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The discovery of glyserol as a cryoprotectant marked a quantum advance in semen 
cryupreswvati an. However, subsequent research h a  only made relativeiy smdll improvements to 
the basic techniques established in the early 1950s Holt (2000). Nevertheless, the influence of 
this technoIogy upon the animal breeding indushy has been profound. The remarkable success 
with bull semen has not been matched in other mammals such in sheep and goat. The survival of 
frozen-thawed ram sperm is affected by many factors extensively reviewed by Salmon and 
Maxwell (1995). These factors include the basic types and concentration of ingredients used in 
the semen extenders, the concentration of cryoprotectants, packaging, freezing and thawing rate, 
as well as the quality of semen used for freezing (El Alami et a!., 2001). Futhermore, proper 
insemination technique is a determining factor in a successhl A1 program in goat and sheep 
including semen deposition in the female reproductive tract, insemination dose and accurate 
timing of insemination. There were a number of research groups in Indonesia have studied sperm 
physiology and processing to support artificial insemination in small ruminant. 

Characteristics af ram semen and spermatoma 

A n m k  of parameters such as semen volume, sperm concentration, motility and viability and 
percentage of abnormal sperm has been used as standard indicators to evaluate the quality of 
sperm. Findings from our laboratory has indicated a relatively god average sperm quality of 
Garut ram and Saanen buck undergo three ejaculation time (Tabel 1).  

Table 1 .  Characteris tics of semen and spermatozoa in Garut ram and S m e n  buck 
-- 

Parameter I m t r a m *  -err=- 
Concentration (1 0'/rnl) 3224 i 63 6 273 1 5 716 
Motility (%) 76.67 i 2.36 68.21 * 3.72 
Viability (% life sperm) 87.33 * 3.40 80.4 1 k 4.24 
Abnormality (YO) 5.47 * 1.75 10.38 * 3.09 

* Rizal a al(2003) *. Tarnbing (2003) 

It was a variation on sperm quality between ejaculates, and among individual ram and buck. In- 
dividual variation was observed on the volume of semen. ranging from 0.5 to 2.5 ml in Garut 
ram. Variation was also noted in the ejaculation frequency as reported by Rizal et al(2003) who 



InUrnational Asio: Intematlonal kria Lmk Sympos~um "Rcprductive B e o g y  for lmprwed Ani 

