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AFPENDIE 3.1 WOOL GROWTH REF: W.G, 3.1 78/79

SUMYART:

Observational studies on the pattern of wool growth in a range of ages and classes
of sheep have been carried out using a modified dye-banding teeimique. Entire
staples were measured and the Mean % Staple Growth in reriods of known length
calculated (TABLES 1A — 7). Mean % Daily Staple Growth was also calculated and
plotted in the form of histograms (FIGS 1 - 26), for lactating ewes and dry

sheep from the Two Pasture System Tricl (1.1) and the Dry Sheep Investigation (1.3},
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DYRBANDING & STAPLE MEASUREBMENT TECHNIQUE

TYPICAL STAPLE ON FLANK OF SHEEP

’/éég . Previous dye-bands

Solution of Duxafur
Black applied  w——
with syringe at
skia level on
various dates

Stsep Previous
gharn sheaxring

A 4
Staple collected and numbered
at ghearing for subsequent
messurenent in lab.

e.g., TYPICAL STAPLE UNDERGOING HMBASUREMENT

Staple lightly
z/fatrstched and

Stapie anchorsd anchored

on bhage line %\

\’lﬁ e ‘éwi’w‘i Y a1y esev /

Position of bands

and ends of staple t
marked off mm? paper
Lengthe snd intervals
for & nunhey of staples
are then tabuisted e.g£2
Date: 18/12/T8 €312/ 1 /19 e inieiiiriiiinrenranens
Periods 6 5 4 3 2 1 TOTAL
Ho. 316 Te3 6.0 15,8 16,2 12,7 18.5 76.5mm
Converaion to % growth )
per period e,g: 3.5 7.8 20,6 21,2 16.6 24,3 1006

Thege % growth per period figurss were averaged verdically for a number of sheep with
the same history {g.4. same age; all weaned & lamb ete.) to give HEAN ¢ STAPLE GROYTH
PER PRRIOD ss in the following tables, togother with the SAWPLE SIZE and STANDARD
BERGR of the MEAW,

The % DATLY STAPLE GROWTHE (PER PRRIOD} wss derived by dividing the MEAN % STAPLE
GROWTH PRER PERIOL by the numbsx of days in the peried {i.2, batiween bands) .



APPENDIX 3.1  WOOL GROWTH

RED:

W.6. 3.1/1.1 78/79

TLBIE 14:  78/79 SEASONAL YOOL GROWIH PATTERN - L.GT.TING ZWES FROM FYRGS () (1 .ﬁ)_com@g;i FLOCK
PERIOD: 1 2 3 & 5
9/1/78 ¢ s1/3/78 g3 51/5/ 78 grrmmmmmrmn = 515/ 8/ T8 & e =3 12/1/79 € i == 26/2/79
| DB IB DB DB |
! i ! { i
DAYS: ¥ 51 L 91 ; 76 ;_ 150 2 15 <
SHORN ~ (LACTATION)  CHORN W,TING ( WINTER ) Y (LABING) ¥ (LACTATION)  SHSRN

171 AGE ('A')  MBEAN % STAPLE GROWTH: 35.7 17.8 ' 17.8 : 19,7 5 9.0
EWES SAMPLE SIZE: 5 5 ! 5 i 5 ; 5
(4 CROP) STANDARD ERROR: +2.08 P 41452 ; +1.68 ; +2.32 g +0.81 5
1 SHORN JAN 9% DATLY ST.PLE GROWIH: 0.700 0.196 | 0.234 : 0.131 i 0.200 i
171 AGE ('A')  MEMN % STAPIE GROWEH: 1 - T s T 216 ; 2944 ; 16.5
EWES SAMPLE SIZE: - 5 6 -; 6 ; 6 ! 6
(4 CROP) STAND;RD ERROR: - P +2,33 5 +1.08 : +3.99 i £3.02
2 SHORN MR % DAILY STAPLE GROVTH: - © 700350 0.281 | 0,196 i 0,367

- - S S VS, - ! i e e em 2 en ik coraem S

" H H

72 4GE ('B') MEAN % STAPLE GROWIH: 28,3 . 167 ; 17.7 : 28.8 i 8.5
EVES SSMPLE SIZE: 3 ; 3 % 3 i 3 ; 3
(3 CROP) STANDARD ERROR: +3.53 Po41.6L 1 +2.89 i +ha78 : +0.75
1 SHORN JAN % DAILY STAPLE GROWTH: 0.555 © T0J83 0,233 | 0,192 3 o189 ]
172 AGE ('B') MEAN % STAPLE GROWTH: - T 30.5 ‘ 22,2 ? 31.9 i 15.3
EWES SAMPIE SIZE: - i 10 ! (0 10 g 10
(3 CROP) STANDIRD ERROR: ; - { 43,76 : +1.50 ; 2421 : 22.42
2 SHORN MAR % DAILY STAPLE GROWTH: ! - L 04335 0,292 ! 0,213 ; 0.340

1 SAMPLE SHEEP SHORN 9/1/78
2 SAMPLE SHEXP SHORW 1/3/78

ALL EWES WEANED & LAMB
DB - STAPLES DYE-BANDED ON THESE DATES
ALT, DAT. FROM FYRGS (R) (1.1) 78/79

TP.M 9/79
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TABIE 1B:  78/79 SEASONAL WOOL GROWIH PATTERN - LGTATING EVES FROM FIRGS (R) (1.1) CONTROL FLOCK

PERIOD: 1 2 3 )
- 5
1 8::_. [, C e ™ Fogrtan a3 e it - o . LY 3
9/ !/7 1/3/78%—~3 51/5/718 < 115/8/78 & meme = 312179 - =om e ooy 26/2/79
DB DB DB B ‘}
K . N ! :
DAYS: 54 Lo l 76 i 150 L5 ],
i dr i
e _ SHORY (L;CTITTIOITIN)E _ SHORN WING  (WINTER ) (LAMBING ) (LACT“TIO“I) SHORN
173 AGE('C')  MEAN % STIPLE GROWTH: | ; i e e T T T T T
EWES S.MPLE SIZE: | e B 15 ‘i 2.0 3 105
(2 crop) STIND.RD ERROR: i +2.88 Dol 0 ? 12 : 12
) SHORW JAN % DAILY STiPLE GROWIH: | T0.6 Lo f $0:39 { £1.88 : +1.29
GROWTH: 5 L To.245 0.230 ; 0.173 ! 5
1 : tpy s mean o mn p— : ! 0. 33
73 LGE ('C')  MBAN % STAPLE GROWEH: - EETIC N B v o e =
EWES SIPLE SIZE: n i S 2 | 29 ! 12.3
g28§§g§ )% 7 STAND-RED ERROR: - § +1 .45 1 +0.86 5 +1 53 : 1 ;3
‘R 5 ; i X : Il ] Fle +
DAILY STAPLE GROWEL: | = b Tou392 0.296 i 0.196 Ig T0.275
17L AGE ('D') VEAN % STAPLE GROWTH: , 4 T o it S S SN S
4 : ! 7.7 25, : 1 !
EVES SAMPLE SIZE: 11 i o ?51 { gt i e
g Sglggg)Jm STANDARD ERROR: +2.77 L a2.35 +0.98 i 44,28 i 11172
I = (] ) . - H -t I - L ! +
% DAILY STPLE GROVTH: 0.347 i To0.279 0.238 i 0.181 ; T0.256
174 AGE ('D')  MEAN % STAPLE GROWIH: - T S 5 i e e b el
EWES (MPLE SIZE: - IS Qule 3 3.5 1 M
g’ CROP) STAND:RD ERROR: - | 42,66 +1 80 i 218 : 11;5 x
SHORN M ; A i P Lo ; s 2. | 1.
R % DAILY STAPLE GROWIH: | - P T0.350 0,268 | 0.217 ! 0.253 i
* ' i‘ £ i
b ) 3
1 SHEEP 1
SHORN 9/1/78 ALL EWES WEANED . LAMB

2 SHEEP SHORN 1/3/78
DB - STAPLES DYE-BINDED ON THESE DATES

AL DATA FROM FTRGS (R) (1.1) 78/79

7.P. M. 9/79



APPENDIZ 3.1 WOOL GROWTH

REF: W.G. 3.1/1.1 78/79

TiBIE 2: 78/79 SEASONAL WOOL GROWTH P.TIERN - L. OTATING EUES FROM FYRES (R) (1.1) TREAPMENT FLOCK

PERIOD: 1 > 3 I 5
O/ U/ 78 e mmermm 3 1/ 3/ 80 =3 31/5/78 6 ===t A5/8/78 Gomr e = o3 12/ /79 (- e m—en 3 26/2/79
? DB DB DB
B
DAYS: 4, 51 Lo ] % | 150 é L5 3
_ - SHORN  (LiCTATION) ¥ W.PING  (WINTER) v (LIMBING) L (nacmaTION)  SHORN
71 gg (t11) UBAN % STIPLE GROVI: 30.6 1t 1h.6 ‘ 35.3 7.5
?WES ) SAMPLE SIZE: L E L b N 5 N
) CROP e f : : :
STDRD ERROR: | +4..2L Uo42.37 +3.12 : +1.37 ; +0.75
. ) i H ; e ] -
% DAILY STAPLE GROWTH: 0.600 0431 | 0,192 : 0.235 0.167
P e e R ST SR e SRR £ 13 i
3 ﬁ‘ = e L
172 acs (r21) EAN % ST/PTE GROVTH: 28,9 R EF A 17.6 : 33,7 ’ 6.3
?WES ) SAMPLE SIZE: 5 E 5 | 5 ’; 5 } 5
3 CROP s i ! i
STANDRD ERROR: +3.7k 3 +2.21 | +2.38 *i 090 ! +0,92
% DAILY STAPLE GROWTH: 0.567 L0147 : 0.232 ; 0.225 '; C.140
T— - - e " . T e e g s it ik o e
7y 4GE (tyr) BN ¢% STAPLE GROWTH: 27.53 ; 10.2 ; 17.3 E 3643 i 6.9
) SAMPIE SIZB: 3 L3 3 , 3 3
CROP . i :
ST{ND/RD ERROR: o L 41,73 5 +2.,19 I 43,38 i #1.5%
% D.ILY STAPIE GROWTH: 0.535 Pootiz 0.228 ! 0.242 ! 0.153 !

ALL SAMPIE SHEEP SHORN 9/1/78
NO INFORMATION AVATLABIE FOR 1/3%/78 SHEARING
NO TNFORMATION AVAILABIE FOR '73 AGE (2 CROP) EWES

ALL EWES WEANED A LaMB
DB - STAPTLES DYE-BINDED ON THESE DATES
1L DLTL FROM FYRES (R) (1.1) 78/79

?.P. M, 9/79
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DABIE %:  78/79 SELSONAL VOOT GROWEE PATTERN - LACTATING M.IDEN EWES FROM FYRGS (R) (1.1) CONTROL &

REP: W.G, 3.1/1.1 78/79

TRE,TMENT FLOCKS

PERIOD: 3 Iy 5
DEG 177 e o =} 31 /578 & e 15,/8f 78 frmre = ommme$ A2/ [7G Gy 26/2/79
_l DB DB DB |
DAYS: s # ! 76 150 3} L5 4
s e
SHORN MATNG  (WINTER) (L;MBING ) ¢ (L;/CTAPION)  SHORN
(75 sop ('EY) BN % STAPLE GROWIH: 43.5 i 18.3 , 30,7 7.5
MAIDEN EWES SAMPLE SIZE: 15 ; 15 ‘ 15 ! 15
0 CROP . ; : :
éONTROL) STANDARD EREOR: +1.77 : +0.84 ! #1.70 ! 40,65
% DAILY STAPLE GROWTH: * : 0,241 i 0.205 i 0.167
e i e e e e e o e e e e
! =, 3
175 AGE (151 ) ¥EAN % STAPLE GROVWTH: 12,0 : 18.4 Ir 33,4 : 6.2
IEﬁLIDEN E)L.?Es SiMPLE SIZE: 14, ; 1, ] 14 ! 14
0 CROP ! I !
TR L TYENT STANDARD ERROR: +0.71 i +0.28 ] +0.91 } £0.55
% DAILY STAPLE GROWTH: * : 0.242 ! 0.223 5 0.138

* QUEEP SHORN IN DECEMBER '77 BUT EX:iCT LENGTH OF PERIOD UNKNOWN

JEL EV‘ES WI&NED J’L Iu‘xMB
DB — STAPLES DYE-BANDED ON THESE DATES
ALL DATA FROM FYRGS (R) (1.1) 78/79

T.P.M. 9/79




APPENDIX 7,

0L GROWIH

REF: W.G. 3.1/1.3 78/79

L b 78/79 SEASGNAL WOOL GROFTH PATTERN - BJT & WETHER HOGES

PERIOD: 1 2 3 4 5 6 7
20/10/ 77 &ommmsmon = 3 31 /378 &m313/5/78 o —326/7/78 € - -————313/10/78€¢ — > 18/12/78
DB DB DB D3 ;
DiLYS: b 162 i | 43 L 7 j 79 { 66 W
BINTH | (WINTER ) ¥ SHORN
MEAN % STAPLE GROWTH: 47.2 9.3 14.7 ; 1.7 13.9
'77 AGE SAMPLE SIZE: 22 , 22 : 22 22 22
EWE HOGGS STINDiRD ERROR: : +0.64 1046 1 4039 0.1 40,36
% DATLY STAPLE GROWTH: i 0.291 ; 0.216 E 0.199 0.186 0.211
A & o b1 e NGRS e =k .;....., o r———— 3 v r —— o tir— ; — __.,{L- ; ——— s S — ,.:;..._._..__..._.._.....».._ o e —
YEAN % STAPLE GROWTH: i 464 L 407 1 158 14.8 13.0
177 4GB SAMPLE SIZE: i 28 23 ! g 28 , 28 ;
WETHER HOGES STAND/RD ERROR: +0.9% 403 L 40.46 20,41 . 40.80 |
% DAILY STPLE GROWTH: 0.286 0,249 0.21% 0.187 0497

¥ ASSUMED MEAN BIRTH DLTE
DB - STAPLES DYE-BANDED CN THESE D.TES

ATL DATA TROM FYRGS (Ds) (Wa) (1.3) 78/79

?.P.M. 9/79
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APPENDIX 3.1 WOOL GROWTH REF: W.G. 3.1/1.3 78/79
TABIZ 5 : 75/79 SEASONAL WOOL CROWD P iTTERN - SHE/RLING EWES & WETHERS
PERIOD: 1 ‘x 2 3 L 5 6
13/12/77€ 3 16/1/78 &=-==> 15/2/78 ¢~ =3 51/3/78 G——-2 13/5/78 &——> 26/7/78 -~ = ——==213/10/78 ¢--~518/12/78
! DB DB DB DB DB DB l
DAYS: N 3, ; 30 i by l L3 i -} . 79 E 66 N
SHORY ” v v (WINTER ) SHORN
e e _ 3 e — i
;76 - MEAN % STAPLE GROWTH: 8.9 : 18.4 : 14,1 { 13.5 : 15.8 : 16.9 : 12,2
Al . i H i
SHEARLING SLMPLE SIZE: 27 3 27 ! 27 : 27 ; 27 g 07 ! 27
EE ! ; i : :
??Egﬁjﬁ) STAND/RD ERROR: +1.C3 L 41,26 E +0.50 i ~C.3 i +0.60 - +0.67 C 41,06
i . b . = el i - : — : o ‘
% DAILY STAPLE GROWTH: 0.262 5 0.613 | 0.320 ! 0.34 0,243 ¢ 0.214 : 0,185
U ST T S SR SOV SO S YPIPRp PO &
; ! I : ] '
176 AGE MEAN % STAPLE GROWTH: 13.0 12,0 13,9 | 12,7 16.2 ] 15.7 : 15,3 |
¥ : ! ! : ' ! ;
SHEARLING SAMPIE SIZE: 26 ;_ 26 i 26 5 26 26 ! 26 i 26 ,
’?:E:TIS‘EE‘-QER) ST.AND;XRD ERROR: i1 .17 E ;!'0580 ; j_'on58 i i0.39 : i0°72 i i0.64 ‘E ;}:‘1 .09 i
% DATIY STAPLE GROWEH: 0.382 | 0.400 0.516 i 0.295 0.219 ! 0,199 : 0.232
! : : :

DB - STiPLES DYE-BAMDED ON THESE DATES

ATT, DiTA FROM FYreS (DS) (M4) (1.3) 78/79

T.P.M. 9/79
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APPENDIX 3.1 WOOL CROWTH ? REF: W.B. 3.1/4.3 78/79
TABIE 6 :  78/79 SRASONAL WQOOL GROWTH PATTERN - ADULT DRY EWES
PERIOD: 4 2 3 by 6 7
13/12/77 t-me316/2/78 imemn- 331/ 2/ T8 e 3 3/5/78 foomm - 3 26/ 7/ T8 e -2 13/10/78 6—~-~318/‘I 2/7&__.3 12/2/79
. | DB DB DB DB DB 66 ; .
DAYS: N 65 ¥ L3 1 43 ! 7k | 79 ¥ ‘= 5 e
SHORN SHORN. » h N (WINTER ) v v SHORN
i1 agp BN % STAPLE GROVTH: -1 18 ¢ 133 19.8 17.3 20,1 1045
DRY ETES SANPLE SIZE: : - ; 5 | 5 1 5 5 : 5 5
(6 SH;E:;&) ST/NDARD EPRCR: - . 40.75 L 20479 i 20.82 : 40,81 . 10,58 +1.31
% DAILY STAPLE GROWTH: - 0.439 ! 0,309 | 0.268 ; 0. 219 i 0. 30 0.187
172 ACE xmm\r % STAPLE GROWTH: | - 18 2 ; 1341 i 19.0 ‘ 16 5 ; 20.7 ; 12.4
DRY EWES SAMPLE SIZE; 5 ~ 6 5 6 ; 6 é : 6 -, 6
(5 szL‘i"iR) STANDARD ERROR: f - +0.91 . £0.60 b 20,7k : 40450 t 40466 +0.47
=g DAILY STAPIE GROWTH: - Ou LL23 0.305 : 0.257 0. 209 : 0. 314 0,221
P s ___-a"... ——— om vt o I I, G s e R s o P e et Yt i o e
173 168 VEAN % STAPLE GROVTH: ‘ - 18 1 12,7 L 1845 18,1 E 194 13,1
DRY BVES SAMPLE SIZE: - 7 : 7 } 7 ! 7 ; 7 7
(. SHEIR) STAND4RD BRROR: ; - £0.43 i +06k5 t 2041 -! 40062 E +0.37 ; +0.21
*H7 o DATLY STAPLE GROWTH: ; - 0.421 ! 0,295 ! 0.250 0. 229 : 0,294 0.23
e et tovmam m s oo e 4 e e = e e e i e e a b [ USRI N
A i
17, ACE MEAN % STAPIE CROWTH: : - 46,7 ! 12.9 ! 18 .3 : 18.8 | 19.8 13.3
DRY EWES AMPLE S1ZE: i - 9 ; 9 ! 9 ! 9 i 9 9
(5 SHELR) STANDARD BRROR: ' - +1.10 P 40439 {406 ; +0.50 41,06 o £0.60
% DAILY STAPLE GROWIH: - 0.388 ! T0.300 | T 0.247 | 0.238 0300 G 0257
g i o 2o o i AT = . WA i b . RN d S - l 4 — '; [ Ll e
75 sop VBN % STSPLE CROWIH: % 22.6% 12,3 1 10,0 ¢ T 14,6 § 16.2 9.3
DRY EWES SAMPLE SIZE: i 3 3 : 3 ! 3 : 3 : 3 3
(2 SHEAR) STANDARD ERROR: [ 42.55 #0401 4040 0 41,30 40,81 P 20.1 N
#57 of DATLY STAPLE GROWTH: : 0.348 | 0.286 0,233 ) 0.199 ; 0,185 ; 0.245 0.166 |
M ] 1 H

