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SUMMARY
The skin biopsies from 25 Patanwadi, 18 Patanwadi X Russian Merino (F^).

J Fj I Russian Merino (Gg), 20 Gg X Gg (IB) were obtained first at the age
of 4-8 months and again at the age of 16-18 months. The follicle depth(Fj),
follivle chord (Fc), follicle curvature index (F^) and secondary to primary
follicle ratio (s/p ratio) were not altered significantly from 4-8 months 
to 16-18 months of age within the genetic group.

The F.,F and F . were significantly affected by genetic group.The F. a c ci d
and F£ decreased significantly with increase in R.Merino inheritance.
Follicle density (Den.)and S/P ratio increased significantly while follicle 
diameter (F D)and fibre diameter (FD) decreased significantly with increase 
in R.Merino inberitance. The S/p ratio and Den.remain unaffected with 
advancement of age in all the genetic groups.

The Phenotypic correlation between F. and F was strong and positive at 
different age in all the genetic groups.The correlation between Den.and S/P 
ratio was moderate to strong at different genetic groups.S/P ratio was 
found to be positive and low to moderate in relation with Fc flnd Frf but its 
statistical significance was lacking.The F D and FD showed relationship in 
different genetic groups but in most cases it was nonsignificant.

INTRODUCTION
The follicle density,S/P ratio, F, and F . found to be highly heritable and 
sufficiently correlated with wool characteristics.In the fixed environment- 
-al effects,influenced the expression of some follicle characteristics. 
While others,notably follicle curvature at any age were unaffected and 
therefore potentially more useful as practical selection aids in Australian 
Merino (Nay and Johnson,1967;Nay,1973; Nay and Jackson,1973 and Jackson jet 
al 1975). Nay and Jackson (1973) reported that F, has got low repeatability 
under conditions of variable nutrition but on toe other hand F . appears 
to be reliable character,highly repeatable and not much affecteS1in mean 
value by changes in nutrition.

The structural characteristics like skin F.,F ,F . ,Den,F D,S>/P ratiou C Cl 0
and FD decide the quality of the wool.The above structural characteristics 
of skin are available at the early age (i.e.at the age of weaning) before 
the actual First year Wool Yield (FWY) which is available at the age of 
16-18 months.If above structural characteristics are studied early (at 
weaning age) then it may aid in selecting the better wool producer sheep 
without undue waiting upto the FWY.

In Patanwadi and its crosses,skin biopsies of same animals were studi
ed first at tbe age of 4-8 months and again at the age of 16-18 months, 
skin biopsies were collected from 25 Patanwadi,18 Patanwadi X Russian 
Merino (F^), 9 F. X Russian Merino (Gg),20 G„ X Gg (IB). Vertical sections 
were cut and stained with Nile blue sulfate for F^.F ,F and FD were 
obtained on projection microscope.While observation forC1Den.,S/P ratio 
and F D were obtained by cutting 6-8 u thick,paraffin,horizontal section 
at thS level of sebaceous glands under ordinary microscope.Tbe sections
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were stained with Karri's Hammatoxylin and Eosin (Humason,1966).
GENERAL DISCUSSION

Kean values along with their S.E.of all traits are given in table 1. 
Analysis of variance for the effect of genetic groups and age,for four 
genetic groups at two ages (4-8 and 16-18 months) of the same animals are 
given in table.2.The F, and F decreased significantly with increaed R. 
Merino inheritance.Similarly Ihe decreased in F . was significant from 
Fatanwadi to F^ and G,,, but it was higher in IB?1

The Den.and S/P ratio increased significantly with R.Merino inheritance, 
while decrease in above two characteristics from 4-8 to 16-18 months of age 
was marginal and non-significant.Thus the Den.and S/p ratio obtained at 4-8 
months did not show perceptible change with advancement of age.Panfilova 
(1968); Badreldin and Marai (1968); Starikov (1970) and Marai (1971) report
ed the similar results in different breeds of sheep.Ryder (1956) reported 
that adult differences in S/P ratio between breeds were already evident 
before birth though the secondary follicle continue to be develop after birt 
-h unlike primary follicles.The completion of development of new secondary 
follicles was reported at different ages in different breeds viz.l month in 
the Uerdwick,3 month in the Scottish black face and Romney (Burns,1954;1954;
1949) and 17-18 weeks after birth in the Australian Merino (Fraser,1954). 

In the present work all genetic groups,the difference between the follicle 
density and S/P ratio between two age groups were non-significant,indicating 
the completion of new secondary follicle development by the age of 4-8months 

The average inner follicle (primary and secondary follicles) and fibre 
(Primary and secondary fibres) diameters measured at the level of sebeceous 
glands and showed decreasing trend with R.Merino inheritance.