indicated that the second ejaculates consistently higher than the first and third ejaculates. This &led. It was also repond the suplernentation of ciclric acid and lad 
fmding was in contrast with Jenning and McWeeney ( 1  976) who reported semen volume, sperm for sperm in the same breed of goat preserved at 5' C for several days, 
concenkation and total sperm number per ejaculate significantly declined in the concequtive Our laboratory had studied the use of glutathione ols antioxydant in 
ejaculates of ram. Tarnbing (2004) also reported that one collection per session were always bet- confirmed that the quality of frozen-thawed semen of Garut ram imprl 
ter for all parameters compared to two and three collection per session. These findings was in ac- 0.05-0.10 g glutathione (Wzal, 2003). This sudy was inspired t 
cordance to Toelihere (1 993) who reported the range of sperm volume between 0.8- 1.2 ml in Bo- glutathiones is one of the best antioxydant for human. This substanw 
gor local breed ram. This is slightly higher than in Priangan ram (0.78 mi) and Garut ram (0.76 the defense against oxydative damage and toxin. How is the mechar 
ml) (huonu er al, 2001). Parnungkas et al. (1996) reported extremely lower volume of semen particularly in seminal tract, remained unclear. 
(ranging 0.3-0.7 ml) in fat tail ram. 
Concentration of sperm of Garut ram vary between individual animals and breed. It can be breed 
variation with average of 2 8 3 9 ~ 1 0 ~ / m l  in Priangan ram and 3785xl0~/ml in St Croix ram 
(Feradis, 1999). These riding was slightly lower in average than European type rams. 
The variation was also observed in motility rate and viability of sperm. Rizal at ul (2003) 
reported high motility and viability in Garut ram with averaee of 77.07% ( r a n ~ i n g  75-80%) and 
87.89% (ranging 80-91%), respectively. These findings was higher than Inuonu er 01. (1001) who 
reported the motility rate of 58.08 in Garut ram and between 66-88% in Priangan ram (Wuwuh, 
2000). Toelih1:re (1993) has indicated that good sperm motility has to bc not lower than 75%, 
while Langford er 01. (1989) reported the motility of ram kept in temperate mne at the range of 
59.4-70.8%. Good motility rate were also reported by Feradis (1999) in St Croix ram (81.67%), 
Sutama et a1.(2001) in Boer ram (72.50%) and Tambig et al (2001) in Ettawah-cross buck 
(72.79%). Comparable finding has been reported Perez and Mateos (1996) in Verata ram (74.3- 
76.2%) and Malaquena ram (74.3-76.2%). 
Abnormality rate of sperm collected should not more than 14% (Toelihere, 1993). Rizal et a1 
(2004) has reported S.l?'o abnormality of sperm while Feradis (1999) has indicated 8.33% 
abnomality of sperm of St Croix ram. This finding has indicatt-d that heat stcss which rnay affuct 
sperm quality but not specifically generate sperm abnormality. 
There is an absolute of plasma membrane inegrity and acrosome intact necessary for high fertility 
rate. Rizal et nl. (2004) reported the intactness of plasma membrane and acrosome cap of Garut 
ram at the rate of 87.94% and 86.74, respectively. Similar findings was reported in St Croix 
sperm (Feradis, 1999) who reported plasma membrane integrity and scrosome intact, 86.33 and 
94%. Sutma ct al(2001) the rate of intactness of plasma membrane and acrosome cap at 83.26 
and 78.79%, respectively. According to Revdl and Mrode (1994) intactness of plasma membrane 
should not lower than 60%, otherwise undergo infertile, 
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Ram sperm are sansitive to extreme changee in temperature during the frceze=thaw process. 
Quality of frozen semen of Garut ram can be maintained with the addition of various concentra- 
tions of cryoprotectants such as lactose and glycerol and antioxidants c.g, glutathione snd P- 
carotene. R i a l  er ol (2004) reported that the addition of 60 mM lactose and 5% glycerol in Tris ex- 
tender is the best combination used in frozen semen of Garut ram. However no interaction between 
lactose and glycerol was doccumented in quality of sperm after dilution, equilibration, and thaw- 
ing. On the other hand, addition of 0.05-0.10 % glutathione or 0.002% p-carotene in Tris extender is 
optimum in improving frozen semen quality of Garut ram. Herdis et al  (2005) carried out an observa- 
tion to see the effect of maltose on the quality of frozen semen of Garut rams. They reported that 

1 
the addition of maltose 1,2 g 1 100 ml extender is the optimum dose. Suyadi et al (2005) also re- 
ported the use of Tris based extenders combined with egg-yolk to preserve Boer goat sperm for 
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tried 5.1% abnormality of sperm while Feradis (1999) has indicated 8.33% 
perm of St Croix ram. This finding has indicatcd that heat stcss which ma. affect 
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(2004) reported the intactness of plasma membrane and acrosome cap of Garut 
of 87.94% and 86.74, respectively. Similar findings was reported in St Croix 
1999) who reported plasma membrane integrity and acrosome intact, 86.33 and 
ul(2001) the rate of intactness of plasma membrane and acrosome cap at 83.26 
3ectively. According to Revel1 md Mrode (1994) intactness of plasma membrane 
than 60%, otherwise undergo infertile. 