* o SHEAR EWES SHORN DEGCEMRER PRIOR TO ENTERING ADULT FLOCK
DB-STAPIES DYE~B.NDED ON THE3E DATES
ALL DATA FROM FYRGS (Ds) (WA) (1.3) 78/79

TP M. 9/79
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APPENDIX 3.1 WOOL GROWTH REF: W.¢. 3.3/1.3 78/79

TBIE 7 1 79/79 SEASON.AL WOOL GROWTH P.TTERN - iDULT WETHERS

PERIOD: 1 2 3 b 5 6
13/12/77 Go—316/2/78 &t 31/3/73 é~——213/5/78 &——3 26/7/78 4711 3/10/78 =—18/12/78

i DB DB DB DB DB i
! . -‘ t ; i i
ax Pooes i w3 k3 o 79 L6 L
SHORN > W v (WINTER ) " SHORN
i70 neg  MEAN % SLIPLE GROWTH: L2381 7.7 1350 17.3 16,8 | 107 |
‘{_nngS A\MPLE 8IZE: i 3 : 3 : 3 ; 3 3 : 3 j
(5 SHRIR) ST:NDARD ERROR: 40,76 L 41,73 .2 D 41,25 ; P Do At i
g% DAILY STPLE GROVTH: 0.366 o.12 0.3 0.234 . 0. 213 ; 0,162 .
173 A0 VEN % STAPLE GROWTH: 19.9 | ka3 19.6 L 19,6 16.3 1.2
WETHERS S.MPLE SIZE: 6 5 ! i 6 ’. 6 '3 6 ;
(4 SHEAR) ST-NDiRD ERROR: w300 #la2n +2.7') S A +2.17 booa3a7
% D4ILY STAPLE GROWTH: 0.306 ; 0.333 ‘. 0.1456 : 0.265 i 0.206 5 0.215 !
7, sgp  VEAN % STAPLE GROIF: 2.3 . 164 8§ 183 16,1 1300

'WETH;ERS SAMPLE SIZE: 10 i 10 ; 10 10 : 10 10
(3 SHER) STANDARD ERROR: +2.75 P #1.29 o #1161 L 40,58 z +1.35 P2 |
‘ % DAILY STAPLE GROWEH: "o. 528 0.381 0.34 ! 0.247 0.20k - o.,1 99
175 AGE MEAN % STAPLE GROWTH: 22.8 16,7 : 1.9 1742 17 1 “H % :
WETHERS SAMPLE SIZE: 8 : 8 8 ; 8 i 8 ; 8 _
(2 SHE:R) TANDARD ERROR: . #2.05 L 41,27 . #1405 L 41,46 ; +1.88 L 40,82 i

% DATLY STAPLE GROWTH: : 0.351 0,388 0.346 | 0.232 ! 0,216 ; 0.171
i : ¥ 1

DB - STAPLES DYE-B.NDED ON THESE D.TES

ALL DAT. FROM FYRGS (DS) (Wa) (1.3) 78/79

T,P.M. 9/79



APPENDIX 5.1

#OoOL GROWIH

REF:

WG 3.3/1.4 78/79

78/79_SEASONAL WOOL GROWTH PATTERN - LACTATING BWES FROM FYRGS (R) (1.1) CONTHOL FIOCK
Refer to Table 14 :

i mii moake morhss o Lo

+ Y re frees

PIG 1: 71 AGE BWES (4 CROF) SHOKN JANUARY
Sanmple Size: 5
All Weaned & lamb
%vmw
STRPLE RetW FPERIOT .
1 1 3 4 s
o003 | Suoaw
- antd
o600 )
080 |
Buos |
s Sﬂfﬂu,
CUT
ol |
I K 76 1sc gl  ®onvs
13 p.3 g ] B * - 4 q N | 3 | ‘i k)
9 i g 1y 1= %h
THRY  FER  PAAT ARR  tAY  JUN  RIL AVE  YEP oot MOV BEC  IAN FEE taR
LALTAYI O MATING W vaTed) LAMBINE  LACTATION
13 LA
FIG 2: 71 AGE EwesS (4 CROP) SHORN MARCH
Sample Size: &
All Wesned a Lamb
?a Dy
STAPRLE GEOWI PEfwO D! .
A 3 78 g
0800 % |
2100
0600
- o805 |
CHER M LHERM
3 S50 f ‘f
830
e
-XT.L. O
a3 6 g0 X2 # vAYS
H ] | Y L] 4 & & # 5 3 k) B ) []
; n 15 % 258
e BER AR HPR AT W Tue Aug SRR et Hoy  bme SAN PR “aK
MATING  WWINT2e) LAMEWE  LACTATIEN
vl Ll



APPENDIZ 3.1
78/79 SEASGNAL WOOL GROWTH PATTEEN - LACTATING BWES FROM FYRS (R) (1.1) CONTROL FIOCK

¥OOL GROWTH

REW:

W0, 3.1/1.1 78/79

Refer to Tahle 14

1918

(LN

FIG 3: 172 AGE BWES {3 CROP) SHORN JANUARY
Sample Sizs: 3
ALl Weaned a Lamb
% oAy
STAPLE G| eEoD:
‘ ] 2 3 &4 &
&
‘ 0100 %
L™
0.600 '
0500
0&% o
&
306 SHORN
5290 |
AL I
¥ 5 ¥ 1 i ¥ Y L 3 T T ¥ % )
® 9 3 N W 12 43
SBRM FER MM APR  maY YW Sun, Ak SEP 00T wov  DEC TAN FER  wam
LACTATIEN RATME  WinTER' L&t GiNg  LALTATION
- 1998 Ea L
FIG 4: '72 AGE BWES (3 CROP) SHORN MARCH
Sample Size: 10
411 Weaned a Lamb
A
SYROLE GRowth] PERISOY
2 3 4. &
RTLY o
0.6 |
0800 |
- oas 5“1‘“ i
Gawo |
LR T
Gagn ]
%* #Mﬁ
%41 1% H b h¥
[} [} [ [ S [ ] [ 1 E 3 1 i ) | ] 3 94
1 E g 1N 1
FAW  FEG  (afn PR TRY Yo Jen Avk FEP 6T Wy OEC XAW  FEE  mak
METING W anTeR LAMMEBING LACTATIOM

ad .



APPENDIX 3,1 WOOL CROWTRH REF: W.G. 3,3/1.1 98/7%

78/79_SEASONAL ¥OOL GROWTY PATTERN - LASTATING BWES FROM FYRGS (R) {1.1) CONTROL FIOUK

Refer to Table ib

FIG H: 173 AGE BWES {2 CHOP)Y SHORN JANUARY

Sample Sime: 12

All Weaned a Lamb
:‘:v DAY
«STRPE Qg | PERWOD
’ 2 3 § g
{I-.
S0RuM
6.500 7
CR T T
SHOMN
Qa00
GALL o ! "
Q-KW
§ 2 oS
Py ay 14 50 ug®
’ 5 3 ¥ T ] 13 ¥ [ Y [
Iy ' C! v ] ) h 3‘ ‘f Vi, m
cay FEB AR APL wmid SO T Aud SE ot wev OFe AN FER AR
LACTATION MATING s TER! LAMGING LACTATION
- qg LR
FIG 6: '73 AGE EWES {2 CROP) SHORN MARCH
Semple Size: 7
All Wesned & Lamb
% vawy
JtaeE feouind PEADD
* 3 & g
" oo . suzﬂu
& PED - SHORN
.00
ﬁ"ﬁ% -
SN
3 & OHYS
G 5 \CE L5
¥ ] [ ¥ ) ¥ 1 % * ) $ T ¥ ¥ 3
t Al i i 28
TR FER  MER AP DAY FUW  Tu. AUk 3BP 00T MoV DEC IAN FEB MR
LACTATION mute: wy (ntaR! LAMBING  LACTATION
9w WY
e, A1

nAML TOAN Tvpna (4 1) R/vo
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APPENDIX 3.1

WOOL GROWTH

REF: W.G, 3.1/i.1 78/79

78/79 SEASOWAL WOOL GROWTH PATYEEN - LACTATING EWES FROM FYRGS (R} (1.1) GONTROL FLOCK

Refer to Table 13

FIG_7: '74 AGE SWES (1 CROP) SHORN JANUARY

Semple Size: 11
411 Weanzd a Lanhb

s CTAPLE GRowty| PRAAOD!
! A 3 le §
0.560 & o
Mo An
a‘w L .&
Q-m L
QLG o
Do
» £ DRAYS
o qi 16 150 Ly
] » ) & E § § [ [ R 4 | ] [] L) 8
Y i 3 W Vi a2é
spw FER  PARE Abg, MAY  JUM NN Aul SBE oot My BEC IAN FER A
LALTHTIOM METING W N TER LAMEINE LASTATION
™R B

FIG £: 74 AGE BWES {1 CROP) SHORN MARCH

Sample Size: 11
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APFEADIX 3.1

WOOL GROWTH

REF: W.G. 3.1/1.1 78/19

78/79 SEASONAL WOUL GROWTH PATTERE - LACTATING BWAS FROM FYRGS (R) {1,1) TREATHENT FLOCK

Rafsr o Table 2

FIG G: 71 AGE BWE3 (4 CROP) SHORN JANUARY

Sample Size: 4
411 Weaned a Lamb
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APPENDIZ %.1 WOOL GROWTH HEP: W.G. 3.1/1,1 78/79

78/79 SEASONAL WOOL GROWTH PATTERN -~ LACTATING BWES FROM FYRCS () (4,1} TREATMENT FLOCK
Hefer to Table 2

FIG 11: '74 ACE EWES (1 CROP) SHORN JANUARY

Sample Size: 3
AlY Weaned a Lamb
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APPENEIX 3.1

W00 GROWTR BRF: W.G. 3.%/1.1 78/79

78/79 SBASONAL WOOL GROWTH PATTERN - TACTATING HATDEN EWES FROM FYRGS (R) (1.1)

Refer tc Table 3

CONTROL & TREATMENT FLOCKS

FIC 12: '75 AGE MAIDEY Zwes (0 CROP) LONTHOL FLOCK
Sample Biza: 15
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APPERDIX 3.1

WOOL CGROWTH

REF:

78/79 SEASOVAL WODL GROWTH PATTERN - EWE & WRTHER HOGGH

Refer tc Tabls 4

W.G. 3.1/1.% 78/79

PIG id4: 77 AGE EWE HOGGS
Sample Size:
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APEMNTET 3.1 WOOL GROWTH REF: W.0, %.4/1.3 7859

'TSf 75 SE&SO?\!A& WOOT, GROVTE PARTERH .. BHBAALING EWES & Wﬁiﬁ@ﬁ
Befer tn Table 5

FIG _i6: 776 AGE SHEARLING DWES {1 SHEAR) SHORY DRCEMARR

S iy

Bampla Size: 27

% oas
STRRE arcerw]  FERAGD
iw =R % i & &

-

# 0-1(1:)%‘

0600

0K

OH0
Seond

L I

WRORM

T

£ DANS

w3l e | &3 4 | 79 T
£ £ ¥ L) % . E1 [ -1 £ | 3 3 i )
- SR O 4 % X! 26 v 1y
Wpy  DEC FRN FER TAML BUA sy TUN UL RUGR 4EP 907 MOV Bl IHN
b 1 T BRS
Y aTh il

FIG 17: '76 AGE SHEARLING WETHEHS (1 SHEAR) SHORN DECEMBER
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78/79 SEASCNAL WOOIL GROVTH PATTERN - ADULT TRY EVES

BYDIX 3,1

Hoon GROWIH

flefer to Table &
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APPEEDIX 5,1 WOOL CROWTH RER: W.0. 5.1/1.% 78/79

78/ 79 SRASONAL WoOL GROWTH PATTERN - ADULYT DRY WWES
Refer to TPable &

PIG 20: 173 AGE DRY EWES (4 SHEAR) SHORN FEBRUARY
Sample Siza: 7T

% Ay
sTAMERRAWIM | LERQGO:
p : & -3 & 1
cmeGﬁQq SRR
L2 T
SO
VED R l
.
o0
ety TR,
& £ pays
&3 5 Y% 1% £6 1Y
B ¥ ] o ] % LA & -} ¥ [ [ [ B ] ]
ie d 3 &b 2 11 12
TR FED vAg APR A Yo Tl AUs SRd pet wew CuL TRM FES WAl
[ N o~ %
@ W g T R
1% 114
FIG 21: '74 AGE DRY R¥ES (3 SHEAR) SHORN FEBRUARY
Sampls Size: 9
% ALy
STRPUR ST PERLOG
3 3 £ g & 7
0.500% 4 -
LTI
U
baen ]
e
ALT. S
% TS
&
4% ird e k! (4 %6
T ¥ T ) S | T % r: 1 g ¥ ¥ ¥ L3 'y
1% 1 i3 XA ¥y e %

Shed FES 4AR APR wAY Jud 3Vl AVR 3P o0 NeY OEC TAN FEB WAR
toap towmoT £ R

1% _ 119 TR A



AFPRENDIE 3.1 WOOL GROWIH REP: W.G. 3.1/1.% 18/ 7
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'7’8/ 70 BEASONLL WOQL GROWYE PATTERY - ADULT DRY RUES
Hefer to Table 6

FIG 22: V75 AGE DRY EWES (2 SHRAR) SHORN DECEMBER
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SYOERLIN F.%  #00L IROWIH WBFT WelGe Zu1/1.3 13/45

18[13 SEASONAL WOOI, CROWTH FATTERN ~ ADULT WRTHERS
Refer to Tuble 7

FIG 23: '72 AGE WETHERZ (5 SHEAR) SHORN DECEMBER
Sample Size: 3
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APPENDIN 3.1 WOOL SROWTH REF: W.G. 3.1/1.% 98779

78/79 SEASONAL HOOL GROWTH PATTRRN -~ ADULT WETHERS

Refer to Tabla T

Fig 2u: 174 AGE WETHERS {3 SHWAR) SHORN DECEMBER
Sample Slze: 10
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FIG 26: V715 AGE WETHERS (2 SHE4R) SHORN DECEMBER
Sample Size: 8
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Appendix 3,2

13

%,.2 PRE-PARTUI FAODING BXPIRIMIIT: FOX DAY BAST

Two small flocks of ewes in five ages are compared, one of which is supplemented
by gracs cubes made available from five - six weeks nrior to lambing commencing
at 0.1kg and rising to 0.45kg/per head/day.

Ohject: To determine the level of nutrition necessary during the pre-~parium
period to influence the birth weights of lambs,

Treatnents: The Control flock is set stocked and not supplemented.

The Treatment flock is set stocked and supplemented six weeks prior to lambing
on a rising scale {Russel HFRO 4th Triennial Report).

Method: Deiails are given in this section.
Results: The resulis have not as yet been subject to statigtical analysis.
CONTROL TREATMENT

T1/78 78/79 77/78 78/79
Hean birth weight 3.3kg %.6kg 3.6kg 3.8kg

Pre-pavtum period

ewe weight change +1,2kg +3,6kg  +4.5kg +6.3kg

Digeusgion: Doubtless Dickson (Davies et al 71) would in 1969 have attempied

an experimsnt similar 4o this had tre arrival of the Team been earlier in the

year. 4n attempt however was made to influence laciation and wool growth during
ard ofter lembing with irconclusive results, apparently due to similer difficulties
in training the animsls to accept the supplement.



PRE-DARIUM FIELING VEKPERVANT - FOX BAY EAST

e o e e o A
SCIEDITE OF WixX 1679/80

mem T Ty AT

SOTIVITINS

Weigh, condition score and dye band all C & T ewes
Commence mating (2 rams per flock required )

Wéigh, conditisn score and dye bard all C & T ewes
Weign, condition score and dye band all C & T ewes

Weigh, condition score and dye band all C & T ewes
Tambing commences with detailed recording

Weigh, condition score and dye band all ¢ & T ewes
*Weigh and condition score all ¢ & T ewes

Weigh and condition score all C & T ewes

Shear all ¢ & T ewes, recording woel welghts

Recover dye banding samples

Cull and cast ewes removed

Select, tag, weigh and condition score replacement maiden ewes
Dye band all shorn ewes and maidens

WL PROVIETINAL LAY 1O,
L [
L 2/5/79 2
2 15/6/79 L6
Remwve all rams
3 17/8/79 109
Commence feeding T ewes
L 28/9/79 151
5 16/11/79 200
Weigh all lambs
5% */12/79 ¥
Weigh all lambs
6 3 /1/80 276
Weigh all lambs
Mark and wean all lambs
7 31/3/80 335

Weigh, conditicn score and dye band all C & T ewes

Additional weighing especially lambs - mid/late Decesber if time permits

411 dates are provisional to take account of holidays, travel delays etc.

