Total 

129.7 MJ NE (31 Meal NE) 
37.66 MJ NE ( 9  Meal NE) 

23.85 MJ NE ( 5.7 Meal NE) 
191 .21 MJ NE (45. 7 Meal NE) 

Heat increment for pregnancy is about 228.3 Meal = 955.2 MJ, thus the 
total energy = 274 Meal ME or 1146.4 MJ ME. The ratio of the stored 
energy to total metabolizable energy required for pregnancy is 
approximately 1 : 6. 

The NRC (1971) gives a figure of 3 Meal ME/day ( 12.55 :rt.J ME 
per day) for a 350 kg cov1 as a.dequate to meet the total requirements of 
foetal and maternal development with no allowance for fattening during 
the l�st two months prior to calving. This would equal 0.155 
MJ �m/kg L wt0•75/day (i.e. 12.55, 81 being the metabolic weight of the 

81 cow). 

These are very small requirements as co�pared to maintenance 
requirements. 

Hutton (1971) had total requirements for pregnancy of 300 
Meal ME = 1255.2 MJ lrffi for a grazing animal during an average dry period 
of  95 days. This would equal 1255.2 ) = 0.163 MJ lrm/kg L wt0•75/day. 

95 X 1) 
This compares favourably with �C (1971) �igure of 0.155 MJ ME per kg 
L wt0•75 per day. 
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The ARC (1965) considers that the pregnancy requirements are 

covered by increasing the level of feeding above maintenance by 5% 
level three months pre-pa.rtum and making successively increases of' 17,'b 
one month later, and of 45% and 50}� in the last two fortnightly 

perio ds before calving. Taking the pregnancy increment to be 45% 
above maintenance and taking the maintenance requirements to be 

44 MJ ME/ cow/day, the pregnmcy rer1uirements would be 1188 l1!J :ME ror 

the dry period. 

If the average daily re,1uirements for pregnancy are taken 

as 12.96 ��J ME (0.160 JiJ ME/kg L wt0• 75 /day) and asswning the pasture 

DM contains 11.3 MJ :ME, th en the amount of pasture required for 

pregnancy would be 1 .1 5 kg Ill per day for a 350 kg cow. 

When pregnant cows increase in weight, it may be due 

entirely to products of concepta if cow$ maintain their own weight 

(Hutton & Parker, 1973). Liberal feeding at this time, however, may 

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 ana. he 

found that the concepta incre��ed by about 30 kg during the l�st ten 

weeks of pregnancy. Vfallace ( 1958) obtained similar weight increases 
(31.5 kg and 21.4 kg for the 100'�..& and 857t groups respectively ) in 

animals fed pasture over a period of five weeks. 

Considering an c.vera.ge incre9.se 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 sho'Wil, 
their own body weight is declining (maternal live weight). Thus 
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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 4. 8 kg pasture DU 

(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 rna eq uival ent 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 requ ired to support pregnancy 

and som e live weight gain. If 1.15 kg m� 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 Ylould b e  expected to 

support a body weight increase of nearly 0.34 kg/day. 

Calculations 

350 kg beef animal ga�n1ng at 1 kg/ day deposits 3700 Kcal 

energy (3. 7 Meal ME OR 15.48 MJ ME). 
Assume 55% efficiency of deposition 

Pasture contains 11 .3 HJ ME/kg DM 

6.74 Meal ME (28.2 MJ ME) 
2.495 kg DM 
2.5 kg DM 

2;2:4 Total Ener�g�������! .. for Mainte�e1 Pregnancy and 

some Live Weight �a�n 

In practice the feed given to a cow would be �overing main-
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tenance, pregnancy, and some live weight gain since these requirements 

would have been estimated be�ore the �eed is given to the ani mal. 

The NRC (1971) estimated a �igure o� 54.4 MJ 1lli (13 Meal) �or main
tenance and pregnancy for a cow weighing 350 kg. Jagusch (197.3) has 

estimated the requirements for a Jersey and a Friesian cow ( pg 7 in 

this review) depending on pasture quality. The requirements of a 

Jersey cow come up to 54.8 MJ 1ffi/day two weeks prior to calving and 

the Friesian is 77.4 J,�J f,�j 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 �or fattening. 

If a 'standard' cow i s  taken as a Jersey weighing 350 kg 

then the average requirements during the dry period, assuming thst 

some improvement in body condition is required (0.3 kg/day ), would be 

as follows: 

Function 

Maintenance 

Pregnancy 

Energy require�ldny 

UJ ME/day 

44.55 

Pasture equi v::�.lent assu.:ning 
energy content of' 11.3 
1.1J ME/kg DM of pasture (kg DM) 

4.00 ( see pg 9 in this 
review ) 

Body weight gain 

12.96 
9.60 

1.15 
0.85 

(Button, 1971 ) 
(See pg 17 ) 

total 67.11 s.co 
---·--·- . . . . . . . . . . �-- ------·�----

Davey (1974- Data No. 3 Dairy Unit ) recommended that the 

�eeding level should be progressively increased during pregnancy as 

follows: 

Month 

May 

June 

July 

August 

Average 

. .  ·--...-- .  

Live Weight 

339 
34-1 
354 
330 

. - .. .  ----------------

DM Intake (kg DM/day as pasture) 
3.61 
4.41 
4.95 

10.22 

._...___ ..------

------
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These requirements refer to cows calving in the July/August 

period. These data differ from the previous calcul:J.t i..ons in that the 

cows were slightly lower in body weight and no allowance was made for 

increasing body condition. 

In the following section the factors ·which influence pa.sture 

production are reviewed. 

2;3 Factors which PSfect_qr��-��oductio� 

Pasture production �ollows a pattern which is largely 

depenJent on the growth cycle of the plant (Line, 1963). Plant growth 

is subject to variations because of the climate and other enviror�ental 

factors such as soil types, soil nutrients, diseases and pests of' 

plants. Variations of such kind brins VJ.riations in pasture yield and 

nutritive value and hence an:i.rnal production from pasture. The 

definitions of yield, nutritive value and feeding value (or qual�ty) 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 feedstuff including energy producing and 

protein formin.:; constituents together with essential mi nerals , 

and vitamins necessary for health. I n  addition, the food 

s hould be free of poteptially toxic s ubstances that may be 

detrime ntal 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 qual� : This has been defined as a function of both 

intake cmd 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 �actors are optimal (none is limiting) . Under 

such conditions the pastures produce bulk (DM/ha) when they are 

allowed to grow without interrul;tions over considerable periods o� 

time (Smetham, 1973). However, the yield increases up to a certain 

point vd th length o� growing period, and this period during which 

yield increases differs �or di��erent species. Eventually yield 

either increases no further or may actually decrease. On the other 

hand, if pastures are grazed rrequently, they may not reach �lowering 

stage and the yield is also lowered. Hovtever in terms of nutrients 

present in such pastures, they may be in high concentrations unlike 

those in matured pastures. 

In general the amount o� grass grown will depend on such 

�actors as climate, soils and management �actors. 

2:3:1 Cli�atic Factors 
�:::....;.....;.__-.::.. --·- ·- --

It is well established that temperature, light energy and 

rainfall have a marked influence on growth and yield o� pastures 

(Lazenby, 1967; MacLusky & Holmes, 1963; Mitchell, 1955, 1956; 

Brougham, 1957 and others ). The average seasonal growth rates ror 

pasture on the No. 3 Dairy Unit at Massey University �or the last 

�our years (1971-74 inclusive) is given in Figure 2:II. It is seen 

from the �igure that where any of the climatic parameters is lower or 

higher than required pasture production suffers. For example, lower 

temperatures and higher rain�all in winter or high temperature and 
low rainfall during the SQ�er lowers yield. 

Growth is critically influenced by temperature, and it does 

not start until the soil temperature exceeds 42� (5.6°C) as noted by 

Blackman (1936) cited by MacLus�-:y & 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 i nore�sing 

temperature within the range of 59° - 83°F (15° - 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. Falling 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 necessarJ 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 ::luring the summer and early autumn may 
lead to low yields ( Brougham , 1959a) .  Too much rainfall, however, in 
the winter leads to a decrease in yield maximum due to increased. tissue 
deterioration (Broug�, 1959b ) . 

In general 11hen any of the above parameters is limi tir.g the 
rate of growth of pastures is lowered, hence pasture production in 

terms of yield . 

2 : 3 : 2  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 oi' nutrients in soil. 
(b ) Moisture holding capaci�. 
(c)  The rate of infiltration. 
(d )  The base exchange c:-J.pacity. 

The most important of all is the soil nutrients .�d their availabili�. 
The physical conditions of the soil or sometimes texture determines the 
plant nutrients fc1und in soil. Thus, the porosity, degree of 
flocculation and the organic matter and humus content are important in 
this respect (MacLusky & Holmes, 1 963 ) .  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 holding 
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capaci ty  of the soil (Russell , 1 952) . Thus , a s oil having a good 

structure and texture wil l have plants growing in it at their m�xima 
provided other factors are e qual . 

Soils vary widely in natural fertil ity with re spect to all 

nutrients required by the plant s . Any defi c ient nutrient has t o  be 

provided through fertil i zer appl ication . Usually ni troge n ,  

phosphorus and potass ium are the major elements which plant husband

men are c oncen1ed about . Of course , some trace elements may also be 

required for plant growth . Good soil s with their fertility are 

important for pasture growth and. her�ce yield . 

2 : 3 : 3  Jl!anagement F_ap_-t�.o.r1! 

The management factors include the foll owins : 

(a)  Grazing managemen t . 

(b ) Fert il i zer application . 

( c )  Weed c ontrol . 

( a )  Introduction o f  new speci e s  o f  pastures . 

( e )  Control of pests and diseases . 

_2..;.:..:::.3_:�3.;..: 1  __ G:;..r�� � �T!g X<¥!�g��ent : Gra zing management has --:>een 

observed to have a large influence on the amou.nt of gras s  grown . The 

grazing management incluao the type of gra z i ng method , the stocking 

rate and the type of stock used (Mc)l:leekan , 1 956 , 1 961 , 1 964; 

Campbell , 1 96 9 ;  Holmes , 1 962 and others ) .  

The effects of animals on pastures are cons idered in view of 

the grazing system and the typ·e of stocking rate used.  

When animal s are grazing , they defol iate , tread and deposit 

excreta on pasture . The three e"l'f'ects 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 the s e  three efrec ts of animals 

upon pastures . Work on defoliati on h�s been done by Brougham (1 956b , 

1 959a) , S election by f�old ( 1 960 ) , Treading by Edmond (1 958-1 961 ) ,  

Campbell ( 1 966 ) , Excreta by Sears & Newbold (1 942 ) , Watkin ( 1 954, 

1 957 ) , Herriot & Wells (1 963) , Weeda ( 1 967 ) ,  McDiarmid & Watkin (1 972 ) 

and others . 
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De�oliation : Fre quent de�oliation o� pastures has been reported to 

have an i�luence on yield and nutritive value , higher yields being 

recorded with les s  �re quent defoliation ( Holmes ,  1962 ) . S ince all 

plant speci e s  pre s e nt in a svrard, incl uding weeds , are to a greater 

or les s er extent sus c eptibl e to defoliat ion assoc iated with gra z in g ,  

the photosynthetic activity o f  _qlants i s  reduced i f  all the l eaves/ 
parts capabl e of photosynthes i sing are remove d .  This in turn reduces 

the yield of pas t ures . Broug1um ( 1 966) stated that for a maximum 

yi eld from a plant co��unity , such as ryegrass and clover , cocksfoot 

and s ubterranean clover, or even �lat we eds and clover, it i s  

e s s ential that the amount of chlorophyll pre sent i n  a sward i s  

sufficient to trap or interc ep t most o f  the ligh t  energy that �alls 

on any area of pas ture . Light fal l ing on bare ground is wasted t".nd 
the f qrm ing proce s s  i s  thus ineffici ent . Heavy gra zing i s  a s soc i ated 

with heavy defoli ati ,1n . 

Iie'"l.vy defol iat i on leads to le s s  till ering o� the spec i e s  

pre sent in a sward . I t  also affec ts t h e  developme nt of the root s 

because the re s erve s  ar e no longer ' buil ding ' up because of reduced 

photosynthetic activity . Brougham ( 1 956� ) has shown th e effect of 

de�oliating gra s s  to 1 "  ( 2 . 54  cm ) , 3" ( 7 . 62 cm) and 5 "  (12.7 cm ) 
respect ively . He found that the gras s cut to 1 "  had fewer leave s 

henc e th e eff i c ie ncy w2.s l ower too . He also found that the 1"  

treatm ent took a longer time before full j nterception of light was 

achieved ( 24 days ) . From thi s cutting trial , i t  seems that hard 

gra z ing may lead to simil '1r ch'inge s i n  growth of a pas t ure swn.rC!. .  

'l'he revi e w  by Holm es ( 1 962 ) indicat es that defoliation i s  benefic ial 

provided it is not done frequently . 

As noted earl i er ,  pasture s which are not defol i ated may 

reach a stage where there is no more increase in DN . In effect the 

yield may decli n e  because of aging , decomposition of the lower 

l eaves and shading of the clovers (Smetham , 1 973) . This prac t i c e  i s  

not recommended b ecause the nutrit ive value of past ure decl ines . 

Thus for bett er product ivity of pasture a system of interm itt e nt 
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grazing or cutting with carefully determined periods of rest is 

required (Ministry of Agriculture, Fisheries and Food, Grassland 

Management Bulletin ,  No . 54 , 1 955 , :rt.cKeekan ,  1 964) . 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 defoliation are 

important in influencing the yield and nutritive value of pasture .  

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

reduction in potential pasture production (ml/ha/yr ) due to treading . 

It is considered that the reducti on in yield is mainly due to 

mechanical damage (E dmonds, 1 970 ) . Tillers and shoots are torn from 

the crown and stems and leaves �re 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 qnd water which lead to poor 

plant growth . Also , soil organisms which aid the soil permeability 

process through their burrowing habits may be destroyed. 

Increasing s toclcing rates leads t o  a reduction in pasture 

production (Campbell,  1 969 ) which is partly due to treading associated 

with higher stocking rates . Greater damage follows where soil ffioisture 

is at or above field capacity (�dmond , 1 962) . Thus in general 

treading effect reduces the amount of Dr.' grown . 

However, tre�ding when controlled may be useful to  pasture 

community . It opens up the sward for the light energy to penetrate the 

l ower canopy .  Also under heavy grazing the undesirable species which 

are susceptible to treading may disappear, for example weeds. '!'he 

prostate plants may benefit since new tillers are encouraged provided 

the same treatment is not repeated from time to time before the 

plants 1 get up 1 • 

Excreta on Pasture : Evidence suggests that where the animals have 

full return of excreta in the field, provided climatic conditions are 
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good, higher yie lds of' pasture are obtai ned 'J.S compared with no return 

of excret 't .i.n the field.  For example,  Sears and I'Tewb old ( 1 942 ) , Sears 

( 1 956 ) report 1 4 , 000 lb DM/acre = 1 5 , 700 kg DM/ha per annum on f�l 

return of excreta against 1 0, 000 1 b DM/ acre/ annum without dung or 

urine . U neven di stribution of excret-..1 may not result in increase in 

yie ld of pastures t o  any ap�)re c iabl e  extent. 

Animals are the main means of transfer of nitrogen from the 

clovers in the sward to the ::1s sociated grasse s .  Also  animal s speed up 

the cyclin� of all plant nutrients through the soi l-plant-animal 

system (Sm etham , 1 973 ) .  Thu s high stock numbers promote greate1• 

nutri�nt cycling than only moderate stocking rates hence higher yields 

of herbage ,  but thi s only occurs when static levels of nutrients in 

the soi l are b e lovf thos e re quired for vigorous plant growth. 

However , pasture s which are con tam inated with dung �aeoe� 
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 speci e s in the sward . For exampl e ,  Watkin 

( 1 954, 1 957 ) found t!w.t in places where urine was excreted, the grass 

was dominant ( l�yocras� )  .1.nd where dung was deposited clover was 

dominant. W8eda ( 1 967 )  working with cattle dung patches , also observed 

that there were more c lovers ( white ) in areas where dung has bee:n 

deposited.  Thi s change in botanical composition may af�rect individual 

yields although it may not necessarily affect the total yie ld of the 

sward . 

Total J\nime.l E:f'fect ::; :  Although each animal effect on pasture ha.s been 

studied in i solat i on , the three effects occur simultaneously und.er 

grazing situation . The grazing management system used determines the 

amount of gras.·; 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 uti li �ed in such a way that physical waste of ihe 

herbage by the animal is minimized and the productive capaoi� of the 

sward i s  maintained ( Holmes , 1 962 ) .  
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Basi cally there are two grazing management methods , namely 

continuous graz ing or set-stocking in which the animals are allowed 

to gra ze under free range conditions (JlcMeekan , 1 964-) ; and inter

mittent gra zing or rotational grazing which involve s systems l ike 

strip gra zing or break grazing and control led rotational grazing . 

S trip grazing or break grazing and block grazing systems  are 

intensive systems of rotational grazing (Wheeler , 1 960 ) . C ontrolled 

rotati onal grazing can ei ther be extensive or intensive . Here 

paddocks are grazed when they are ready to be grazed a_nd in no set 

' order ' (lf:c��eekan, 1 964- ) . A third type of 5razing management , k1 1own 

as zero graz ing,  has been u sed in countries  like Denmark and Holland .  

The grass is  usually cut and taken to  the animals and fed when green . 

Thi s  is said to achieve complete utili zation of the herbage by that 

animal . 

�he 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 , 1 970a ) . Hard grazing with long 

enough spel ling periods may be preferabl e ,  but lax grazing is usually 

the method recommended f'or dairy cows Ulolme s ,  1 962 ) . 

Robison and Simpson ( 1 975 ) noted that the benefits of any graz ing 

management may not be seen when excess ive stocking rates are employed . 

Thus the three effects ,  i . e . defoliation , treading and excreta on 

pasture , have t o  b e  considereJ wh en any grazing system is  to be  use d  

since they have an i nfl uence on pasture production and utili zati on .  

2 : 3 : 3 : 2  Other _����&�ment Factors : Thes e include fertil izer 

use ,  weed control , use of new species of pastures and the control of 

pe st s  and di seases . When o ther factors in the environment are optimum , 

the above management practices can alter the production of pasture . 

Application of fertili zer is a common practice designed to 

improve pasture production . Holmes and Wheeler ( 1 975 ) obtained an 

i ncrease of 2 3% and Y+fo in total pasture production in the years 

1 971 - 1 973 and 1 973 - 1 974- by applying 350 - 41+0 kg N per ha/annum . 
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The rates o f  application correspond t o  7 .4 to 1 0 . 5 kg DU grown per k g  

nitro gen 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 . Be ggs ( 1 971 ) concluded from his trial that controll ir. g 

Tauhinu weed resulted in a huge increase in pasture production . Other 

management practices such as use of fert ilizer and good grazing 

ma nagement were al so included in the trial .  C ertain grass species may 

even be regarded as ' .veeds' simply because they lack palatability ,  

cause mechani cal injury , or are p oor in herbage production (Harris,  

1 970 ) .  Thi s will  result in l ower productivity from the pasture 

association . Harri s ( 1 970 ) commented , however,  that the word ' grass 

weed' has to be used with ' cau tion ' since a weed  in one situation may 

not be a weed in another si tuF.J.tion . For example, G-rant and Rumball 

( 1 971 ) in their review of Ecological and C ontrol of barley grass have 

shown that b�rley grass is useful in some seasons of the year both here 

in New Zealand and l,ustral ia . Thus , the recommended word is ' volunteer 

l)lants' 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 l owered. Some may be 

unpalatable , thus l,owering 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 vari eties of grasses are always being tested for their productivity ,  

e . g .  Ruanui grass ,  Ariki , Prairie ,  etc . The new varieties may prove 

superi or to the old 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 in crease the 
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amount of dry matter (m' )  grovm and its utili zation by the animal s . 

For example grass grub in some parts of the country may be a problem 

and leave c ertain areas as bare ground . Control of such pests may 

increase pasture productivity. 

Filling up spaces by surfac e  reseeding, e . g . overdrilling ,  

direct drilling and oversowing , may prove us eful in increasing 

pasture production . This ensures that there i s  no bare ground without 

a plant ( Baker , 1 971 ) .  