and pracer~lng 
msitive to extreme changes in tcrnperature during the freeze-thaw process. 
1 semen of Garut ram can be maintained with the addition of various concentra- 
tectants such as lactose and glycerol and antioxidants e.g, glutathione and P- 
bi al (2004) reported that the addition of 60 rnM lactose and 5% glycerol in Tris ex- 
combination used in frozen semen of Garut ram. However no interaction between 
TO\ was doccumented in quality of sperm after dilution, equilibration, and thaw- 
r hand, addition of 0.05-0.10 % glutathione or 0.002% P-carotene in Tris extender is 
,ving irozen semen quality of  it ram. Herdis et al (2005) carried out an observa- 
rect of maltose on the quality of frozen semen of Gamt rams. They reported that 
laltose 1,2 g 1 100 ml extender is the optimum dose. Suyadi et al (2005) also rc- 
F Tris based extenders combined with egg-yolk to preserve Boer goat sperm for 

chiled. It was also reported the suplernentation of cictric acid and lactose into Tris egg-yolk used 
for sperm in the same breed of goat preserved at 5" C for several days (Isnaini and Suyadi, 2005). 
Our laboratory had studied the use of glutathione as antioxydant in semen preservation. It was 
confirmed that the quality of frozen-thawed semen of Garut ram improved by supplementation of 
0.05-0.10 g glutathione (Rizal, 2003). This sudy was inspired by the fact that mipeptide 
glutathiones is one of the best antioxydant for human. This substance plays an important role in 
the defense against oxydative damage md toxin. How is the mechanism in reproducutive tract, 
particularly in seminal tract, remained unclear. 
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Bali cattle a unique breed: Observation for 10 years t 

I Putu Surnantra and Ni Putu Surnitayati 

Livwtock Services of Bali Provinu. knpasar, Bali 

Bali cattle (30s sondaicw) is welt known as one of  the Indonesian ir 
nated from the wild cattle (Banteng), which are still existing at U ~ L  
Java and at Baturan sanctuary, East Java. The cattle distribute widel 
territory, even found in small number in Malaysia, the Philippines 
They are a world nuclzic biodiversity and are considerably as a 'germ 
the nationai beef cattle breed in Indonesia, due to its origin and its ma 
istics (Toetihere. 2002). They play an important role to the livestock 
such as providing meat for consumption, to support income of the pe 
working power in agricultural activities and fertilizer. In the 1960's B: 
donesian export commodities, especially to Hong Kong. The animal i. 
gions because they are easy to be reared, very productive. resistant to i 

and able to help farmers in their agricultural activities, especially durin 
1992). That i s  why Bali cattle have been chosen for livestock in tri 
other Rural Development Projects in Indonesia. 
The high demand o f  Bali canle to provide meat for people at big citi 
Jakarta, and its good price, made the shipping of the animal from its 
Nusa Tenggara (NTT), West Nusa Tenggara (NTB), South Sulawesi 
controlled. The cattle shipping had been done without calculating the 
areas and also without proper selection. Consequently, cattle's populat 
significantly and their genetic quality has been eroded. 
Indonesian Government tried to improve genetic quality and productio 
including Bati cattle, by crossing them with "big size" beef cattle suck 
mental, Limousine and other beef cattle breeds. Some farmers in some 
cattle without considering the consequences that the produaion o f  thei 
susceptible to diseases and management. This policy has also been iss 
to be carried out on Bali canle in Bali with the reason to improve fam 
issue has had no response from the Bali Government and most farmer 
emment is to conserve the purity of Bali cattle on its origin by proh 
cattle breeds in this area. This policy is also supported by most traditior 
I n  order to maintain and also to improve the population and qua[ ity of 
ernment always controls the number of animal exported and slaughtei 
rate and production as well as to reduce death rate. 

Reproductive characteristics of Bali cattle 
Bali cattle are very prolific animal. They can produce calve every yea 
mental and climate condition (Toelihere, 2002). Their fertility reach1 
1980). Pregnant rate about 87 % with birth rate is about 83 % (Bandi 
% to 90 % (Bamualim and Wirdahayati, 2002). The average age of s 
month (Utoyo, 2002) but its recommended for the first meeting at a 