Jontrol ewes are referred ta as C
Treatment ewes are referred to as T

pauddocks: N North Paddock
3 8euth Paddock

;3 N2

-

= <

R

& T

& T

t = Lo =
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PRE-PARTUM FEEDING EXPERIMENT : FOX BAY EAST 1977/78 2.2
CONTROL
YEAR SAMPLE LAMB CROP PRE-MATE FREED PERICD LAMBING PERIOD MEAN LAMBING M WRAN WIEAN FLEECE
OF BIRTH NO. AT MATING LIVE WT(kg) WT CHANGE  WT CHANGE BIRTH WT PERCENTAGE WT PERCENTAGE WT(kg)

69 9 5 43.8 -0, 2 -0.9 2,9 56 i7.0 Ll 2.0
70 9 b L, 1 +1.6 -3.0 3. 78 16.4 67 3.1
7L 10 3 1.3 +1.0 -1.5 3. 8 60 19,0 Lo 3.1
72 11 2 3.2 +2,6 ~3.9 A1 91 20,5 9l 3. 2
73 10 1 L43.4h +0. 8 2.7 3.4 70 18.7 Lo 3.5
Adult

age-groups Mean L3,2 +1,2 -2. 4 3.3 72 18. 3 56 3e 2
7L 10 O 36,6 +2,0 ~-0.7 3.0 L0 16.7 30 2.8

59
Lambs born 66% Lambs weaned 62%
TREATMENT

69 S 5 L7.7 +5.59 -1.9 3.4 67 18,2 67 3.1
70 8 L L1.5 .3 -1.3 3.5 62,5 17.8 62.5 2.7
71 8 3 38, 4 +2. 6 2.6 3.8 75 17.6 50 3.0
72 11 2 L43.5 +l. 6 -3.5 3.7 100 2l. L 73 3.2
73 10 1 42,7 +5. 2 ~3.0 3,6 1C0 21,9 100 3.2
Adult

age-groups Mean 2.8 +e 5 -2.6 3.6 81 15. 4 70.5 3.2
7h _5_§ 0 2%8.0 +4. 9 ~h.2 3.5 83 15.5 67 3.2

Lambs born 80.8%  Lambs weaned 69%



PRE-PARTUM FEEDING EXPERIMENT : FOX BAY BAST 1978/79 3.2

CONTROL
YEAR SAVMPLE LAMB CROP PRE-MATE FEED PERICD IAMBING PERICD MEAN LAMBING M WEAN WEAN FLEECE
OF BIRTH NO. AT MATING LIVE WDh(kg) WT CHANGE WT CHANGE BIRTH W PERCENTAGE WT PERCENTAGE WT(kg)
70 10 5 43.1 +la 1} ~4. 9 3.9 80 15,7 80 2.7
71 10 L L. O +3.2 -6, 9 3.2 120 15.0 90 2.8
72 11 3 L5.1 +32.2 4.7 3.9 91 20. 5 82 3.0
73 10 2 L6.1 +3.3 -8, 2 3.6 90 17.3 50 3.2
7h 10 1 LO0.6 +. 1 -1, 0 3.4 80 17.1 80 3.0
Adult
age-groups Mean L3, 8 +3,6 -5, 8 3,6 9l 17.1 76 2.9
75 10 0 1O, 2 +1.7 -2.9 3.3 80 16.7 80 3.3
53
Lambs born 9L% Lambs weaned 80%
TREATMENT
70 8 5 L8.9 +H. % ~1.7 3.9 100 17.7 62,5 2.75
71 & L L5. 4 +6. 8 ~l, 2 4.0 75 18.4 75 2.9
72 11 3 Lh.,7 +6.3 -6.0 3.7 109 18.9 100 2.9
73 9 2 L6. L +6. 1 ~l. 6 3.75 89 21.9 89 3.4
7h 8 1 LO. L +6, 2 —-2.2 3.6 50 19.6 50 3.1
Adult
age-groups Mean L5, 2 +6. 3 -3.8 3.8 85 19.3 75 3.0
75 Eﬁ 0 L2.6 +4.3 ~5.2 3.2 100 17.9 80 Z.
9

Lanbs born 88% Lambs weaned 75%



PRE-PARTUM FOELING WXPELINT - FOX BAY EAST

-me—ge . . Py [
SCEZIONT OP WX 1875/80
P i R T T R

WP PROVISIONAL DAY WO. LUTIVITIES FLOCK  GRAKING
Ls L7 — e mnn _ . e e
1 2/5/79 2 Weigh, condition score and dye band all C & T ewes C&T i
Commsnce mating (2 rams per flock required)
15/6/79 L5 Weigh, conditisn score and dye band all C & T ewes C&T o
Remove all rams '
3 17/8/79 109 Weigh, condition score and dye band all C & T ewes 3 N
Commence feeding T ewes T 3
ik 28/9/79 151 Weigh, condition score and dye band all C & T ewes e N
Lambing commences with detailed recording T S
5 16,/11/79 200 Weigh, condition score and dye band all C & T ewes 0&T N
Weigh all lambs
5% */12/79 * ¥Woigh and condition score all ¢ & T ewes c&rT N
Weigh all lambs
6 %1 /1/80 276 Weigh and condition score all G & T ewes 0&T N
Shear all ¢ & T ewes, recording wool weights
Recover dye banding samples
Cull and cast ewes removed
Select, tag, weigh and condition score replacement maiden ewes
Dye band all shorn ewes and maidens
Weigh all lambs
Mark and wean all lambs
7 31/3%/80 335 Weigh, cenditicn score and dye band all C & T ewes C&T N

Additional weighing especially lambs - mid/late December if time permits

411 dates are provisional to take account of holidays, travel delays etoc.

Control ewes are referred ts as G Paddocks: N Worth Paddock

Treatiment ewes are referred to as T

3 Sputh Paddock
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MATING PERFVORWANCE SALVADOR. 1977, 1978

FIOCK CONTROT, TREATMENT

AGHE Maidens Adults Total Maidens  Adults Total
Percentage of ewes ai
served in the first 200 92 70 95 91 99 98
17 days of mating a
which lambea 1978 o1 97 97 78 91 9
Percentage of ewes 1977 67 81 77 57 87 68
whicl repeated and
which lambed 1978 20 79 84 43 82 TO
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=5 Repeadiction Report Code 3.5(2)

sl

OVULATION RATE OF BRERDING FikS AT WORTH ARM 1978

[ U
AT
3._,'.:..1.1.__\‘.‘.1_..1. v

A investigation at North Arm between April and August 1978 to cbserve the pattern
of cvulation in 3 ages of ewes during the period when such sheep are most likely
£~ be mated and to obtain details of their body weight changes, carcase weights,
Irilling out percentages and chest depths.

Unfortunately, two rams broke into the ewe flock and successfully mated with at
least 33 ewea thus making accurate interpretation of the results d&ifficult,

The overall pattern was one of maintenance of body weight until July when a gharyp
docrease ocurred, Ovulation rate pealed at about 130% in late May and thereafter
steadily decreased and the incidence of ancestrus increased from 0% in early July
un to 66% in August at the end of the investigation.

The Grasslends Trials Unit original date for the onset of mating in their flocks
would overlap with this period of rising incidence of anoestrus.

T+ ig shown *hat maiden ewes at 2% years of age have not reached their mature
body weight, Overall the mature ewes on this farm had a carcase weight of
avprorimately 18kg, and chest depth of 28cm and e killing out percentage of 44%,

2ha2ek
i suall pilot study in 1977 in vhich farms were requested to collect ewes utferd
2rd ove~ies for subsequent examination, indicated an ovulation rate of about 130%,
mfsoctunateiy the method of this study was such that 1ittle credance can be given
4: hat value es an accurate indicator of the real situation.

the object of this investigation was to observe the pattern of ovulation rate in

7 ages of ewes during the period when taey are most likely to be mated to cbtain
gotails of their mean body weight changes, carcase weighis, chest depth and killing
out percentages.

Fern & flock of ewes culled for wool or conformation faults 6 groups were formed
counposed of one group of 67 and one group of 16 from sach of the maiden, 1-crop

snd 2-crop ewes born in 1975, 1974 and 19753 respectively, each sheep having a ranéom
chence of being allotted to either group within the age--groups.

The “ivweee groups of 16 sheep were run in a small camp near the settlement and were
siched each Monday morning to obtain details of weight change patterns with tne

The threec groups of 67 sheep were run together in a separate camp, The original
intonticn was to withdraw 10 cwes cach weelk, randomly selected, so that I each
of two age groups and 4 ewes of the other would be slaughtered each Monday. In
the event, however, 20 ewes were withdrawn with 10 being slaughtered and the
pemaining 10 being held for the next week's killing,

sotor o sleughter the ewes'! body weights and chest depth (at mazimum size) were
povomiad,  ACter slaugater, the carcase weight (dressed carcase with head and
kiﬁmeys) wss recsrded and the uterus and ovaries from each ewe stored in 105
forpaldehyde solution for later examination.

The ovarics were examined by dissection and the most recent ayent in the cycle of
cenmien funciion -~ adjudged purely by details of the corpora lutea - was recorded.
Fo memsurencbs were made to ostimate the age of the corpora lutea. A pydef
sxoination of the wberus vas madae,



Rcsults and Tiscussion

The resuits are condused by the fact that two rams were found in the slaughter
gecup on 15%h Mey and, although it is not known for how long they had been in
vitn the owes, 1t is thought that it was probhadbly not more than 14 days. HNever-
chelesy as can be seen from Table 1 a total »f 33 cwes arc known to have been
taicd and held o the service by these rems representing 24.2%, 15.4% and 10,8%
of the ewes availabic in the 2-, 1-, and O-crop groups respectively. (The die-
p2rity botweon the original A7 owes in each group was due fto the unidentified
Tresence of some wothers).

he owes which arce kaowa to have heen in lamb were deloted from all calculations
loaving 50, 55 ond 58 in the 2-, 1-, and O-crop groups respectively.

The mean wolgh'bs of all thesc cwes on ist April 1978 is chown in Table 1 and may
i

be comp?rod with the mean weights of the 16 ewes -reighced ecvery week (shown in
Table 2) 2~

Mean Ueight on 1st April 1978

O-—crop 1-crop 2—~crop

foighed groups 36 .8ke 43, 4icg 44.7kg
of 16
Remainder of

groups of 67 335.6kg 40.2kg 40, 6kg

LLough The smallor groups eppear to have had a higher mean weight at the outsa®
_F the iavestigation, the high cocefficicnts of variation of these values indicate
et the two semples arc most probably fror the same population in each age group.

The progress of the groups which were weighed every weck is shown in Table 2 and

im Figure 1. I+t is apparent that not ouly arce the meen body weights of the 3 age
groups in a distinet scale but also the coefficiente of variation (CV) of theso
bodsr weights arc in a scale with the younger age group having the lowest CV.
t£1thovrgh some of the variation in mean body weight is due o the sheep being
woigbed whon their fleeces were wet {on 17th Avril, 1s% Nay, 3rd, 10th & 17th July),
*he overall trend is o sharp decrease ia body weight at the beginning of July
~vards. Fxeminacvion of the metecvological data from Stanley {(not shown) gives no
corv eplanation and this deerccsc in body weight is probably a function of the
combinedion of cold wet woather and advancing winter period. The disparity in

mos= hody weights of the maiden cwes and tho other ages must be taken as signifying
incomplete maturity of the youngest age group.

ohs gean chenge in body weight of the owes slaughtered cach week as comparcd to
“hei. body weights on 1st Lpril is shown in Pigurc 2. The values are those for all
the slaughtered sheep together are not separated into age groups due to the déletiom
of prognant ewes moking the groups killed each week too small. The overall picture
im jouch the same as that shown by the weekly weighings of the smaller groups {Figure
1 indiecating that the samples of cach group slaughtered cach weck could be regarded
as baing represontative of the flock situation.

Turning to the porcentage of corpora lutea per ewe, and the percentage of owes
reccsded as boing in ancestrus, showm in Figure 2 with details in Table 3, it

e e scen that the ovalation rate (judged by presence or absence of corpora
faven of wimilar sizes; appeaws to peak in middle-end of May with a distinet tail-
off :n July. Obviougly a compounding influence on this pattern was the presence
of 2 pams detected on 15th May which also happens to be the day of the highest
rocorded ovulation rate. What influence these rams may have had on ovulation
rate may cnly be swmised but it is possible that after an initial stimulation,
Heper was o roccudery depresaion 5th, 12th & 19%h June following the rdia™s
TOICTTRL,
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The ewes were regarded as being in ancostrus if neither of their ovaries showad
wiqng of recont functicn in boerms of preseace of corpora luktea on follicles,

st this ne uhoai of claggification may be up to 18 days behind "echodule! (the
aned period of death of a corpus lubewn), it does give a piclure of the flock

grLEuation.

The Grasslands 'II‘ als Unit's flock at Bronton Loch and Ronda were firet mated (in
1576) on 2ist June (midwinter) which means that some of the ewes {assuming thosc
two Klocks to m, .;,m_Lla as tho Horth Arm ¢1o:,k) would come into a mateable
geason for the fMrst time during the period when the ineidence of anoestrus wWas
wereasing,  The two teial flocks are now muted starting on 5th June but this

Reie

w5 31113 dengorously near the beginning of the anoesirus period, These dotails,

wgever, should be treated with socme caution because of the devastation wrought
oy the *-.m rams,

l , 'l I_|.

["

Purther details of the cwes vhyslology are shouwn in Table 1 with the mcan carcase
woights of appreximately 16 and 19 kilograms and chest depths of 26 and 28 conti~
vetres for meiden and Tadult' ewes vespectively with a killing out percentage of

. ]
approxinately 44% for all ages.

Acimorledarmeats:  The staff of North Arm, in particular IHr. Nigel Knight arc to be

“Hrmled for racording the dats and coilection of the samples and Mr. Tony Blake
for making the shecp available.

<. 3. Whitlsy

Juna 1979
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TABLE 1

Summary of details of ewss which were slaughtered

at North Arm between April and Auvgust 1978

Ewes born Ewes born Liwes born

1975 1974 1973

(maidens) (1-crop) (2~crop)
Number involved 58 55 50

Mean weight at start 33,6 + 5.8 40.2 + 7.3 40.6 £ 4.6

kg £ 15D -

Mean carcase weight (1)

kg + 15D 16.0 + 2,2 18.7 + 3.1 18.9 £ 2.3
Hean killing out percentage (3) 4%.3% + 3.3 44.8 + 2.9 44,1 + 3.3
% 4+ 18D

llean chest Cepth (2) 064 ~ 1.2 28.0 + 1.9 28.5 + 1.5
Cm -l: 1SD L] oW - £ —— L] - —— L
Mumber which got in lamb

by mistake 7 t0 16
Porcentage of owes available 10.8% 15,455 24,2%

(1) Carcase weight was measured as dressed carcase with head and kidneys.
(2) Cxest depth was measured at greatest value on live animal,

(3) Xilling out percentage calculated from Carcage weight
Body weight prior to slaughter

x 100
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REPORT ON TER INFORMATION GOLIECTED AT HILL COVE 1978/79_CONCERNING
PERINATAL MORTALITY AND LAMB PERFORMANCE.

Summarry: In two flocks of ewes (Mount Bdgeworth, 2- and 3- crop, and Main Point
1- crop) the apparent iambing percentages were 827 and 84% respectively
but the apparent lamb losses were 127 and 25% respectively.

Although the birth weights of lambs in Crooked Inlet West (3.3 Kg) which
were born ir mid October wereiiighter than the lambs born in BEolmsteds
(%.8 Kg) in November, the difference had disappeared by weaning when the
average body weight of 252 lambs was 19,1 Yg.

The method of recording is bfiefly described and the problems and inaccuracies
discussed, Iines of further investigetion are suggested.

Tntroduction: In September 1978 nine farms were asked to participate in a suwall
pilot survey to obtain information on ewe barremness, perinatal mortality
of lambs, lamb birthjngsrking and weaning weights.

The information received from Hill Cove is presented below.

Ewe Barremness and perinatal mortality of lambs, In each of two flocks,
VWount Bageworth and Main Point, 100 ewes were exnmined approximately one
month before the onset of lambing., Those ewes which were thought to be in
lomb were raddle marked with one colour and those thought not %o be in
lanb were narked with another colcur,

At larb marking, these ewes were agein examined and the state of the udder
rocorded ag being “"nilk" or "dry". It wes considered that "oilk" ewes had
produced a lamb which had effectively suckled for sone time and those that
were "dry" had either not produced (i.e. were barren) a lamb or had given
birth to a lamb that had not suckled effectively and had died.

Unfortunately it was not possivle to follow the progress of the ewes through
to weaning but the details of the recorded information are set out below:-

Mount Hdzeworth flock of ewes having their second and third lambs (3%'and
A% years old respectively).

Random sample of 100 ewes cxanined one nonth prior to lambing:-
64 in lamb and 35 not in lanb.
at marking:— of the 64 thought to be in lanb, 60 were "nilk" and
4_ " d:fy" R
of the 36 thought not to be in lanb, 22 were " 2"
and 14 “dry".

Thaorefore a total of 82 were "milk" compared to a recorded lamb marking
percentage of 69.4% (on ewes present) indicating a loss of about 12%
hetwsen birth and marking.

The apparent lambing percentage was 825,

Main Point flock of 10C naiden ewes:i—

of the 64 thought to be in lamb and the 76 thought not to be in lamb when
exanined one month prior to lambing, 60 and 24 respactively had milked
and 4 and 12 vespectively were 4ry.

The lambd markine tally was 58,8% which shows an approxinate loss of 25%
(60 + 24 = 84 ~ 59 = £5) botween birth and marking.

- N 4 . - o
The assumed lambing percentage boing €47,
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Tanbh Birth Weights

Mrooked Inlet West The onset of lanbing in this flock of nixed age ewss
Was in the riddie of October and the lanb birth weights recorded in the
first 24 hours of life between 13th and 23%rd October 1978 were as follows: -
(1lanb's sex was not recorded) .

eve age nurtber larib weight (+ 18D)
5 crop 21 3.4 + 0.7 Kg

4 crop 1 3.0 Kg

3 c10p 12 5.1 + 0.6 Kg

2 crop 2 4.3 + 0.3 Xg

1 crop 1 3.8 Kz

O erop 7 2.7 + 1.4 Xg
Totel 44 3.3 + 0.8 g

The average Weight of lamb per ewe fron 41 ewes (i.e. three sets of twins)
was 3.5 £ 1.0 Kg

Holnsteds The onset of lambing iu this flock of rixed age ewes was at the
very end of October and the lamb birth weights were recorded betwesn
F04th October and 12+th Novenber.

ewe age number lanb weight (+ 1SD)
4 4.0 + 0.6 Xg
19 3.8 + 0.7 L
5 1 4.0 Kg
Total 24 3.8 + 0.6 Zg

If the period 30th October to 12th Woverber is approxinately equally
divided, the birth weights of the lambs were as followg:--

0.7 Kg
0.5 Kg

3.8
3.8

14 lambs born between 30th October and 4th November
10 lambs born heiween 5th Hovenber and 12+th Novewber

1+ |+

i

.