Therefore management of pas tures  for higher productivi ty can 

b e  done provided environmental conditions are good . Thi s in turn vdll 

increase animal production since more animals can be carried per 

hectare basis and per hectare producti on increases . In the following 

section the methods of assessing feed on hand are reviewed .  Al so the 

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

I t  i s  importru1t to as sess pasture available on the farm so 

that the feed can be rationed to stock according to requi rements ,  

(Parker , 1 973) . In addition , if overall deficiencies on the amount 

available are recogni sed , 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 : 4-: 1  Methods o� -A������ng Feed Quantity 

There are currently three methods of assessing pasture cover 

on farms/research centres namely ( i) vi sual 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 

( 1 973 ) is difficult to do with a reasonable degree of accuracy 
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(Mini stry of Agri cul ture ;md Fisherie s ,  1 975). However , with properly 

train ed advi s ers , pasture a s s e s sment by eye can re sult in fairly 

accurate e s timat i on s  of pasture yield . Cross -check ing with cutting 

techn i que may b e nec e s s �  once monthly . 
(ii ) The cutting te chniqu e  involv e s  the cuttin g ,  washing , 

drying and weighing proc e s s e s . Thi s  is said to be a more accurate 

method if the cut ting is cons i s tent and is as close to ground l evel as 

pos sibl e ( !:.1\F , 1975; Parker , 1973) . Howev er , it i s  no t always 

po ssibl e  to be c onsi s tent in th e height of cutt ing and this leads t o  

variation in the amount o f  dry matter pre sent on the farm . Al s o , 

since qui te a few step s  are i nvolved in det ermining the amount of 

DU , thi s  may l ead to  errors of estimate s .  Thirdly , the method i s  

time c onsuming and n eeds drying fac.i l i  tie s , e .g .  an oven , thus making 

the meth od unacc eptabl e in farming s i tuat i on s  when used on its own . 

( iii ) Instruments like the capacitance probe , weighted disc 

and the grass mete r  to asses:J pasture dry matter yield have been used 

(Campbe ll et ,.,_1 , 1 96 2 ;  Pow �ll , 1 974 ; Bryant et al , 1971 ; John et  

al , 1965 ; Smith , 1 974 ; Holmes ,  1 974 and others ) . The use of the 

capac itance probe h<=_ s  given inconsistent results in the past , so that 

the use of the we ighte d  disc and the grass meter wil l  depend on the 

cons i st ency o·f' the results whi ch wil l  be obtained . However , the use 

of these in struments so far, have shown s ome vari ation in pas ture dry 

matter measurementa . F or example , �olmes (1 974) obtained a variation 

of about 224 kg DM/ha using the srass meter o ver 1 4  months on Dairy 

Unit No . 3 ,  N.assey University . Powell ob tained a variation of about 

434 kg mVha for winter irrigated pasture in using the we ighted disc . 
It seems therefore that the two instruments also give inc onsis tent 

results . None-the-les3 , Holmes (1 974) and Powell (1 974) concluded 

that the use of the two instruments in measuring the total dry matter 

in winter and early spring on dairy pasture s are reasonably accurate 

for the purposes for which they are intended . 

The grass meter and the weighted disc use the same pr:!.nciple ,  

and they are ca.l ibrA.ted against pasture dry matter by the cutting, 
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washing , drying and weighing te chni que . 

It is, however , to b e  note d that the weighted disc and the 

grass meter tec��iques of assessing pasture yield are dependent on the 

relat ionship between pasture heigh t ,  densi ty and dry matter yi e l d ,  

whic h  varies with t he season o f  t h e  year ( Powell , 1 974-) . For examp l e ,  

Parker ( 1973) noted that as sessment of pasture D!t i s  influenc ed b y  

height , density and sp ec i es composition in a sward , for example , 

legumes have a l ower DM perc entage than grasses. He also noted that 

DM changes wit h  the season be ing lowest in the sp ring and highest i n  

the summer . So , i n  effect ,  where pastures differ c onsiderably in 

spec ies composi t ion and density , separate c a librati ons may need to be 

taken, otherwise l arge errors may result when using the above 

instruments. 

The use of any of the above t echni ques to assess the pasture 

yield (n� )  during the winter or any other season of the year is 

important for feed budgeting . However , each one has its own l imitations 

as noted earl i er , and in all cases, the cut ting , washing , drying and 

weighing proc edure s are involve d at l east once in a while for 

the purpose of c�l ibration . 

2 : 4-: 2  Feed Budgetins 

Feed budgeting ��s been de rined as an estimat ion of feed on 

hand plus pasture :md crop growth put alongside an estimation of' e.nimal 

requi rements to s e e  how the two match o ver a period of time (MAF , 1975; 

Frengley, 1 973) . 

In New Zealand, the cri ti cal period of fe eding cattle i s  over 

the winter and early spring . In winter and early spring, the grass 

growth rates are l ow due t o  low temperatures and light e�ergy deficit ,  

therefore the grass supply i s  low . 

high as c ompared to pasture growth . 

important at this time of the year . 

The animal requirements are quite 

Thus budgeting the feeds becomes 
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The objective of feed budgeting is to make better u se of feeds 

without serious c onsequences on the animals hence future production . In 

order to achieve this objective , manipulation of feed demand and :feed 

supply is  esse�1tia.l . In doing this, it is suggested that farmers gain a 

better un:iersts.nciing of' '\Jli:::la.l requirements, better pastu re E,nd animal 

hu sbandr.y , and in addition asses sment of the feed supply and demand which 

give earlier warnings of surpluses or deficits ('.'!ebb , 1 975 ; Riddler et a.l, 

unpubl. ) . In many situations , o ptimum allocation of t he feed b etween 

pre- and post calving needs have to be established. 

2 : 4: 2 : 1  Method s of Feed Budgeting:  1!:AF ( 1 975 ) described t wo 

met1-:ods of' budeeting feeds, namely : ( i ) Feed requirements for vario us 

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 period ( short periods of' time for budgeting are 

invol ved here ) • 

(ii ) Feed requirements for one or two mobs of' stock are 

es timated for the whole period under consideration (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 no t so accurate but takes a shorter time to compute 

the necessary calculations . MAF ( 1 975 ) publication recommends the 

second method as the one often requ ired by the furmers. 

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

ments : The mr. of feed has been used as the basis for reconciling feed 

su pplies and stock requirements (Frengley , 1 973 ) . In budgeting feeds 

the same system may be �pplied, alt hough a system based on cow-grazing 

days has been used by farmers in t he past , and it is still in use in 

some areas o f  the country. 

Jagusch ( 1 973)  has worked out the requirements hence the feed 
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budget using metaboli zable energy (ME) system . T hi s  method may be 

more accurate as i t  tak e s  into account variati ons in feed quality 

(Frengley , 197 3) . However , in practice there are difficulties involved 

in obtaining pasture and animal data . Secondly farmers may not b e  s o  

keen t o  accept c omplicated systems . It is however noted that the ME 
system is suitable in research work hence i t s  adoption in research 

centre s .  

2 : 4: 2 : 3  Adjustment to F eed S unpl ie s :  For budgeting 

purp o s e s , fUture growth i s  predicted on the basis of previous data on 

pas ture growth rates . However , climatic differences between years may 

modify the trends in pas ture growth s o  that what has been e s timate·i may 

not be the same as the ac tual and t hus any budget needs c ontinual 

updating . 

G enerally farm ers have min imal con trol over the climatic 

factors that affect pas ture product i o n .  They can , however , contrcl 

o ther variables that c ontribute t o  the total feed supply to a certain 

extent by : 

( i ) Transferring fe eds . Surplus pasture in time s of pl enty c an  be 

c on serve d c onventi onally to overcome the defi cits or can be 

held � �  for short peri ods and u sed later , e . g .  Autumn 

Saved Pasture ( NZ ) . 

( ii ) Purchasing f e e ds . Feeds may be bou ght in , in form of hay , 

mangel s ,  c onc entrates and s ometime s s ilage . Buying of ::'eeJs 

i s  sometime s more exp ensive than using home grown feeds . 

(i i i ) Introducing grass spe cies with more vigorou s gro>�h and can 
persist for the vdnter s eason , e . g .  Prairie gras s . 

(iv ) Changing the r e sourc e s  that affect plant growth , for example 

fert ili z er app l i cation , irrigation where moi sture i s  limiting 

and where it i s  feasibl e ,  and drainage of water in wet soils 

(Frengley, 1973). 

(v ) Gra zing management. As noted earlier , this i s  an important 
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aspect in grassland productivity . Heavily grazed and trodden 
pasture may not recover �ast there�ore growth is  slow. In 
moderately grazed swards , the treading e��ect may not te so  

apparent ,  and this may ensure adequate feed supplies (F11rris 
& Brown , 1 970 ) . However ,  quick hard grazing with long 
spell ings as sugge sted by Parker and Willis ( 1 973) may be as 
good . In the �ollovdng section the wintering systems 
available (NZ ) are reviewed. 

2:5 The Wintering Systems 

Various systems o� wintering stock have been described in 
various books and journals . The systems range �ram zero grazing (grass 

cut and carted to animals which are house d  or held in a paddock) to more 

intensive systems of rotation . These wintering systems have dif?erent 
ef�ects on pasture species and hence on production per hectare (JCirton , 

1 967; McKenzie , 1 961 ) .  

It was noted earlier that the aim o� any wintering system is  

to  avoid as  much a.s possible wastage o�  feed through treading and 

fouling. To achieve this , the feed has to be rationed to stock 
acc ording to their restricted requirements (Ylallace , 1 958 ; Hutton , 
1 962 ) .  Wallace ( 1 958 ) noted that cows are capable o� eating large 
quanti ties o� pe.sture (Autumn Saved Pasture ASP) in a very short time . 
This ' brings ' up the possibil ity of minimi zing the time spent on an 
area (break ) so as to reduce treading and fouling ef�ects . In such a 
system cows can be h eld 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 graz ing (Vfueeler,  
1 960, 1 962 ;  Smetham, 1 973) . From the two methods o� grazing various 

systems of wintering have been established here in New Zealand. These 
systems are reviewed. 
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2 : 5 : 1  Bl ock or Strip/Break Grazing or Paddock Wintering Syst ems 

These are intensive rotati onal systems in which electric fences 

are used to rat i on the feed t o  stock acc ording to the re s tricted re quire

ment s . They are aimed at minimi zing treading damage and on the ot her 

hand increasing the amount of feed grown (Sme tham , 1 973 ). On some 

occasions one paddock has to be ' sacrificed ' for holding the stock during 

the wet con di tions and when the soil is at or above fi eld capac ity 

(M atthew ,  1 971 ; Smetham , 1 973 ) . The sacrificed paddo ck or break has to 

be pl oughed and re seeded during the spring , or s ome o ther suitable time . 

The pugged paddo ck is alternatively used for cropping (M cKenzie , 1 961 ) .  

'rhe advantages and di sadvantages of hard gra zing with long 

spelling have already been c overed earlier in thi s chapter . It i e  

however t o  be no ted that the ' bl ock ' , strip o r  paddock gra z ing sys tems 

may b e  good system s where the soils drain freely with a go o d  mixture of 

pastures ( Parker & Wil l i s ,  1 973) ; for example in Taranaki ,  Parker and 

Will i s  ( 1 973 ) noted that pugging ( or poaching ) as def ined by breaking off 

of soil surface through treadin g ,  occurs to only a limited extent and only 

where high stocking rates are as sociated with heavy rainfall . The two 

workers argue that treading effe cts of about 350 to 500 cows per h ectare 

per day in normal weather conditions appear to be beneficial . S evere 

poaching necess itating oversowing is est imated to occur on the average 

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

The system s usually include the u s e  of variable quanti t3. e s  of 

autumn grown pasture whi ch is saved for use during the wint er . �1is i s  

th en rationed to cows along wi th hay o r  silage when re quired (N.cKen zie , 

1 961 ) .  If the climate is favourable for pa sture growth , some of the 

saved pasture will deteri orate in quality, that is overmature and partly 

rotten and in effect the clovers would be shaded making th e  sward of' p oor 

quality (Kirton , 1 96 7 ) . 

2 :  5 :  2 On/ off' system 

The on/off system with a platform or sawdus t ,  c oncret e ,  
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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 al s o  in wet weather . Button (1 971 ) po inted out 

that the on/off grazing system is  unavo idable in wet weather, and thi s i s  

true if th e  life of pastures i s  to be spared . Wallace ( 1 958 ) stated that 

the on/off system has the advantage that overgrazing and excessive 

trampling are avoided . Al so the level of feeding can be controlled and 

the pasture is left with reasonable cover after grazing so that the 

subse quent rate of recovery is rapid .  

The on/off system has been compared wi th  other systems of 

grazing on productivity of animal s .  McQueen ( 1 970 ) however , suggests 

that the use of platforms or yards i s  not only to gain substantia� 

productivity from covrs , but al so 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 wint er his cows from 1 972 to date , and he fj�ds 

it quite convincing since he has increased his feed supplies (no oore 

heavy pugging) and also his production has gone up from 30 , 000 lb -

42 , 000 lb BF ( 1 3 , 640 - 1 9 , 091 kg BF ) . He i s  also carrying more stock 

than in 1 972 (Heddley Dunn 1 976 , N . Z . Dairy Exporter , Uarch , pg 1 5 ) . 

Thus , the use of on/off systems during the wet weather 

conditions may bring a ' near enough ' balance b etween the soil-plant

animal eco-system . As Brougham ( 1 970b ) concluded ,  there i s  a need to 

put emphasis on ecol ogical studies where the whol e rather than part of 

the complex ( soil-plant-animal complex) is studied. There i s  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 an�or 

buildings , and often the loss/transfer of fertility (faeces �d urine ) 

from the gras s  eco-system . 
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This i s  another system whi ch is appropri ate at moderate 

stocking rat e s  or 107/ st ockine l1':ltes . Pastures which are ade quat e ly 

st ocked and are not too wet as to das-n age the pasture can be kept 

short and l ea£y and there wil l be l ittl e was tage of fe ed . However , if 
the climate bec om es unfavourable for pasture growth , the feed 

available may not b e  enough to meet c ow requirements . On the other 

hand, when th e climat e is ' ve�y gool'  for pasture growth the feed 

produc ed may be higher th m cow re .1u irements and thi s may m ean wastage 

of fe ed or ::J.t least a deteri oration in quality . This method may give 

a variati on in the leve l s  of feeding in that cows get more feed t o  

start with and get l e s s  "t. S  time progre sses . I n  practice the 

pr op ort ion of the farm used for the system can be varied t o  overcome 

the problems raised (McK.enzie , 1 961 ) • 

In gen erg,l , any system of wintering used in any l ocal ity 

will be ac ceptable d ep ending on the c on di ti ons of the area its elf' , 

provided that the system does not affect the fu ture production of' feeds 

and pr oduct i on of the animals being wint ere d .  The fol l owing chapter 

is a description of' a trial carri ed out at Ma s sey University No . 3 

Dairy Unit of c omp:-J.ring t\vo ;·.rinte ring systems of managing dry da:Lry 

c ows . The ob j e ctives in mind were to ensure that cows calve in 

satisfactor�y condition , and that e nough feed is avai lable in early 

lactation to meet animal re quirements .  
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The trial took place in the winter of 1 975 on the No . 3 Dairy 

Unit - Massey University.  The area of the whole farm was 1 05 acres 

(42 .5  ha) , and 64 acre s  (25 .9  ha) were util ized for the trial . 

The total number of stock on the farm at the end of May was 

1 55 :  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 wi th  alluvial 

soil profile showing 6 11 - 8" ( 1 5 . 24 - 30 . 32 cm) dark bro wnish grey 

heavy silt on a mott led clay loam (Matthew , 1 971 ; Edmond , 1 965 ) .  In 

the last few years , the soils have been drained intensively with tile 

and mole drains (Holme s and Wheeler , 1 975) . 

The pasture was essential ly a mixed sward of ryegrass cLnd 

white clover . The individual species may be described as Uanawa , 

Cocksfoot,  Ariki , Prairie , Ruanui and white clover (Wilson , Pers .. 

Comm . ) .  

3: 2 Experimental Procedures 

The aim of th e experiment was to compare two winter grazing 

management systems . The broad objective of the study was to develop 

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 systems 

were : grass growth rates and recovery,  pasture damage by pugging , the 

amount of grass consumed , live weight changes ,  milk pro�uction for the 

first three months of lactation and the average cover on the farm. 
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3 : 2 : 1  The Trial 

Eighty-fcur cows , that is 68 mature cows and 1 6  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 .1 6  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 1 2 .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 ) . 

Fannlet A (Treatment A) was the lax-grazing management 

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

Each tre�tment had equal numbers of stock (42 cows ) ,  and therefore the 

two treatments had the same stocking rate . In order to avoid confusion 

the group of aniru;;.ls in Treatment A were called the on/off group , and 

those in Treatm ent B were called the on group . Thus : 

Treatment A (on/off group) 

No . of Stock : 42 cows 
35 mature 
7 heifers 

Total area : 1 2 .  95 ha 
( 32 acre s )  

Stocking rate: 3 . 25 cows/ha 
( 1  . 31 3  cows/acre )  

No . of paddocks : 17 of varying 
si zes 

Treatment B (on group) 

No . of Stock : 42 c ows 
33 mature 
9 heifers 

Total area:  1 2 . 95 ha 
( 32 acre s )  

Stocking rate : 3 . 25 cows/ha 
(1 . 31 3  cows/acre ) 

No . of paddocks :  17 of varying 
sizes 

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 c ows to 
satisfy the ir dry matter intake from grass was allocated daily to this 
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group at 9 .00 a . m .  The t ime all owed to graze the b re ak wa s between 

� - � hours and the animal s were then removed to the hard area �or 

the remainder o� the day . Hay wa s �ed to the group on the hard a rea . 

The period o� gra z in g  wa s chosen so that a ' suitab le '  stubb l e  

( c over ) was le�t o n  paddo cks a�ter gra z ing . T h e  aim was t o  l eave 900 -

1 000 kg DM/ha a s  post graz ing stubbl e .  

Treatment B (on or hard gra z ing) : The animal s in this group 

remained on pasture at all tim e s . An area o� pasture was al l o cated to 

the gr oup at 9 .00 a . m .  �nd the group remained on the ' b reak ' until 

9 .00 a . m .  the n ext day . Hay was �ed on the b reaks when the animals 

were grazing the new ares. all ocate d .  

For thi s tre atment t h e  aim wa s to l eave 400 - 500 kg DM/ha 

as p o s t  gra zing stubbl e  (Plat e I - On-group on a break or pastu re ) . 

3 : 2 : 2 Start of the Trial .-., ____ . - . · - - -- -- - - --

Be�ore the s tart o� th e trial the average co ver on each of 

tJ- a �armlets wa s �t s sess ed by eye and grass meter . The grass meter was 

cal ibrat ed 'lgains t past1.1re dry matter determined by cutting a few days 

prior t o  the start or t he experimen t . Fi�teen readings were taken from 

each padd.ock using the grass me ter and then averaged t o  give the amount 

of DM in the paddock . The av erage dry m atter for 1 7  paddocks gaye the 
average co ver on eacr1 f 'trmlat . A. �ee d  budget was the n prepared t'or 

each �armlet ( see .ll.ppendix I I )  using gras s  growth rat e s  �r am previous years 

( 1 971 -74 , Holme s and Wheeler , 1 975 ) and cow re quirements data (Davey ' s 

1 974 Handout) . 

'r he trial was � tarte d s. t the end o� April and �ini shed in 
mid-July 1 975 . The trial was disc ontinued b ecau s e  a numb er o� c ows 

had calved and it was bac oming diffi cul t to manage d if'�er ent mobs 

( groups ) on the �arm . So it was decided t hat all the dry cows be put 

together and the lactating one s put together too . H owever , the gr owth 

rat e s  of' grass were c ontinued to b e  measured until the m iddle o f  

August . 
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3 : 2 :3 Measurements 

The m8asure�ents taken during the trial peri od were : 

( a )  EstinCJ.tion of dry :natter in each paddock before gra zing anrl cover 

on each farm let . 'rhis wa s  ne c e ssary s o  that the gra s s  could b e  

rati oned t o  stock ,  and t o  know the ' po s ition' of feeds on the two 

farmlets . 