Pop .et jjl (1967) in Palas merino and Sinkova (l976)in Linton longwool 
reported similar results.lt was found that different genetic groups contri
buted significantly in all F D characteristics (i.e.inner and outer dia
meter of primary and secondary follicles),while the effect of age was found 
significant only on primary outer F D.For FD it was found that the genetic 
groups contributed significantly to $be variability in this character (table 
2). The decrease in FD with advancement of age with all the genetic groups 
were significant. Vaidya and Bhatt (1947) and Shah (1978) reported similar 
results in Fatanwadi.

The phenotypic correlations between various follicle measurements (f ,
F ,and F .) with other characteristic i.e.Den.,s/P ratio,F D and FD are c ci' ’ ' ’ o
shown in table 3.Most of the correlation were found statistically non
significant.However some important relationships observed are as under :-
(a) . Fj X Fc showed strong and positive relations at different age in all 
the genetic groups and they were all statistically significant.Shah (1978); 
Shah et al. (1982) and Shukla et al. (1982) reported similar results in 
Patanvadi and its crosses.
(b) . Den. X S/P ratio showed moderate to strong relation at different age 
in different genetic groups,Jelowicki and Zebracka- Szczesna (1967) in 
Polish Merino,Fasecnik (1968) in Mangolian, Soviet Merino and their cross
breds and Ghanekar and Soman (1971) in Deccani and its cross,reported the 
similar results.
(c) . S/P ratio was found to be positively related with F and F in most 
cases.The relation was ranging from low to moderate in degree,bu? statisti
cal significance was lacking in all the cases except at 4-8 months of age 
in G2>
(d) . FqD X FD showed positive relation in different genetic groups.The
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Table -1. Showing means of various Skin Follicles and fibre traits of patanwadi and its crosses with
H. Merino.

Genetic
Group.

Age 
group, 
(months ).

Follicle
follicle
depth
(Fd)mm.

Measurements
follicle follicle
chord curva-
(F )mm. ture ' c ,index

(F .)' Cl7

Follicle
Density
Sq.mm.

S/P
ratio.

Average 
(Primary + 
Secondary 
follicle 
diameter 
microns.)

Average
fibre
diameter
(microns)

1. Patanwadi 4-8 MO 2.07 2.11 12.38 28.90 2.66 46.82 29.42
(25) + 0.02 + 0.02 + 0.73 + 2.07 + 0.11 * 1.29 0.73

16-18 MO 2.01 2.06 13.67 23.47 2.57 41.86 29.49
(25) + 0.02 +0.02 + 1.08 + 1.63 + 0.14 1.02 + 0.54

2. Patanwadi 4-8 MO 1.78 1.82 10.40 61.69 4.94 42.45 28.24
X R.Merino (18) + 0.05 +0.05 + 0.58 + 4.06 Hh 0.23 + 1.54 ♦ 0.38

16-18 MO 1.86 1.91 11.99 63.28 4.74 42.83 26.37
(13) + 0.07 +0.06 + 0.91 + 2.24 + 0.31 + 1.51 + 0.62

3. F X a. 4-8 MO 1.62 1.64 9.89 88.24 6.21 34.89 24.71Merino (9)
- a + 0.05 +0.04 * 1.27 +10.46 + 0.58 + 1.75 + 0.54

2 16-18 MO 1.88 1.99 10.64 80.45 6.60 36.86 23.36
(9) + 0.09 +0.11 + 1.29 + 8.49 + 0.52 + 2.31 ♦ 0.46

4. G? X G0 4-8 MO 1.38 1.42 12.55 73.59 5.79 33.97 23.55
. IB. (20) + 0.06 +0.07 + 0.87 + 6.81 + 0.43 + 1.34 + 0.35

16-18 MO 1.42 1.60 13.57 63.87 5.11 36.62 21.43
(20) + 0.07 +0.06 + 1.02 + 3.89 j; 0.28 ♦ 1.72 + 0.47



590 Table -2. Showing the analysis of variance for the effect of genetic groups and age on follicle depth 

(F^),follicle chord (Fc), Follicle currature index (Fci), follicle density,S/P ratio, and fibre diameter, 

in Patanwadi sheep and its crosses.

Sources d.f. Follicle
Depth
<Fd>

u .s . s .

Follicle
chord

(Fc )
U.S.S.

Follicle
curvature
index(Fc .)
U.S.S.

Follicle
Density
(Ben)

U.S.S.

S/P ratio
u .s .s .

Fibre, diameter 
(FD) U.S.S.

Between
Genetic
Groups.

3 3 .0 9 * * 3 .3 2 * * 55.55* 21414.20** 9 4 .0 3 * * 4 0 2 .3 7 * *

Age/
Genetic
Group.

4 0 .10 0.16 14.13 102055.12** 1.46 2 1 .2 3 *

Error. 136 0 .05 0.08 16.87 2166.04 1.55 6.59

* P l _  0.05 and 
** P / 0.01 Significant.