The Average Weight of lamb por ewe (including two sets of twins)
wag 4.2 4 1.1 ¥g.

The LAverage Weight of 11 male lombe was 3.9
The Average Weight of i3 female lambs was 5.8

Lanb weanihg weights In Febiuary 1979 & randon cut of lanbs fron each of three
Flocks wore faken and weighed irmediutely after gathering except in the
cage of the West Tagoons lambs win.ch were weighed two days later,




Units (

-3 .-

vhere applicable) expressed in Kg + 18D

Jacki

Flock Ewe Yether Total
Nunber 45 56 101
"Holnsteds
13.2.79 Weight 19.2 + 2.9 19.6 + 2.9 19.4 Kg
West Lagoons Nurber 42 31 7
15.2.79 Yeight  18.1 + 3.3 18.2 £ 3.9 18.1 Kg
Wi
Crooked Tnlet West Nusiber 38 34 72
16.2.79 s
Joight 19.6 + 3.4 20.3 + 3.0 19.9 Kg
TOTAL Fumber 125 127 252
Weight 19,0 Xg 19,4 Kg 19.1 Kg
Discussion. All the information presented here has been gleaned by the farm staff
and, because of some uncertainties about the recording proceduresg, none
has been subjected to statistical analyeis. However, the nature of the
investigation was that of a pilot and no aspertions should be cast on the
value of the information collected - information which has been entirely

ng until now.

The nost salient features of the ewe barremness and perinatal nortality

were:

(1)

(2)

The inaccuracy of exanination of the ewes one month before the onsst
of lanbing was biased towards the so-called "dry" ewes, at least 22

out of 36 and 12 out of 24 did, in fact have lambs which were suckled,
Shepherds' observations have been that, in nornal years, lanbing is
always slow to start and builds up to & peok in the second and third
qecks nfter the onset., Therefore by examination at one month prior

to the onset most of the ewes will be at least 6 -~ 7 weeks from lamb—
ing (i.e. 42 - 49 days) and nany will be more than this, hence the
difficulties of examination leading to the inaccuracies outlined above.

82% of the 2—- and 3= crop ewes had lambs but 12% of those lombs died
before mariting whereas 25% of the lambs born to maiden ewes died in

a sinilsar period, their lanmbing percentage being 84¢%, TFron the lanb
birth weights at Crocked Inlet West (gill Cove) it is seen that these
paiden ewes produced lighter lambs than older age groups. This is in
accordance with %he findings at Salvador where 1, 2 crop ewes produced
lambs of 3.8 Kg and 3, 4, 5, 6 crop cwes averaged 4.2 Xg per lanb.

The less good mothering instincts of maiden ewes conbined with the
Jower birth weights of their lambs probably accounts for this very high
losg of lambs born.

I+ should be noted ithat nost of the figures arc not pracise but should be
regarded as approxinations.

The unknowm fectors involved in the accurmlation of lamb birth weight

inforzation under the very extensive and difficult field conditions of
the Falkland Isiands should not derveciate the value of the information
coliscted., Although the leubs were all weighed when less than 24 hours
old, 1t is not known whether or not they had suckled and nothing is
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known of the ewes' physical state. However, it seons probable that there
is a difference between the two flocks (3.5 Kg and 3.5 ¥g) but whether
this is due to a difference in lambing date or some other faotor(s) is
inpossible to say. Any difference had disappearcd by weaning (although
the sape lambs wers not recorded).

The mean lamb birth weight for both flocks was 3.5 Kg (68 lanbs) which
conpares with 4.0 Kg from 317 1larmbs at Salvador (in the PYRGS Trace
Blement Trial 1977/78 Study). The average weaning weight of wether lambs
was slightly greater than that of ewe lambs in all three recorded flocks
and the grand nean of 19.1 Kg ( fron 252) compares with 15.9 Xg at Noxrth
Ara (100 wether lambs) and, at Salvador, 17.9 Xg (100 ewe lambs, Ronda
flock) and 22,5 Kg end 23.6 Kg (50 ewe and 50 wother lambs respectively,
Tinpet Creck flock).

As rentioned above, any difference in birth weizhts between the carly
{Crooked Inict West) and later (Holmsteds) born lambs had disappeared by
weaning - 19.9 Kg (fron 72} convared to 19.4 ¥z {from 101) respectively.

Conclusion: 4 nore aceurate nethod of presmancy assessnent is required possibly
using the Sonicaid ultrasonic fetoroter but until that becomes possible it
is necessary to repeat this year's recordings to obtain further information.

Such information is required on the different pregnency rates according to
age and the subsequent lanb losses,

Tt is hoped that the recording of lamb birth weights and weaning weights
# will be repeated and augmented by narking weights.

1% is most aratifying to have the infornation presented so far and we are

- now beginning to find out a little about the Falkland Island Sheep.

Lokmowledsenents and thanks are due to ¥r. L. @. Blake, Mr., T. ildridge and all
others who asaisted in the collection of these data.

R. S. ¥hitley W.R.C.V.S.
19%h March 1979
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AP 3.5 D

REPORT THTO AN INVESTIGATION INTO EWE BARRENNESS AND PERINATAT MORTALITY IN
TAMBS BORN FiOM NMAIDEN EWES AT PORT STEPHENS. 1977/78/79

Summary

In 1978, a group of maiden ewes were examined for evidence of success in
rearing & lamb., It was found that 44 were unsuccessful. A year later at
their second lambing 61% of the remaining ewes were unsuccessful and 21% were
"parren" on both occasmions. ‘ ' ~

In 1979 a further sample of maiden ewes were examined approximately two weeks
prior to the onset of lambing and a group of pregnant ewes identified. At
weaning 15% were found to have lost their lambs at, or very soon after, birth.

Comparison between the two years was difficult because of a change in management
practice. : ,

Purther lines of investigation are suggested,

Introduction

At Port Stephens — a farm which has consistantly low lamb weaning percentages
but which has subsequent low losses o shearing - the muiden ewes have, for

some yesrs, been shorn two weeks to one month before the onset of lambing.

Apart from one year when there was an enforced delay in shearing which coincided
with very poor weather conditions resulting in high losses of ewes and lambs,
the exercise is probably a success in that more lambs are reared to weaning and

the ewe loss ig reduced.

The fact that these ewes have o be handled near to lambing has been utilised
in such a way, as described below, to gain information about barrenness and
perinatal mortality. L : -

Methods.

In the period 1977/79 as part of an investigation into the effects of cobalt
supplementation to maiden ewes, & group of 200 ewes were randomly selected at
prelamb shearing (Group 1). These maiden ewes were run with their normal
Flock and examined at weaning. Although for the purposes of the cobalt invest-
igation, body weights were recorded, data presented here are limited to- those
recorded from examination of the ewes' udders and classification as those that
had milled and those that had not. o -

In 1979 these same ewes (or the rémainder_df them) were sgain examined after
their second pregnancy and a gimilar clagaification made. o

Also in 1979, a further group of maiden ewes was identifisd by ear tegging at
shearing in November. These ewes were specifically selected for evidence of
their being in lamb (by sbdominal palpation and udder enlargement). Again

they were run with the rest of the flock and examined at weaning time (identical
to lambmarking on this farm)., Results of the udder examination are presented
below : ' :



Regults e S e
Group 1 (disregarding any effects of the cobalt treatment) .
In 19'"('7’/‘?8

200 examlned prelamblng (3 11. 77)
173 eyamined at weaning (23.3.78) of which

96 {56%) had lambed ‘&R succeSSfully mllked (but not necessarily all the time
' to weanlng) and i S S : ; o

LT ( o) had elther not 1ambed or had Tost thelr lambs very soon after blrth

The flock lamb weaning percentage was 38 5”

Tn 1978/79
114 of the ewes remained for examination of which
53 - (4?”) Were Judged to have 13mbeﬂ and

61 (53’} had elther not 1ambed or had 103 their-lambs very soon aﬁteribirﬁh;'

 groupi2
In 1978/79

of 100 ewes Which Were "deflnltely“ in lamb at shearlng on %.11,78, when.
examined at weaning on 15.3.79,

03 ewes were examined and of these

79 (85 ) had had lembs and suckled them and

14 (15“) had not . been suckled (sufflclently bo stlll have a V151b1e or
; palpable effect) .

The flock Wlth whlch Gvoup 2 was rim suffered ewe 1osses of 2. 2“ from May to
. shearing. in Kovember and 3. lﬂ from then until Weanlng and produced a lamb -
weaning percentage of 58.1% compared with tho averdge ior the farm of 57. Sw.

Of the two, groups of maiden ewes examined at weaning, the number of ewes which
were Judged to have 1ambed and succensfully rilked was subdivided 1nto two
groups as showni-

e e LT 1977/78 19m8/19
Total examlned at wcanlng. . L , AT3 93w-'"‘
Total still with fluid in wdders: . .  )96 | 79
Those still being suckled: o ‘ 65 (68?) 76 (93%)
Those drving off: 31 (%2%) 3 (45%)

(figures in brackets are the percentages of the total with fluid in their udders

when exanmined at weaning}.

5
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Comparison of the ftwoe years in which Group 1 have been recorded produced
the following table:- - .

Ewes recorded in both years 111
Ewes which lamwbed at least once 88
Ewes which lambed in both years 33
Bwes which lembed in neither year 23
Bwes which lambed in the 1lst year but

not in the second S o 37
Hwes which lambed in the 2nd year o

but not the first 13

(In this context the word "lambed" is taken to mean & ewe which has been
suckled by a lamb so that she still has a significant amount of fluid when
examined at weaning., The converse of lambed, used here, is “barren”). '

Discussion

Port Stephens, a farm of 250,000 acres carrying 30,000 sheep, is cobalt deficient.
land, the effects of which are counteracted by administration of a cobalt

bullet (Permaco-S T.V.L,) to all lambs at weaning., Although it is possible

that other minor slements are absent from the sheeps’ diet and which may

affect reproductive performance, the investigation outlined here is purely
dezcriptive. '

Framination of the specially selected Group 2 shows that 15% of the lambs were
lost before they had effectively suckled and a further 4% ceased suckling
before being weaned (either due to death of the lamb, mismothering or the ewe
drying off).

1%t is apparent that the two years 1077/78 and 1978/79 produced very different
results from the flock (78,55 and 58.1% lamb weaning percentages respectively),
and although the latter year was very dry in the summer and the onset of grass
growth in the spring having a few "false starts", the main difference is probably
due to a change of pasture for the lactation period.

In previous years (such as 1977/78) the ewes lambed in Cow Valley camp and, at
weaning, the lambs tended to be very variable in size and condition and many
of the ewes were in poor condition. In 1978/79 Cape Orford camp was used for
the lactational period and the (assumed) better nutrition there is showm by

the comparison of the percentage of ewes which are known to hqve lambed but are
row Grying off:i-

1977/78 325%
1978/79 &%

(Although this comparison is not strictly valad, because the 1978/79 ewes were
specially selected, it does give an indication of the difference).

Because of the change in management practice further direct comparison between

the years would be misleading, nevertheless it is apparent that in both years
there must be a significant proportion of the ewss vhich totally failed to

1amb at all. In 1977/78 445 were, to all intents and purposes, barren. In
1978/79, if 82% of the ewes examined had been suckled by a lamb and most (96%)
were still being suckled by a lamb, but the flock lambing percentage was only
58,19 then there must be quite a sizeable proportion of the flock which is totally
barren,

The recerding of Group 1 over a period of two years showed that 23 out of 111
(21%) ewes were barren on both occasions.

The fact that 33% lambed as maiden ewes bub not in their second crop and
16% were the reverse of this, is contrary o what was expected and requires
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further investigation. Apart from the maiden ewes, 21l ewes are yun in flocks
of mixed ages and so further information cannot be gleaned from flock figures,

Conclusion

It is apparent that a significant proportion of the ewes do not produce a lamb
which suckles effectively. It indicates that further investigation is required
to determine the percentage of ewes in lamb af the onset of lambing and so points
out more closely the voint at which this loss ol production occurs. The fact
that the ewes are brought in for shearing presents a good opportunity for
detailed examination using the Sonicaid fetometer, It is hoped %o do this

next season. '

Setting aside the reversal of the expected figures for these ewes in Group 1
which were examined +twice but lambed only once, (a fact which requires. .more
detailed study) the figure of 21% of ewes which were #parren" on both occasions
indicates that further investigation is required and, if it is a true figure,
the possible instigation of a ruthless culling programme.

Acknowledzements

‘Phe collecﬁidn of much of these details was done By farm staff whose "general
enthusiaémiandwintérest_made'the‘project easier; It is hoped that the mutual
stimulation thus derived will lead to a greater understanding of the flock
problems of Falkland Islands sheep.

R, §. Vhitley
27th March 1979
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REPCRT TNTO AN INVESTIGATION INTO BYE BARRENNESS AND PERINATAL MORTALITY TN
TAMBS BORN FiOM MAIDEN EWES AT PORT STEPHENS. 1977/78/79

Sumnary

In 1978, a group of maiden ewes were examined for evidence of success in
rearing & lamb. It was found that 447 were unsuccessful, AL year later at
their second lambing 61% of the renmaining ewes were unsuccessful and 21% were
"pbarren" on both occasions. ' - _ '

In 1979 a further sample of maiden ewes were eXamined approxinately two weeks
prior to the onset of lambing and a group of pregnant ewes identified. it
weaning 15% were found to have lost their lambs at, or very soon after, birth.

Comparison between the two years was difficﬁlf because of a change in management
practice. L : :

Purther lines of investigation are suggested.

Introduction

At Port Stephens — a farm which has consistantly low lamb weaning percentages
but which has subsequent low losses to shearing - the msiden ewes have, for

some years, been shorn two weeks to one month before the onset of lambing.
Apart from one year when there was an enforced delay in shearing which coincided
with very poor weather conditions resulting in high losses of ewes and lambs,
the exercise is probably a success in that more lambs are reared to weaning and
the ewe losg is reduced.

The fact that these ewes have to be handled near to lambing has been utilised
in such a way, as described below, to ‘gain information about barremmess and
perinatal mortality. . ' : :

Methods.

In the period 1977/79 as part of an investigation into the effects of cobalt
supplementation to maiden ewes, 'a group of 200 ewes wers randomly selected at
prelamb shearing { @roup 1)}. These maiden ewes were Iun with their normal
flock and examined at weaning. Although for the purposes of the cobalt invest-
jgation, body weights were recorded, data presented here are limited to those
recorded from examination of the ewes! udders and classification as those that
had milked and those that had mot. o ‘ '

Tn 1979 these sape ewes (or the remainder of them) were again examined after
their second pregnancy and a similar clagaification made.

Also in 1979, a further group of maiden cwes wag identified by ear tagging at
shearing in November. These ewes were specifically selected for evidence of
their being in lamb (by abdominal palpation and vdder enlargement)., Again
they were run with the rest of the flock and examined at weaning time %identical
to lembmarking on this farm). Resultas of the udder examination are presented
below : :
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Group 1 (disregarding any effects of the cobalt treatment).
In 1977/78 . .

200 examined prelambing (3.11.77) i

175 examined at weaning (23%.3.78) of which

96 (567) had lambed and successfully milked (but not necesgarily.all the time
to weanlng) and - - s g S .

77 (44p) had emther not 1ambed or had 1ost thelr lambs very soon after birth,

The flock lamb weaning nercentage was 58 ?'

In 1978/79

114 of the ewes remained for examinaticon of which

: _61 (53?) had elther not lambed or had lost their 1ambs very soon after birth,

L'onup‘g
In 1978/79

of’ 100 ewes wh1ch were "deflnltely“ in- lamb at shearlng on Z.11,78, when
examined at weaning on 15.3.79, . _

93 ewes woerce examined and of these

79 (85%) had had lambs and suckled them and

34 (15%) had not beei shckled (sufflclently to’ stlll have a v131ble or
alpable effect)

The flock with. whlch Group 2 was run suffered ewe losges of 2. 2% from May to
»shearlng in November and 3. 17 from then until weaning and produced a lamb
weaning percentage of 58. 1% compared'W1th the average ior the farm of 5T. 5%,

Of the two groups of maiden ewes examined at Weanlng, the nunber of ewes which
were Judged to have ?ambed and succegsfquy wllkod was subdivided 1nto two
groups as shown: -~

o o | 1977/18  ~ 1978/79
Total examined at’wuaningf‘; IR . ‘ T 173 93
Total still with fluid in udders . T96 - 79
Those still being suckled: | 65 (687%) 76 (967%)
Those drying off: 31 (32%) 3 (45%)

(figures in brackets are the percentages of the total with fluid in their udders
when examined at weaning).

&
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Comparison of the twoﬂyears in which Group 1 have been recorded produced
the following table:- o

Bwes recorded in both years 111
Ewes which lambed at least once 88
fwes which lambed in both years 33
‘Ewes Which-lémbed in_neither.yeér‘ l 23
Eﬁés whichllambéd'iﬁ_the ist year but

not.in the second =~ 37

Ewes which lambed in the 2nd year
but not the first i8

(In this context the word ﬂlémbedﬁ is_%a&en to mean a ewe which has been
suckled by & lamb so that she still has & significant amount of fluid when
examined at weaning, The converse of lambed, used here, iSi"barren“)a“

Discussion

Port Stephens, a farm of 250,000 acres carrying 30,000 sheep, is cobalt deficient
land, the effects of which are counteracied by administration of a cobalt

bullet (Permaco-S T.V.L.) 0 all lambs at weaning. Although it is possible

that other minor elements are absent from the sheeps' diet and which may -

affect reproductive performance, the investigation outlined here is purely
degeriptive. ' :

Fxamination of the specially selected Group 2 shows that 15% of the lambs were
lost before they had effectively suckled and a further 47 ceaged suckling
before being weaned (either due to death of the lamb, mismothering or the ewe
drying off).