(b )  Estimation of dry matter consumed by the cows in each paddock . 

( c )  L ive weight Cll 't."lge s of cows . 

(d) G-rass growth rate s , 
( e )  Milk producti on recorde1 '.l.f'ter calving • 

...,3_:_2_: .... 3_:_1 __ -:_�s_tir�at��n of Dry Matter in each paddock or � 

hectare "!?.�!�� .-=9.:C:l:��� : The three meth ols reviewed already were used . 
However ,  the main one s v1ere the cutting method and the grass meter for 

the as sessment of gra .'i 3  c over on each of the paddocks . 

( a )  The Cutti�g_Techn�q�� : About fifteen samples from a paddock to be 
gra zed were cut . The grass w::1s cut to ground l evel within rectangular 

frame s of 60 . 96 cm x 30 .4.8 cm ( 2 '  x 1 ' ) placed randomly within the 
paddocks to be gr� zed ( see Plate II ) .  The cut sampl es were washed to 

remove s oi l ,  and dried separately for 24 hours in trays in an oven at a 
temperature of abo·.1 t 85°C+ . The s ampl es were checke d th e next day and 

when they were thoroughly dry , ·.veighe d  to e stimate the amo unt of DM in 

the p addock or per hect:..:.re .  

The residuc...l DM (DM left CJ.fter gra zing) was al so e stitlated 

using the s2.rne technique except that instead of using 60 . 96 cm ::c 

30 .48 cm rectru1gular frames ,  60 . 96 cm x 60 . 96 cm ( 2 '  x 2 ' ) rectangular 
frame s were use d .  A port�bl e she aring machine with a hand pie c e  was 

us ed to cut the gr�ss for both the ungrazed and grazed paddocks , and the 
grass was col lected �nd put into plastic bags (Plates III and IV) . 

(b) The Vi�":!�l--��ql!nique : Before th e cutting t echnique was carried 

on , the DM on each paddock was e .::rtimated by eye first . It was not the 

main method of DM estimation . 

(c )  Use of' �he _�����;r .r��� }1��� : Prior to i ts use to e stimate the DM 

in each paddock or each farml e t ,  it wa� neces sary to calibrate it as 

described by Dr Holme s i .n Dairy Farming Annual 1 974. 



37 . 

The calibration of tha gras s  m eter was done monthly . The 

grass s�nples were cut from various paddocks (long, short and medium) 

at random , so that various readings were obtained which corresponded 

to variou s  dry matter figure s .  About 20 - 30 samples were taken from 

whole farm for calibrati on work . After cutting , each sample was 

washed, dried and weighed sep 3.rately . The m eter reading correspo:nding 

to each dried grass sample was plotted on a graph . Linear regression 

analyses were initially carried out to obtain the relati onship between 

linea as described by Snedecor and Cochran ( 1 973, pg 1 35 ) .  

After cal ibrating the m eter , fifteen meter readings were 

taken from each paddock by simply placing the meter on grass gently 

and the plate rises a.nd the re3.ding taken on the rod scale . Plates V 

and VI show the grass meter and its use re spectively . The mean 

reading or 1 5  samples from each paddock was worked out and this mean 

was read off against the calibrati on curve , thus giving an estimate 

of DM present on the paddock . 

3: 2 : 3 : 2  Estimation of Gra s s  consumed in each Paddock : The 
-- - - - - - ·· - . .  " . . ... .. ..  · - -- - - - - -- -- - - - - .... · --- - -

dry matter consumed in each :paddock was estimated as follows : The 

paddock to be grazed was cut before the animal s  were allowed in to 

estimate the amount of DM available .  After grazing, th e clipping 

operation was repeated to estimate the re sidual m� . The differer..ce 

between the two (DM before graz ing and after grazing) gave the amount 

of DM eaten by the cows . This amount of DM in each paddock and in each 

farml et divided by the number of days which the dry mat ter lastec, gave 

the amount consume�cow/day . 

It was not easy to estimate the e..mount of dry matter l eft in 
a paddock , particularly with the on-group . A paddock may have 1 0  

' breaks ' and since cows have to stay in a break for 24 hours , the grass 

may be ' overeaten' and trodden so that there was no gras� that coul d 

easily b e  clipped . The conditions became worse when it w as we t ,  which 

led to heavy pugging (Plates VII and VIII) . 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 �arml et B .  

There was n o  problem i n  cutting the gra zed b reak s o� th e on/of� 

grou p ,  becaus e  mo s t  of the pad docks had 3 - 5 breaks and these were 

clipp ed every se c ond or third day when th e cows left the last bre ak for 

a fresh one in another paddock . For the on -group , three breaks were 

sampled every thi rd a�y th e cows were moved to a new b reak .  For 

example , if a paddock had nine b reaks , i t  took three days to sam9le .  

About three cl ippi ngs were taken from each break . The average dry 

weights o� the samples Ylas worked out and multiplie d by a factor of 

26.833 to give kg DM/ha left on e. paddock . 

For the ungrazed p ::1dd.o cks o. �ac tor of 53.67 was used to give 

kg DM/ha . 

3 : 2 : 3 : 3 _. _!:ive _\'ieigh t. Measurem ent : Two days p rior to the 

s tart of the experiment , the cows were weighed twice to ob tain an 

average l ive weight o� each cow in each group . After the commenc ement of 

the experiment , the co·.·;s were weighed every week on Wednesday starting at 

8.30 a . m .  

The weighing was done f or each c ow in each group before a new 

break o� �eed vm n allocated to the group . The weight s were recorded from 

each cow and averaged to ob tain the mean l ive we ight of each group for 

each week . 

Average l ive weights of both mature cows and hei�ers were also 

rec orded �or compari sons as to whether the c ows were gai ning more than 

the hei�ers . 

2: 2 : 3: 4 Estimation of Pas ture Growth Rate and Pasture Damage 

by Pugging: 

(a ) Growth Rates : The growth rat es were es timated as f ollows : A 

paddock was cut after being gra z ed to e stimate residual dry �atter . 

After approximately 21 days , the grass was cut again (15 samples from 

each paddo ok ) to e stimate the amount of dry matter grown wi thin that 

specified peri od . The differ enc e between the two (the · grown DM and the 
left DM ) gave the amount grow.n . This amount grown divided by the number 
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of days it took the gras s  to grow , gave the rate of growth of pasture 

per d.a.y ( 1-::g W./ha/day ) .  

( b )  Pastur�.-��age �;y. P��: Thi s  wa s ass essed by eye and some 

snap s were taken of the areas wh ich were heavily trodden and pugged . 

Plat e s  VI1I and IX show thi s effect of puggin g .  The areas pugged were 

rec orded . 

3: 2 : 4  Stati�t ical Analysi s 

There was no particular st �ti stical de sign foll owed ir. thi s 

trial . However , statistic �l anal ys e s  we re carri ed o ut where th�y were 

applicable . For examp l e ,  ,malyses o.f' l inear regression as de scribed 

by Snedecor and C ochran ( 1 973 )  pg 1 35 ,  the t-test in comparing the 

growth rates bet'1ve en the two sys tems and also bet.veen the techn i que s 

of cuttine and vi sual asse s nm�nt or pasture DM . O ther s imp le 

statistical cmc:--:.lys e s , e . g .  s tandard error of' the mean , were alsc 

carried . 



Pl ate T G ra s s  rat i on i n g  to on - g roup us in g 

m ovab I e el ec t r i c  fen c es ( may 1975 ) 

Plate If: Cutt in g a paddoc k  to g rou nd level 

before g raz i n g ( on /off grou p J u n e  75 ) 
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Pl ate ll[: C l i pp i n g a g razed p a d d o ck to g rou n d  

l ev e r  ( on - g ro u p )  

P l ate N: Putt in g t h e  cl i pp e d  g rass 1n p l ast ic bags . 
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P l at e  'S£: T h e gras s- m et e r  o n  c on c rete f loor 

Plate .szi: M easu r in g  g rass cover usi n g  g ra ss-m eter 



A 
P l at e  w_: pa d do c k  24 

A ·. T his brea k was 
g r azed w h e n  wet . 

D i ffic u l t to cut  t h e  grass 

w h e n  overeaten & trodden . 

B Th i s  break was 

g raz e d  w h en not 

wet . Th e g rass is 

com ing u p  fast . 
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Plate m: paddoc k 24 . Heav i ly pug g ed b reak-

1 day g raz i n g  a n d  heavy rai n s  at ni g ht .  
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RESULTS OF THE EXPERDffiNT 

4: 1  The Grass B�dgets 

Grass budg�ts were dram1 up for each farmlet prior to the 

commenceillent of the experiment in order to formulate feeding plru1s and 

to provide an expected werage ' grass cover curve ' to act as a gu.ide 

for possible changes in management during the course of the expe�iment . 

For the sake of budget , i t  was assumed that the averaga 

cover on both f,'J.l"'mlets as at 30 .4.  75 was 1 1 20 kg DM/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 c�ve 

from mid-July omr•_rds . The details  of the assumptions made as to the 

likely grass  grovrth rat e s ,  the requirements of the animals ,  together 

with the methods of calculation used are given in Appendix II . The 

average ' �rass cover'  on each of the farmlets with and without the 

addition of hay 3.re given in Figure 4.I . 
On the b�sis of the budgets it was decided initially that a 

greater quantity of supplementary hay should be fed to the on-gr·oup 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/of'f group ( see Table 

9a and b )  than was anticipated in the budget .  

4: 2 Calibration _2f��� 

The meter was calibrated on the following occasions : 23rd 
of April, 1 6th o:" May, 1 4th of June and 5th of July, 1 975 . In the case 

of the July calibratio11 , separate relationships were obtained for the 
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two farmlets . The relationship between Dlf. obtained by cutting and 
meter readings is shown graphi cally in Figure 4 .II .  The data for 
April and May , and the d�ta for July O�of'f an d On respectively , were 

combined for convenience of' drawing the curves .  Linear regressions 

·11ere obtained for each month and these are given in Table 4.1 • 

Table 4 . 1  - .�near Regr�ssion Esuations obtained for each montl1 

during }he trial perio� 

Month Estimated Re5ressions 

April 
,.. 9531 . 1  - 1 02 .  3x ) y = 

Combined 

May A 9023 . 2  - 94. 5x � J\ 9946 - 1 06 .)6x y = y = 

June " 991 1 - 1 08 .4x y = 

July 
O�off " 1 1 849 . 8 - 1 33 .45x group y = 

On group 
" 1 1 747 .6 - 1 32x y = 

y = Pasture Dry Matter 

X = Meter reading 

C l ose examinati on 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 

:fi tting 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 . 
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Figure 4. II :  Calibration curve s of grass meter readings and 
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Table 4.2  Compari�ol!.-�f-���s-�overs on the f'armlets in June 

determined .�?il}$ �'�i ther the linear regression o,r 

curvilinear cali�ration curve ( extracted from Appendix 

III ) .  

On/off' System 

Mean Cal 
Meter 

Readings 
for some Lin 
examples (L 
of' indi- Regres 
vidual 

paddocks 
( 1 5 

samples)  

culated Yield 
(kg DM/ha) 

ear Curvi-
) Linear 
si on Graph 

( C )  

-----t- � � -·--- - - --· · - __ __ .. � .. .. ... . ---
Short 
paddocks 

Long 
paddocks 

Mean for 
f'armlet 

81 . o  
78 . 5  

75 . 7  
73 . 2  

31 1 1  
1 40 6 

1 7  
1 9  

09 
76 

1 6  08 

1 200 
1 490 

1 775 
1 925 

1 660 
... . -- � - -

Mean 
Meter 

Reo.dings 
for some 
examples 
of' indi-
vidual 

paddocks 
( 1 5 

samples ) 
·-- · . .. . .  

85 . 3  
82 . 9  

75 . 5  
64.0 

74. 0  

Difference between calibrations within 
f'armlets (C - L )  = +52 kg/ha 

Difference between f'armlets 
using ( i )  Linear 284 kg/ha 

( ii ) Curvilinear 1 60 kg/ha 

Qn System 

Calculated Yield (kg DM/ha) 

Linear Curvi-
(L )  Linear 

Regression G:ra)h 

. . 
664 
925 

1 727 
2973 

1 892 

( C  

,_.... _ _... _ ... -

650 
975 

1 775 
2800 
-

1 820 

(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 

f'armlets . 

4 :3 Pasture Grov�h Rates 

4 :3: 1  Regro\�h Following Grazing 

Rates of' growth were calculated from the cutting data which 

were obtained at three weekly intervals following grazing. The data for 

individual paddocks are given in Appendix IV and illustrated graphically 

in Figure 4.III .  
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The mean growth rates for the paddocks actually grazed 

on each of tile f2.rmlets d.uring the four months of the experiment are 

given in Table 4. 3 .  

Table 4. 3 - Growth_ .r:B:t.e.ll of Grazed Pastures 

Month No . of 
Padd-
ocks 

May 9 

June 1 7  

July 1 5  

August 6 

on/off System 

Average Range 
Growth 

rate kg 
DM/ha/day 

f.-----· •4�·· 
1 5 .49 

1 5 . 65 

1 8 .4 

28 .9 

. ..... - .. . .  

1 2 . 3-
1 9 . 6  

9 . 3-
21 . 3  

1 2 . 0-
23 . 9  

23 .9-
36 . 3  

andard St 
Er 
th 

ror of 
e Mean 

� - SE1vl 
. 

0 .73 

0 .84 

1 .01 

1 . 76 

No . of 
Padcl-
ocks 

3 

7 

1 0  

3 

On S;zstem 

Average Range Standard 
Growth Error of 

Irate kg the Mean 
DM/ha/d.ay :; SElf 

- �- -

1 0 .43 4.1 - 3 . 33 
1 6 . 3  

1 3 . 2  4.8- 2 . 1 7  
21 .4 

1 4. 35 6 .4- 1 . 38 
1 9 . 5  

24.55 1 8 .4- 4. 37 
33 . 0  

The differences in growth rates between the two systerr·s were 

significant at 5� level for the months of May and July , being higher 

for the on/off . The growth rates for the months of June and Aue,ust in 

the two systems were not significantly different at 5% level . Because 

the treatment differences for June to August in Table 4.3 were confounded 

by the fact that many of the On/off pastures were grazed twice t  the data 

were eXi:l.rl.I:L-wd in :nore detail . The grov;th rates of individual paddocks 

for th e  ' on treatment ' and the mean growth rates of c onsecutive groups 

of three ' on/off paddocks' ( in both cases providing approximately ten 

days grazing) were plotted agninst time in Figures 4.IVa and IVb .  Figure 

4 .  IV a gives the growth rates during the first 21 days f'ollowing grazing , 

and Figure4.IVb the growth rat e s between day 21 and 42 following grazing. 

It is clear from Figure IVa that the growth rates were generally higher 

for the laxly grazed pastures . The average growth rates were 1 5 .9  and 

1 1 .6 kg DM/ha/day respectively for the O�off and On treatments . 

- -1 
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Rates of regrov�h between days 21 - 42 (Figure 4.IVb )  were 

not consistently different between treatments , but it i s  clear that the 

l owe st growth rates occurred during late June or early July when the 
I 

soil temperature s ,  which are i llustrated in Figure 4 . IVc , were at their 

lowest . 

4: 3: 2 Pasture Growth Rates in relation to DM rem.ain:h!!�foll ow:i.I_!� 
grazins 

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 . The mean growth rates and the range 

between paldocks within each m ean are given in Table 4.4 extrac ted from 
Appendix IV .  

Table 4.4 - �asture growth rates following grazing c lassified a c cording 

to pasture DM oresent at the beginning of_ four peri ods of 

thre e weeks 

DM 
Classifi
cati on 
kg DM/ha 

400 - 800 

800 - 1 000 

1 CXX) - 1 200 

1 200 - 1 400 

1 400 - 1 600 

1 600 - 21 00 

21 00 - 2600 

2600 

5/5 - 26/5 

1 2 . 1  ( 4-1 6 )  

1 5 . 1  ( 1 1 -1 8 ) 

1 6 .6 (1 1 -24) 

1 7 .6  ( 1 1 -24) 

£24.7 

Date s  

27/5 - 1 7/6 1 8/6 - 9/7 

9 .6 ( 4-1 2 ) 

1 6 . 7 ( 1 5-21 ) 

1 6 . 1 ( 1 2-21 ) 

1 6 .5  ( 1 1 -21 ) 

1 8 .9  (1 2-24) 

{"24_7 

1 0 .7  ( 4-1 5 )  

1 5 .8  ( 1 2 .  2 1  ) 

1 5 . 7  ( 9-23)  

1 4.0  ( 9-21 ) 

1 5- .6  (1 0-21 ) 

[_fs.jJ* 

1 0/7 - 31/7 

1 7 . 2  ( 6-24) 

1 8 . 7 ( 8-24) 

1 8. 6  ( 1 2-24) 

1 7 . 2  ( 9-26 ) 

1 9 .8 ( 1 2-27) 

26 • 3 ( 1 5-36 )  

----� .. · - --------+------------------"-------

*[" J means for two individual paddocks which were ' long' 
at the commencement of the experiment . 

Within each period ,  growth rates appeared to reach a value 

close to their maximum rate by the time the pastures reach 800 �· 1 000 
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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 1 8/6 - 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 Lin bracketi? and thi s  illustrates the high initial growth �ates 

and the reduction in growth rate that occurs when pastures come near to 

their ceiling yields ( see als o  Figure l.� . IVd) . 

4- : 3 : 3  _ Past'E:�.-gz:owth ra!�� .a_!!�-E�£<2Y��-in trodden and heavily 

puggeci���<l£�� 

Plates VIII ( see page 4-3 ) and IX illustrate the effects of hard 

grazing,  particularly when conditions were v1et and cows have to stay for 

24- hours in a ' break' . 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 2.nd. fouling effects were obvious and the grass to 

be harvested by com3 was affected ( see Plate XI for the on-group and XII 

for the On/off group for comparison) .  

After sometime ( 1 2 days + ) observations were made to the 

portions which were heavily and moderately trodden as to whether the 

paatures 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 affected 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..;.: ..:.4-_....;In=..1:...·��c:r_:9; .• Production 

4:4-: 1 The amount of feed consumed ----�--�--��-

Table 4-.5a gives a summary of results of the amount of feed 

consumed per cow per day in each paddock for each group . 



Plate OC Two days after h e avy pu g g i ng 

( port i o n  of a brea k :  pad d ock 34 ) 
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Pl ate X :  On - treat m ent : 1 2  d ays after h eavy pu g g i n g  

( port i o n  of a bre a k  ; paddock 32 ) 
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Plate .xi :  O n -treat m en t  : w h en wet an d g rass tal l  

tra m p l in g an d fo u l in g  e ffec ts are obv i o u s 

P lat e  :xn: O n  / of f  treat m e nt , cows in pad doc k 2 3  
for th e l a st d ay a n d  th ey are 1n a 

sat is fac t o r y  c on d i t i o n . 
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Plate Zllf : O n - t reat m e nt - G r ass recovery 15  days 

after g raz i n g  in m i d  July .  
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Table 4. Cia 

Paddock No. 

21 

31 

40 

33 

42 
23 

26 a & b 

30 

22 

1 

5 

9 

1 2  

1 5 

1 6  

38 

21 

31 

4D 
33 

42 
23 

26a 

60 . 

- The amount of feed eaten b� cows as grass �d ha� Eer 

paddock ( kg DW/cow/day) 

On/ off Grou.E 

Date of Graz ing 

�-- · . . ... .  