Table-3. Showing Correlation among different follicle and fibre traits

Sr. Traits. Genetic Groups
Patanwadi Fj G,, IB

4-8
months
(25)

16-18
months
(26)

4-8
months
(18)

16-18
months
(18)

4-8
months
(9)

16-18
months
(9)

4-8
months
(20)

16-18
months
(20)

1. 2. 3. 4. 5. 6. 7. 8. 9. 10.

1. (a) F . X F d c 0.97* 0.97* 0.99* 0.98* 0.99* 0.83* 0.99* 0.96*

(b) F X F . d ci 0.28 0.11 0.24 - 0.36 0.07 - 0.88* -0.38 -0.10

(c) F X F . c Cl 0.39 0.27 0.23 - 0.23 0.07 - 0.37* -0.35 0.007

2. (a) Den X Fc -0.01 0.25 0.53* - 0.47 0.17 -  0.08 -0.001 0.15

(b) Den X F , d 0.26 - 0.09 -0.51* - 0.61* 0.09 0.13 0.11 0.08

(«) Den X F .Cl -0.27 - 0.15 -0.19 - 0.19 0.29 0.14 0.01 0.15

(d) Den X S/P 0.22 
Hatio.

0.54* 0.33 0.01 0.51 0.26 0.61* 0.66*

3. (a) s/p
Ratio X Fc

0.47
•

0.11 0.38 - 0.05 0.70* 0.17 -0.09 0.07

(b) s/p
Ratio X F.d

0.48 0.48 0.38 - 0.38 - 0.66* 0.19 -0.11 0.009

(c) s/p 0.05 - 0.03 -0.22 0.06 0.13 - 0.10 -0.13 -0.13
Hatio X F .c i .
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1. 2. 3. 4. 5. 6. 7. 8. 9. 10.

4. (a) F D X F o c 0.18 -0.08 0.45 0.22 -0.11 -0.20 -0.12 -0.16

(b) F D X F . o d 0.16 -0.02 0.42 0.17 -0.17 -0.11 -0.11 -0.10

(®) F D X F . 0 Cl -0.13 -0.26 -0.16 -0.62* -0.29 -0.19 -0.35 -0.15

(d) F D X FD 0 0.10 0.28 0.16 0.24 0.19 -0.54 0.13 0.31

(e) F D X S/P 
0 Ratio.

0.26 -0.03 -0.19 0.40 -0.12 -0.44 -0.16 0.55*

(*) F D X Den. 0 0.21 -0.03 -0.58* -0.25 0.41 - 0.18 -0.29 -0.53*

5. (a) FD X Fc 0.07 -0.17 -0.04 0.57* -0.009 - 0.05 -0.17 -0.45*

(b) FD X Fd 0.12 -0.16 -0.02 0.56* -0.03 - 0.15 -0.18 -0.38

(c) FD X F .Cl 0.12 -0.009 0.07 -0.22 -0.02 0.27 0.03 0.30

(d) FD X S/P
Ratio.

-0.09 0.04 0.05 0.01 0.32 0.14 -0.26 - 0.08

(a) FD X Den. -0.23 -0.07 -0.26 -0.22 0.12 - 0.42 -0.35 0.004

Figures in Paranthesis denote number of animals.
* P l_ 0.05 Significant •



statistical significance was lacking in all the cases.
Nay and Hayman (1969) reported the phenotypic correlation between F ,Fc

and F . with FD in 18 months old Australian finewool Merino.They were - c ci J
0.09,-0.16 & 0.16 respectively.Jackson _et al_ (1976) reported the phenotypic
correlation of F, and F . with FD,they were 0.13 and 0.26 respectively.Fop
et al (1969) reported tfiat F. was correlated with FD (0.61) in Palas Merino
and Tsigai sheep Nagieve (19/0) reported the correlation between F^ an! FD
Karakul, Semi coarse wool,semi fine wool and fine wool sheep.They were 0.61,
0.55,0.33 and 0.31 respectively.

CONCLUSIONS
The F ,F and F  ̂ were significantly affected by genetic groups. The Frf 

and F decreaSed significantly with the increase in H.Merino inheritance. 
FolliSle density and s/P ratio increased significantly while F D and FD 
decreased significantly with increase in H.Merino inheritance.'the S/P ratio 
and follicle density remain unaffected with advancement of age in all the 
genetic groups.

The phenotypic correlation between F^ and F^ was strong and positive 
at different age,in all the genetic groupsrThe correlations between Den.and 
s/p ratio was moderate to strong at different age in different genetic 
groups.The S/P ratio was found to be positive and low to moderate in relati- 
-on with Fc and F^ but its statistical significance was lacking.The F^D and 
FD showed relationship in different genetic groups but most cases it was 
non-significant.Hesults indicated usefulness of follicle characteristics 
because of their close association with wool quality and quantity.Even these 
follicle characteristics may be meaningful for the selection of ram lambs 

for breeding.
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