T+ is apparent that the two years 1077/78 and 1978/79 produced very different
resulte from the flock (78,57 and 58.17 lamb weaning percentages respectively),
and although the latter year was very dry in the summer and the onset of grass
growth in the spring having a few "false starts", the main difference is probably
due to a change of vasture for the lactation period. ' '

In previous years (such as 1977/78) the ewes lambed in Cow Valley camp and, at
weaning, the lambs tended to be very variable in size and condition and many
of the ewes were in poor condition. In 1978/79 Cape Orford camp was used for
the laciational period and the (assumed) better nutrition there is shown by

the comparison of the percentage of ewes which are known to have lambed but are
row drying off:-

1977/78 3255
1978/79 4%

(41though this comparison is not strictly valid, because the 1978/79 ewes were
specially selected, it does give an indication of the difference).

Because of the change in management practice further direct compariscn between

the years would be misleading, nevertheless it is apparent that in both years
tnere mist be a significant proportion of the ewss which %otally failed to

lamb at a&il. In 1977/78 447 were, to all intents and purposes, barren, In
1978/79, if 82% of the ewes examined had been suckled by a jamb and most (96%)
were still being suckled by a lamb, put the flock lambing percentage was only
58,1% then there must be quite a sizeable proportion of the flock which is totally
barren,

The recording of Group 1 over a pericd of iwo years showad that 23 oub of 111
(21%) ewes were barren on Loth occasions,

Tre fact that 33% lambed as maiden ewes but not in their second crop and
1655 were the reverse of this, is contrary to what was expected and requires
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further investigation. Apart from the maiden ewes, all ewes are run in flocks
of mixed ages and so further information cannot be gleaned from flock figures.

Conclusion

It is apparent that a significant proportion of the. ewes do not produce a lamb
which suckles effectively. It indicates that further investigation is required
to determine the percentage of ewes in lamb at the onset of lambing and so points
out more closely the point at which this loss of production occurs. The fact
that the ewes are brought in for shearing presents a good opportunity for
detailed examination using the Sonicaid fetometer. It is hoped to do this

next season. ) ' -

Setting aside the reversal of the expected figures for these ewes in Group 1
which were examined twice but lambed only once, (a fact which requires more
detailed sbudy) the figure of 21% of ewes which were "barren’ on both occasions
indicates that further investigation is required and, if it is a true figure,
thas posgible instigation of a rithless culling programue.

Acknovledgements

The collection of mich of these details was done by farm staff whose general -
enthusiasm and interest made the project easier, It is hoped that the mutual
stimilation thus derived will lead to a greater understanding of the flock
problems of Falkland Islands sheep.

R. £. Whitley
27th March 1979

LH

¥



APPENDIX 3.5 (&)

Investigation into barrerness ard perinatal mortality at Pebble Island 1978-79

Introduction: One of the most serious gaps in the knowledge of bresding success of
Faikland Island sheep is that it is not known what proportion of ewes do produce
lembs even though many of these lambs may be lost before merking. The signific-
ance of this information is not restricted to the ewe's reproductive success but
also to that of the rams in covering the ewes in a very extensive environment.

Present day trends are ftowards total isclation of the ewes at lambing time -
hence gelecting very heavily towards an "easy-care" sheep ~ whereas, in the past
when the ewes ware shepherded, some indication of percentage of ewes lambing
was available from the shepherds, but this was still only an indication.

This investigation on Pebtle Island was organised to obtain information on peri-
natal mortality without involvement in lamb birth recording, on barrenness, and
on ram/ewe reproductive success, All recording, selection of animals and field
work was perfermed by farm staff.

HMaterials & Methods: A random sample of 200 ewes of mized ages was separated from
the rest of the "Big Plock" (2434 ewes) on 3rd October — lambing being due to
cormence on 16th October., Examination of the abdomen and udders of these sheep
lead to the conclusion that 175 were in lamb and 25 were thought not to be in

lamb. Pwes in each of these twy groups were given different coloured ear tags
for later identification at lamb marking and weaning times (Dec 12th and Feb 2nd
respectively).

Axamination at these times resulted in the eves being classified as either "reared
lanb®, "part reared lamb” (i.c. she gave birth to a lamb which suckled but had
since dled This was Judged by the condition and contents of the udders), or
“harren” (even though she may have given birth to a lamb which never suckled).

The results are laid out below:-

Prior to lLambing Marking Yeaning
175 in lenmb 14C reared lambs 131 reared lambs
18 part reared lambs 18 part reared
8 barren 6 barren
200 ewes
25 not in lamb 14 reared lambsg 14 reared lambs
3 part reared lambs 1 part reared
14 barren 8 barren
Totals; 200 197 178
Bwe loss (%) 1.5% 9.6%
Lambe marked: ewes 89
wethers 72
rigs 1
162 = B81% of ewes at lambing

Discusgion: This island ferm normally has a higher lamb marking figure than many
mainland farms, and in this group of 200 ewes, the 81% is reflective of the
flock percentage.

In an attempt to Adecrease the (presumed) carly embryonic mortality caused by
strese at the time oF Tanm ]1ft1npg The manager Tor +he firat tame, left his rams

-
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to a prolonged lambing and greater dlffwculty in examination of some ewed prior
to the cnset of lambing.



0f the 197 ewes remaining at lamb marking time, 175 had lambed but 17 of these
were originally thought to be barren. This indicates the inhorant inaccuracy
in this method of separation of pregnant from non-pregnant ewes even when the
examination is performed by cxperienced stockmen.

» Coverage of the owes by rams is indicated by the 175 ewes out of 197 (89%) which
are thought to have produced = lamb (by udder examination). This dovs not sllow
for those ewes which, although pregnant, did not successfully produce any milk,

& but even so, the figure is lower than expected.

It is interesting to note that the groatest losses between marking and weaning
occurred in tho ewes thought to be barren (36%) compared to 6™ in the cwes which
rearcd lambs,

4 furcher inaccuracy in this mothod is shown by the fact that the lamb marking
percentege of 81% was 8% less than the calculated birth percentage of 897, This
is to be compared with 127% of the ewes which had produced a lamb failing to rear
it to marling +time. Thae discrepancy presumably is bocause some of the lambs
survived even though they ceased suckling their mothers,

Conclusion: Although it provides information about the reproductive success of cwes
in a cheap and relatively siwpls way which could easily be performed by farm staff,
the method is not accurate emough for reliable conclusions to be drawn concerning
perinatal mortality and ewe barrenncss in a flock situation.

5
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somy woTss ON FACTORS Guwmutansy [N THR TORMIIATIVN
OF 4 BREUDING PLAN FOR SHEEP FLOCKS

R. S, WETTLEY M.E.C.V.S.
FEBRUARY 1979

Introduction

Since the earliest times man har cestrated animalg vwhich thus enubled him to
keep fewer sntire males in his ficolra and herds and so incrzase the
degree of selection for ‘haracters he was trying o improva.

Aithough the Remzs- wnd Grecks were very interested in animal
improvements, the subjesi Went into a decline during the Lark Ages and
it wasn't until the 18tk Century that refinements were made to methods
‘used in sheep oreeding. The e laid the foundatlon for modern practlce
and were developed in Britain by Robert Bakewell who develuped the
Dishley brned which later became known as the English Leicester.

Intense interest was thus aroused and breeders became inwolved
in many different methods for trvinglto improve sheep strains basically

caimed at the meat narket and secondarily at the wool market - the
latter being SL1mulated by imports of breeds from Europo during the
Peninsular “War.

Various thaorieslconcerning‘the breeding of sheep were develeped

in subsequent years including 19e Dectrine of Constancy of the Breed!
(" the certainty or uncertainty in the inheritence of characters by an
animal depends on whether their decent is pure or not"), which attached
great importance to t.e knowledge of Pedigree; The Theory of Potency
(some sires were morgK"potent“ than others because their progeny bettexr
showed some of the sire's desirable choracters); ond the theory that
indigenous breeds were more satlefactory because they were adapted to
local conditions (wh;le this may be true for characters affecting the
survival fitness of animals, it ignores the Dossxblllty that improved
breeds may be mors productive when netural constraints are removed).

The monk Gregor Mendel postulated that in biological systems some
characters were contrelled by directly relatec factors which occurred
in pairs, one of each pair from one parent being matched by one of a
similar pair in another parent but that some factors, although they may
be carried by an animal or plant, are not actually revealed (i.e. one
factor is "dominant® to another). However, in animal production,
Mendelian genetics is limited to the few charachers which were found
segregating in diTferent breads (i.e. coat colour, horned o polled
charackers). In mnst instances of characters concerned with animal
production, the many factors are orton nterrelated and so there are
intermedinte levels instead of such sharply defined characteristics as
blaclk and white wool. And so it was showm +that one cannot expect rapid
improvement in (say) fleece weight hy introducing = single majer gene

(factor) because of its complex interrelation with other factors.
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The ajm of anlw:l bresdsrs NAS always veen to produce superior
animals by manipulating the inherent qualities of the sdock. Most breed-
ing animals have been chosen on their own appearance while there was no
precise information about the relative merits of pedigrees, Progeny or
other relatives. The Breed Societies have been concerned with protectien
of the purity of the breed with cemphagis varying between type, show
points and productﬁv1hy (w;th concurrent development of unlformlty)

fhus modern genetics (and hence breeding progranmes) are based- on
two princinples: flrstLy, that the appearance is nots alvays a reliable

. guide to its value as & preeding animal (+his depends on the inherited
.characteﬁu wﬂd the e fect of environment on development); and secondly,
that modero applied g,Mezics hés placed emphasis on breeding only for
those charncters that are important for commercial production. Uhen
looks (type} ars rated then it ig necessary to discard some aninals

which are good proeducers.

These factors have 1@& to érgumen+° between applied geneticists and stud owWners
to whom type ratlngc and show success have (con31derable) monetary value.

Manufacturing pronesses demand a certain combination of characters in wool and

the .asrer that s producer is able to approach that ideal, the higher
the price is paid for his wocl, However, with the wide range of manu-
facturing demands that exists, i+ 18 necessary for the producer to define
his aims jn *herms of wool'type considering the environmental affects on
the wool production and the aarket on which his weol is sold. When
there are few purvhaﬁers the prcducers mist be aware of the commercial
factors which control the price Dald for wool.

The weight of a wool sample, its crimp number per inch, the length
and colour are the most impor%an% cconomic traits for raw wool at the

 momen% but pr000851ng demandq are leading to increased attention to
.Ilbre d_ameter and thls, therefore, shovld replace usially assessed
crinp numbur as the solectlon criterion, as well as the factor on which
prices are based. Visual clagsing of sheep produces & greater increase
in walve pes head than:in weight per head but is not a= efficient in
roiging value ac JuJ“CUIOM or management. Tn2 cost of fleece weighing
would beed to be oalancbd aga¢nst the gain but little gain can be

_.expected when selection is limited to visual assessment of unmeasured
yarameﬁers.

Tn defining yroduction aims, it is necesssry to know by how much
the selecied characters are affenied Ey breeding or by environment and
for which of these fmnuors the buyers are prepared to pay (e.g. the
"eeonomic weight® oy the amount of clean wool weight may be four times

that for erimp number).

B
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It is essential to distinguish inbioritance from the cflfeots of environment
as the latter are not passed on to the offspring and do not contribute
to the individual!s breeding value, It is pointless to say that
Merinos produce heavier fleeces than Bikaneri if the comparison is

. between the Merinos of New South Wales producing Tkg of .wool and
the Bikaneri cutting l3kg in the deserts of Rajasthan.
Heritability estimates -the proportion of the parents supecriority which will,

on average, be demonstrated in her offspring and can be measured by how
closely relatives resemble each other when compared with unrelated
individuals in the :same population., .If the heritability is low then
-the rate of progress by selection will be slow, Individual selection

M.for some fleece quality characters is likely to'glve rise to a falrly
rapld response in genetic improvement, but it should be remembered that
a highly heritable character may not necessarlly be a commercially
de81rable one. .

L‘ Traits, Whlch are moderately hlghly herltable in Merlnos and

) other allied Breeds (taken at 12 months or older), 1nclude - greasy

:iwool welght, percentage clean yield, clean wool y1eld body weight,
wrinkle score, face cover score, flbre number per unit area, flbre

dlameter, staplc leng%h and number of crimps pexr inch.

Many characterlstlcs in anlmals are not 1ndependent for example in Merino
flocks sheep with high wool weight often have a long staple whlle
aninals w1th a b¢gh degree of skin wrlnkle tend to produce a short

staple. Response to selectlon for hlgh wool welght in sheep 1s usually
:accompanled by a decrease in the number of crlmps per unit of staple
length Tn other words, there may be a positive or negatlve "correlation”
between characterlstlos, the obscrved size of which nay not be as great

‘,as, or it may be greater than, that which is expected because of the

- 1nterrelat10n of genetlc make up and the envmronment

N Thus it is apparent that knowledge of the dlrectlon and degree
of correlation is 1mportant in formulatlon of efflclent breedlng plans.

The table below listing the extent and direction of correlation
4 between some of the productlon characterlstlcs is included to show how
“ all these factors are 1nterrelated (—ve means negative, +ve means

positive, Ph = phenotyplc correlatlon and G = genotyplc correlation) -

Glean wool Weigﬁt has a positive phenotypic (+vePh){and positive
V ' genotypic (+ved) correlation with yield, staple
length, fibre number per square millime%er,
fibre diameter (although the level varies from
‘ flock Ho flock).
mooon " ~vePh, -veG with crimps per inch.

" wo +vePh (variable) with body weight and wrinkle score.
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 Wrinkle Sonra - v 2ve@ with groasy wool we:i_glit.
" oo o ~ +vePh; but negligible G with clean wool weight.
- oon =vwePh, ~ve@ with stzple length,:

no i +vePh, .+veG with crimps ‘per inch.:

Fibre Wo. per mm?. . ~yePh'{low), —ve® (low) with staple length.
" Fibre dismeter . —vePh"(lcw), ~vel (low) with crimp number,
Crimp number . - . ~vePh, ~ved with greasy and clean wool weight

yield and staple nunber, -

There are varlable (but ucually p051t1ve) estlmates for correlations
" between numbers of lambs born and ‘weaned and s0me wool end body charact-

eristics such as body weight,

It is therefore apcarent that in selection there mest be compromise ‘For
.‘eyample the dlsadvantages of a decrease in the number cf crimps per
1nch rust be consmdered agalnst the more rapld increases in flésce
welght Hence the problcm becomes one of relative economlc merlts

“of the two courses of actlon, unless a lower rate of progress is accepted

and selection is for the two characters at the same time. (Although
there may be a slight concomitant decrease in flbre diameter, the most
pramlslng way to increase fleece welght W1thout e chanée in'qﬁality is
to increase fibre density). - h -

The economlc weight (commer01a1 merlt) 1s usually the relative

market value of the trait under con31deretlon or the re_atlve preferu

ence of the breeder derlved from some other ccn31deratlon.l"

Hav1ng decided cn whlch charactcrlstlcs selectlon is to be based, the extent

to which such selection Wlll raise productlon in the ex1st1ng flock

depends on the rbDOPt&bllltV of the productlon cherecterlstlcs and their
‘herltablllty and genstic ccrrelatlons. '
Repeatablllty, the degree ‘4o which a characterlstlc is llkley to
| recur, neasures the extent to Whlch dlfferences between individuals
depends on genetlc and. permanen enV1rnnmentel effect.s, rather than
those which are tempor&ry. In other words, by taklng repeated measure—
“Iments on one individual, one ¢an reduce variations reeﬁlting from
temporary environmental effects and so asscss the repeatability of a
characteristic., For examnle, whilst the repeatability of one lambing
record is low - tomporafy envirommental effocts (woather, men, dogs
'etc.) nay affect such records - selection accuracy can be increased by
“ taleing intoe account severaljlembing rocords, Incidentally, the herit-
ability estimate which is baecd on one lambing figure is low. The
selection for eny charecterl tic should be based on as much information

"es‘possible'and as is practical.
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The tdﬁéi weight of greasy wool on a shéep is composed of various factions:-—
wax, suint, dirt, vegeboble matter and clean wool weight, the latter
being prdportional to components which may be represented by the formula
LANDS where

I = Average length of fibres
A = Average cross—scetional area of fibres
T = Totsl nuwber of fibros

D = Densiiy (Specific Cravity) of wool
S = Area of skin growing wool
(H + S eyvuals the wool fibre dengity in the skln)

A11 the component factors of clean wool weight are hlghly heritadble
therefore thére is li%tle point in limiting selection to one gpecific
factor at the deliberate expense of others,

Yool quantity, as well zs quality, changes with age therefore there
are, fbf ewes, three broad groupings within each of which fleeces will
be fairly alike for fibre diameter, length and orinp nusber:—~
ol _ 4% years, S5+ - 8% years and 9F - 104 years.

Somé of the components of clean woel weight are 1ittle affected
by envirommental inflvences on the ~dult sheep. For example, the woel
follicles are laid down in early life thercfore differcnt nutrition
dces not 1ead to a change in their numbers. Consequently a change in
wool woight duc to nutrition is & result of change in fibre volume
'(i'o 1ong th T cross—sectional arca). Whilet maintaining constant crimp

number ondé staple length, seleotion for increased clean wool woight

leads to an increased numbsr of fibres per unit skin area.

A hlgh lewvel of ?oproductlon rate is required:-

(1) %o ensure replacement in a breeding flock of fixed size;
(2) to provide surplus stock, cither for sale or ‘o build up numbers
~ {aftor losses or “to take sdvantage of pasture improvement); and
(3) to onsure ag hlgh a selection differential as possible — in a flock
of fixed size, o higher rﬁnroductlon rate means that replacenments form
‘o smaller proporticn of the toial animals available for selectlon.
For reviscenment, ewe offspring are the main concern but for surplus
" stock both scxes are valuable.
Whon considering sheep reproduction in an extensive environment,
it is vital to tske imto scoount the concept of the ewe's capacity to

rear a lamb with hiegh weaning weight (Hotherins £bility) which has

severzl componenis including the laub's hirth weight and vigour, the
lamb's capavity For growth, the owe! milk production mnd her mothering

-

instinet, However, it iz fotally unn.cessary to quentify any of these
conponents as the metherirg A%tiisr aad her ability to produce lambs

cal ezm?ﬂmuiby:midﬁhg;ﬁd“sumﬁud‘hmriw&szw:zcmﬁah1thm
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One problom can arise when culling young animals on visual
appraisal alone because there is on uncon801ous solection against twins,
vhich arc generally smaller in early life, in the absence of information
about the lititer size in which the lanbs werc born.