30/4 -

3/5 -

6/5 -

2/5 

5/5 

8/5 

9/5 - 1 1/5 

1 2/5 - 1 4/5 

1 5/5 - 1 7/5 

1 8/5 - 21/5 

22/5 - 26/5 

27/5 - 30/5 

31 /5 - 1 /6 

2/6 - same 

3/6 - 7/6 

8/6 - 1 1/6 

1 2/6 - 1 5/6 

1 6/6 - 1 9/6 

20/6 - 21/6 

22/6 - 24/6 

25/6 - 28/6 

29/6 - 1/7 

2/7 - 5/7 

6/7 - 8/7 

9/7 - 1 3/7 

1 4/7 - 1 5/7 

Grass/ cow per 
day 

kg DM 
3 .435 

1 .63  

3 . 28 

3 .26 

3 .8 

2 .6 

3. 1 3  

3 . 34 

3 .82 

3 .01 

5 . 09 

3 . 56 

4 .069 

4.068 

4.073 

4.1 9 

4. 87 

4. 61 

1 .85 

3 . 52 

3 . 7  

4. 8  

6 . 79 

Weighted mean intake of grass 3.7 kg w 

Hay/cow p-er 
day 

kg m 

1 .08 

1 . 62 

1 . 62 

1 .08 

1 . 62  

2 . 1 6 

2 . 27 

2 .1 6  

2 . 7  

2 . 1 6 

2. 1 6  

2 . 1 6 

2 . 1 6 

2 . 1 6  

2 .1 6 

2 . 1 6 

2 . 1 6  

2 . 97 

3 . 78 

3 . 78 

3 . 97 

3 . 78 

3 . 34 



Table 4 .5� - continued 

On Group 

Paddock No . 

- - - - -

49a 

39 

32 

41 

34 
24 

8 

27 a & b 
28 a & b 

Date of Grazing 

............... � . . . ..  

YJ/4 - 1 0/5 
1 0/5 - 1 9/5 

1 9/5 - 29/5 

29/5 - 5/6 
5/6 - 1 2/6 

1 2/6 - 1 9/6 
1 9/6 - 27/6 

27/6 - 6/7 
6/7 - 1 4/7 

Grass/cow per 
day 

kg Ill'i 
. �---·-� 

2 . 02 

2 . 34 
2.425 

2 .44 

3 . 37 

4.61 

5 . 1 5  

4.49 
6 .46 

Weighted mean intake of grass 3 .8  kg IU 

61 • 

Hay/cow per 
day 

4 . 32 

3 .84 

3 . 242 

3 .24 

3 . 24 

2 . 70 

1 .62 

1 . 62 
1 .1 9 

It is seen from Table 4. 5a that the on/off group started 
wi th a high intake of grass with less hay, but as time progres sed 
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 b ecause �c tual grass cover on the farmlet fell 
below target .  

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

with, but as the f'eriod 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 l� .5b . 
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Table 4-.5b Total hay cons��ed o n  each farmlet (treatment) 

On/off system _Csroup) On-System (QTOUJ2� 
Total hay 34-3 Total hay 4DO 
Bales/ha 26 . 5  Bales/ha 30., 88 

Bales/cow 8 . 2  Bales/cow 9 .• 52 
The on �group consumed more hay ( 57 bal es ) for the whol8 

period. 

4 : 4-: 2 Rela.tion between the r.�easured daily j.ntakes and live 

weight changes 

( 31 ) 

Table 4.6a gives the re sults of live weight changes obtained 

for each group ( treatrnel !t ) and for mature cows and heifers. These 

average data were plot ted on eraphs as shown in Figures 4-.V and VI .  

The estimr�.te 1 rlaily average intakes of cows were worke·i 

out from Appendix V and these ::.re IJre sented in Table 4-. 6a as well . 

The d�ily average intake s 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 t he on -group respecti vely. 
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Figure 4 . VI : }.� ean live weight changes of mature cows and heifers 

( ' new ' , ' old' and ' all ' heifers ) 
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Table 4.6a -

Time Measured 
in average 

weeks intakes 
(kg DM/ 
cow/day 
as grass 

65 . 

Live weight changes and measured daily intakes or c ows + 

Og/orr �roup On group 
Weekly Average Live Measured '.'/eekly Average Live 

weight (kg) average we ight (kg) 

Mature Heifers ''/h 1 intakes Mature Heifers Whole l
gro

o
u

ep ( l<..g DM/ cows cow/day cows Group 

::.s grass 

-----+--------+-------�- -----�-----+- ---� 
0 

0 - 1 

2 

rl 

3 

4 

5 
r;;j 
s:: 6 

fll ·rl � 7 8 l { 8 O rl  N ttl 
0 9 

g � 1 0  :;J JJ  

3 .61 2 

4 . 39 

4 .49 

4 . 95 

5 .4  

6 .097 

5 . 57 

5 . 97 

5 . 76 

6 .047 

362 . 1  338 

344. 3  31 8 

336 . 2  31 0 . 3 

354.8 31 9 . 2  

362 . 3 1 3 32 . 7 

364 . 7  1 323 . 3  

372 .9  f 329 . 9  

371 . 5  t 328 . 9  

368 . .  ; T 328 . 6  

41)0 . 9 f 34-7 . 3 

353 .4  

337 .5  

329 .5  

337 . 2  

346 .2 

355 . 5  

36 3 .l� 
362 . 2  

359 .8 

388 .8 

5 .04 

5. 76 

4 .89 

4 .  70 

4. 71 

5 . 6l� 

6 . 5  

6 . 3 

5 . 7  

6 .6 
-----�--- - - - · · · · - -----�--------�------�-----

366 

332 . 9  

367 . 8  

368 .4  

371 .8  

373 .0 

376 .9  

374. 9 

373 . 2  

397 .4 

301 . 5  

236 . 2  

301 . o  
.301 . 5  

1 333 .4 

t 328 . 3  

1 332 . 70 

t 327.9  

T 334.6 

t353 . 3  

353 . 9  

323 .9 

357 . 2 

357 . 3  

365 .4 

365 .4 

369 .5 

366 . 8  

366 .8  

389 .8 

* The weighing v-tas not done due to strong winds (lead to innacuracy in 

the scal e ) . 

t 7 heifers in the on/ off group and 3 in the on-group were replf1Ced by 

' newly' bought ones . 

Hay was assumed to have 7Cf/u grass equivalence .  



. 
\..0 
\..0 

4o' 
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Figure 4 .  VII I :  Relationship b etween ·wer2.ge l iv e  \'/eight ch-:wge and estimat e d  average 
daily intake s for the on group 
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Tab le 4.6b - \'!e ekly average live weight change s of ' old' and ' n�!!z ' 

bought he ifers 

Time in 
we eks 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

On/off Group 

Average live 
weight of (_2J 
two ' old ' 

heifers 

Average l ive 
weight of (J) 

s even ' new ' 
heifers 

- - - · · ··· - - . ---+----
309 . 1  

293.4 

293 . 3 

293 . 2  

309 . 1  

31 0 . 5  

320 . 5  

321 .82 

325 .0  

345 .0 

338 . 6  

326 .9  

332 . 5  

330. 9  

329 .6  

347 . 9  

On Group 

Average l ive 
weight of('f) 
four ' old ' 

heifers 

302 .04 

287 . 3  

301 . 9  

300 .66 

308 . 2  

306 . 0  

31 3.6 

31 0 .4  

31 7 .95 

338 . 3  

Average l ive 
weight of(p )  

three ' new ' 

he:ii'ers 

366 .97 

358 . 0  

358 . 2  

351 .2  

356 . 8  

373 . 3  

Tab l e s  4.6a and b and F igure s V and VI show the change s  in 

l ive weight of b oth groups , and for mature cows and heifers respectively . 

The change in l ive weight i s  about 35 .4 kg for th e on/ off 

group and 35 . 92 for the on- group . For mature cows the change i s  38.8 

kg for the �off group , and 31 .4  kg for the on-group .resp e c ti ve ly. 

These data repre s ent daily weight gains of 0 . 506 kg and 0 .55 kg per 

c ow/day for the on/off group , and 0 . 51 kg and 0.45 kg per cow per day 

for the on-group re spec tively . 

The h eifers ( ' old one s '  rema�ng in each group ) seem ed to gain 

as much as the ma ture c ows in both group s ,  that is 0.51 3 kg/cow/day for 

the on/off group and 0 . 504. kg/cow/day for the on-group . 

The ' newly bought in ' heifers s eem to have maintained their 

weight s .  
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Judged by eye , the condition or the cows was modernte ,  

meaning that thO""J were not underfed (Plate XII - On/off group spread 

over paddock) . 

4 :4 :3  Average �.� ilk Produc tion ror the rirst three months of 
lactation 

The average milk producti on or th ose cows lactating starting 

from mid July to mid October was recorded and the results are presented 

in Table 4.7 .  

Table 4.7 - Averaoe Daily Milk production of cows�or three months) q ··-. ... - -· 

Treatment A (On/off) Treatment B (Qn.} 
Month and Date No . of cows Average No . of cows Average 

lactating daily lactating daily 
milk milk 

Production Production 

As at 1 5th July u 
20thi.!J_ugus 

As at 20th August 
2l. th Septe 

- - - · ·  . .  

p to 
t 

up to 
mber 

bcr up As at 24th Septem 
22nd Octob er 

to 

---·---- �- �---- .. · - -

As at 20th ,\.ugust 
24th Septe 

As at 24th Septem 
to 22nd Oc 

up to 
mber 

ber up 
tober 

- -� -� 

1 9  

33 

38 
. ... . .. 
1 4  more 
cows 
calved 

5 more 
cows 
calverl 

. .  - - --
1 5 . 6  kg/cow 22 1 5 . 02 kg/cow 

1 3 . 4  kg/cow 33 1 3 .8 kg/cow 

1 4 . 6 kg/cow 35 1 4.86 kg/ cow 
-- -· ---- · -- _ _._. _ _  

1 1  more 
1 1  . 5  kg/cow cows 1 3 .4 kg/cow 

calved 

3 more 
1 6 .7 kg/cow cows 1 7 . 3  kg/cow 

calved 

As seen from Table 4.7,  the milk proauction was very �imilar 
for the two treatment groups.  

4:5 Farmlet Co�parisons 

4:5: 1 The amount of grass �own on each rarmlet • 

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

each of the two farmlets was determined mainly by the cutting teclmi que . 
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Table 4.8  summarises the results obtained from the two farmlets . This 

Table has been worked out from Appendix IV. 

Table 4.8 - Total grass grown and consumed on the two farmlets be�;een 

29th April and 5th July 1 975 (kg DM ) 

Growth in paddocks 
computed from growth 
rates data ( i . e .  
those grazed in 
experiment ) 

Amount grovm (kg DM ) 

Amount consumed 

Increase in grass cover 

Ungrazed portion of 
Farmlet B 

Whole farm 

Total amount grown kg DM 

Total increase in cover 

Farmlet A (On/o�) Farmlet B (On .2 
Per 

hectare 
I Total Per I Total 

hectare 

(1 2 .95ha ) (6 . 91 ha) 

1 234 

776 

458 

0 

1 234 

458 

1 5980 

1 0047 

5933 

1 1 73 

1 340 

-1 67 

81 02 

9254 

-1 1 52 

0 ( 6 .04 ha) 
( a )( based on growth 

rate of 2 
paddocks ( see 
Figure 4 . IVd) )  

1 507 1 91 02 

(b)( based on meter 
reading from the 
whole 6 .  04 ha) 

1 659 1 0035 

(a)  
1 5980 1 328 

(b ) 
1 400 

5933 (a)61 J+ 

(b) 686 

1 7204 

1 81 37 

7950 

8883 
Taking (b) for farmlet B, the difference in favour of Farmlet B is 

21 57 kg or 1 -,;6 

As can be seen in the Table , Farmlet B grew between 1 224 kg 

and 21 57 kg more than Farmlet A between April 29th and July 5th . The 

21 57 kg DM expressed in terms of growth rates  is equivalent to 2 . 4  kg 

DM/ha per day or a 1 3% improvement over the growth rates made on the 

on/ off farmlet . 



4:5: 2 C omparison of measur�d intake s and growth rates with 

Budgeted (Predicti ons) Estimates 

71 • 

Tabl e s  4.9a and b compare the predicted and the measured 

e stimates of growth rates of paddocks on the two farmlets .  The same 

Table shows the predicted and the me�sured intakes of c ows during the 

trial period . 

The pasture growth rates wer e  l ower on both farml ets tP�n 

tho s e  anticipate d .  Because of this , the �uantity of hay that was 

provided to both groups was greater than the amounts budgeted for . In 
th�t 

fact , the c over on the on/off farmlet b ecame so l o� ( see Table 4. 1 0) 

hay had to provide approximately 48% of the DM intake of the dry c ows 

during July . 

The total intake s of the cows on both groups expre s s ed as 

grass DM were s ome 1 . 7 to 1 . 9 kg DM be low the ' targe t '  or budget 

intakes in July. • 

4:5:3 C ompari son of measured and predi cted grass covers on the 

farmlets 

Tab l e  4.1 0 compares the measured (grass meter readings ) and 

predicted (budget) gras s  covers on the two farmlets . The s e  resul ts 

are al so shown graphically in Figure 4. IX .  The measured covers were 

l ower than the predicted covers b ecau s e  of the lower growth rates 

obtained ( see Table 4. 3 and Tables 9a and b ) . 

On examining the gra
.
ss c overs on individual paddock s 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 

wi de vari ation in the on-treatment (Figure 4.X ) . It is als o  clear 

from Figure 4.X that nearly half of the on-farmlet was J.:ong (2700 kg 

DM p er hec tare + ) while half was short (< 1 200 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 .  0 n/off Treatment (Farml et A) 
Growth Rates  of 

Pasture Cow Intakes - Hay and Grass (kg DM/cow/day) 
(kg DM/ha/ day) 

Month Predicted Measured Predicted 1·1easured Total Intake s 
Growth mean Requirements Intakes Predicted Measured 

kg/DM/ kg DM/ Grass Hay Grass  Hay Requirements Intake s  

ha/day ha/day (kg DM ) (kg DM ) (kg DM ) (kg mr.) Grass As Grass As 
+ Hay Grass  + Hay Grass 

May 26 21 .04 2 . 1  3 3 . 38 3 . 1 4 1 . 81 5 . 51 4.5 4. 95 4 . 41 

June 24 1 6 . 3  4.43 2 . 1  4. 1 7 2 . 25 6 . 73 5 . 9 6 .42 . 5 . 75 

July 1 9 . 9  1 4 . 6  8 . 285  O . LL5 4 . 1 3 3 . 73 8 . 75 8 . 6  7 . 86 6 . 74 

b .  On-Treatment �Farmlet B� 

May 26 22 .9  1 .01 4 . 5  2 . 27 3 . 8  5 . 51 4 . 5  6 .07 4 . 93 

June 23 1 8 . 3 4.40 2 . 33 3 . 98 2 . 7  6 . 73 5 .9  6 . 68 5 . 87 

July 1 9  I 1 2 . 5  7 . 84 0 . 90 5 . 87  1 . 38 8 . 74 8 .6 7 . 35 6 .94 
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Table 1 0  - Comparison of predicted and measured grass covers on the two farmlets obtained by curvi

linear calibration curves (from Appendix III) 

Farmlet A 

Predicted Predicted Estimated Predicted 
Cover Cover Cover Cover 

Dates without with hay using a without 
hay ( kg DM/ha) grass hay 

(kg DM/ha) meter (kg DM/ha ) (kg DM/ha ) 
� 

29/4/75 1 1 20 1 1 20 1 1  75 ( 8 2 . 1  2 )  1 1 20 

1 0/5/75 1 256 1 384 1 21 3  (82 .0 ) 1 256 

24/5/75 1 41 6  1 654 1 488 ( 79 . 6  ) 1 41 6  

7/6/75 1 529 1 847 1 574 ( 77 . 6  ) 1 522 

21/6/75 1 596 1 977 1 662 ( 76 . 6  ) 1 564 

5/7/75 1 599 201 2 1 576 ( 76 .97) 1 439 

1 9/7/75 1 486 1 899 - 1 321 
--�----��--L___ ______ --- -

* ( ) Mean of means of meter readings - 1 7  paddocks 

Farmlet B 

Predicted 
Cover 

with hay 
(kg n:tvr/ha ) 

1 1 20 

1 h-1 5 

1 734 
1 91 9  

2052 

2073 

1 980 
-----------

- - - � - � . 

Estimated 
Cover 

using a 
grass 
meter (kg 011./ha) 

J£ 
1 1 92 (82 . 9  ) 

1 21 5  (81 . 9  ) 

1 593 ( 78 . 6  ) 

1 664 ( 75 . 6  ) 

1 793 ( 73 .98 )  

1 855 ( 75 . 2  ) 
-

--- ---



Figure 4 . IX :  The anticipated ' gras s  covers ' as c ompared to the measured ' gras s  covers ' 
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Figure 4.X : Gras s cover on indivi dual paddocks deteroined on 5 . 7 . 75 using the grass meter 

( Linear calibration regre s s ion) 
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Pasture damage through pugc;ing and fouling occurred on the 
two f'armlet .s ,  but it  was more noticeable ( observable ) on the hard. 
grazed pasture , particularly when the Tieather conditions were wet 
( see Plates VIII , IX and XI) . The Table below presents the area which 
was pugged by the on-,group . 

Table h. 1 1  - The ar�� _Elf.W;�ed .�Y._Y.!e on-group ( only the paddocke pugged 
heavily are presented - extracted from Appendix V) 

Paddock No . No . of breaks Area puc,ged 

27 

in each ha 
paddock 

' . . . .  "'- - �  . .  · -- - - · · -... .. . .. ... .. -- · -

44a 1 0  0 . 04-5 (-� break) 
39 9 0 .05 G brea.l.c) 

32 1 0  0 .1 86 ( 2  breaks )* 

4-1 7 0 . 1 03 ( 1  break)* 

24- 7 0 . 1 28 ( 1  brealc)* 

a and b 9 0 . 1 1 6  ( 1  break) 
28c 5 0 . 272 ( 1  break) 

0 . 9  ha 
. 900 =- 7fo of total area of Jo' g_rmlet B 

--- - · - - - - - --· · - --- ------- ---

) 

� severely pugged 
I ) = 0 .4-1 7  

= 3 . 2% of' total 
area of' 
f'armlet B 

Half of this area, 3 . z,%, was severely damaged and may tave 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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CHAPI'ER 5 

GENERAL DISCUSSION 

5 : 1  The validity of the technigues used to meqsure dry matter yields 

The Cutting J{ethod : The cutting technique is said to be  more accurate 

than other methods , e . g .  vi sual appraisal method , in determining the dry 
matter yield of pastures on farmlets ( Harlan , 1 956 ) , and if repeate dly 

done , experience i s  acquired .  Th i s method was used i n  determining the 

amount of pasture present b efore and after graz ing 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 gra zing . 'l'he rr.easurements obtained using this technique 

may have been affe cted by the following: 

( a )  The difficulty of clipping the grass close to ground level , 

particularly on an uneven surface where pugging nas severe . This 

probably led to ina�curaci es in the estima tes of dry matter yields of 

pastures . 

(b ) S oil  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 e stimate of dry 

matter yield.  

( c )  In windy conditions , some grass may have been blown away , and thi s  

may have led to underestimati.on o f  the dry matter yield .  Grass could have 

been clipped when there was no wind , but thi s  was difficult to do since 

c ows 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 . 

Despi te these shortcomings , the m ethod was the main one used 

for estimation of dry matter in paddocks b efore and after 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 numb er of steps are involved in 

determining the m.' of pasture , that is , cutting, washing , drying and 

weighing , s o  that the necessary facilities have to be available , for 

example , the oven for drying the gra ss ,  and this may not easily be s o  

for a number o f  farm er $ . 

Visual Technique : Vi sual assessm ent of the dry matter yield was c&rried 

out daily with the cutting techni que j ust to see how good the eye was . 

Button and Parker ( 1 973) ob tained a good correlation ( 0 . 82 )  when thi s 

method was compared with the cutting techni que . In thi s  trial , when the 

two techniques we re c ompared ( cutting vs visual - Appendix VII ) , the mean 

difference in DM b efore gra z ing was ab out 1 46 kg DJ,·1/ha on the on/off 

system ,  and 45 kg m.�/ha on the on system respectively , in favour of' the 

cut ting method . The variation b e tween methods within paddocks was very 

large . However , for quick as s e s sm ent of the whole farm this could be a 

useful method . 

The Jlassey Grass �':eter : This in s t rument was calibrated using the 

cutting techni que therefore the problems associated with the cutting 

technique ( see above ) could have l ed to the same variation in the me ter 

readings . In addition , the meter itself was not consistent in 

determining the amount of D!l\ in paddocks or farml et s , since a meter 

reading of say 70 in Uay did not give the same dry matter measurements 

in June or July . This led to the need for separate calibrations for each 

month. S ome 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 , 1 973) . 

