
Copyright is owned by the Author of the thesis.  Permission is given for 
a copy to be downloaded by an individual for the purpose of research and 
private study only.  The thesis may not be reproduced elsewhere without 
the permission of the Author. 
 



SOi"i.E �.i{�'ECTS OF PASTURES SPECIES AND STOCKING RATE 

ON SH� AND PAS�UftE PRODUCTION 

A. THESIS 

presented in partial fulfilment of the requirements 

for the degree 

of 

l-1AST � OF AGRIOUL:tl.TRJI.J, SC!EN CE 

at 

l4.ASSEY mUVE;RSITl 

A. G. HUBLATH 

1969 



I �ish to thank especially �rofessor B. R. Watkin 

and Dr. G. A. 7ickham for their advice and guidance and their 

helpful d1scuso1ons and suggestions throughout this study. 

I als.J ;·:ish to th:.nl: :�.cofess8r A. 1. Kae for his useful comments 

ar;.d criticisx ;,£· t:1e dr�ft 8f this manuscriJ,Jt. 

l 2.:n s�-�-��t.;ful t:; Hr. R. Battersby f'Jr his assistance 

Kit'::. ;,a�ture ar..d �.·�:>1 ::O:?.lll_;Jli:l(; :J.nd ts �:�r. fi. 'rhatcher, l;�r. li. 

Sumner and .-:r. J. Scoffield for assisting '.l'i th i·lOol sampling 

on the Unive�sity f�rm. 

All ar.alys:ts -;;::.s ca.lcul'lted uslng (·�:=:ssey :Jniversity 

IK� co:1;uter .nro5rrtmG developed by Dr. 1··. Coc�ren:. to whom 

my ti1an�ts U'€ du.e. 

fur t:.1e final presentc.tian of this thesis I am 

indebted to Mr. E. Sincl&ir wto prepared the fi�ures and to 

.'.any other people have "lssisted v..ith this study and 

al t:1oue;h too numerous tJ cer: t.1on ind1 vidll.ally their important 

contri but1on is c:.ckno�.ledged here. 

The �>:or<'. l-lOUld not hs.ve heen ::Jssi ble wi t'10ut the 

generous financial su;�·!ort at the Inst1 tu to .Nac1onal de Tecnolog1a 

Agropecuar1a (I.N.T.!\.) of the Argentine Republic whose scholar

ship to New Zealand provided me with the opportunity to complete 

this work. 