Shearing ot "12 wmonthe” of age includes a range in age of about 40
days which can result in a differcnce‘of-over threequarters of a pound
of groasy wool weight botween the youngest and oldest aninals {Austral-
ian Merinos), as well as an appreciable body welght difference. There-
fore solection at as late an age as possible is more satisfactory

(i.e. at 15 - 16 months) whon rmore of the variation is duc to the inter

action of environment and genedic meke up rather than due Lo ago.

 As stated before, the rapentability of onc lembing record is low,
Novertheices lambing records arc the key o the success of a particular
sheep in the environment ii which she is kept. Taken over o period of
'.ycars;(say 3}, the repeatability of the total weig ht of lanbs produced
and reared to wecning is high tnd, afior all, whal is required is not a
theoretically successful shecp which looks pretiy, buf‘one which has
proved herself capable of producing good lambs in that particular env-
~dronment, ‘

If selection is based on a Lamb production index derived from the

Weight'of lambs weaned by the ewes after correction for the nwsber of

lambings, it is apparent thet seloction is considerahly biased towards

ewes which have twins. Twinning rate responds to selection and is a more

cfficient methed of improving the number of lambs wesned per ewe joined
then is a selection against barrenness.

Tt has beon fou:d that there is a positive correlation between

body weight, clean wool weight and reproduction rate, although the figurc

is much bigher for the Wolsh Mountain sheep. than for the Australian
HMerinos: and Scottish Blackface. .

wo other body characters have been found to strongly affeect the
‘reproduction rate (1) total lamb production {in one trial) was about
207" higher in open faced Corriedale ewss and aifferences\of a similar
order wers found with Romney ewes., Fleece weights however ténded to be

higher in sheep with woolly frces, although the differcnces were small.

w5

g

But as open faced sheep profuced more lambz, thors is obviously an increase

in total wool preduction fron this scurce, In the Rambouillet breed, it
.. has been found that ewes with open faces produce 1% more lambs 2nd more
“1bg. of lambs that wooliy froed ewes and tThis wns in spite of 3 period~
ic clippings to prevent wool blindness. So, in this breed at least,
the ‘moor lembings cannot only be due to the fact that woeol blind ewes
have difficulty in seeing thoeir laibs and food,
Sccondly: wrinklad sheoy hed aboubt twice the'amnual éeath rate of
plain bedied shoep (in sne bustralsan triel). Ths ewes also produced

and venred fowey lasbs to vieoning and had a pooror constitutioci.
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Sheep can be regarded as machines for turning pastures, or other food, into
saleable products, Their efficicnéx in perforning this task is there-
fore an important characteristiec.

A sheop's ability to utilise pasturc may depend on 4 factorss-

(1) its ability to wallk and seek food;
(2) its ability to sock food of better guality from the
acreage available;
(3) 4its appetite (total food consumption); and
{4) its ability to turn the food it consumes into wool,
meat or lambs (efficiency of conversion).
However, if a sheep produces more because it eats more then it may be
that the inercase in cost of production is greater than the increase in
final return. But it has been found that efficiency is always greater
than the increase in final return, But it has beon found that effic—
iency is always greator in the higher producing snimals regardless of
body weight but the efficiency fraction of the wool weight difference
increases as the difference in body weight decreases. Thus seleciion
of a breed or strain on wool weight per head would also mean selection
of a more efficient one. The wool to food ratio is highest for the
Lincoln, than the Polwarth, Corriedale, and lastly the MNerino.
(Corriedales produce mowve wool then Polwarths but eat so much more) .
These considerations are imporitant in view of the changing feed levels
which occur under pastoral conditions.

Incidentally, selection bascd on the weight of wool produced per
pound body weight will tend to lower body weight and honce efficiency.
Vhat is roquired for alternating plenty and poverty conditions is not
necessarily thoe sheep which can cxtract & maximum output for & minimum
of input, but rather one that which has the capacity to use the greater
amount of food when it is aveilable in times of poverty. A larger
appetite, provided that it is combined with above average efficiency of
conversion, is an asget,

Thus it can be seen that, althousgh body weight itself has relatively
little cconomic weight, its inclusion as an index always leads to apprec-
iably greater economic gain, This is probably because of the higher
efficioney and the high heritability of body weight and its positive
correlations with important traits such as wool weight and fertility.
{There is some difference of opinion concerning this statement but the

general concensus supports-it.)

Because the proportion saved is much lower for rams than ewes, the gelection

differential is correspondingly higher, so that ram selection will, per

capita, contribute more to genetic gains thon ewe scelection, However,
the success of ram selection depends entirely on the genetic peotential

carried by the ram which he inherited from his parents. In other words

[ e PRl g g v gEL v oy
S BIRIICTE R QS il ML
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we have 2 "chidken and egg' situation which can only be resolved by
defining the limits of our assessient metnuds cund Lue ilme taken for
such nssessment to occur. It is therefore a mistake to assume that
ewe selection is of no importancc at all; +the contribution of ewe
selectlon o genetlc goin denends on the level of culling which is
p0381ble und this in tura is related to the flock structure and
reproduction rate {(i.e. what proportlon of the lambs are required for
CﬁfépmﬁbemantﬁhnﬁithiS'depends:totally\onﬁthe;succcssgqﬁﬂgwesﬁipfp?QQucing
"7 YA rearivg-lanbg in theirfﬁocalfénvironmentyand;undgr,that~pérticular
“gystom of mﬂqngﬂment) : SR
Genetic progress deponds on the 1nten51t3r of saloct:.on appl:l,ed
to the parents and the extent to which the ‘gains made by selection are
pagsed on to the offspring (which depends on the heritability of the

factor),

The prime concern of the sheep farmer, having an apprecintion of the problems
of heritability, correlation and efficiency, and particulafly the
farmer operating in an extensive canvironment, is to make use, by select-
jon, of the wide range of genetic potential already available and
funetioning in his special environment and not by attempting to impose

new genetic material which is unproven in that set of conditions.

There is a variety of selection methods and their suitability depends on the
*.farming practice cnd the interrelationship of the factors being selected.
Theoretical methods are of little concern where practical realities of
the farming operation are involved.
One- systbon (which is often practised by, farmers, in any .case) is
- »4he systen .of Independent. Culling Levels:~ at any one. time gn animal is
.culled. whon its measurencnt of a Arait is below a cortain standerd,

rogardless of its merits in others. In othor words, the individuals of

a flock are first culled for character A until a certain level is reached,

the remainder are then culled for point B to a cortain level and the
remainder for point C cte. This sysien is casy to apply and con be

used in conjunction with quantitative information nbout fleece character-
istics. The choice of characters represented by 4, B and € ete. depend
on the farmer's preference (cconomic merit) for the various points.

4 sccond selection method which is sometimes uscd is that of
Tanden Selection where selection is based on one character {such as
wool woight) for & certnin time and thon is followed by corrective
selection (o.g. for crimp number) for another period of time, This
nethod, although it may lead to more rapid rates of genetlic progress,
is fraught with @ifficulties and iz limited in the number of characters

- for which il cen apply.

It fg obviously an advantage to make the selection as carly as

possible in the animal's life so that ths imcroased production in the

3
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cursent %Jook then oporates for as long as poésible, while future
(impfoved} generations replace the existing one more rapidly when
animals ave nated at an earlier age, for example, with rams it iz
possible to get more rapid rates of gehetic ﬁrcgress if the generation
interval is short (i.e. may be as liﬁﬁle as 2 seasons bubt this depends
on the reproduction rate of the ewes and the selsction differenticls
applied). But pome traits camnnot be sccarately measured until a certain
age. TYor example, the effect of age on clean wool weight ie still
measurable st an average tinme of 12 months from bdirth but the effect
ig legs at 15 months - 80 compromise (again) ig required. However,
there is a fairly good relationship between hogg fleece weight and
Tubure pro.suction of the mature shesep {tnis relationship is higher in
Merinoé and Merino crosses than in,Rpmneys). There is a tendency for
the répeatability to Le lower with meture fleece weights, possibly as
a result of an increzse in temporary fluctuations in environmental

effects.

wacticnl Sslection Methods are of as great variety as the sheep themselves
‘ _ﬂuf it is suggested that the most efficient method in terms of annual

‘geﬁetic.economic sain is $o sslectd rams on the basis of the reproductive
raté of their dams and the ran's own cleen wool weight at the age of
15 months {i.e. selecting on clean wool weight of twin born rams), and
to selepf ewes on their dam's reproductive raite and clean wool weight
at 15 or 26 meaths (i.e. saving all twin born ewes and méking 1up ‘the
tetal with singles zslected on clean wocl woight), Bwe selectiocn at 26
months still further decreases the age effect on wool and body weights
dnd‘sgiection ag shearlings is generally thought to be "easier" than at
the hogg stage.

Tt is appavent therefore that, in order to assess a ewe's feprod«
uetive rate (either for ram or ewe selection) observations must be made
in tﬁe fieid and controlled measurements taken when posgible in order to
be able to realisﬁicglly compare potential broeding stock, The advant-
age of immense proportions -~ is that the farmer then selects sheep which
cre productive in his set of eaviroamental conditions.

A The independent cull process for selection on wool characters may
be listed ws Tollows:-
1. cull on eye appraisal for those sheen showing obvious fleece
fanils or dafects in snatony (i.e. undershot jaw or entropion -
tarned in eyelid)e

“ts of the remainder and rank the

LRSI, K. D oy -
2, Teizh loe prsuoy flesce wsd

. . A
v o T 5 N M

ghoep aoar 1
. Cull Fhome with low flesce weighte and obtain yleld measure-
wenits Deon boe senainder by voeriag test samples. SBelact a

e J O T Y o . VY o LRI R F 1)
rurcher wroportion on Thailr clear Kloecs wQaghon;
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4. Theam these Lhat ore lefd, obsain detailed measurements of *the
fleece c:heﬁ-au{,ers .. staple length, fibre diameter, number of
crimps per unit length, Then mako final selection of sheep on
+the bagis of their fleece quality.
Headless to say, not all farmers are able to select on all these
meagurenents, but'selection based on progress down the list results in

more money in the pocket.

Frogeny Testing, if properly carried out, gives en unbiased estimate of an

aninal's breeding value, But selection of individuais on the results of
a progeny btest does not aluvays give the most ra?id rate of genetic
progress, The long generution interval between primary selection of an
.aﬁimél and its final use decided on the basis of its progeny's perfor—
manpe;.means a glow rate of progress. The practical difficulties of
devisihg a@burate and meanﬁngfﬁl progeny testing programmes are almost
prdhibitive.especially where the cheracter under exanination is only

rovealed in one sex (e.gz. nilk production).

4 system in which true rendom mating occurs is one in which any individual of

one sox is equally likely to mate with any individual of the other sex
and, in sheep, this implies that all males mate with an egual mumber of
females. 1T the heriiability of a trait is high, random mating follow-
ing mass selection will lead to subsianticl genetic gain,

' Therefore the larger the population, the more likely is random
mating to aveid inbreeding which can then only cccur by chance,

It has been said that the mating of relafed individuwals is called
lincbreeding if it is successful and inbreeding if it is not! Never-
theless, inbreeding (6r linebreeding) can be a useful method for
increaging the genetic uniformity of a population but in géneral it
leads to loss of thrift (inbrécding depression) & decrease if ovulation
rate, disesse resistance, fertility, fecundity and viability.

.The crogaing of twe inbred lines results in hoterosis (hybrid
vigour) in which the offspring derform better than cither of the parents
for a particuler characteristic. However, ihis phenomenon cannot be
interpreted as demonstrating any superiorvity of inbreeding over other
hreeding sysbeng such as selection and random mating. (In fact

heterosis may only be a recovery From inbreeding depression).

Artificial Tnsemiration in sheep allows the widespread use of outstanding rams
{but firstly they must be proved outstanding and not just adjudged so to
be on the basis of thoir looks) and its use for rapld grading up is
desirable eapecially wase: thore is a large difference between existing
and projecied produetion lewve.z, T4 1s idely used in the USSR and

China and, to & muech lessar esient, iu South Americs.

Py
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Widh Fianls ~f 3,000 cwes or more, AT shows an increase over
natural mating in net annual genetic progress even though the rate
declines with time through inbreeding, bub with flocks of 1,000 or
less thoe fall in net genetic progress under AT can be dramatic,

"Artificial inssmination programmes rvequire relatively much greater
capital outlay and recurrent expenditure thon schemos basced on selection

(with recording) end random mating.

Traditional attitudes Sovvard £lock structure, with the pedigree flocks at

the top of the tree followed by the wiud zand then the general (camp)
flocks at the roots, imply that the flocks higher in the hiercrcehy have
rizh Jevels of gonetic merit thaen those lower down, If this is true,
then there should be a fairly rapil rate of increzse as rams with
superior bresding value are used in the lower levels of the tree, But
often the hierarchy dves not rellect different levels of inherent merit
in the sbock: aad therefore there is little difference in genetic merit
from top o boitom. '

The age old attitude hos been to try to improve from the top of
the flock structure by using imported rams with supposed greater genetic
potentizl. However, bacause pedigree and stud flocks are generally
kept on betier pastures ond because of the relationship between actual
appearance (phenotype), genetic moke up (gonotype) and environment it
ig incorrect to assume that these sheep would do as well in a different
environment (Refer to the comparison between the Merino in New South
Yales and the Biksneri in Rajasthan). This attitude can be compared
with the application of fertiliser to the leaves of a tree instead of
o the roots — not much will reach the broad base of the roots from which

the trec itself grows,

In a flock which is breeding its owm owe nnd wether replacements, the optimal
balance of breeding =nd non~brecding sheep on the same arca of land,
will depend oni-—

1. The level and pattern of revroductive rate which will deter-
mine the size of the breeding flock needed to produce The

required mwmber of wocl growing shezp;

2. The difference in wool produciion between breeding and
“dryt sheep;
%, The relative prices of wool and surplus sheep.

Analysws of these various facisrs will reveal the castving age
which will give tho greatest ecenomic return, (For flocks breeding
oir own owe and ram rsplacements. thls analysis may show that rams

should be us2d only 2 or 3 limes and zwes b Limes) .
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Flock sime ie a facber which linies the rate of genetic progress - the

larger the number of animals, the greater the chance of breeding on
outstanding sheep {the better the root system of a tree, the better
nourished and developed will be the timber); in a lorge flock it is
easier to increase the intensity of selection; as the flock size
increases, there is more potential for using nore refined technigues
of selection; any deleterious effects due to inbreeding can be
avoided much more easily in a large flock,

Therefore large farms with extensively grazing flocks of sheep
are in a well-placed position fo operate breeding programmes based on
selection of sheep nost suited to their own environment.

There is little need to import "foreiga" unproven animals except
when a rapid major chonge is required in production traits or when, as
will happen later rather than sooner (especially in a large flock),
response to sclection for measured production ceasce due to exhaustion
to availables additive genetic variance {or possibly due to antagonism

between natural and artificial selection,

Tne first step in formulating n breeding plan ie to define its aims and to

seck an increase in productivity by concentrating on measurcd prod-
uction itself instead of ifrying to assess it fThrough possibly related

characteristics, or wasting effort on unproductive anesthetic festures,

B
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A Hueleus Breading Programme for Talkland Iglands Sheep Farms

The accompanying article is qubmitted to the Falkland Islands Sheep
Industry for discussion and comment.

It is not intended to be a nRiple® mor a directive but the Iaunching
point for a breeding programne based on genetic principles ond selection of
animals on the basis of measured commercial traits in a way which is quite
compatible with existing farm management procedurss.

Tt is hoped thzt by having a circulation to a wide range of invelved
parties in the Tulande, that general interest in recording and inprovement

may be stimulated.

R. S. Whitley
27th March 1979



Proiect No. 3.6

A Tucleus Breeding Programne for Falkland Islands Sheep Farms

sSummary
A ewe flock of proven genetic merit, replacements for which are provided

by ewes recorded as performing best in camp, is used to provide rams for the

ewe flocks,

©ha need for a logical breeding scheme for the Falkland Islands sheep
industry is discussed. The necessity for such a breeding scheme to be based
on measured snd recorded commercial traits is stressed and the mechanics of a
suggested Nucleus Breeding Programmne are oublined.

It is pointed out thai the large size of the ewe flocks in the Falkland
Islands end the great variety of genetic material contained therein, means
that there is no need to import animals from abroad,

4 plea is made for more recorded information about the sheep already in
the Islands.

A brief description of the Wew %Zealand Group Breeding Scheme ig given

and a brief comparison with the suggested Fucleus Breeding Programme given.
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The need Ffor a logical breeding progranme

Yocial and economic constraints being such as they are, we live in a society
which demands, not only the maintenance of, vut also an improvement in the
general standard of living. With an economy based on the export of wool, the
Palklands must produce this improvement either by increasing the proportion
of the returns expendsd in wages or by increasing the returns themselves,

An increase in sheep production may be achieved by improving the quality and
quantity of pasture production, improving the efficiency of utilisation of the
pasture by grazing control and by improving anmual performance on that pasture.

if5.thin any population of biological organisms, be they bats or bacteria, there
will be some which are better able to survive in one particular environment
and there will be some less able to gqurvive in that environment but the vast
majority will be in between these two extremes. HNow if we take a sample of the
best grown bugs from & particular medium and let them reproduce they will form
anoiner population which will have a similar sort of variation as the original
population but the starting off point will be at a higher level.

In the recent past, shsep genetics have been orientated about the "oonformation”
of an snimal and breeders have pased their improvement progranmes O the
principle that a certain type of sheep should have a particular conformation

or appearance and any gheep which did not have an acceptable appearance wWas
bound to be inferior in ite performance. Many breeders also had the (male
chauvinist) attitude of insisting that the rams were all important and paid
relatively litile attention to 4the ewe selection,

Phic attitude of basing primary selection on conformation is equivalent to saying
that because & sheep has the "correct" appearance when living on lush pasture in
New Zealand or Tasmania, -~ an appearance which is supposed to rean a certain
production performence, - it will perform as well itself, and its offspring will
perform well when transported to (say) Port Bdgar.

Ye nave all been brought up in a world of sheep "improvenent! in which the
pedigree breeders have vested commercial interests in selection on confoxrmation
at the expense of other characteristics. But consider the variation in (say)
face-cover in Merinos that there has been over the last twenty years. If a
wool-blind Merino really does not perforn better than a clean—faced one, vhy
were they developed in the first place - purely a matter of changing opinions
on that immeasurable characteristic — the "correct conformation" of an aninal.