( 2 )  The yield of dry matter determined i n  paddocks with patches of l ong 

and short pasture may be inaccurate through chance factor but this  

problem i s  not likely to be important provided a large number of random 

readings are obtained. In this study, fifteen 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 .�/a - 1 0 . �  (mean 6�) . 

( 3 ) Unfortunately the design o� the grass meter was such that a bias 

in the results was possible in that the plate could not �all below the 

bottom o� the centre rod which sits on the ground . Thi s  means that 

the e��ect o� the small hollows (e . g .  hoo� prints ) and knobs will not 

be cancelled out . This bias would have had most e�ect on the readings 

taken �allowing grazing , especially i� the ground was pugged and would 

have the effect of overestimating the amount of DM that was actually 

present . This may account for the fact that the calibration curves did 

not always go through the origin ( 90 on the 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 'b ottom ' 

of the sward may decay during the ��ay/June period . This  may have also 

contributed to the observed tendency of the cal ibration curve to 

progressively change in slope and intercept ( see Table 4. 1 of re3ults ) . 

( 5 )  During windy conditions , l ong 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 o� the DM present . 

Despite the above disadvantages mentioned, the grass meter was 

considered useful in assessing the grass cover on the two farmlets . 

Table 4.1 0 and Figure 4 . IX o� results o� ' covers ' obtained �or July 

using the grass meter compare very well  with the grass  ' covers ' 

(Table 4 .8 )  obtained by the cutting method (i . e .  1 576 vs 1 578 kg DM/ha 

for the o�o� system and 1 855 vs 1 734 kg DM/ha or 1 855 vs 1 806 �or the 

on-system respectively) . 

5 : 2  The Grass Budgets 

The grass budgets drawn up at the beginning of the experiment 

served a use�l 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 level s .  This led to some 

changes in the amount o� hay that had to be �ed to meet herd requirements .  

A revised budget should probably have been undertaker. be�ore 
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the end of May which may have indicated that larger increases were 
needed in the quantities of hay being fed to the o�off group . Because 

thi s  reassessment was not made , this group had to be fed more hay at 

the later stages of pregnancy , than what was perhaps desirable ( see 
Section 5 : 5  of this  discussion) . 

5 : 3  Pasture Growth Rates 

The data on pasture growth rates are of interest from �wo 

points of view . The first is the rate of regrowth following grazing 

and the importance of such factors as intensity of grazing (treatment 

effects ) ,  stage of growth , soil and climatic conditions which have 
influence on rates  of grass growth . The second important aspect i s  the 

growth rates of farmlets as a whole and because these were found to be 
affected mainly by the proportion of each farmlet ' grazed ' rather than 
' ungrazed' (during the Nay - July period) a discussion of this aspect 

is made separately. 

5 : 3 : 1  Growth rates of pasture followinggrazing 

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 o�off-group (Means = 1 1 . 6 kg DM/ha per day vs 1 5 .9  kg UM/ha/day 
for the on-group and on-off group respectively) . This i s  in general 
agreement with the classical work of Brougham ( 1 956a) who observed that 

the height of defoliation of pastures i s  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" ( 1 2 . 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" ( 1 2 . 7  cm) treatments took 1 6  and 4 days 

respectively to intercept all incident light . In Table 4.4 of results , 
thi s  fact is clearly seen for the two paddocks which were not grazJact 

during the trial period . 

In thi s  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 rate s  in the second 21 days 

were nearly similar in the two treatments (Figure 4. IVc ) , and in f'act 

in some cases they were lower for the leniently grazed pastures .  The 

possible reasons f'or 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 offset by the formation of' 

new tissues (Brougham , 1 957) . S econdly, the temp eratures may have been 

low enough , as sugges ted  by Brougham ( 1 956b ) , in the late autumn , winter 

and early spring to limit pasture gro•rth rate s .  This suggestion held 

true in this trial since temperatures started falling in May ( 1 2°C ) , 
reaching a minimum in July ( 7 . 7°C ) - Appendix VI . Thirdly , the 

competition effect of plants for nutri ents within the environment could 

have b een taking place ,  hence only those plants capable of competing 

were able to grow. 

The effect of treading: Edmond ( 1 963 ,  1 966 ) observed a decrease in 

yield of' pasture v;hen the pasture was trodden by sheep . The low yield 

was attributed to low growth rates which are brought about by thi s 

treading effect . 1ireading 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 (Plates 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 re:·>Ul ts ) . 

About 7.0Yo of the total area of' the on-group was to some extent p�gged 

and about 3 . C,% of thi s area may have needed reseeding the following 
spring . Parker and Willi s ( 1 973) considered 1%  as severe damage 
necessitating oversowing in volcanic soils of Taranaki area after 
wintering cows . So 3.2,1c was reasonable under such heavy soils w�en 
the wet and cold weather c£ 1 975 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 Vlheeler ( 1 975) 
measured an average growth rate figure (No . 3 Dairy Unit 1 971 -74) of' 
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1 7  kg mVha/day for July. This figure is higher because the climatic 

factors were more in fa-vour of high pasture growth rates . The figures 

of 14-.6 kg DM per ha/day and 1 2 . 5 kg DJf:/ha/day ob tained in this trial 

for July for the on/off and on-systems re spectively, compare reasonably 

well with the figure of 1 1  • 2 kg DM/ha/ day obtained by Brougham ( 1 959b ) . 

The low growth r0.tes ob t'-'_inea. i'Tt:lre partly due to climatic fac�ors and 

partly to treading effect s  on the on-treatment as discussed abov e . 
T he growth rates of rnstures for t:he on/ off syste:n s eeme d  to b e  

l ower than the grov�h rate s of pastures for the on-system in the months 

of May and June (S e e  Table 4- . 9  a and b of re s ults . ) The reascn for 

this i s  that only half of Farmlet B has b een gra zed, whil e  all c·f 

Farmlet A was alreaJ.y grazed. anJ. t:1 e cows were in fac t in the se cond 

rotation . Thus , most of the averaged gro\rth rate s in June woul� be 

regrowths for the on/off' system , whi l e  the average growth rates for the 

on-system would be th ose from the ' graze d '  portion and the ' unr;ra z ed '  

portion of the f.".rmlet . The fact that the growth rates were lovrer for 

the on-syst eill th:m for the on/ off sys tern in July shows that the ' grazed '  

portion v;as low in c;rovlth rates and the ' ungrazecl 1 portion may have been 

reaching its  maximum ceiling yield (3rowb1g at reduced rate - Table 4-.4-

of' re sul ts ) . 

Although the gro•Tth rat e s  oi' p·1. sture wore general 1y low for the 

two systems of' management , it is evident that the growth rate s of pasture 

f'or the f'irst 21 days were much lower where the effects of defoliation 

and treading were severe . The se ei'fects coupled with wet weather and 

where so i ls  are heavy may lead to severe pasture damage and in effect 

disappearance of pasture s .  It is therefore evi dent that hard grazing 

is  not desirable under the ab ove mentioned conditions . 

The average daily int ake s  of cows in both groups as judged 

from Table 4-.6a were satisfactory. The fluctuations obtained in these 

daily intakes from week to week were due to di�iculties in allocating 

exactly the desired anount of feed for the cows . Thi s was most dif'ficult 
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t o  achieve wn en provi ding ti1 e f i r st break or two in a new paddock . The 

on/off cows received :r� o r e  hay late in the dry period because the c over 

on the farmlet was getting l ower ('l'able 4 . 5a and Tab l e  4.9a of results ) . 

The average daily int ake s  of about 6 kg DM/c ow ( as grass 

e quival ent ) in the last 1 - 2 weeks befo re c J.lving compare s  re::1.s onably 

well with the predicte d requirements of the animal s (page 13 in the 

review of li -::er':lture ) . This intake of 6 kg DM/ cow/day was to cover for 

maintenan c e ,  pregnancy ;:.nd soJ!le improvem ent in b ody condi t ion (0 . 3 kg/ 

c ow/day ) for a 350 :�e con . 

L ive we�&!!"Ls���-� : The l arge fludu::.tion in weights ob served in the 

first week of the experiment (Figures 4.V and VI ) in both groups but 

more pronouYlc ed in th e on-graoup may h.we been due to (a) cows 

adjusting themselves t o  the experinental treatment , ( b )  lack cf wat er , 

IJ 'irti cularly to the on-;;rou:p ·;rhich had more hay to s tart with , t hus 

2.ffec ting their intake . When water was suppli e d  all the hay was eat en . 

The heifers seemed t o  have l o st more weight than the mature cow� , 

p articularly in the on-5roup . Other variations in l i ve weight chan ges 

aftel' the first we ak of the ::- xp erim cmt could be due t o  variatior.s in 

' gut fill ' (Button , 1 962 ; \'Jallac e ,  1 961 ; Button and Parker , 1 973) . 

If the minor fluctu'J.ti ons in vreight are ignore d ,  and :.t is 

assumed that the we ight change over the 70 days of the trial is the 

l ive weight gain of c ov1s , th en the cows were gaining at a rate of 

kg/ cow/ 3..-::..y for be on/ off Group and 35 . 92 
70 

kg/cow/day for the 

on-group . Thu s ,  on the average , CO\'IS were gaining at a rate of 0 . 5 
kg/cow/day in b oth groups . This l ive weight change of 0 . 5 kg/cow/day 

is approxim:;tely e qui v'::.lent t o  the weight g=tin being made by the 

fo etus and its ':l.Ssociate structure s .  

Hutton and Parker ( 1 973) i n  their trial obtained an increase 

in weight of 0.9 1 .0 kg/c ow/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 ·.veight gain . Grainger � El ( 1 975 ) in Australia obtained the 

same live 'veight gain ( 0 . 9 kg/cow,lday) in the last five weeks of 
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pregnancy for cows weighing 345 kg and consuming 6 kg DM/day as grass 

or 2 kg Dlf. pasture + 5. 3 kg DM hay . !1!cDonald et � ( 1 973) gave a weight 

gain of 0 . 3  kg/cow/day for a 500 kg cow in the last six weeks of 

pregnancy . The energy c ontant of these feeds nas assumed to be � 2 . 1 3 

J..�J ME/kg m.: (Button and Parker ) ,  1 0  - 1 1  • 3 I.:J l1:E/kg Dill" (Grainger et .£.!) , 
and 1 0 . 9 J,:J 1.:E/kg m� (EcDona.ld et al ) .  

In this trial , a weight gain of 0 . 7 - 0 .9 kg/cow/day was 

obtained for the last four weeks of the ten week experi.ment<J.l pa:::-iod 

(Table 6 . 6a of results ) , 2.lld the consu.'Ilption of feed vras apr>roximately 

6 kg pasture ��.1. The energy in grass was assumed to be 1 1  . 3  l�J V:E/kg D11': 

which is sliehtly lower than the figure c1uoted by Button and Parker 

( 1 973) . The se results c o:-apare rea.scmaoly well with those of Hut·ton and 

Parker (1 973 )  c:.md otiler v70rkel's . In fact, the c ows were in sati.:;factory 

c ondition at the time of calving as judged by eye (Plates XII of 

' resul ts ) . 

Milk produ�tion :  When the c�-::perinent w::!.s stopped, about tvtenty cows 

were lactating in the two groups . By Aub�st 20th about half of the cows 

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

The dzily mill� proJ.uction of cows frorn each group was similar 

(Table 4 . 7  of resalts ) . This was expected to be  so since the cows were 

fed at ver".f similar levels prior to calving and there was also  n:> real 
difference between groups in body weight and condition . 

The COVls calving in September though seemed to have lower 

average milk production than the covts which calved earlier or in 

October . This low milk production could have been due to shorte.ge of 

feed in early spring, but �s time progressed more feed became 

available. 

5: 5 Farmlet compari�on 

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 winter of 1 975 and these were due to climatic 
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factors - low temperature , much rainfall and l ow radian t energy, and 

the effects of defoliation and treading which were more pronounced vrith 

the on-system . 

Becau s e  of low growth rates of pastures , 343 bal es of hay were 

fed to the On/off group , which was six more than was budgeted for . 

The on-group managed to uti l i z e  400 bales of hay wh ich was 40 bal e s  

less than i n  the buclget . However, it should b e  noted that if the 

experiment was continued unti.l -�he end of August as p lanned in the 

budget , i t  m'ly be -that m ore �E�Y \'iOul d have b een fed to the on-group , 

since half of the farm 1ve..s fairly short at the time of stopping the 

experiment • 

• �.1 though n e ither of the syste:n s  achi eved the targe t of pasture 

cover as planned ,  the on- system seemed to have foll owed the budsat 
fairly closely (Ficure �- . E of results ) . In addit ion, the on- system 

(Farmlet B) grew nore f·�ed than the on/off system (F armlet A) , that is 

1 3%  improvemen t .  '!'his impro vement was due to the half of the farm whi ch 

was not gra zed during the trial perio:l . In fact , if only the grazed 

paddocks were consi:lered the m ./off sys tem ( pasture s )  6rew more dry 

matte r  (Tab l e  4 .3 ) e sp e cially during the f irst 21 days of regrov�h 

(Figure 4. IVa ) . 

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

1 .  There was l e s s  labour of movinc the cows fr:-.m break to b reak or from 

paddock to paddock . 

2 .  There was less tran ::; f' .;r o f  -r:'crti li ty from paddock t o  yards e::.nd races 

s ince cows had to stay in an area for 24 hours , therefore most of 

the faeces and urine were clepo sited in the s ame area . 

3 .  Wheh the weather was go od e. high proportion of the pasture t,-rown 
was harvested ( see Plate I - Me thods ) . 

The disadvan��ge s 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 gra zed during the trial period . In this case the 
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pasture got long and the lower l e :>.ves started rotting. This situation 

of the pasture s g etting long :md stctrting to decompose and decay may 

have reduced the quality o f  th e pa s ture as a whole (Smetham, 1 973;  

Kirton , 1 9G7) . 

2 .  Half of the farm was short ( see Figure 4-.X of results) and this 

woul d not be sui table for use by milking cows until late August or 

S eptember b ec ause they need to gra ze paddocks having 1 500 - 1 700 

kg DM/ha . 

3 .  Heavy pugging was evident on the grazed portion of the farm, particular ly 

when the soil was we t .  

4 .  A nucnber of ele ctric f'ences h·�ve to b e  erected on th e paddock t o  

ration the gras s  to stock ( see Pl::l.t e  I - lt:ethods ) . 

On/off system (Farml et A) : Although thi s  farrnl et grew les s  feed, it was 

fairly even in pasture cover present in each paddock (Figure 4-.X - 1 500 

kg DM/ha ) at the time of stopping the experiment, and thi s may have led 

to faster growth rate s  during the spring . Other pos s ible advantages of 
thi s  system were : 

(a) Heavy pu6ging did not occur in the paddocks , therefore l e s s  Ua.mage on 

pastures was evi dent . 

(b)  The whole of the f'1rm was gra z e d  durins the trial period and therefore 

the grass grown ( regrowth) was nutritious (high nutritive va:i. ue) . In 

addition there wa s likely to b e  l ess decay of tissue s ,  for example 

lower leave s , due to I1l9.t uri ty of the pa sture s . 

(c) Less fences v7ere used to ration the feed to stock .  

The di sadvantages o.f .the sys tem were : 
( a) I t  involved more labour of shi.fting c ows to and from the paddocks , 

and washing the conrete race . 

(b ) Fertility transfer from paddocks was inevitable since cows spent 

between 2o;. hours and 21-& hours on a c oncrete race . 

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

in this system . 

(d) Vlhen 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 di i'f'e:cence b etween the f'armlets as at 5 . 7 .75)  

hence may be a risky system t o  adopt under such c onditions . 

However, better ways may be found to predict growth rates or m easure 

farm ' c ov er '  which would reduce this risk factor . 

Whi l e  each system hiid its O'!m advantages and di sadvantages , it 

seem e d  to me that if the weather was good to favour the growth rates or 

pastures , the on/off syst em would have been the best s inc e the soil

plant- animal eco-system woul d have been worked out fairly well rather 

than extremes of case s which are observed v.ri th the on- sys tem. It i s  

ther efore suggested that a �stem whi c h  inco�p orates a c ombination o f'  the 

two systems of' management could b e  the b est b e c au se th e .:;.d.vantages of 

both sys tems may be gained end there will probably be no disadvantages . 

For exampl e ,  the cows could be removed from pasture whenever significant 

amounts of rain fall , whereas at the other times the cows would remain 

on pasture . In addition , the eco- system of soil-plant-animal may b e  

maintained fairly \7ell without serious shortc omings in any on e c f'  the 

sys t em s .  
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SOOl AAY 

Two 1 2 . 95 hectare farmle t s  each carrying 42 cows were used to 

compare two winter grazing management systems , namely (i) the on/off

sys tem (A) i n  which the cows were nllovred to graze on pasture for a 

limited peri od each day, and vrere 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 c ows 

were to remain on pasture for 24 hours and fed hay as well to meet the 

calculated requirements . The gra z i ng pressure adopted was approximately 

1 60 cows/ha/day and 391 c ows/ha/day for the A and B farmlets 

re spectively . 

Grass growth rat es were measured in the context o:f the two 

sys tems and grass budt:;ets were used as an aid to meeting the reauirements 

of the cows with pasture or hay . The maximum rate of growth obtained 

following grazing varied between the two systems , being higher for the 

on/off' system ( i . e .  1 5 .5 kg DM per ha/day in May to 28 . 9  kg DM/ha/day 

in mid-August and 1 0 . 4 kg DM/ha/d.ay in May to 24.6 kg DM/ha/day in mid

August for the on-system ) . \'/hen the growth rates were con sidered on a 

farmlet basi s  ( ' grazed ' and ' ungrazed ' portions ) , the growth rate s varied 

be tween al>proximately 21 .0  kg DM/ha/day in May to 1 4. 6  kg D1!/ha/day in 

July for the on/off system ,  and 2 2 .85 kg m�/ha/day in May to 1 2 . 5  

kg DM/ha/day in July for the on-system respectively . Thi s variation 

obtained in growth rates of farmle t s , being higher for the on-system 

to start with, is explained by the fact that only part o:f Farmlet B was 

grazed while all o:f Farmlet A was grazed , thus the growth rates obtained 

on F armlet A were mainly regrovrths . 

T he grass growth rates :f ollowing gra zing o:f laxly grazed 

paddocks were , on the average , 29% higher than the hard grazed pastures 

during the :first 21 days o:f regrovrth and after that the rates were almost 

similar . This advantage to the on/o:f:f system (A) was , however , negated 

because a greater proportion o:f the whole :farm was grazed (albeit laxly) 

which reduced the growth rates o:f Farmlet A as compared with ungrazed 
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p ortion of the inten sively gra zed -tarml et (B ) . 

At the end of the experiment , the avail able pasture was 
di stributed very dirferently on the two farml ets . On Farml e t  A,  the 

pastures were of fairly similar h eight s and contained about 1 580 kg 

m:/ha , whereas on F arml et B some paddocks were either very l ong or 

very sho:rt , but the average cover was ab out 1 800 kg DM/ha . 

Each system has s hown its advantage s and disadvantage s  a s  

discussed in the text . \mile there was no c lear cut advantage t o  one 

or the other system ob t�ined, it is c onsidere d that an intermediate 

graz ing pre s sure ( say 2 70 - 280 c ows/ha/day) to those ch osen may give 

b etter re sults . Alternatively, some c ombination of b oth systems 

depending on climate ( temp eratures ,  rainfall and radiant e nergy) and 

s oil conditi on s wh ich favour the growth rates o:f' pastures sho'J.B b e  

further inve st igate d .  



Appendix I :  Experimental Lay_oy_� 

N 

Ce.mpus 

Group A. O n-off lax grazing 32 acres 

Group B. C ontinu ou s  grazing WM 32 acres 

N0 .3 DAI RY UNIT 

2 
3 

Prai rie 

4 

Main Road South 

90 . 

