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Abstract 

Investigations  were  carried  out  in  order to study some  physical  traits  (wool  length,  diameter,  tearing 
force  and  elongation) of hair  types  at 2x14 3rd and  4th  shearing.  Improving our production  some 
Gennan bucks  were  bought,  and  we  would like to study if they  had  any effect on the wool 
production of progeny. 
Wool  production  increased  with  body  weight  and  number of harvest.  Compared to  the previous 
shearings the values of physical  traits of hair types from  the  2nd  shearing were significantly 
increased. The highest  correlation  value  was  found  between  thinnest  diameter  and tearitlc force. 
Progeny from German  bucks  were  heavier  and  produced  a  slightly  longer wool with more. i-ristles. 
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Introduction 

Angora  rabbits  produce  a  heterogenous  fleece  against  the  nearly  homogenous sheep wool,  which 
is due to the three kind of hair  types  (bristles,  awns  and  downs)  composing the coat  (Thebault et al. 
1989,  Rochambeau et al.  1991).  The  quality of angora  fleece is determined by the length  and  the 
proportion of the different  types of fibres,  cleannes  and  absence of felt  (Allain  et  al.  1992). As a 
second  criterium  within  the  classification  (theoretically), the fibre  diameter  would  be  useful  to  take 
into account,  because it significantly  determines  the  utilisation  and.tautness of the  wool  (Szendrõ 
1992,  Allain et al.  1992).  In  practice,  however,  that  objective  instrumental  measurement  because  of 
the  relative  long  procedure  and  high  costs,  do  not  applied. In addition  industry  needs  wool  with 
different  characters  depending on the  final  product  (longer,bristly  wool for outerwear  and  shorter, 
wooly  wool for underwear).  The  proportion of bristles,  the  hair  length  and its diameter  are  also 
changing by season  (Farrell et al.  1992)  and  by  the harvesting method with different harvesting 
intervals: by shearing  (every 80-85.  day)  a  fine,  short,  wooly  wool  will  be  produced,  while  by 
plucking  (every  100-1  15.day)  the  fleece  will  be  longer  and  has  a  bristly  look  (Thebault  et  al.  1989, 
Szendrõ et al.  1992,  Schlolaut,  1992).  The  evaluation  and  comparison of wool  quality is rather 
difficult,  while  different  grading  systems  are  existing  in  different  countries. For instance as was 

mentioned by Fleishhauer  (1988)  and  Schlolaut  (1992),  the  proportion of coarse hair in Germany is 
measured  numerically,  and  according to weight  in  France. 

Apart  fiom  some  publications  (Fleischhauer  1988,  Marinucci  et  al.  1989) there are only  few  data 
available  about the physical  parameters of the hair types. 

Aim of present  study  was to investigate  some of these  traits,  and  to  clear how they are changing 
and (if it has) what  is  the  connection  between  them.  While we imported  some  bucks  from  Germany, 
we  would  also  investigate,  what  was  their  genetical  influence on the  wool  production. 
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Materials and Methods 

The  studies  were  carried  out on our rabbit.  farm fiom July 1989 to March  1990  with  10,  at the 2nd 
shearing 2 l-weeks-old  angora  bucks  per  group.  First group consisted of the progeny fiom the 
crossed  population  with  German  bucks  and  the  2nd  group was selected from the original  rabbit 
stock.  First  shearing was done  when the rabbits  were  60-days-old.  During our investigations  at the 
2nd, 3rd and  4th  harvest,  the  animals  were  sheared  every  13th  week  (av. 90 day intervals)  with 
electric  clippers.  The  wool wa!! sorted  according to quality classes in  Hungary.  Rabbit  concentrate 
and  water  were  supplied  in  individual  cages,  ad  libitum. 

The  following  parameters  were  measured  (by  groups  and  shearing):  body  weight,  feed 
consumption,  wool  yield. In order to evaluate  the  wool  quality, we collected  a  sample  (1st  class 
wool)  from  the  back of animals.  With  counting  the  hair  types  (bristles, awns and  down  fibers)  using 
a  randomly  choosed  wool  staple fiom the  sample,  we  calculated the proportion of coarse  hairs 
(bristles). By analysing 50 fibers of each  hair  types fiom the wool sample,  we  also  investigated  some 
physical  parameters of the  wool  (e.g.  wool  length,  diameter,  thinnest  diameter,  tearing  force, 
elongation ). For  determination of the diameter  a  lanameter  (Lanatester  FM-3 UA), and for 
measuring the tearing traits an electric  tearing  machine (FM 27.2)  were  used  (both  instrument was 
made by: Textilipari Miiszer-Számítástechnikai Fejlesztö  Vállalat,  Budapest,  Hungary). In addition 
the  wool productiodfeed consumed  and  feed consumptiodwool produced  were  evaluated. 

The  data  were  analyzed  statistically by  analysis of variance. 