CO#'j;ENTS 

Chapter Page 

I INTRODUCTION 1 

II REVIEW OF' LIT ERATTJRE 3 

A. A.�LV!AL PRODUCTION 4 

1 ) SEASONAL VARIATION IN WOOL GROWTH 4 
a) SEASONAL VARIATION IN WOOL 5 

GROWTH O.F GRAznw AND1ALS 

b) TEMPERATURE, LIGHT AND THE 7 
ANNUAL RHYTHM 

c) MEDIATION 0�, THE SEASONAL 10 
RHYTHH 

2) EODY GROw�H 11 

3) NUTRITION AND BODY GRO�'iTH 13 

4) NUTRITIONAL ""-\..EQ U I.P..El.fEN T FOR WOOL 15 
GROWTH 

5 )  E.F.P.EOT OF PASTURES SPECIES OH t8 
SHEEP PRODUCTION 

6) E:B'FECT OF STOCKING RATES ON 23 
SHEEP PRODUCTION 

B. PASTURES 31 

1 ) EiFECT OF STOCKING RATE ON 31 
PASTURE PRODUCT IOU AND ITS 

COMPONENTS 

2 )  EFFECT OF THE GRAZING ANIMAL 
ON THE YIELD AND ITS COMPONENTS 34 
a )  EFF.ECT OF DEFOLI.UION 01 34 

PASTURE PRODUCTION 

1) CARBOHYDRATE RESERVES 36 
11) ROOT GROWTH 36 
111) LBU GllOWTH AND LIGHT 37 

INTERCEPTION 

b) EFFEO! OF DEFOLIATION OB 40 
BOTANICAL COMPOSITION 

:� TREA.DDTG 41 
EFFECT OF DUNG AND URINE 42 



e) SELECTION OF PLANT 44 
MATERIAL BY THE GRAZING 
ANIMAL 

f) SUMMJ.RY OF THE E�'FECT OF 45 
GRAZING ON PASTURB 

III EXPERUi1"NT AL 48 

A. INTRODUCTION 48 

B. NATERIALS 49 

1 ) I,OCATION OF THE EXP .BRH1.SU T 49 

2) FIELD PLOTS D�SIGr 49 

3) EXPERIMENTAL AND1ALS 50 

c. METHODS 51 

1 ) PASTURE M..A.N .AG F.;Y",.EN T 51 

2) PASTUR� SA!·iPLES 51 

3) BOTANICAL ANALYSIS 52 

4) ANU1AL LIVE WEIGHT 52 

5) WOOL SA...lttPLL�G 52 

6) STATISTICAL ANALYSIS 54 

IV RESULTS 56 

1 ) PASTURE AVAILABILITY 56 

2 )  :PASTURE GROWTH 51 

3) BOTAN ICAL CO!>!:POSITION 59 

4) ESTIMATION OF GROUND COVER 60 

5) LIVE WEIGHT 60 

6) WOOL GROWTH 62 

7) WOOL LDGTH GROWTH RATE 64 

8 )  WOOL OH.A.RAOTERISTIOS 65 

V DISOUSSIOB 67 



VI 

VII 

SU�1l·1ARY 

.Lt.EF EREI1 CES 

77 

80 



1a 

1b 

2 

3 

4 

5 

6 

7 

8a 

8b 

9a 

9b 

10a 

10b 

-' 

LIS:r OF TABLES 

leteo ral o gical data for Manawatu 
temperature 

Meteo ro logic�l data for Manawatu -
rainfall 

Analysis of variance of to tal pasture 
available 

r-1eans of total pasture available 
(dry matter lb/acre) 

Mlalysis of variance of to tal pasture 
.;r:n;th 

�1eans oi' total pasture growth (dry 
matter l bs/acre) 

Estimation of botanical composition in 
terms of percen ta.ge of s_;ecies present 
in the to tal dry matter available 

Estimatio n  of  percentage of ground co ver 
determined by point analysis method 

Analysis of variance of live 't':eight 

Anal ysis of variance of live weight 
adjusted fo r live weight at th e previous 
weighing 

Estimates o f  effec t o f  factors on unadjusted 
live weight 

Estimates of effects of fact ors o n  adjusted 
live weight 

Analysis o f  variance o f  weight o.f  wo ol per 
sample and weight per uni t area 

Analysis o f  covarianc e of weight o f  woo l 
per samp le and wei ght p er un1 t area 
adjusted for weight at the first sample 

:Following 
page 

49 

49 

56 

56 

57 

58 

59 

60 

61 

61 

62 

62 

63 

63 



1 1 a Estimate of ef fect of factors on 63 
unadjusted 1v�ol growth 

1 1  b Estimate of effect of factors on 63 
adjusted ,.,ool growth 

12 Analysis of covariance �f fleece wei5ht 64 
adjusted for initial weight per unit area 

13 Estimates of effect of factors on adjusted 64 
fleece weight 

14 Analysis oi variance of wool characteristics 65 

15 Estimates of effe.ts of i"ac t.ors on tiOOl 65 
characteristics 



1 

2 

3 

4 

5 

6 

7 

10 

LIST 0 . liGURE§ 

Experimental area 

Changes in total pasture availability 
under low st0cking rate (mean dry matter 
lbs/acre ) 

Changes in total pasture availability 
under hie;h stoc1cinc3; rate (mean dry matter 
lbs/acre) 

Total pasture growth under low stocking 
rate (mean drl matter lbs/acre) 

fatal pasture 6rowth under high stoc:dng 
rate ( mean dry matter lbs/acre ) 

Live weight changes of sheep gr azing at 
low stocking rate 

Live ueight changes of sheep �razing at 
high stocki ng rate 

Greasy woolgrowth per uni t area during 
aa.lilpling periods 

Honthly variation in wool length growth 
of animals grazing at low stocking rate 

Monthly variat ion in wool length growth 
of animals grazing at high stockin rate 

rollcwing 

page 

49 

56 

56 

57 

57 

60 

60 

62 

64 

64 



Plate 

1 & 2 

3 

4 

5 

6 

7 

8 

9 

1 0  

1 1  

1 2 

LIST OF PLATE§ 

General view of the experimental area 

Selective grazing. Cocksfoo t/white clover 
pasture under low stocking rate 

Close up of white clover pasture low stocking 
rate showing 1nvas1on of Mentha puligium 

Low stocking rate white clover pasture 

High stocking rate white clover pasture 

Animals grazing cocksfoo t  pasture. Left, 
lo-v1 stocking rate; right, high stocking rate 

Sheep grazing white clover high stocking rate 

View of two high stocking rate  tre�tments. 
Left, white clover; right, cocksfoo t  

View of cocksfoo t  pastures. Left, low 
stocking rate; right, high stoc�ing rate 

3 month wool growth. Animal grazing cocksfoot 
high s tocking rate 

3 month woo l growth. Animal grazing white 
clover high stocking rate 

Following 
page 

49 

59 

59 

60 

60 

61 

61 

72 

72 

76 

76 