- I  



APPENDIX II : Predicted Feed Budgets for two Farmlets 

Estimated Feed Budget for Farmlet A ( O�off Group ) 

The budget i s  prepared using the following information: 

( 1 ) Grass Growth Rates and C ows Requirements 

Month 
-

May 

June 

July 

August 

Growth Rates 
(Holmes 1 974) 

26 kg DM/ha/ day 

24 kg Dlv/ha/ day 

1 9 • 9 kg DM/ha/ day 

28 kg DM/ha/day 

Cows Resuirements 
(Davey 1 974-) 
4.5 kg DM/cow/day 

5 . 9  kg DM/cow/day 

8 .6  kg DM/cow/day 

9 . 7 kg DM/cow/day 

Cover as at ( 2 )  30th April by visual assessment vas 1 1 20 k g  DM/ha . 

91 . 

( 3)  Cows expected to calve in mid-July-August and early September . 

(4) The number of cows - 42 ,  and the area i s  1 2 . 95 ha ( 32 acres ) . 

Thus the stocking rate = 3 . 25 cows/ha . 

In Table form : 

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 1 39 . 5  
June 24 720 5 .9 1 77 .o 
July 1 9 . 9  61 7 8 . 6  266 . 6 
August 28 . 8  868 9 .7  300. 7  

Total grass eaten per hectare per fortnight or per month will b e  

equal kg DM/cow/fortnight or month times the stocking rate , in thi s 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 . 

. � 



Month and Day 

May 1 - 1 4  

May 1 5  - 29 

May 30 - June 1 2  

June 1 3  - 27 

June 28 - July 1 2  

July 1 3 - July 27  

July 28 - Aug 1 

Aug 1 2  - Aug 26 

Grass Grown 
kg DM 

364 

364 

)40 

336 

286 . 8 

278 . 6 

367 . 7 

392 .0 
-·�·· - - ... ___ . . ... . . . ..  

Grass Eaten 
kg DJ.f 

204 . 75 

204. 75 

359 . 35 

268 .45 

373 . 75 

391 . 3  

430 . 63 

441 . 35 

92 . 

Surplus or Deficit 
kg DM 

+ 1 59 . 25 

+ 1 59 . 25 

+ BC . 6 5  

+ 67 . 55 

- 86 . 95 

- 1 1 2 . 7 

- 62 . 9  

- 49 . 35 

If average cover on farm is 1 1 20 kg mi/ha , and the cows graze 

paddocks to l e�we bG�ind a cover of 1 000 kg DM/ha, and the desired 

cover is 1 700 kg m.Vha ( -!:  1 500 lb/acre ) ,  when cows calve ; ther, the 

paddocks to be gra zed should have an average cover of 2400 kg D�/ha 

i . e .  1 000 + X 
2 = 1 700 ; X = ( 3400 - 1 000 ) = 2400 kg DM/ha . 

To  save this pasture supplementary feed has to be used,  e . g .  hay . 
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Estimated feed budget without suppl emental hay 

Date and R e qu irement Gras s grown T o tal Grass Total DM C over at 

cover at per ha kg mVha grown Eaten t he end 

the s tart kg mVha kg m�/ha of day 

kg m.V11a 
29 .4 .15 1 0 . 5 .  72 
1 1 20 1 4 . 63 31 2 1 432 1 75 . 5  1 256. 5  

( 1 2  days ) 
1 1 .�·12 
1 25 . 5  1 4. 6 3  364 1 620 . 5  204.8  

24.2.72 
1 41 5 . 7  

25 . 5 .  71 1.6 . 75 
1 41 5 . 7  1 4 .63/1 9 . 2  350 1 765 . 7  236 .8  1 528 . 9  

8 . 6 . 75 21 .6 .12 
1 528 . 9  1 9 . 2  336 1 864.9  268 . 8  1 596.1  

22 . 6 . 75 5 . 7 . 75 
1 596. 1  1 9 . 2/ 27 . 95 31 5 . 5  1 91 1  • 6 31 2 . 55 1 599 .05 

6 . 7 . 72 1 9 . 7 . 75 
1 59 9 .05 27 . 95 278 . 6  1 877 .65 391 . 3  1 486. 35 

20 . 7 . 75 2 . 8 . 75 
1486. 35 27 . 95/31 . 53 302 . 9  1 789 .25  402 .04 1 387 . 2 

� 1 6 . 8 . 75 
2 31  . 53 392 . 0  1 779 . 21 441 .4 1 337 .8 

1 7  . 8 .�2 �0 . 8 . 75 
1 337.  31 . 53 392 1 729 . 81 441 .4 1 288.4 

Desired cover is 1 700 kg DM/ha . Without supplementary hay the 

c over is 1 288 .4  kg DN/ha . The shortage is thus 41 1 . 59 kg D1�/ha . . Thi s 

sh ortage has to be covered using the supplemental hay . Hay balP. is 

a ssumed to weigh 22 . 7  kg DM . It is a l s o  assume d to have 7ofo grass 

e quivalence : 

Thus 
1 00  41 1 . 59 x 70 = 587 . 98 5  kg hay/ha 

Thi s is e qual to 25 .9  bal e s/ha 

� 26 bal e s/ha 

Thi s will e qual 33 7. 0 bales for the whole farm . 
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E stimated �eed budget with supplemental hay 

I� 1 5  bales are �ed in May, 9 in June and 2 in July, the new 
cover is expected to be as �ollows : 

Date and Requirement Grass Total Total DM �ed DM o� Cover at 
c over to per ha Grown grass Dry as hay grass end o� 
start kg DM/ha kg/ha grown .. ratter kg mr. grazed day 
kg DM/ha kg/ha Consumed kg DM/ha kg DM/ha 

�or 1 4 
days 

kg m.�/ha 

2 9 . 4 . 75 1 0 . 5 . 75 
1 1 20 1 4. 63 31 2  1 432 1 75 . 5  1 27 . 1 2 48 . 38 1 383 .6 

( 1 2  days ) 
1 1 . 5 . 75 24 . 5 . 75 
1 383 .6 1 4. 63 364 1 747 . 6  208 .00 1 1 1 . 23 9 3 . 57 1 654. 05 
2 5 . 5 . 75 7 . 6 . 75 
1 654. 05 1 4. 6 3/1 9 . 2  350 2004. 05 236 .8  79 .45 � 57 .  35 1 846. 7 
8 . 6 . 75 21 . 6  ·t;t 
18406. 7 1 9 . 2  336 21 82 . 7 268 . 8 6 3 . 56 205 . 24 1 977 . 
22 . 6 . 75 5 . 7 . 75 
1 977 .46 1 9 . 2/27 . 2  31 5 . 5  2292 .96 31 2 . 55 31 . 78 280 . 77 201 2 . 1 9  
6 . 7 . 75 1 9 . 7 .  75 
201 2 . 1 9 27 . 2 278 .6 2290 . 75 391 . 3  - 391 . 3  1 899 .49 
20 . 7 .  75 2 .8 . 75 
1 899 .49 27 . 2/31 . 53 302 . 9  2202 . 35 402 . 04 - 402 . 04  1 860 . 35 

� 1 6 . 8 . 75 
. 35 31 . 53 392 21 92 . 35 441 .4  - 441 . 4  1 750 . 95 

1 7 . 8 . 75 30 . 8 .75  
1 750 .95 31 . 53 392 21 42 .95 441 .4  - 441 .4  1 701 . 55 

Target ·o� 1 700 kg m/ha i s  attained. 

Estimated budget �or Farmlet B ( On-group ) 

Thi s �ollows the same pattern o� calculations . The growth rates 
were taken as �ollows : 

May 
June 
July 
August 

26 kg D:lt/ha/ day 
2 3 kg DM/ha/ day 
1 9 kg DM/ha/ day 
26 kg DM/ha/day 



1 • Cows requirements - same as in A Group . 
2 .  Cover to start with - 1 1 20 kg DV/ha . 

95 .  

3 .  No . of cows , 42 ;  area 1 2 . 95 ha an d  stocking rate = 3 . 2 5  cows/ha . 

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

and with hay , thus : 

E stimated feed budget without hay 

Date and Requirement Grass grown Total Grass Total Dm Cover at 
cover at per ha kg m�/ha grown Eaten the end 
the start kg DM/ha kg D!f./ha for 1 4  of day 
kg DM/ha days 

29 .4. 75 1 0 . 5 . 75 
1 1 20 1 4.6 3  31 2  1 4-32 1 75 . 5  1 256 . 5  

( 1 2 days ) 

1 1 . 5 .  75 24. 5 .  75 
1 256. 5 1 4-. 63 364- 1 620 . 5  204.8  1 4-1 5 . 7 

25 . 5 . 75 7 . 6 . 75 
1 4-1 5 . 7  1 4- • 6 3/1 9 • 2 34-3 1 758 . 5  236 . 8  1 521 • 7 

8 . 6 . 75 21 . 6 . 72 
1 521  • 7 1 9 . 2 322 1 84-3 . 7  268 . 8  1 574- . 9  

2 2 . 6 . 75 5 . 7 . 75 
1 574- . 9  1 9 . 2/27 .95 302 1 876 . 9 31 2 . 55 1 564. 35 

6 .  7 .  75 1 9 . 7 .  75 
1 564-. 35 27. 95 266 1 8 30 . 35 391 . 3  1 4-39 .05 

20 .7.12 2 .8 .72 
1 4-39 .05 2 7 . 95/31 . 53 284- 1 72 3 . 05 402 .04 1 321 .01 

3 . 8 .75 1 6 .8 . 75 
1 321 .01 31 . 53 364- 1 685 . 01 44-1 . 4  1 243.61 

1 7 .8 .72 30 . 8 . 75 
1 243 .61 31 . 53 " 364- 1 607 . 61 4-4-1 . 4 1 1 66. 2  

If cows leave behind 500 kg DM/ha, and the aim i s  t o  have a 

cover of 1 700 kg rn�/ha when cows calve , cows have to graze p addocks with (X ; 500 
= 1 700) = 2900 kg DM/ha X = 2900 

Without hay, cover i s  1 1 66 kg DM/ha ; shortfall i s  534 kg !1t!/ha. 
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Hay is  assumed to have 70% grass equivalence and about 22 . 7  kg of' hay is 
e quivalent to one bale • 

• 
. . 534 x 1 �g = 763 kg DM of hay/ha 

This is e qual to  33 . 6  bales/ha = 34 bales/ha. 

For 1 2 .95 ha 440 bales are required . 

E stimated budget with supplemental hay 

If 20 bales are fed in may, 1 0  in June and 4 in July , the new 
cover i s  expected to be as follows : 

Date and Requirement Grass 
cover to per ha Grown 
start kg DM/ha kg/ha 
kg DM/ha 

31 2 
( 1 2  day 

364 

343 

322 

302 

266 

284 

364 

364 

-

s ) 

Total Total DM fed 
Grass  Dry as hay 
grown Hatter kg Dll 
kg/ha Consumed 

for 1 4  
days 

kg DM/ha 
r---- --- --·--

1 432 1 75 . 5  1 58 . 9 

1 779 .4 204.8 1 58 . 9 

2076 . 5  236 .8 79 .45 

2241 . 1 : 268 .8  I 79 .45 

! 
2353 .8  31 2 . 55 31 . 78 

I 
. 2339 . 0.3 891 . 3  31 . 78 

226 3 . 51 402 . 04 -
I 

2225 .47 441 .4  -

21 48 .07 441 .4 -

Target of 1 700 kg DM/ha is achieved . 

D1� of Cover at 
grass end of 
grazed day 
kg DlvT/ha kg DM/ha 

1 0 . 5 .  75 
1 6 . 6 1 41 5 .4 

24. 5 .75 
45 . 9  1 733 .5 

7 . 6 . 75 
1 57 . 35 1 91 9 .1 5 

21 . 6 . 75 
1 89 . 35 2051 .8 

5 . 7 . 75 
280 . 77 2073 .03 

1 9 . 7 .  75 
359 . 52 1 979 . 51 

2 . 8 . 75 
402 . 04 1 861 .47 

1 6 . 8 . 75 
441 .4  1 784. 07 

30 . 8 . 75 
441 . 4 1 70b.b7 
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. APPENDIX I I I : .£E.r._�r determination from �P:;Ch paddock us ing the 

Massey Gr:���-���� (April ) 

Paddock No . 

1 

5 
9 

1 2  
1 5 
1 6  
21  
22  
23 
26a 

b 

30 
31 

33 
38 

4D 
42 

On/Off Syste� 

Mean Ueter 
Reading 

( 1 5 Samples ) 

-·· -- . . . . .  - - -- · -

83 . 3 
84. 3 

80 .4 

83 . 3 
84. 3  

83 . 1  

79 . 6 

81 . 2  
82 . 2 
30 . 8  
81 . o 
79 . 9  
81 . 5  
82 . 0 

84 . 5 
82 . 6 
82 . 0  

- - - . . . . . .  

1 396 
82 . 1 2  

- - - - - - - - - - ,. ._ _  

Calcul�ted Yields 
( kg n:t.'/ha ) 

L inear Curvil inear 
Regression Graphs 

-- - -- ..J - - - - - - �- � .. --------

1 01 0  1 025 

907 800 

1 306 1 420 

1 01 0  1 025 

907 800 

1 030 1 075 
1 388 1 520 

1 224- 1 31 0  

1 1 22 1 200 

1 265 1 370 

1 245 1 34D 

1 357 1 470 

1 1 94 1 275 

1 1 43 1 225 
:187 775 

1 081 1 1 25 

1 1 43 1 225 
• • 0 . . ... - ---- - - - - -- - - - -

1 921 8 1 9980 

1 1 30 . 5  1 1 75 . 3 



APPENDIX I I I : c ontinued (April )  

On Syster:J 

Paddock No . 

8 

1 1  

1 3  

1 4  

1 7  

24 

27a 

b 

28a 

b 

c 

32 

34 
37 

39 

41 

49a 

Mean 1�e ter 
Reading 

( 1 5  Sampl e s )  

79 . 8  

84 . 0  

84 . 0 

8 3 . 5  

80 . 3  

83 . 3  

81 . 5  

81 . 3  

84 . 0  

8 3 . 7  

83 . 3  

82 . 3  

82 . 0 

80 . 6 

80 . 9 
81 . 5  

79 . 5 

1 395 . 5  

82 . 09 
· - - -- - -� -

Calculated Yi elds 
(kg DI!./ha) 

Linear Curvil inear 
Regression Graphs 

1 368 1 475 

940 950 

940 950 

989 1 000 

1 31 6  1 425 

1 01 0  1 025 

1 1 94 1 275 

1 21 4  1 .300 

94D 950 

969 960 

1 01 0  1 025 

1 1 1 2  1 1 75 

1 1 43 1 225 

1 286 1 375 

1 2 55 1 360 

1 1 94 1 275 

1 398 1 525 

1 9278 20270 

1 1 34 1 1 92 .4 

98 . 



APPENDIX III : 

Paddock No . 

1 

5 
9 

1 2  
1 5 
1 6  
21 
2 2  
2 3  
2 6 a  

b 

30 
31 
3 3  
38 
40 
42 

c ontinued (May) 

On/Off' _§:£��� 

Mean M eter Calculated Yields 
Reading (kg W/ha ) 

( 1 5 Samples ) Linear Curvilinear 
Regression Graphs 

78 . 50 1 597 1 6 .30 
80 . 9 1 375 1 360 

74 . 2  201 1 2025 
79 . 5  1 51 3 1 525 
80 .6  1 407 1 320 
78 .0 1 647 1 675 
78 . 4  1 61 4  1 640 
74. 5 1 986 2000 
81 . 1  1 343 1 31 0  
81 . 3  1 343 1 300 
81 . 7 1 300 1 250 
79 . 0  1 558 1 575 
80 . 5  1 41 3 1 420 
80 . 9 1 375 1 360 
80 . 6 1 407 1 390 
81 .4 1 331 1 290 
81 . 9 1 287 1 230 

1 353 25507 25300 
79 . 59 1 500 1 488 

- · - ... - - - - -

99 . 



APPENDIX III : ccntinue:l (May) 

Paddock No . 

8 

1 1  

1 3 
•1 4 

1 7  

24 

27a 

b 

28a 

b 

c 

32 

34 

37 

39 

41 

49a 

1.Cean ��eter 
Reading 

( 1 5 Samples ) 

72 . 3  

79 . 3  

78 . 7  

33 . 0 

74.4 

78 . 3  

76 . 7 

78 . 3 

79 .0  

79 . 9  

79 . 0 

80 . 3  

77 . 7  
77 . 0  

83 . 5  

77 . 5  

81 . 9  

1 336 . 8  

78 . 6  

On  System 

Calculated Yields 
(kg DJ,�/ ha ) 

Linear 
Regression 

21 8B 

1 527 

1 589 

1 1 74 

1 992 

1 627 

1 772 

1 627 

1 558 

1 476 

1 558 

1 438 

1 683 

1 747 

1 1 30 

1 699 

1 281 

27066 

1 592 

Curvilinear 
Graphs 

21 75 

1 550 

1 600 

1 075 

2025 

1 680 

1 800 

1 680 

1 575 

1 470 

1 575 

1 425 

1 71 0  

1 775 

1 000 

1 730 

1 230 

27075 

1 593 

1 00 .  



APPSNDIX III : continued (June ) 

On/Off S_ystem 

Paddock No . Mean Meter Calculated Yields 
Reading (kg DM/ha) 

( 15  Sampl e s )  Linear Curvilinear 
Regressi on Gr3.ph 

---- · - - -- - - ----- - -� -- -- - - - - -

1 75 . 7  1 709 1 775 
5 76 . 2  1 651 1 725 

9 78 . 5  1 406 1 490 
1 2  77 . 7  1 4';13 1 590 
1 5  77 . 3 1 528 1 61 0  
1 6  B0 . 9  1 1 46 1 200 
21 73 . 2  1 976 1 925 
22 75 . 6  1 71 6  1 790 
23 75 . 1  1 76 7  1 825 
26a 77 . 5 1 507 1 600 

b 76 . 2  1 651 1 725 
30 77 . 0 1 564 1 650 
31 73.4 1 954 1 900 
33 75 . 1  1 767 1 825 
38 31 . o 1 1  31 1 200 
40 76 . 7  1 601 1 625 
42 75 . 9  1 680 1 750 

1 303 2 7247 28255 
76 . 6  1 603 1 660 

- -- . - -- ' . .  · -

1 01 . 



APPENDIX II I :  continued (June )  

On System 

Paddock No . Mean Meter Cal culated  Yield 
Reading 

( 1 5  Sample s ) 

-----
8 69 . 4  

1 1  70 . 9  

1 3  70 . 9  

1 4 75 . 5  

1 7 64. 0  
24 85 . 3  

27a 69 . 8  

b 70 . 3  

28a f)8 . 0  

b 69 .8 

c 71 . 9  

32 82 . 9 

34 32 . 9  

37 67 .6  

39 79 . 7  

41 82 .4  

49a 76 . 3  
· -

1 257 . 7  

73 . 98 

Linear 
Regression 

----- - . 
241 6 

2230 

2222 

1 731 

2973 

661 

2345 

2290 

2533 

2345 

2 1 20 

929 

921 

2583 

1 268 

979 

1 637 

__ _.:.._ 
321 83  

1 893 

(kg D1f:/ha) 

Curvilinear 

- ·- · - . .  

Graph 

21 75 

2050 

2050 

1 775 

2800 

650 
21 25 

2075 

2 300 

21 25 

1 975 

975 

975 

2350 

1 325 

1 025 

1 725 

30475 

1 793 

1 02 .  



1 03 .  

APPENDIX III ; continued (July) 

OnJOff Syste!!l. 

Paddock No . Mean Meter Calculated Yield 
Reading (kg Ill/ha) 

( 1 5  samples)  Linear Curvilinear 
Regression Graph 

1 75 . 33 1 797 1 725 
5 76 . 06 1 700 1 675 

9 77.0 1 574 1 600 
1 2  77 .6  1 486 1 425 
1 5  76 . 27 1 672 1 660 
1 6  78 . 06 1 433 1 475 
21 76 . 86 1 593 1 61 0  
22 75 .06 1 833 1 775 
2 3  73 . 93 1 984. 1 920 
26a 77.46 1 530 1 550 

b 76 . 06 1 700 1 680 
30 76 . 06 1 700 1 680 
31 79 . 93 1 1 83 1 275 
33 77 . 66 1 486 1 425 
38 78 . 93 1 31 7  1 400 

40 80. 33 1 1 30 1 225 

42 75 . 86 1 726 1 700 
- - · ·- - · - ---- -·- -- �·--- - -

1 308 .49 26825 26800 

76 . 97 1 578 1 576 
- -- - - · · .. 



ll.PPENDIX II I :  

Paddock No . 