Results and  Discussion 

Body weight: whereas  during our study  it  was  slightly  higher  in group 1  (2923 vs. 2887  g), 
differences  between  the  groups  were  not  statistically  significant by shearings.  The  150-days-old 
rabbits (2nd shearing)  are  continuously  grown,  the  daily  weight  gain was 4.43 g (in both  group) 
between  the  2nd  and  3rd  shearing,  but  it  decreased to 2.35 g to  the next  harvest'(P<0.05). In addition 
animals  in  group  1  and 2 between the 3rd and  4th  shearings grew 1.83  and  2.86  g/day,  respectively, 
so with compensating  their  losses  the  2nd  group  reached  the same body  weight  at  the  4th  harvest 
(Table 1 shows the both  groups  data  together). 
Wool production: as Thebault(  1992)  noticed an increasing  wool  production  by  harvest  ranks,  we 
found similar significant  differences(P<0.05)  both  between groups and  shearings  (122, 162,211 g 
for .goup  l, and 1 17, 142,  196 g for group 2,  respectively). The increasing  daily wool yield in order 
of harvesting  number: 1.44,  1.65  and  2.24  g/day.  Animals for group 1  gave  also  at  each  shearing 
more  wool to a  body  weight  unit  (47.0, 53.4,67.9 vs.  45.8,48.4  and  62.2 dg), but  the  differences 
were  not  proved  statistically. B'y wool  grading we realised  same  quality in groups per  shearings. In 
relation to the 2nd  harvest,  the  fleece  contained  more  chaff  and felt 3  wool (P<0.05) at  the 4th 
shearing  (Figure 2). 
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Feed  intake  and the wool productiodfeed consumed: Parallel  to the body  weight,  these  traits  are 
also increased, so they were higher at group 1. (the  difference  was  not  significant). 
Similar  to  other  researchers (Qinyu 1992,  Thebault et al.  1992)  we  found  a  relative  high  correlation 
value  between  shearing  amount  and  body  weight  (r = 0.67, P<O.OOl). 

Physical  parameters of the wool 

Wool length: it was almost the same  by  each  harvests, only downs  have  got  significantly  longer 
comparing to the  previous  shearings  (Table  2  and 3). In the  case of the groups  according to hair 
types we noticed that bucks in group 1 had significantly  longer  wool  than  those of group 2 (P<O.OOl, 
Figure 1). 
Wool diameter: by shearings  only  bristles  were  with  average  1 pm thickervs P>0.05) in  group  1, 
the two other  hair  types  had the same  thickness  like  group 2. In order  of  the  number of harvest  the 
fleece  got  thicker,  which was mainly  due  to  the  bristles.  While  awns  did  not  change,  comparing to 
the previous  harvests  downs  were  significantly  thicker  at  the  last  shearing. 
Thinnest  diameter: it was the same  by  groups.  In  the  case of bristles it increased  with  diameter 
continuously fiom harvest to harvest.. Awns became  less  thin  at  the  3rd  shearing.  Because of the 
relative  equal  thickness of downs  we did not  measure  them. 
Tearing  force: it was not  noticed  any  difference  between  groups. In order of shearings it increased 
continuously by  each hair  types.  Till  in  the  case  of  bristles  and  awns  this  trait  was  significantly 
different  only  at  the  2nd  shearing, it changed  per  shearings  by  downs. 
Elongation: fibers from bucks of group 1 were streched  better  than  by  group 2 (PcO.01). While  it 
did not change by awns,  bristles and downs  showed  significantly  bigger  elongation  at  the  3rd  and  4th 
harvest as compared  to the 2nd  shearing. 
We  also  determined  the critical  point  along  the  hairs,  where  the  fibers by tearing  were  broken,  but it 
changed  randomly. 

Correlation  among the measured  physical  traits 

Apart  from  the  length  and  diameter  with  a  correlation of r = 0.47, we  noticed  significantly  low 
values  between  length  and the other  traits  (Table 4). Higher  values  were  found  between  diameter, 
thinnest  diameter  and  tearing  force  (r = 0.7-0.8 P<O.OOl). We  found  a  significant  moderate  value 
between  tearing  force  and  elongation (r = 0.54, P<O.OOl). 

Proportion of bristles 

The wool  produced  by  the  bucks of group 1 contained  a  little  bit  more  bristles (i .3 1 vs.  0.99 %, 
P<0.05). It seems to be  the  same  fiom  shearing  to  shearing  (in  order of harvesting  number  and  hair 
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types: 1.14,  1.01 and 1.30  by bristles, 1.57,  2.44  and  1.93  by awns  and  97.3,  96.5 and 96.7 % by 
down  fibers). 

Conclusions 

- Wool  production increase by the body weight and  number of harvest. 
- The proportion of bristles do not change  per shearing. 
- Physical  parameters of each hair types  at  the 2nd  shearing are - 

apart from length-significantly different  fiom those were  found at 
3rd and  4th  shearing. 

- Physical traits of awns are hardly changed to bristles  and  downs 
with  shearing  number, so the wool quality is determined  mainly by 
the other two hair types. 

- Because  there is only a moderate correlation between  hair  lenght  and 
diameter,  but the latter is highly correlated with  tearing  force,  it 
seems to  be important for measurement. 

- Progeny  from crossed population with German  bucks (group 1) had 
slightly bigger  body weight and produced more,  longer  wool with a 
larger proportion of bristles. 
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Figure 1. 

Comparison of the wool length 
by hair types and groups (class I.wool) 
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Table  J.. Comparison alf body weight, wool y i e l d  and food i n t a k e   a t  2nd, 
3rd and 4th shearing  (average  and SE of both groups) 

Table 2. Some physical parameters o f  the wool at Znd, ,3rd 'and: 4th 
shearing  (average and ÇE of both groups) 
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Table 3. Physical  parameters of hair types at 2nd, 3rd and 4 t h  
shearing  (average and SE of both  groups) 

b e s i d e  hair type values ir? rows followed by di f fe rent  letters 3re  
~ . ign i . f i car t t : ly  d i f . f e r e n t  (F'..:0.(:15). 

Table 4. Correlation  coefficient values .(r), among the measured 
physical parameters of  the wool f ibres , 
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