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i i .  

ABSTRACT 

A s tudy w a s  made o f  me i o t i c  chromosome s i n  a i r -dried prepar­

a t i on s  f rom 30  geni ta l l y  sound rams ( Ov�� a� ie� ) .  Three 

of the rams had a norma l m i to t i c  karyotype ( 2n = 54 ) and 

the rema i nder were carriers of the t 1 1 t 2 and t 3 Robert sonian 

trans l o c a t ions i n  var ious hetero z ygous a nd homo zygous comb in­

a t i on s . 

The s tu d i e s  on the primary spermatocyte s showed that the 

norma l rams had a moda l number o f  2 7  chromosoma l e l ements 

and the trans locat ion- ca rrying rams were recorded w i th a 

mod a l  number of e i ther 2 4  or 2 5 .  The trans location in the 

hetero z ygous state wa s characteri zed by the pres ence of a 

tr i va l ent i n  cel l s  a t  the d i plotene , d i a k i ne s i s and me tapha se 

I s tage s ,  wh i l e  i n  the homozygous s tate i t  wa s cha racteri zed 

by the pre sence o f  a biva l ent . The mod a l  number of chromosom­

al e lemen t s  wa s recorded in 9 0 . 5  to 9 7 . 3  perce nt of the 

ce l l s a t  diakine s i s  and metapha se I in the trans locat ion­

carrying rams . The moda l number o f  chromosoma l  e l eme nts 

was recorded in 8 8 . 3  pe rcen t of the ce l l s  i n  the norma l  ra ms.  

An  a s s o c i a t ion be tween the sex  biva lent and a smal l autosoma l 

b i va lent wa s recorded i n  3 .  5 to 5 .  3 percent of the ce l l s  

a t  d ia k i ne s i s  and metapha se I i n  the tran s location-carrying 

rams . :C:ight percent o f  t he c e l l s  i n  the normal rams were 

seen w i th a sex biva lent a s soc i a t i on . The sex chromo somes 

were s epa rated in 0 . 0  to 1 . 1 percent o f  the ce l l s  at 

d iakine s i s  and metapha se I i n  the trans l ocation-carry ing 

rams 1 whi l e  0 .  7 percent o f  the ce l l s  i n  the norma l rams had 

separa t ed sex chromosome s .  Howeve r , aneup lo idy invo lving 

the sex chromosome s wa s not observed i n  the secondary sperma to­

cytes f rom the norma l and t rans loca t i o n - carry i ng rams . 

A tota l o f  1 1 7 57 secondary sperma tocytes were counted f rom 

2 7  t ra n s location-carrying rams and 1 0 3 second a ry spe rma tocytes 

f rom 3 norma l rams . The stud i e s  on the secondary spermato­

cytes showed that t he modal number o f  30 chromosome arms 

wa s recorded in 8 7 .  3 to 9 6 . 0  percent of the non -pol yploid 



c e l l s  

o f  the 

foui'ld 

i n  0 .  0 

i i i . 

i n  the trans loca t i on - carry ing rams and 95. 2 percent 

c e l l s  i n  the norma l rams . No hypermodal cel l s  were 

i n  the norma l rams . Hypermoda l ce l l s  were recorded 

to 3 .  6 per cent of the non - p o l yp l o i d  cel l s  in the 

translocat ion-carry i ng rams . There were i n d i v i dual var i a t ions 

in the percentage of hypermoda l  cel l s  recorded in rams w i th 

i dent ica l karyotype s .  There were a l so s i gn i f i cant ly greater 

number s  of ce l l s  wi th 29 chromosome a r ms than with 31 chromo­

some arms i n  the trans l ocat ion-carrying ram s . This sugges ted 

that chromosome loss due to lagging at anapha s e  I or techn i c a l  

manipu l a t i o n , m u s t  have occurred i n  add i t ion t o  non­

d i sj unc t i o n .  A s i gni f i cant surpl u s  o f  secondary spermatocytes 

of norma l karyotype and a de f i c i t  o f  2 S , t 1 t 3 were found in 

the me taph a s e  II f igures f rom the t r i p l e  heterozygous rams . 

S igni f i c a n t l y  uneven d i s t r ibut ions o f  segregat ion products 

were a l so found i n  the mu l t iple t ra n s loca t i o n - carrying rams 

w i t h  karyotypes of 50 , xy , t 1 t 2 t 2 t 3 and 4 9 , xy , t 1 t 2 t2t 3 tx . 

The t ra n s locat ion- carry ing sheep have been s hown to have 

good concept ion rates and an average breed i ng pe r formance . 

Th i s  wou l d  sugge st that only ba la nced ( e up l o i d ) sperrna to z oa 

are invo lved in fer t i l i zat ion and the unba la nced ( aneuploid ) 

spermatocytes fa i l  to mature i nto spermatozoa and are selected 

aga i n s t  or degenerate during spermatogene s i s . 

The evidence ind i cates that the f er t i l i ty of the ram i s  

una f f ected by the pre sence o f  the t r a n s locat ion c hromosome s 

and con s e quently the se sheep shou l d  not be el iminated 

arbi t rar i l y  f rom our anima l popu lat ions . 
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