S0 sheep geneticists and breeders began To take a fresh look at the overall
performance of various breeds of sheep under existing methods of selection,

and they found that therc had been little oxr no improvenent in performance of
flocks or breeds in terms of wool production, quality or in lambing performance.
In fact one geneticist took a group of knock-kneed Merinos - an horrible sight
to the conformationists - and found that they nroduced more wool and more lambs
than the so~called toorrect” Merinosi

If we examine ftwo 10-year periods of production in the Malklands, the years
1948/49 to 1957/58 and 1968/69 to 1977/73, we find that there has been a slight
jncrease in the average ~corly lamb marking percentage but a slight decrease

in the average yearly greasy wool weight cut per sheep chorn (ghown in the table
below). How if it is accepted that, within the range of gqualities of wool
produced in the Tolands, the econonic weight attached to weol yield per sheep
igs greater than that for wool guality, either the total nunmber of sheep st

be increased or thelr individual perfornance mast be imoroved.



¥

10 year Lv. nurber Av. greasy wool Av, number Av, lamb

period sheep shorn waight per sheep breeding ewes marking %
1948/49 - 1957/58 556441 3.68 Kg 222589 61%
1968/69 ~ 1977/78 568301 5.64 Kg 220208 64%

So although the total production of wool has increased over the 20 year neriod, due
to an extra 32000 sheep producing an average of 2.97 Kg greasy wool, the average
increase in production per year is approxinately 0.0035 Kg/hectare/year. It is a
matter of sinmple arithmetic to relate this to the annual increase in cost of
production per hectare per year.

T+ should be remebersd that the efficiency of production ig always greater in
higher producing enimals and selection of a breed or strain based on wool weight
per head would also nean selection of a more efficient one. Palkland Island
selection processss have lead o a greater number of slightly less efficient
shzep in the 1970's than in the 1950's.

Principles of & breeding programuie

A suvecessful breeding programne should be based on three fundamental principles:-
1. Appearance is not a reliable guide to the value of a breeding animal;

2, The emphasis is placed on breeding only for those characteristics which
are imporiant for conmercial production;

3, Selection rust be based on gquantified measurenents made on sheep living
in the extensive environment (i.e. not living in selected areas such as
stud flock camps).

There are several important factors to bear in mind when formulating a breeding
plan (with particular reference to the ¥alklands):-

1. The requirvement is for sheep which not only survive but most efficiently
produce a saleable end-product which is usually wool {but may be living
sheep of any age);

2. Production choracteristics ~ reproduction rate, wool quantity and quality
are controlled by heritable and correlated factors;

3, (Conditions of environment (including managenent) vary from one farm
situation to another and it is incorrect to assume thatl (for example)
a well grown ewe on Carcass Island which produces and rears a pair of
heavy twins and cuts ¢% Kg wool would do the same if she were kept at
Bluff Cove;

4, Dry sheep produce mnore wool than do "wet" sheep. Thus the fewer the
nucbers of reproductive sheep, the more land can be nade available to
dry sheep which produce the greatest profit. The proportions of dry
and wet sheep really depend on the relative prices of wool and surplus
sheep and the selection differential required for the improvenent of
the stock. The greater the aselection differential, the more rapid is
the genetic progress;

5, 1In a large flock there are greater numbers fron which %o choose the
breeding stock than in a amall flock, Selection can then be compared
to smcone who wishes to buy & radioc cassette player which is composed
of several interrelated components: the sensible nen goes to a shop
which has very many different nodels and picks that which suits his
own particular requiremsnts and operates well in his own set of cond-
itions. The foolish man goes to a shoo with only a few models, buys
one which looks nice and hopes that it works well when he gets home.
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In the formulation of a breeding plan it must be remembered that the flock
gtructure of each farm varies and depends on the level and pattern of repro-
ductive rate (i.e. how many ewes are necded to provide the required number of
wool growing sheep; the relative price of wool and surplus stock; the difference
in wool production between breeding and dry sheep). L further consideration,

of course, is the onnual death rate in all classes of sheecp.

Fermulation of a2 Huecleus Bresding FPrograrme applicable to Falkland Island
napagenent syetems

It is impossible to describe a breeding programme which exactly fits cach farm
gituation and each tvpe of management, However there follows the basis of a
flucleus Breeding Programme which is founded on the genetic principles outlined
in a provious paper (Ref:l) and on the points made already in this paper. The
change from traditional breeding practices to such a progranme camnot be
immediate but will be a gradual process, but the sooncr a start is nade, the
sconer will be the ecopomic henefiis. :

Lt each and every stage, there is room for discussion on the points nmade but it

is hopsd that, by accepting the general principles, ways round difficulties nay

be found, Apart from some of the smaller units and as opwnosed to many farns in
ilew Zealand and the United ¥ingdom, Falkland Island farms have a large cnough
population fron which to select their "improved! genetic material without having
to resort to the importaiion of "foreign" un-proved animals unless large and rapid
changes in (say) quality of wool are roquired.

Canp Bwe Tlocks

Let us start with the root system of the Falkland Island Sheep Industry - the
camp ewe flocks, From this hroad base we wish to select ewes which have nroved
themselves capable not only of producing but rearing good healthy lambs to the
weaning stage. In general those that rear twins are the =im because, although
the survival rate is lower among lambs borm a8 twins, it is always higher than
half that for singles. But it may be argued that under Falkland Island cond-
itions one good strong weaned lamb is better thon two less strong ones when the
condition of feed over their first winter is poor. So we come to the idea of
measuring the total weight of lamb produced by a ewe. However, the repeatability
of one lambing record is much lower than that for soveral, But we nust conpromise
between having highly repeatable information based on nany lambing records and
the need to reduce the time gap between 2 female sheep becoming productive,
proving herself in canp conditions and finally being selected for inclusion into
the nucleus flock (which contains the proven genetic material).

The practical difficulties of detailed lamb recording in a camp ewe flock are
immense, S0 We Iust compromise and limit the numbers and methods of neasurenents,

gelection when the ewes are two years 0ld, on the basis of their wool quantity
and quality, will be less influenced by their age since birth than gselection at
one year old.

Primary selection for obvious fleece and anatomical faults, with secondary sele-~
ction for greasy wool weight, tertiary selection for fleece character — staple
Jength, fibre diamcter, crimp number - (and possibly selection on yield), will
produce a nunber of gimners wnich can then be followed through to observe their
reproductive performance. The precise number of two shear ewes thus selected
will depend on such factors as the rumber originally available, the selection
presgure applied and the number of animals with which the farm can cope when
recording is necessiIy.

Tf the female sheep are wsll enough grown %o be mated as shearlings then the
initial selection wiil be a2t the hosg shearing stage at about 12 - 13 months of
age, Selection in either case, can be made on the basis of wool production
characterigtics at first or second shearing.
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These gelected two-shear ewes {i,e. those of good wool guantity and quality) are
then oumbered with either a spray or raddle number or code on their flanks which
corresponds to their ear number (Richey mini tags are suggested). These sheep
then run in caflp with the rams under the normal camp conditions (i,e. in the maiden
ewe flock or general camp ewe flock).

During the period up to weaning, the ewes and lambs should be observed and records
made of those ewes which have had lambs, how many lambs each one has produced and
a visual appraisal made of the lambs! condition, i.e. excellent, very good, good,
average, mediccre, poor (or a scale from & - 1. Yhese observations and records
should be made prior %o any interference, such as lamb narking, and are partic-
ularly important during the period immediately prior to weaning. In this way

it is pogsible to build up & background of measured information on which selection
is based.

If posgible, the lamb(s) belonging to a particular ewe should be identified with
that ewe by an eartag or a system of dye marking, but the speed at which lambs
over 12 hours old can move means that this process ig obviously difficult %o
perform in Open camp and would call for very high quality shepherding and dog
control even with tame sheep and with some system of applying dye at a distance.
Bui the value of precise lamb weight information is considerable. Howevex, to
start off with, the selection should be for those ewes which have produced twin
lambs and have managed to rear them, and the refinement of weighing can come
later when the system is under way.

411 these maiden ewes then come in for shearing and all fleeces are weighed and
guality measurements made (if possible). The numbers are re-applied o thelr
flarks and the process is continued until they have had three crops of lambs and
have been shorn four or five times depending on the system of managenment.

The number to be selected depends on the figures available from the records and
the best of these ewes will then go into the nucleus flock because they have
shown that they have the genetic potential to produce and rear larbs in camp
conditions.

A production index can be formed from the total number of lambs reared by a ewe
(or total weight of lambs, if qveilable) and the total fleece weight and average
quality measurements over the three crop period. However, because of the
reasonable relationship between the shearling fleece weight and future wool
production, it 1s possible that selection for wool can be based on neasurements
made only at that shearing. The recorded and filed production index of each ewe
in the Nucleus flock means that by easy referral she may be replaced by a
younger ewe with a betber production index. The fluid situation of an improved
breeding programme should mean that replacenent of ewes in the Hucleus flock is
a Tegular occurrence. (See Appendix 1).

A further method can be introduced and that is to mark as nany of the general
canyp ewes (i,e. those not selected as shearlings and marked on their flanks)
which produce twins, These can be used, if necessary, %o make up numbers for
the nucleus flock remembering that they have lower guelity wool ratings because
they were not initially selected for their wool quality or guantity.

206 4o summarise so far:-

1. A1l ewe shearlings are put through a process of independent culling
levels to reveal those with the begt wool weight and quality. Detailed
measurements are made;

2. The bhest are eartagged and Llank marked then turned into open camp;

3, Observations and records are made as close to weaning as possible
over the period of three lamb cTops;

4, The best of these ewes entber the muacleus flock replacing those ewes
with lower production indiced;
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5., The remainder stay in the camp ewe flock for the rest of their lives,
or, if they are barren or have a very low production index and yet
are of high wool guality they could enter a dry ewe flock,

Therefore, at any one time, there will be three groups of "high" wool quantity/
quality ewes which are marked and about which detailed records are being made,
and one group of young sheep awsiting selection for recording.

One further selection method can be used on the camp ewe flock., Amongst those
ewes which are not of special wool guality (i.e. those not selscted at two years
old for detailed recording) it is possible to gelect against barrenness, In
this situation, a ewe is barren if she does not rear a lamb %o weaning and can
be adjudged by the state of the udder (as long as weaning is not when the lambs
are too old). It is reasonable to give a ewe one chance to redeem herself and
then she may be culled or sent to the dry ewe flock depending on the quality of
her wool, The number of years for which a ewe is allowed to be barren depends
on the selection pressure, i.e. on the mumber of replacements available.

The method for this recording is simple: On +the basis of examination of the udder
a barren ewe is sprayed or raddle marked. If ghe is barren again the next year,
then out she goes.

However, it is wise to remember that the rate of genetic gain is greater if

selection is for a characteristic (such as twinning} rather than against one
(such as barrenness).

The Nucleus Flock

Tf we now turn to the Nucleus flock, we can see that it is composed of those
ewes which have proved themselves better than average at rearing lambs whilst
having high wool quantity/quality. (Note that "high® is only with reference to
the particular desire of the farmer;. MNone of the ewes is in this flock by
birthright, only by merit, and any one may be "demoted’ to the camp ewe flock
if & ews with a higher production index appears from the groups of canp ewes
peing recorded. (See Appendix 2),

But until that happens, that ewe in the mucleus flock caen stey therc producing
lambe almost until she dies from natural causes (or for humanitarian reasons)
because we know that she has hetter than average genctic naterial for those
particular environmental conditions in which she proved herself. (If a ewe
becomes barren whilst in the nucleus flock, she can be culled, ox join the dry
ewe)flodk _ so observations are required. She can be given two chances, then
out}).

The ewe lambs from the nucleus flock join the camp flock ews la~mbs and all are
suhmitted for selection at two years old. Selection is only on measured production
characteristics of sheep run in camp conditions, and not on the birth weight of

the lombs which is influcneed by their dam's “matritional plans,

Ram lambs born in the mucleus flock will obtain half their genes from their
mothers which we know have proved themselves in camp. By definition, therefore,
these lambs, provided they have no gross defects for which they may be culled
at marking/weaning, have a good genetic potential for survival in camp and so
are used to form the ram flock. Although 1ittle selection of the rams is
required if the rate of replacement of the ram flock is high, primary selection
ig for *those ram lambs born &s one of a twin and secondly for wool quantity and
quality at shearing. Obvicusly, therefore, some sort of basic lanb recording
ig reguired in the Nucleus flock.

7o summarise the nucleus flock:-

1, It is composed of camp ewos which have proved themselves better than
average;
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5. Conbtinued presence in the nuclous flock is only by comperative
merit and may cease at any time,

. Tese ewes are used for breeding for as long as possible;

3

4. All ewe lambs join the general hogg flock;

5. Veaning and marking are at the same time;

6., Rem lambs are selected for twinning {followed if necessary at 12
months for wool gquality and quantity).

Ram IJock

Tfurning now to the ram flock, we see that all its members come from the nucleus
flcok which means that they are born from mothers of proven quality. It will
be remembered that, because we are always improving the nucleus flock, the
genetic material carried by each year's crop of ran lombs will be improving.
This means that the more rapid the rate of ram replacement, the greater the
rate of genelic progress and, in general, it should be unnecessary to keep any
ram for more than two or three breeding seasons. The fiuidity of the situation
depends on the rate of replacement of the nueleus flock with better proven ewes
and this in turn depends on the numbers of ewes selected at two years of age
and about which detailed records are keypt.

1f large changes in wool type are required, it may be justifiable to retain a
ram of exceptional wool quality/quantity in the ram flock for a longer period,
but in general it pays to be ruthless.
The entire farm ran flock is treated as equal and are randonly divided to mate
with either the nucleus flock or the camp ewe flock, In this way inbreeding is
legs likely to occur.
Summary of the ram flock:-—

1. All members come from the nucleus flock;

2, The greater the rate of replacement, the greater the genetic progress;

%, Random division of the ram fiock between nucleus and comp ewWe flocks
reduces the chance of inbreeding,

Yether Flock

The wether flock is composed of all the male lambe from the camp ewe flock and
those rejected from the ram flock.



DISCUSSICN

It will be apparent to those who have read about breeding programmes that that
which has besn described here is not identical to the type of Group Breeding
Schemes about which we hear so much from New Zealand and which arcse as a
reaction to the lack of interest in commercial traits shown by most pedigree
ram breedsrs.

The general form of a Group Breeding Scheme is that a group of co-operating
breeders record their animals on their own farms =2nd select their best performing
ewes and send them to the jointly-owned mucleus breeding unit, Here there is
further recording snd selection and the best young males and females are retained
for breeding in the nucleus flock. Other gselected young males from the nucleus
are used in the co-operading farms as replacements.

The main differences between the avnplication of Group Breeding Schenes in Hew
Zealand snd the Falkland Islands are due to scale of flocks, stocking rate, to
lack of history in recording animal performances and absence of such data.

In 1976, in ¥ew Zealand there were 26 sheep breeding groups with 310 members
screening an average of 1600 ewes per mermber., There were also 6 cattle groups
with 142 members screening about 58,000 cattle. Some members "contributed" as
few as 500 ewes to their group.

So in comparison with Few Zealand, many ¥alkland Island farms are, in themselves,
the size of a "group" and could operate a fone-man" group breeding scheme which
has been called a Nucleus Breeding Prcgramme because the nucleus flock is at the
centre of a vigorous selection procedure involving measured commercial traits.

Logical progression threugh this dynamic process of selection for success in a
particular environment leads to the realisation that only very infrequently

is there any need to import sheep from enother farn - let alone from another
country - ag long as the broad base of the selection process - the camp ewe
flock - is large enough. These circumstances occur on nearly all the mainland
farme but not on some of the Islands which could justify forming themselves into
a Breeding Group.

When substantial changes in wool quality are required, input of new genetic
material is justified as long as these animals prove themselves capable of this
so-called improvement when exposed to the same environment as that which their
offgpring will have to endure. Thus there is justification for importing ewes,
and not rams, into the camp ewe flock so that they may prove themselves {or fail
to do so) in open camp, not in some specially reserved nutritively improved area.
Only when they have proved themselves may they receive preferential treatment.

The Nucleus Breeding Programme outlined above is described in its gsinplest form
but has the facility for continuing development and improvenment should that be
desired by the farmer. As long as the basic principles are adhered to, the
returns, in the form of genetic gain, should be proportional to the ef fort
expended on the selection procedures.

What we have in the Falklands are Corriedale type and Rommey type Falkland
Island Sheep which have, through natural selection, just about become the
epitomy of "eagy-care" sheep. In general terms, it does not really matier
what the animals look like as long as they are healthy and produce the goods -
wool.

The rate of gain (AG) in selection for a particular trait nay be expressed in
the fearful looking formula:-

2 2
G = SDmh + 4 Sth +

Lm A+ £

Where hat ig the heritability of a tralt;

e is the age of the males at which their offspring are born;
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Lf is the age of the females at which their offspring are born;
and SDm, SDf is the selection differential applied to the males, females,

But the selection differential is equal to (Xs — Xpop) which is the amount
by which the average of the selected group (Xs) differs from the average of
the population (Xpop) from which they were selected.

But, in the absence of recording of any individual animals for wool weight,
lamb production or any other commercial trait, it is impossible to say with
any certainty if the breeding programme on a farm is going backwards or
forwards.

2nd April 1979

Tt is reasonable to suppose that if the gystem of grazing the sheep

is improved to provide better nutrition with a view to increasing
production of lambs and wool, that those ewes on the previous systen
will respond sufficiently to meet the financial cost of the
alteration/improvement. The extent to which their performance

improves depends upon similar alterations on the remainder of the

farm, i.e. the provision of improved nutrition for hoggs and shearlings
if bobtal flocks expansion is contemplated. (Ref. 2)

There are few sels of circumstances where one should congider selecting
those ewes performing well in circumstances where the level of
mutrition is sbove the average for the ewe camps on the farm.

If however a large programme for any form of re-seeding designed for
ewes and lambs and additional dry sheep is planned it would be wise
to estimate that level of nuiritiom that can reagonably be expected
and the selection should therefore be made from ewe camps better than
the present estimated average.

¢. D. Kerr
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Ain cxample of the minimum records necessary for the selection of ewes by the
Nucleus Breeding Programme.

As the programme develops additional criteria for selection may be included,
e.z. clean fleece weight, yield, fibre diameter, staple length, crimp number,
1amb weaning weights ete.