8 
1 1  
1 3  
1 4  
1 7  
24 
27a 

b 

28a 
b 

c 

32 

34 
37 
39 
41 
49a 

continued (July) 

On System 

Mean Meter Calcul ated Yi eld 
Reading 

( 1 5  Samples ) 

__ __ _ _  , ... . ... .  - .-.-

84- . 3  
70 . 7  
68 . 2  
72 . 0 

62 . 7 

81 • 7 
85 . 3  
85 . 5  
67 .2  
67 . 5  
68 .4 
82 . 2  
8 1 . 3  
64. 7  
78 .4 
82 .2  
76 .0 

1 278 .4 
75 .2  

Linear 
Regressi on 

-- - - - - - --- · · - ... 

625 
241 5 
2 745 
2244 

3467 
968 
493 
458 

2877 
2834 
271 9 
897 

1 01 2  
321 3 
1 399 

897 
1 708 

30970 
1 822 

(kg D1r/ha) 

Curvilinear 
Graph 

550 
2300 
2850 
21 50 
3600 
1 050 

350 

300 

3050 
2975 
2800 

930 
1 075 

3475 
1 450 

930 
1 700 

31 535 
1 855 

1 04-. 



APPENDIX !Y :  Regrowth on Grazed Paddocks ( On/off) 

Paddock Date cut after 
No . grazing and 

the amount of 
DM ha 

kg DM/ha 

----+----- ---+ 
21  2 . 5 . 75 

986 

31 5 . 5 .  75 
1 042 

40 8 . 5 . 75 
867 

-----+--------- -

3 3  1 1 . 5 . 75 
1 075 

---- -+ - - - - - - - ---+ 

2 3  1 7. 5 . 75 
829 

----+----·- - - - - - � 

26 a & b 21 . 5 . 72 
962 

Regrowth for 
approx . 21 

days 
kg DM/ha 

-
,. 

( 21 ) 2 3 . 5 .75 
1 290 - 986 
= 304 kg 
= 1 4. 5  kg 

D:ll�/ha/day 
·--

( 20 )  25 . 5 . 75 
1 284 - 1 042 
= 222 kg 
= 1 1  . 1 kg 

DM/ha/day 
- - ----

( 21 ) 29 . 5 . 75 
1 1 1 5  - 067 
= 248 kg 
= 1 1  . 8  kg 

me/ha/day 

( 22 )  2 . 6 .75 
1 41 5 - 1 075 
= 340 kg 
= 1 5 .45 kg 

Dl;;/ha/ day 

( 24) 1 0 .6 .75 
1 1 90 - 829 
- · 361 kg 
- 1 5 .04 kg 

DW:/ha/day 
-

( 23 )  1 3 .6 .72 
1 375 .4 - 962 
= 41 3.4 kg 
= 1 7 .97 kg 

DM/ha/day 

Regrowth for 
approx . 42 

days 
kg DM/ha 

( 2 1 ) 1 :2.6 . 75 
1 663 - 1 290 
= 373 kg 
= 1 7 . 76 kg 

DM/ha/day 
-

( 2 3) 1 7 . 6 . 75 
1 696 - 1 264 
= 432 kg 
= 1 8 . 78 kg 

mt/ha/day 

( 21 ) 1 9 .6 . 75 
1 561 • 3 - 1 1 1 5  
= 41+6 . 3  kg 
= 21 . 25 kg 

mE/ha/day 
---· -··-- -- -

( 2 1 ) 23 .6 . 75 
1 674.4 - 1 41 5  
= 259 .4 kg 
= 1 2 . 35 kg 

D!t!/ha/day 

( 1 9 ) 29 .6 . 76 
1 483 - 1 1 90 
= 293 kg 
= 1 5 .42 kg 

m�/ha/day 

( 24) 7 . 7 . 75 

1 734 - 1 375 . 4  
= 358 .6  kg 
= 1 4.94 kg 

m.�/ha/day 
-----L---·-- ----· -� ""' · · · � ------

x( ) days of regrowth 

1 05 .  

Regrowth for 
approx. 63 

days 
ke DM/ha 

. .  

- -

-· 



APPENDIX IV :  c ont inued 

Paddock 
No . 

30 

2 2  

1 

5 

9 

1 2  

Date cu t  af'ter 
gra z ing and 

the amount of 
DM ha 

kg DM/ha 

26 . 5 .75 

1 036 

- - · - . ....... 

-·-----� 

30 . 5 . 75 
1 023 

- - - -

1 • 6 .  75 
1 021 • 3 

.. _ ...._. , .. -

3 . 6 . 75 
909 . 4  

- - · ·  . . ... .. . .  

1. 6 . 75 
1 01 7 . 2  

1 1 . 6 . 75 
1 035 . 3  

R egrowth for 
approx . 21 

days 
kg DM/ha 

( 21 ) 1 6 . 6 . 72 
1 34 7 .4 - 1 0 36 
= 31 1 .4 kg 
= 1 4-.83 kg 

DM/ha/day 

- - - --

(2 1 ) 20 .6 . 75 
1 434 - 1 02 3  
= 4-1 1 kg 
= 1 9 .6  kg 

DM/ha/day 

( 21 ) 22 . 6 .(2 
1 277 - 1 021 . 3 
= 255 . 7  kg 
= 1 2 . 2  kg 

DM/ha/day 

· - - . 

( 20 )  23 .6 . 75 
1 327 .1 -909 .4-
= 41 7 . 7  kg 
= 20 . 9  kg 

DM/ha/day 

. . . . .  · - -- -

( 21 ) 28 . 6 . 72 
1 21 2 . 3-1 01 7 . 2  
= 1 95 . 1  kg 
= 9 . 3  kg 

DM/ha/day 

(2 1  ) 2 . 7 . 75 
1 354. 1 -1 035 . 3  
= 31 8 . 8  kg 
= 1 5 .1 8 kg 

DM/ha/day 

- -- . .  - - -· - - -- - - -'- - - - -

1 06 .  

Regrowth for Regrowth for 
approx. 42 approx . 6 3  

days days 
kg DM/ha kg DM/ha 

--

(22)  1. 1 . 12 
1 696 - 1 34 7 .4 
= 348 .6 kg 
= 1 5 . 85 kg 

DN/ha/day 

· · - · 

( 21 ) 1 1  • 7 .  75 ( 1 7)  2 8 . 7 .12 

1 749 - 1 434 21 22 - 1 749 
= 31 5 kg = 373 kg 
= 1 5 .0 kg = 21 . 93 kg 

DM/ha/day DM/ha}day 

-

( 21 ) 1 �- 7 ·12 (25 ) 7 .8 . 72 
1 497.4--1 277 . 3  21 8c� .4-1 497.4 
= 220. 1  kg = t:85 kg 
= 1 0 .4-8 kg 

DM/ha/day 
= 27 .4  kg 

DM/ha/day 

(21 ) 1 4- . 7 .  75 (1 8 )  1 . 8 .  75 
1 609 . 1 -1 327 . 1 21 71 . 2 -1 609 . 1  
= 282 kg = 562 . 1  kg 
= 1 3 .4-2 kg 

DM/ha/day 
= 31 . 2  kg 

DM/ha/day 

( 21 ) 1 9 . 7 .  75 ( 1 2 ) ;21 . 7 . 75 

1 41 1 . 2-1 21 2 . 3 1 731 . 4-1 41 1 . 2  
= 1 98 . 9  kg = 320 . 2  kg 
= 9 . 5 kg = 26 . 7  kg 

DM/ha/day Ill/ha/ day ' 

( 21 ) 23 . 7 . 75 (1 0 )  2 .8
6

75 
1 61 7 .5-1 354.1 1 980 . 2 -1 1 7 . 5  
= 263.4 kg = 362 . 7  kg 
= 1 2 .5  kg 

DM/ha/day 
= 36 . 2  kg 

L'M/ha/day 



APPENDIX IV : continued 

Paddock Date cut a�ter 
No . grazing and 

the amount of 
m.r/ha 

kg m.�/ha 

Regrowth for 
approx . 21 

days 
kg D!l/ha 

Regrowth for 
approx. 42 

days 
kg Drt/ha 

1 07 .  

Regrowth for 
approx . 63 

days 
kg Dlll/ha 

------�--------- - -� ------- - --�-------------�----------
1 6  1 9 . 6 . 75 

980 
( 21 ) 1 0 .  7 .  75 ( 21 ) 31 • 7. 75 

1 273 . 6 - 980 
·� 243 .6  kg 
= 1 1  .6 kg 

mt/ha/day 

1 482 . 2-1 22 3 . 6  
= 258 . 6  kg 
= 1 2 . 3 kg 

mt/ha/day 
-------- - - - - ----�- -----------�-------------4------------

38 21 . 6 . 75 
950 

(21 ) 1 2 . 7 . 75 ( 9 ) 21 . 7 . 75 
1 21 6 . 3 - 950 
= 266 . 3  kg 
= 1 2 . 7  kg 

mt/ha/day 

1 328 . 84-1 2 1 6 . 3  
= 1 1 2 . 5 kg 
= 1 2 . 5  kg 

DM/ha/day 

---· -- --- - -- . - - - - ·- ---l---------·--
2nd Rotation 

2·1 - · 24. 6 . 7?  ( 2 1 ) 1 5 . 7 . 75 (21 ) 5 . 8 . 75 

1 03 3  1 31 6 . 1 -1 033 
= 283 . 1 ke 
= 1 3 . 5  kg 

m�/ha/day 

1 868 . 5-1 31 6  . 1  
= 552 .4 kg 
= 26 . 3  kg 

DM/ha/day 

---- · -------- - - -· - - - - ------�--------+------- - --

31 

40 

28 . 6 . 75 

959 
( 21 ) 1 9 . 7 . 75 

1 406 .4 - 959 
= 447.4 kg 
= 21 . 3  kg 

DN:/ha/day 

( 9)  28 . 7 . 75 

1 561  • 3-1 406 . 4  
= 1 54. 9  kg 
= 1 7 .2 kg 

DN/ha/day 

- - ---- - -·,--+--- ------+-----------___,1----·----
2 . 7 . 75 

1 007 

( 20 ) 22 . 7 . 75 
1 268 . 5-1 007 
= 261 . 5  kg 
= 1 2 .45 kg 

D:tf./ha/day 

----+--------+--------+---------+ · -�----

33 6 . 7 .75 
1 000 . 2  

(20 ) 26 . 7 . 75 
1 466 . 3-1 000 . 2  
= 466 . 1  kg 
= 2 3 . 3 kg 

DM/ha/day 
________ ._ ___________ �---------�---------+--·----------



APPENDIX IV: continued 

Paddock Date cut after 
No . grazing and 

the amount of 
DM/ha 
kg DM/ha 

42 9. 7 . 75 
984. 5 

----f.- · -· . ' · · - - - - - - ·  
23 1 3 . 7 . 75 

Regrowt 
approx 
days 

kg 11li 

h for 
• 21 

/ha 

- - -

. 7 . 72 
984 . 5  

( 1 5 ) 24 
1 303 . 5-
= 31 9 
= 21 . 3  

kg 
kg 

DM/h a/day 

( 21 ) 4. 8 . 75 
806 .4 1 308 . 2-806 .4 

8 kg 
kg 

= 501 . 
= 23 . 9 
DM/ha /day 

----+-- -·- - - · - · ·  . .. . · - - - - - - - . . .  
. . . ..  

26a 1 6 . 7 . 75 
931 

8 .15 
931 

( 21 ) 6 .  
1 286 .4-
= 355 . 
= 1 6 .9 

4 kg 
kg 

D?Y!/ha /day 
- - - . ..  

1 08 .  

Regrowth for Regrowth for 
approx .42 approx.63 
days 
kg DM/ha 

days 
kg D?l'/ha 

-· -

- - - ·-

( 9 )  1 5 .8 .75 
1 61 3 . 7-1 286 .4 
= 327 . 3  kg 
= 36 .4 kg 
DM/ha/day 

-



APPENDIX IV: continued 

Grass Growth Rates for the (On-Group) On-Sys�� 

Paddock 
No . 

49a 

39 

32 

41 

34 

Date cut after 
grazing and 
the r:l.llloun t of 

DM/ha 
kg DM/ha 

5 . 5 . 75 

588 

- - · -- · ··  

1 5 . 5 . 75 

534 . 2  

�-....... - .. . . . . . . __ 

25 . 5 . 75 

504 

3. 6 . 72 

560 

·--· -

1 0 . 6 . 75 

520 . 6  

--

Regrowth for 
approx. 21 

days 
kg ml/ha 

---
" 

(2 _3 )  28 . 5 . 75 

943 - 588 
= 355 kg 
= 1 5 .43 kg 
Dl.'/ha/day 

. .  · -- -

( 24 )  9 . 6 . 75 

795 . 2-534. 2 
= 261 kg 
= 1 0 . 9  kg 
Dlt/ha/day 

- � - ·- · --- -

( 2 5 )  1 9 .6 .:z5 

606 . 4  - 504 
= 1 02 . 4  kg 
= 4. 1  kg 
DM/ha/day 

( 23 )  26 . 6 . 75 

805 - 560 
= . 245 kg 
= 1 0 . 7  kg 
DM/ha/day 

-

( 23 )  3 . 7 . 75 

785 . 2-520 . 6  
= 264 . 6  kg 
= 1 1  .5 kg 
DM/ha/day 

-

-

* ( ) days of growth 

Regrowth for 
approx . 42 

days 
kg Dl.l/ha 

-
( 21 ) 1 8 . 6 . 75 

1 41 7 . 3  - 943 
= 474 . 3  kg 
= 22 .6  kg 
Dll'/ha/day 

r- • -
( 21 ) 12.:§. . 75 

1 263 . 5-795 .2  
= 468 . 3  kg 
= 22 . 3  kg 
DM/ha/day 

( 21 ) 1 0 . 7 . 75 

730 . 7-606 . 4  
= 1 24. 3 kg 
= 5 . 92 kg 
DM/ha/day 

( 21 ) 1 7 . 7 .75 

983 .4 - 805 
= 1 78 .4 kg 
= 8 .5 kg 
l»i'/ha/ day 

( 21 ) 24. 7 . 75 

1 089 .1 -785 . 2  
= 303 . 9  kg 
= 1 4. 5  kg 
m�/ha/day 

1 09 .  

Regrorlh for 
appr0x . 63 
days 
kg m�/ha 

- - -
(2 1 ) 9 . 7 . 72 

1 827 . 3-1 41 7 . 3  
= 41 0 kg 
= 1 s . 5  kg 
DN:/ha/day 

( 2 1  ) 2 1 . 7 . 75 

1 605 . 5-1 263 . 5  
= 31.:2 kg 
= 1 6 . 3  kg 
m�/ha/day 

-

( 1 7 ) 23 . 7 . 75 

1 1 1  3 � 8-7 30 . 7  
= 383 .1 kg 
= 22 .5  kg 
DM/ha/day 

( 6 )  23 . 7 . 75 

1 1 03 . 8-983 .4  
= 1 20 .4 kg 
= 20 . 1  kg 
DM/ha/day 



APPENDIX IV; continued 

Paddock Date cut after 
No . grazing and 

the amount of 
DM/ha 

kg me/ha 

Regrowth for 
approx. 21 

days 
kg mt:/ha 

Regrovrth f'or 
approx. 42 

days 
kg ill/ha 

1 1 0 . 

Regrowth f'or 
approx . 63  

days 
kg DM/ha 

----+------- - - - - . ----+---··-----+-------
24 1 7 . 6 . 75 

479 

( 2 3 )  1 0 . 7 . 75 

81 6 .8 - 479 
= 337 .8  kg 
= 1 4. 7  kg 

DM/ha/day 

( 1 5 )  25 . 7 . 75 

1 079 . 9-81 6 .  8 
= 263 . 1  kg 
= 1 7 . 54 kg 

DM/ha/day 

----+------�- 1---� - -·-�--+--·---- - - - - ·-·--· - ---
8 23. 6 .75 

431 . 2  

( 37 )  31 . 7 . 75 

809 . 1 -431 . 2  
= 377 .9  kg 
= 1 0 . 2  kg 

W./ha/day 
---------� ----------- -+-------------�----------�----------
27 a & b 3. 7 . 75 

543 . 1  

28c 1 7 . 7 . 75 

528 . 6  

( 26 )  29 . 7 . 75 ( 1 7 )  1 5 . 8 . 75 

709 . 3  -543 . 1 
= 1 66 . 2 kg 
= 6 .4 kg 

DM/ha/day 

1 270-709 . 3  
= 561  .4 kg 
= 33 .0 kg 

m�/ha/day 
� - - - 1-·--- - - - - - --+-------+-------

( 1 9 )  31 . 7 . 75 

1 1 77 . 2-791 . 3  
= 385 .9  kg 
= 20 . 3  kg 

mVha/day 

( 2 3 )  9 .8 . 75 

799 - 528 . 6  
= 270 . 6  kg 
= 1 1  .8 kg 

DM/ha/day 

( 1 3 )  1 3. 8 . 75 

1 466 .4-1 1 77 . 2  
= 289 .2  kg 
= 22 .25 kg 

DM/ha/day 

( 9 )  1 8 . 8 .  75 

1 024. 7-799 
= 225 . 7  kg 
= 25.0 kg 

DM/ha/day 
----------+-----------+------------ -+-------------+-----------

1 1  

Ungrazed 
during 
the 
trial 

2]..4. 75 

784 

( 48) 1 2 • 6 .  75 

1 865 - 784 
= 1 081 kg 
= 24.0 kg 

DM/ha/day 

(27) 8 . 7 . 75 

2344. 7-1 865 
= 479 . 7  kg 
= 1 7 .77 kg 

DM/ha/day 

( 1 8 ) 26 • 7 .  75 
2566 - 2345 
= 221 kg 
= � 2 . 3  kg 

DM/ha/day 



APPENDIX IV : continued 

Paddock 
No . 

1 7  
Ungrazed 
during 
the 
trial 

1 3 ) 

Date cut af'ter 
grazing and 

the amount of 
DM/ha 

kg DM/ha 

25.4 . 75 
1 008 

--- .. . . 

Regrowth for 
approx . 21 

days 
kg DM/ha 

(4.8 ) 1 2 .6 ·Z2 
21 59 .1 -1 008 
= 1 1 51 .1 kg 
= 23 . 98 kg 

Ilal:/ha/ day 
--

1 4  ) Not grazed during the trial 
37 ) 

1 1 1  • 

Regrowth for Regrowth for 
approx. 42 approx . 63 

days days 
kg m�/ha kg DM/ha 

(26 ) 8 . 7 .12 ( 21 ) 29 . 7 . 75 
261 1 .4-21 59 .1  2796--261 1 .4 
= 452 . 3  kg = 1 84.6  kg 
= 1 7 .4 kg = 8 " 79 kg 

DM/ha/day DM/ha/day 
-



APPENDIX V :  Estimation of IIJ cons�ecl/cow/day on padd�ck basis 

On/Off'J�yst�'!! 

Paddock m in a DM left kg Dfl Hay Hay/cow Hay No . of Area Amount Total 
No. Paddock after consumed consumed per da

) 
grass breaks grazed grass m 

& area before grazing per per (kg w equiv- per day consumed consumed 
grazing per paddock paddock alent ha per cow per day 

paddock (bales ) (70'%) per day 
I ,_ .. 