Appendix 2

DETAILS OF FLOCK STRUCTURH

Phe flock structure will depend on a balance between the various components:-—
1. The nucleus flock provides the rams for the ram flock;
5. The ram flock mates with the camp ewe flock and the nucleus flnck;

3. The wether flock is replenished by all rém lambs fron the camp ewe
flock (plus a few from the nucleus flock)

4. Annual death rates vary from farm to farm,
prediction is impossible;

Therefore precise

5. The structure will change as lambing percentages improve;

6. The size of the nucleus flock depends on the rate of ram replacement.

Ram flock used for
/?? Nucleus Flock :;“ ~ 2 seasons only

all ewe

lambs
\ \\\
selectpd proven 3

evles )

5 ye?rs old

1 :
EX ’/, lambs ; \\

Bt

i
} N )
J, AN ’ Mf

DRY EY¥E FLOCK & — — CAMP EWE FLOCK £ore-SHEARLING EWES

AN \\&%*“m
/ : mall ram

{
Vi

3 WETHER FLOCK

;r..
| /
! I-“
|

i /
Dry ewe flock Recording of
consisting of seleclhed ewWes
parren ewes with for 3 lambings
good wool Weight/
quality.

Therefore:—

lambse

A
f

I

H
Selection ai
second shearing on
wool weight and
quality and body size.

If the camp ewe flock contains 1000 animals, 33 rams are required, If the rams
ape potained for breeding for 2 seasons only then the anmual requirement is for 16
rams {+ some for the nucleus flock and some for losses, culling etc,). If the
lambing percentage is 1007 in the nucleus flock, approximately 40 ewes are
required.
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Appendix 2 cont.

The camp ewe flock of 1000 at 807 lambing 10% los

s in the first year and then

5% loss/year would support a total wether flock of about 1900.

The number of selected hoggs and shearlings which
recording, will depend entirely on farm managemen
required.

are put forward for detailed
t and selection differentials
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Reference: (1) Some notes on factors concerned in the formulation of a
breeding plan for sheep flocks. Whitley R. S. 1979

(2) ¥lock Bxpansion and its Financial Effect Calculated with
an Invesitment Appraisal Technigue. ZXerr GIU 14.,3.78
Further reading: Sheep Farming Annual (1974}, The First Conference of the

Hew Zealand Federation of Livestock Breeding Groups.

Owen J. B. (1971). Performance Recording in Sheep -
{ommonwealth Agricultural Burean.
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Sheep Farming Annuai (1975). Second Conference of the
New Zealand Pederation of Iivestock Breeding Groups.

Turner H, ¥., Young S. S. Y. Quantitive Genetics in
Sheep Breeding (1969)

The Sheep and Cattle Industries of the Falkland Islands.
Davies T. H, et al (1971)



3.6

NOTE ON NUCLEUS EREEDING SCHEME FOR THE PATKLAND ISLANDS ¢.D.XK. 6/8/79

Surmary

myamination of Reccrds from 1.1 Salvador T3 age ewes and 75 age ewes from 3.2 Fox
Bay East indicate tchat it is probable in the comnercial situation to select ewes
for the Nucleus PFlock that have weaned a lamb succesgsfully in three (3) successive
vears, oeveral opportunities (3) are available for selection for wool quality and

nd wool weight and any ether desirable trait. The selections indicated below
result in 8.3 per cent of the originel maiden ewes mated joining the Nucleus Flock.
A suggested selection procedure diagram is at Appendix 346

1. Tke availability of performance records over three years of 75 age ewes from
1.1 Salvador and 3.2 Fox Bay Fast hes permitted an estimate to be made concerning
the possibility of the Flockumster Dbeing able to select ewes, in sufficient
muibers, that have successfully weaned lambs in three succesgive years (Badie 78) .

i.1 Salvador

73 age ewes weaned a age group
year mated lamb weaning percentage
76/77 48 27 56,2
71/18 42 20 80.1
78/ 79 37 15 67.6

That is to say 15 _x 100 31? of thoses mated in year one can be expected to wean
48 % lamb in three swuccessgive years.

5. The weased weight of lamb at 1.1 Salvador when totalled over three years varied
netween 62.5kg and 92kg. LA numoer of correstions could be made ccncerning birth
dates, sex of lamb etec., but in no case was the individual lamb weaning welght
"ymaccepiable” and no other ewes could compire in terms of toksl weaned _amb weight
with ewes producing weaned lambs in three successive yeaIrs.

3. OFf these fiffeen (15) ewes at 1.1 Salvaior nine (9) were found to have produced
Akg ereasy wool per year, and their totals varied from 13.40kg to 17.48kg over
the three years.

4. From these records it seems possible for the Flock Master to celect —

a) Approximately one half of those youngest age ewes successfully weaning
a laxb in year one for:-

i} having weaned a lamb
ii) wool quality
iii) wool weight

b) This population is reduced by 26% (25% Fox Bay Bast) in year two when
those not successfully weaning a lamb are excluded;

¢) 4 iurther reduction of 25% (3% Fox Bay Rast) can be expected to occur
in year three when those not successfully weaning a lamb are excluded.

The Flockmagier should after the third season have for congideration approximately
twice as many candidates for the Hucleus Flock ag required. Tf the population at
this stage is then halved, i.e. reduced by 50% the number finally selected 153~

8,% per cent of those maiden ewes mated in year one

Provisos: 1) 3 uges only of ewes ars run in the Wucleus Flock (3, 4 and 5 erop)
ii) The weaning percentage of the Nucleus Flock is 75%
1ii) Four-fifths (80%) of the ram lambs weaned are retained.
iv) Ram lawmbs ave veed as sires for the Nucleus Flock.
v) Only 3 ages of rams are used in the Ram Flock (1-2-3 shear only).
vi) The logss rate in the Bucleus Flock is assumed 10% and in the
Ram Flock 25% per annum,
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Appendix 3-6 (C) (1)

REPORT IETO THE PROGRAMME OF ARTIFICIAL INSEMINATION OF COYS IN THT FAIXLAND ISLANDS
BEIWEEN JANUARY AND APRIL 1978.

SUMMARY: A brief history is given of the factors which led to the inception of the
A.I. progremme., The logistical and managemental problemg are outlined and reasons
given for its expected limited success. Some thought is given to possible future
k.I. programmes, Details of the semen imported and & financial balance sheet are
given.

1, INTRODUCTION: During "Farmers Week" in July 1976 enquiries were made as to the
possibility of importing frozen bovine semen for use in an Artificial Insemination
(4.1.) programme. The availability of gynthetic prostaglandins to Veterirary
Surgeons made the proposals more realiatic than would otherwise would have been the
case,

Over the past few years, several farms have acquired 4.I. equipment end semen for
their own programmes., The practical lmowledge of insemination technique has been
acquired by attending, in England, the Filk Marketing Board's courses of ingtruction.

A.I. was first used in the Falklands by Mr. C. T, MeCreaM,R.C.V.8. in 1969 and on
this, as on subsequent occasions, the success was limited due to the Aifficulty of
obtaining a regular supply of liquid nitrogen in relation to the nnmber of cows
coming into season at any one time.

2. ORGANISATION: In October 1976, a circular was sent to all farm managers to iry
To amsess the interest in an A.I. programme and to reveal the interest in different
cattle breeds, A very limitednumber of replies were received and most of these were
vague both with regard to numbers of cows fyr ingemination and breeds required.
Further information was obtained from the farm managers by verbal questioning.

In May 1977, a report was submitted to the Yalkland Islands Government and the
Sheepowners' Association on the feasibility and logistics of an A.I. programme.
Approximate costings were also submitted,

During "Parmers Week" in June 1977, the 8.0.A. indicated that they were still keen
and interested in the programme and gave verbal assurances of financial and
logistical backing, It was agreed that a charge of £10 per cow inseminated would
be acceptable.

Tater F.T.G. suggested that the whole scheme be put up for expert opinion from the
Ministry of Overseas Development but by that time the semen had been ordered
following a check oi the continued interest among farmers and of numbers and breeds
required.

In September 1977, a further circulsr was sent to all the farms participating in
the scherme informing them about the timescale of the A.I procedure, the handling
and choice of cows to be inseminated.

In January 1978, 370 straws of bovine semen arrived py sea.

%, OBSTRUS SYNCHRONISLTION: In order to reduce the number of visits to farms,
and therefore reduce the time spent travelling and the number of Beaver flights
required ~ and so be able to sccommodate more farms in the limited time - it was
decided 4o igsue I.C.T. Batrumate to the farms to perform the two injections them-
gelves, The Estrumate was issued in January 1978 along with instructions as to
its use and safety precautions necessary. It was considered expedient to visit
some farms to perform these injections because either this would enable other work
to be performed at a time more suitable to the farm, or the farms were unsure of
the pregnancy status of the cows to be inseminated, or the farm personnel were
considered wnpractised in injection techniques,
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4, BOUIPHMENT: Althougn thera wasg, at {he time of organising the A.1. programme,

a variety of 4.I. equipment already in the Islands, only one farm - Port San Carlow -
was prepared to lend their three cylinders for the benefit of the scheme., Other
farms either wanted 1o sell or hire their equipment,

Port San Carlos supplisd, free of charge, one Xi~16 storage cylinder, one liquid
nitrogen storage flask and a small "30 day' cylinder,

Alihough some equipment was available from the Grasslands Trials Unit (e.g. ther-
momter, seissors, forceps, protective clothing)}, it was necessary to purchase the
cetheters, plastic sleeves ete, from the M.M.B. in U.K, Details are given in the
balance shcet,

T+ was decided io obtain the semen from the M,I11.B, Bzport Section and have it shipped
out by sea freight and for this purpose the IR~16 and storage flask were sent to

U.KE. S8ea transport was chosen rather than air freight because of the possibility

of delay in %rans-shipment at cither of the two intermediate Airports in Argentina.
The possibility, together with the fact that the eylindsrs would have been flown at
about 30,000 feet in an unpressurised compartment, meanty that the risk of loss by
sca wag legs than by air.

On arrival in the Falklands, the semen was tested and was found viable. However,
the liquid nitrogen levels in the two cylinders were low, go it was decided %o
Place the semen in ine 30 day cylinder and to use the other two as nitrogen resexrves.
When the liquid nitrogen storage flask was emptied, it was sent to the Embagsy in
Buenos Aires for replenishment by La Oxigena. It had been hoped that rapid trans-
port to B.L. and back to Stanley would be assisted by official sources but this
proved impossible and the cylinder was absent for % wecks before coming back on
H.1.9. Endurance. On arrival it was found to be about £ full., (The local L.A.D.E.
office had previously indicated their unwillingness to carry the full cylinders

but suggested that the Head Office be contacted for their views. No further action
was taken).

The M.M,B., had been requested to ensure that all the stravs, catheters, plastic
sheaths and other equipment were of compatible size but it was discovered that
scme straws were 4ec but the majority were dee, Consequently an adaptation to
some equipmenb was necessary and this was only partially successful. The M.}.B.
sent their profuse apologies and undertook to supply the correct size pieces {free
of charge). Unfortunately these arvived aftexr the termination of the prograumme.

5. PROBLEMS ENCOUNTERED: in the A.I. programme included the logistical problem of
the right personnel reaching the cows with all the equipment in time for the in-
semination, the farm organisation for animal handling and the problem of the wrong
gize straws,

The logistical problems were considerable and, when allowing for bad weather,
aircraft maintenance, other aircraft duties, the only reason why there was but one
farm which had %o abandon the A.I. because the inseminator could not reach the cows
in time, was due to the fact that as mych travel as possible was done overland, 4
secondary benefit of this mode of transport, although rough and hazardous for the
semen contsiner was that the liquid nitrogen was not subjected to rapid changes in
atmospheric pressure which influences the boiling rate.

On some Tarms the facilities for the handling and ingemination of the cows were
zood, the primitive and rudimentary conditions under which cattle are of ten
rznaged leads to considerable animal (and inseminator) stress which will resul® in
reduced conception rates.

Many of the amimals presented for insemination were in poor condition further re-
ducing the chances of successful insemination. Although insemination of such
animals was thought to be westeful, the procedure was perforned as there was a
glight chance of success and the scmen only had a limited, and unguaranteed life.

On one farm, the ingeminator was asgsured that the cows could not possibly be in
calf, but, nevertheless, one cow aborted a living calf after the first Bstrumate
injection and another was found to be pregnant when presented for insemination.
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Due to the failure of two Beaver flights, it was found that the reserves of liguid
nitrogen were cxhausted and the semen subsequently died on 31st March. It had

been planned that these two flights would enable a check to be made on the nifrogen
levels and fresh supplies obiained if necwssary. Consequently, the A.I. at Port
Howard was totally abandoned and, although the cows at FPox Bay East and Dunnose Head
were inseminated, the chances of success arc minimal. Semen for Douglas Station

was aslso lost but this was not part of the A.I. scheme based on oestrus synchron-
isation and the purchaser had failed to collect the semen in good time.

I+ had been hoped to pay Port San Carlos for the use of their cylinders, but this
has proved impossible,

6. FUTURE POSSIRILITIES: The success or failure of this programme can nct yet be
asgessed but a calving rate of 35-40% would be very acceptable — bearing in mind
the points made above. However, the crossbred animals so produced are vory much
cheaper {altaough not pure) than +the importation of live animals,

The success of the variety of breeds used in the scheme will only be assessed in
vears to come but the use of such breeds and the operation of the programme has
helped, it is hoped, to stimulate interest in the operation and function of cattle
breeding.

In future, more attention should be paid to discussion about choice of breeds with
the farmers. This can only be done by verbal questioning as circulars and quest-
ionnaires do not receive replies.

If an artificial insemination programms is repeated, the following details should
be congidered — {1) the inseminator and the programme should be under Veterinary
supervision; (2) the use of synthetic agents (e.g. progtaglanding) greatly fac-
ilitates the performance of such a programme; 3) cows and cow management should
be carefully screcned with an cmphasis on insemination on those farmg which have a
definite breedaing policy and recording scheme; (4} preferably farms should present
10 or more cows for insemination at one Time (several farms could "share™ the cows);
(5) selection of the cows and bulls must ve on health, suitability to the environ-
ment and production aims; (6) ths probdlem of regular supplies of liquid nitrogen
must be resolved,

7. DEMATIS of the imported semen and a balasnce sheet are attached,

8. ACKHOYLEDGEMENT is due to Mr, A. Miller of Port San Carlos for the loan of
cylinders and to Mr. B. W, M, Carden of the Millk Marketing Board for his help and
advice.

R. S, WHITIEY B.V.M, & S., M.R.C.V.5.
t4th April 1978



Summary of Progeny of Artificial Insemination Porgramme

£

LTPENDIX 3.6 10

1978

Farm Breed Males Females Twing Total Calves Cowg Available
Pdarwin Ayrshire
(Dairy herd) (Pant Outlaw) 3 5 1 mized 10

Burnockstone

(Westside Charm) 3 5 8 30
Baef herd) cne umidentified cali thought %o be from AL
Mtzroy Scuth Devon 2 2 6
Fill Cove Lincoln Red 1 1 4
oy Cove Lincoln Red 1 1 2 6
Pebble Island 5
Port San Carleos Ayrshire

(Blue) 1

Lincoln Red 1 1

Simmental 1 4 24

(possibly others)

Port Stophens Welsh Black 2 1 3 9
Joimson's Harbour Ayrshire

(Pant Outlaw) 1 i 2 2
Gresn ratch A
Rincorn Grande Devon 1

South Devon 1 1 3 12

TL akeuld he noled that the rocords of the Darwin beef herd amnd the Port San Carlos

hord arc incompicte.

o



APPHENDIX 1

SEMEN IMPORTED INTO THE FAIKLAND ISLANTS, JANUARY 1978

BREED NAME OF BULL NUMBER OF STRAWS
LYSHIRE BURNOCKSTONE WESTSIDE CEARM 50
ATRSHIRE PANT OUTLAW 50
DEVOH BOVEY IONELY 18T 40
LINCOLN RED DONNINGTON TROOPER 40
LUING LUING SWIFT 22%#
IUING LUTINIG ROCKRET 9%
SIMMENTAL MMB PIIOT 20
SCUTH DEVON WINDSOR SIAM 2ND 40
SUSSEX HINKLEY GILOW-WORM 40
WEISH BLACK TRYFAL EBRILLWR 50
TOTAL 371

(* Although 20 straws of each Luing Swift and Iuing Rocket were ordered,
those supplied are as shown),

DISSEMINATION OF STRAWS

134 cows were inseminated twice = 268 straws

13 cows inseminated twice with straws

guspected dead = 26
4  straws used for testing purposes = 4
3 gtraws accidentally damaged on farms = 3

70 straws lost when liquid nitrogen
evaporated = 70

371



APPENDIX 11

RECEIPTS
(i) based on charge of £10 per cow inseminated. £
ROY COVE 60
DARWIN 600
TRAL INLET 30
FITZROY 60
PORT STEPHENS 80
PORT STEPHENS 10
HILL COVE 40
PORT SAN CARLOS 250
RINCON GRANDB 140
FOX BLY BAST 130
GREEN PATCH 40
PEBBLE ISLAND 60
JOHENSONS HARBOUR 20

oML  £1,520

(ii) based on a charge of £10 per cow inseminated plus additional use of Betrumate
PORT HOWARD 136.80

(1iii) based on cust price plus a handling charge
DOUGLAS STATION 93.00
TOTAL RECBIPTS £1,749.80

PATMLNTS
(1) M.IK MARKETING BOARD
370 DOSES OF SEMEN 890.00
25 LITRES LIQUID NITROGEN 6.25
4 INSEMINATION CATHEIERS 18.00
480 INSEMIKLTION SEEATHS 12,00

2 STORAGE CONTAINERS
COLLECTION & DELIVERY
etc. 121,82

oML £1,053.07

(1i) VETERINARY DRUG COMPANY, YORK
ESTRUMATE 385,40

(iii) L..L.D.E.
4LTR FREIGHT 4.24
TOTAL P/MINTS £1,442.71

REPAYVENTS
PORT HOWARD 13%6.80
TEAL INLET 30.00
FOX BAY BAST 130.00

TOTAL RE/P/MENTS 296.80

TOTAL RECEIPTS £1,749.80 TOTAL PAYMENTS £1,442.71
TOTAL REPATMENTS 296,80
£1,749.80 £1,739.51

BALANCE  £10.29