1 st Rotation 
I 21 

432 . 72 I 0 . 92 ha 1 339 .5 906 . 75 6 1 . os* I o .  76 I 3 I 0 . 307 I 3 .435 I 4.2 
( 2 . 27 ac ) (4. 51 5 ) 

.21 
1
980 . 1 4 

I 

206 • 4 I I 

1 .62 I 1 . 1 34 1 I I 1 . 63  I 2 . 76 0 .94 ha I 1 1 85 . 5 9 3 0. 31 3 
( 2 . 32 ac ) ( 3 . 25 ) 

40 
0 . 749 ha I 1 062 .0 1 649 .4 I 41 3 .4 I 

9 

I 

1 . 6 2 I 1 . 1 34 I 3 I 0 . 2496 I 3. 28 I 4.41 
( 1 .85 ac ) (4.9 ) 
33 

0 ,834 ha 
1
1 ?IJ7 , 7 

1
896 . 7 

I 
41 1 

I 

6 I 1 .08 I 0 . 76 I 3 I 0 . 278 I 3 . 262 I 4.02 ( 2 .06 ac ) (4. 342 )  
42 

0 .7449 ha I 1 047 . 7 1 571 . 5 1
476 . 2 I 9 I 1 . 62 I 1 .1

34
1 

3 I 0 . 2483 
I 

3 .8 I 4.93 
( 1 . 84  ac ) ( 5 .42 ) 

.£2 

1
791 .4 1 328 . 1  I I 2 . 1 6 I I I 0 . 284761 2 . 6 I 4.1 1 0 .8543 ha 

1
1 1 1 9 . 5 1 2  1 . 51 2 3 

( 2  .1 1 ac ) (4. 76 )  

26 a & b 
1 . 004  ha. 1 1 491 .94 1 965 .85 I 526 . 1  I 1 5 I 2 . 27 I 1 .59 I 4 I 0 .251 I 3 . 1 3 I 4.72 

(5 .40) ..... ..... 
1\) . 



APPENDIX V :  continued 

Paddock 
No . 

& area 

30 

DM in a Il� 
Paddock af 
before gra 
grazing p 

pad 

0 .9595 ha I 1 695 . 72 I 994 
( 2 . 37ac ) 

22 
o .  7976 ha I 1 458 I 81 5 (1 . 97 ac ) 

1 
o . s83 ha I 848 . 26 I 595 
( 1 .44 ac ) 

5 
0 . 7328 ha I 880 .09 1 666 
( 1 .81 ac ) 

.2 0 . 8097 ha 1 1 571 . 6 3  1 823 
(2 ac ) 

1 2 
0.�47 ha I 1 576 . 5  1 892 
(2 . 21 ac ) 

.1.2 
o .  94 ha I 1 6o9 .  3 1 925 
( 2 . 32 ac ) 

1 6 
o.b8o2 ha 1 1 350 . 9  1 666 
(1 .65 ac ) 

left 
ter 
zing 
er 
:lock 

. 04 

. 94 

.24 

. 1 1 

.46 

. 91 

. 9  

. 6  

Y:g DM Hay Hay/cow 
consumed consumed per day 

per per (kg DM )  
paddock paddock 

(bales )  

701 . 68 20 2 . 1 6  

642 .1  20  2 . 7  

253 .02 8 2 . 1 6 

21 3 . 98 4 2 . 1 6 

748 . 1 7 20 2 . 1 6 

683 . 59 1 6  2 . 1 6 

683 .4 1 6  2 . 1 62 

684 .3  1 6  3 . 1 62 

Hay No . of Area 
grass breaks grazed 
equiv- per day 
dent ha 
( 7af-,) 

1 . 52 5 0 . 1 91 9  

1 .89 4 0 . 1 994 

1 • 51 2 2 0 . 291 5 

1 . 51 2  1 0 .7328 

1 . 51 2  5 0 . 1 61 94 

1 .51 2 4 0 . 22367 

1 . 51 3 4 0 . 235 

1 . 51 2  4 0 . 1 7005 

Amount 
grass 

consumed 
p er cow 
per day 

3 . 34 

3 .82 

3 . 01 

5 . 09 

3 .56 

4.069 

4.069 

4.073 

Total 
DM 

consumed 
per day 

4.85 
( 5 . 5 )  

5 .  71 
( 6 . 52 ) 

4 . 52 
( 5 . 1 7 )  

6 . 60 
( 7 . 25 )  

5 .07 
( 5 . 72 )  

5 . 6  
( 6 . 231 ) 

5 .59 
(6 .23 )  

5 .6  
( 6 . 235 ) � 

� 
'vi 
. 



APPENDIX V: continued 

Paddock m� in a 
No . Paddock 

& area be�ore 
grazing 

0 .
�

68 ha l 890 .4 
( 1 .4 ac ) 
2nd Rotation 

21 
0 .93 ha 1 1 563 . 72 

11. 1 1 676 .0  0 . 94 ha 

40 
o .  74 ha 1 1 068.8 

22 0 .834 ha 1 1 426 . 3  

42 
40cows 
0 . 745 ha 1 1 05 . 6  

23 
4f)ccms 
0 .8.543 hal 1 457 . 3  

DM le�t 
�ter 

grazing 
per 

paddock 

538 . 5  

950 .4 

901 . 5  

745 . 2  

834.2 

733 . 5  

688 . 9  

kg DU Hay Hay/cow 
consumed consumed per da) 

per per (kg DM 
paddock paddock 

(bales ) 

351 . 9  8 2 . 1 62 

51 3 . 32 1 2  2 . 1 62 

774.5  22 2 . 973 

31 0 .8 28 3 . 73 

592 . 1  28 3. 783 

372 . 1  21 3 . 97 

768.4 28 3 . 783 

Hay No . o� Area 
grass breaks grazed 

equiv- per day 
alent ha 
( 70/S) 

1 . 51 2  2 0 . 2834 

1 . 51 2  7; 0 . 306 __, 

2 .08 4 0 . 235 

2 . 65 4 01 . 850 

2 . 65 4 0 . 2085 

2 .80 3 0 . 248 

2 . 65 4 0 . 21 33 

Amount 
grass 

consumed 
per cow 
per day 

4. 1 9 

4.87 

4 .61 

1 .85 

3 . 524 

3 . 70 

4.8 

Total 
DM 

consumed 
per day 

5 . 7  
( 6 . 352) 

6 .40 
(7 .032 ) 

6 . 70 
( 7 . 583) 

4 .50 
( 5 .633) 

6 . 20 
( 7 . 307) 

6 • .50 
( 7 .67) 

7 .45 
( 8 . 583 ) 

_.. 
_.. 
-r::-
• 



APPENDIX V :  continued 

Paddock DM in a 
No . paddock 

& area before 
grazing 

26a I 929 .4-

------ -· · � �  . .  - .  

DM left 
after 

grazing 
per 

paddock 
. · - - -

4-67 .4-

kg DM Hay Hay/cow 
consumed consumed per da) 

per per (kg m: 
paddock paddock 

(bales ) 
4-62 1 0 3.4-3 

Average weight of 1 bale = 2 2 . 7 kg 

Hay 
grass 
equiv-
alent 
( 7o1o) 
2 . 34 

- ---- - -

( ) Hay kg DJ.'/cow/day + grass kg DJ '/day 

No . of .Area Amount Total 
breaks grazed grass DM 

per day consumed consumed 
ha per cow per day 

per day 

2 -�� 20.1_ _ _1 6 • 
79 9 . 1 3 

( 1 0 . 573 ) 

Unbracketed figures are nll equivalent to  grass ( Eay grass e quivalence = 701,) 

� 
� 
\J1 
. 



APPENDIX V: continued 

On S;z:stem 

Paddock DM in a DM lef't kg DM Hay I Hay/cow Hay No . of Area Amount Total 
No . paddock after consumed consumed I per da) grass breaks grazed grass DM 

& area bef'ore grazing per per I (kg m: equiv- per day consumed consumed I grazing per paddock paddock : alent ha per cow per day 
paddock (bales)  I ( 70.%) per day 

I ··-r------ . - - -- ----- · --

49a 
0 . 8907 ha l 1 373 . 2 1 52 3 .91 1 849 . 29 I 80 4. 32 I 3 . 024 I 1 0 I 0 .089 I 2 .02 I 5 . 044 
( 2 . 2  ac ) I ( 6 . 34)  ! 39 
0 .88 ha 1 1 359 . 23 1 4b7 1 892 . 23 I 64 3 .84 I 2 . 688 1 9 I o ;1 o  I 2 . 36 I 5 .048 l I ( 2 . 1 6 ac ) j 

(6 .20 ) 
I I 32 

0 .93 ha 1 487 .4 L�b8 • 72 1 oo1 8 • 1 8 60 3 . 242 2 .268 I 1 0  I 0 . 093 I 2 .425 I 4 .693 
( 2 . 29 ac ) I I i I 1 ( 5 . 667 )  I I I I 
41 

0 .  72 ha 1 1 1 20 • 0 3 1 40 3 • 8 1 71 6 . 3  I 42 3 . 24 1 2 . 268 I 7 I 0 . 1 03 I 2 .44 I 4. 71 
( 1 .  78 ac ) I ( 5 . 68 )  I 
24 

0 .895 ha 1 1 784. 3 1 429 t 355 . 3  I 35 i 2 .  70 
1
1 .89 I 7 I 0 . 1 28 

I 

4.61 I 6 . 5  
( 2 . 21 ac ) t ( 7 . 31 ) i 

8 
0 . 761 ha I 2060 . 5 1 328 . 1 1 1 732 . 3  I 24 I 1 . 62 

1
1 . 1 35 I 8 I 0 .095 I 5 . 1 5 I 6 . 285 I 

( 1 . 88 ac ) I (6 . 77 )  
27 a & b 
1 .445 ha 2263 .6 1 567.4 r 696 . 2 I 27 I 1 • 621 

1
1 . 1 35 I 9 I 0 . 1 1 605 1 4.49 I 5

. 62 _.. 

( 2 . 58 ac ) (6 . 1 1 ) _.. 

Cl'\ 
• 



- -- - - --- -----

APPENDIX V :  continuea 

Paaaock DM in a DM left No . paaaock af'ter 
& area before grazing 

grazing per 
paaaock 

- �1-- ------·--� - - - -

28a & b 
38 cows 
1 . 1 6  ha 2881 . 6  91 7 . 9  
(2 .86 ac ) 
28c 

34 cows 
0 . 6802 ha 1 545 .0 359 . 6  
(1  . 68 ac ) 

kg m� Hay Hay/cow 
consume a consumea per aay 

per per (kg DM ) 
paaaock paaaock 

(bales ) 

1 963 . 7  1 6  1 . 1 9  

1 1 85 . 4  1 0  1 . 34  

( ) Hay kg Dlf./cow/aay + grass kg DM/aay 

Hay No . of' .Area Amount Total 
grass breaks grazea grass DM 
equiv- per aay consumea con sum ea 
alent ha per cow per aay 
( 7Cff'a ) per aay 

-·- -

0 . 833 8 0 . 1 4-5  6 .46 7.29  
(7 .65 )  

0 . 6802 5 0 . 1 3604 6 .973 7 . 91 
(8 . 31 3 ) 

Unbracketea figures are all equivalent to grass ( hay erass equivalence = 7Q1-) .  

.... .... 
--J . 



APPE.r.'niX VI : 

..12ll 
Month 

January 
February 
March 
April 
May 

June 
July 
August 
September 
October 
November 
December 

1 972 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Metereological _}2.<:� as recorded b.,Y-_ _Massey Universi�, 
Palmerston North 1 971 -75 ( recorded �t 8 . 30  a .m . ) 

Total 
Rainfall 

mm 

- � -

1 8 . 50 

1 32 . 1 0  

1 34. 60 

90 .40 

33 . 8  

1 1 0 . 5 

47 . 8  

1 1 6 . 5  

80 . 2 

1 23 . 0  

59 . 6  
54.4 

- · -� . . . . .  · -

60 . 1  

46 . 8  

1 35 . 1  

70 . 2  

1 1 0 . 9  

39 .4 

1 01 . 4  

77 . 7  

55 . 0  

64. 8 

29 . 6  

39 . 8 

Mean Soil 
Temperature 

(1 0 cm ) 
oc 

-·-- ·� -

1 9 

1 9 . 5  

1 5 . 8  

1 3 . 3  

1 0 . 9  

1 0 . 1 

6 . 7  

9 .0 

9 . 9  

1 2 . 1  

1 5 . 4  

1 8 . 1  

1 8 . 2  

1 7  . o  
1 6 . 9  

1 3 . 2  

9 . 5  

5 . 3  

6 . 9 

6 . 3  

1 0 . 2  

1 2 . 9  

1 6 . 5  

1 6 . 2 

Mean Grass Mean Air 
Minimum Temperature 
temperature oc oc 

1 2 . 7* 1 8 .6  

1 2 .  7* 1 9 . 5  

8 . 3* 1 6 . 7 

7 . 3* 1 4.9 

5 . 2* 1 2 .4 

4 .7  1 1  . 5  
1 . 2  8 .45 

4.0  1 0 .5 

4.4 1 0 . 9  

6 . 2  1 2 . 35 

6 . 7 1 4  • .? 
9 . 3  1 7  . o  

1 0 .8 1 7 . 1  

9 .0 1 6 .4-5 

1 1  .o 1 7 . 3 

6 . 2  1 3 . 6  

2 .9 1 0 .)+ 
- 1 . 3  6 . 7  

1 . 4  8 .9 

- 2 . 8 7 . 8  

4.8 1 1 . 3 

6 . 7  1 5 . 9  

9 . 1  1 5 . 6  

8 .6 1 4. 7  

M From D. S . I.R. Data - N.assey started compiling the data in June 1 971 . 

1 1 8 .  



APPENDIX VI :  continued 

M onth Total 

1.ill 
January 

February 

March 

April 

May 

June 

July 

August 

S eptember 

O ctober 

N ovember 

Dec ember 

1 974-
January 

Feb ruary 

March 

April 

May 

June 

July 

August 

S eptember 

October 

November 

December 

Rainfal 
mm 

5 . 1 3 
1 5 .0  

1 00 .4-

57 .4-
1 20 .0 

81 .0 
29 .8 
62 .0 
1 52 . 5 
3 3 . 3 
59 .4-
59 .4-

30 . 7 
55 . 5 
20 . 6 
1 1  o . o  
1 20 . 8 
39 .6 
251 . 2 
82 . 1  
1 1 6 . 2  
1 27 .5 
53 . 1 
77 .9 

1 

· - --

____ ...._ __ ___ _ 

1 1 9 .  

tjean Soil }fean Gra s s  Mean Air 
Temperature M inimum Temp erature 

( 1 0  cm ) Temp erature o
c oc o

c 
- ·  

1 8 . 9 1 0 . 2  1 7 . 6 
1 8 . 3 1 0 . 2  1 8 .C 

1 6 .6 1 0 . 1 1 6 . 9 

1 3 .4 7 .2 1 4 .C 
1 1 .4- 6 .8 1 1  . 9  

8 . 2 2 . 3  9 .0 
6 .4 0.8  8 .0 
8 . 2 2 .2 9 .5 

1 0 . 6 5 1 1 . 8  
1 3 . 0 5 . 5 1 2 . 7 
1 5 . 6 8 . 7 1 5 . 0 
1 8 .8 9 . 7 1 7 . 3 

1 8 . 6 9 . 2 1 7 . 1 
20 . 3  1 3 . 9 20 .4 
1 4-. 9 6 . 3  1 4 . 7 
1 3 . 7  7 .9 14 .8 
1 1 .4- 4. 8 1 1 . 7 
7.6 1 . 9 8 . 9 
8 . 1 - 5 . 5 9 . 2 

7 . 7  1 . 6 8 . 6 
1 0 . 6 5 . 5 1 1 . 9 
1 2 . 7 5 .9 1 2 . 5 
1 5 . 5 7 .9 1 5 .6 
1 8 .8 9.9 1 7 . 7 



APPENDIX VI : 

Month 

.1212 
January 
February 
March 
April 
May 

June 
July 
August 
September 
October 
November 
Decemb er 

continued 

Total 
Raini'all 

Elm 

---- • _. • "" ·o  • • 

37. 7 
29 . 6  
53 . 2 
71 . 4  
1 29 . 5 
66 . 9 
1 28 . 3  
1 61 . o  
55 . 6  
83 . 1 
54. 2  

1 01 . 7  

Mean S oil 
Temperature ( 1 0  cm) 

oc . .. ... ..- . . .... . . .  

20 . 3 
1 9 . 1  
1 7 .0 
1 3 .  3 
1 1  . o  
6 . 7  

6 . 1 

7 . 7  
9 . 6  
1 2 . 6  
1 3 . 3  
1 5 . 7  

1 20 . 

i1rean Grass Mean Air 
N:inimum Temperature 
Temperature oc oc 

1 2 . 1 20 .00 
1 2 . 3  1 9 . 3  
1 1  . 1 1 7 . 9 
7 . 7 14 . 6 
6 . 3  1 2 . 0 
0 . 7 8 . 1 
0 .8 7 .7 
3 . 3  9 . 7 
4.2 1 0 . 6  
7 . 2 1 3 . 3  
7 .0 1 3 . 0 
8 . 8 14 . 9 
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APPENDIX VII : D������ .Es���tion by cutting and visual appraisal 

The CuttiqQ_��� .the Visual As sessment Techniques 

Paddock No . 

1 st Rotation 

21 
31 

4-0 
33 
4-2 
23 

26 a & b 

30 
22 
1 
5 
9 
1 2  
1 5  
1 6  
38 

Cut tin 

DN: present 
before 

grazing 
kg DM/ha 

- .- .. . .  - .. . .  

1 4-56 
1 264-
1 4-1 8  
1 568 
1 4-05 . 6 
1 31 0 .4-
1 486 
1 767 . 28 
1 827 .84 
1 4-54-.88 
1 200. 6 
1 94-0 . 96 
1 762 0 

•1 71 2  . 5 
1 985 .8 
1 571 .4 

1 51 31 • 26 
1 570 . 70 

- - .. · - -- ·· -

g Technique Visual or Eye Teclmique 

DM present DM present DM present 
after before a"':"'ter 

graz ing grazing grazing 
kg DM/ha kg DM/ha kg DM/ha 

986 1 400 1 000 
1 04-2 . 7 1 200 900 

867 1 250 900 
1 075 . 2 1 350 1 1 00 
767 . 2  1 350 700 
829 . 3 1 200 700 
962 1 350 1 1 00 

1 036 1 500 1 1 00 
1 022 . 9 1 700 1 000 
1 021 • 3 1 350 1 050 
909 .4 1 000 850 
1 01 7 2000 900 
997 1 4-50 900 
985 .4 1 4-50 950 
980 1 800 900 
950 1 450 900 

-· - - - --

1 5448 .4 22800 1 1�950 
965 . 5 14-25 934.4 



APPENDIX VII : continued 

On System 

Paddock No . Cutting Technique 

DM present DM pre sent 
b efore after 

grazing 
kg IX�/ha 

grazing 
kg mVha 

---

41+a 1 541 . 2  588 
39 1544 . 6 534. 2 
32 1 598 . 24 504 
41 1 553.4 560 
34 1 786 .4 521 
24 1 994 479 
8 2707 . 6 531 . 2  

2 7  a & b 21 67 . 2  543 . 2 
28 a & b 2484. 2 791 . 3 

28c 2271 .4  527 

1 9647 . 94 5278 .9 
1 965 548 

·- ·-

1 22 .  

Visual or Eye Technique 

DM present DM present 
before after 

grazing grazing 
kg DM/ha kg DM/ha 

1 400 500 
1450 500 
1450 300 
1 500 500 
1 800 550 
21 00 300 
2800 400 
2000 550 
2500 800 
2200 500 

1 9200 4900 
1 920 490 
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APPSNDIX VII ; continued 

Average d£Y matter available per hec tare ob r.ained by the cutting and vi sual 

technig_ues 

Mean dry 
matter or 

1 6 pad�loclcs 
l<:g DM/ha 

On/Off System 

Range 

Before Gr:B; zing 
1 570 . 7  1 1 200-1 985 .8 

Ai'ter Gr::.zing 

96? . 5 829 . 3-1 075 

S . E . M .  

59 . 6 

20 . 9 

B .  Visual As ses s;nent Techn�� 

I 
Before Grazing 

1 425 1 1  000-2000 60 . 6 

Ai'ter Grazin� 

On System 

Mean dry 
matter of 
1 0  paddocks 

kg I1Jl/ha Range 

1 965 1 541+-2707 . 6 

548 431 -791 

1 920 1400-2800 

S . E .M .  

1 35 . 35 

30 .3 

1 53 .87 

934 .4 � 7�--
1
_
1
_oo_-..�._ . . .  -����� _ _ __ 

4
_
9
_
o 

__ 

300
-
8oo 

___ · ·- - - -��� 
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