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Effect of different heparin concentrations on in vitro fertilization rate in Thai swamp buffalo 1
(Bubalus bubalis).
Viboon Yiengvisavakul Narongkorn Kasemsuk and Wiboon Tularaksa
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Superovulatory response in Thai swamp buffalo (Bubalus bubalis) treated with recombinant 9
bovine somatotropin (rBST) and FSH.

Viboon Yiengvisavakul and Charlie Leelasiri
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Sperm Transport after Deep Intra Uterine Insemination Compared with Conventional Artificial 18
Insemination in Pig.
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Effect of different heparin concentrations on in vitro fertilization rate in
Thai swamp buffalo (Bubalus bubalis)

Viboon Yiengvisavakul"" Narongkorn Kasemsuk®’ and Wiboon Tularaksa'

‘Bureau of Biotechnology in Animal Production, Department of Livestock Development, Tiwanon Road, Pathum thani 12000,
THAILAND.
*Saraburi Artificial Insemination and Biotechnology Research Center, Saraburi, THAILAND.

"Corresponding author: viboony@yahoo.com

Abstract

This study was undertaken to determine the effect of different heparin concentrations on
in vitro fertilization (IVF) rate in Thai swamp buffalo. IVF media with 4 different heparin concentrations,
0,10,20 and 40 Pg/ml. respectively, were tested for fertilization rate of in vitro matured oocytes and
frozen-thawed semen of Thai swamp buffalo at 38.5°C, 5%COQ. After 18 hours of IVF, the presumptive
zygotes were stained then fertilization rate was evaluated. The means of fertilization rate of Total(T),
Normal(N), Polyspermic(PS), and Abnormal(AB) in the groups treated with heparin at 10,20 and 40 g/
ml showed no significant difference (p>0.05). However, there were significant differences (p<0.05) of T
(46.6*7.9, 51.0%8.7, 56.2+8.3, and 3.9%2.1) and N (20.8%4.7, 27.7*4.5, 30.8 *5.8, and 0.0) between the
groups of 10,20 and 40 Pg/ml and the group of 0 Pg/ml, respectively. This study indicated that heparin
was crucial for IVF and heparin concentrations at 10,20 and 40 Pg/ml. did not show significant differences

in IVF rate in Thai swamp buffalo.

Keywords: swamp buffalo, in vitro fertilization, heparin
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Introduction

In mammals, freshly ejaculated sperm are incapable of fertilizing the oocyte. They gain this
ability through a process called capacitation. They are capacitated in vivo during their transit through the
female reproductive tract toward the site of fertilization or in vitro in defined conditions (Chang,1951;
Yanagimachi,1981; Yanagimachi, 1994). The mechanism of capacitation is poorly understood, but it
involves many biochemical changes. These include the removal of adsorbed components from the sperm
surface, a change in membrane lipid composition, increased permeability to certain ions such as Ca™, a
change in internal pH, and increase in plasma membrane fluidity and in metabolism (Yanagimachi,1994;
Go and Wolf, 1983; Lane et al.1999; Meizel,1985; Oliphant et al.1985; Langlais and Roberts, 1985;
Handrow et al.1989; Parrish et al.1993). Many studies have shown that heparin (Manjunath and Therien,2002;
Cormier and Bailey, 2003.) and heparin-like glycosaminoglycans (GAGs) (Bergqvist, Ann-Sofi. and
Heriberto,Rodriguez-Martinez,2006) found in follicular fluid and oviduct play a role in capacitaion of
bovine sperm (Langlais and Roberts,1985; Handrow et al.1989; Parrish et al.1993; Park et al.1990). There
are many studies on in vitro fertilization (IVF) in buffalo, however, very few studies on effect of different
heparin concentrations on capacitation and IVF rate in buffalo have been reported. This study was aimed
to determine the effect of different heparin concentrations on in vitro fertilization (IVF) rate in Thai swamp
buffalo.

Materials and Methods

Thai swamp buffalo ovaries were collected at slaughterhouses and transported to the labora-
tory within 2-3 hours in saline (0.9% w/v NaCl, 35°C). The collection of cumulus-oocyte complexes(COC)
and in vitro maturation (IVM) were performed according to Songsasen and Malee,2002. The matured
oocytes were used for IVF as was described by Xu et al,1992. Heparin (Porcine intestinal mucosa) (Sigma
Chemical Co.,St.Louis,Mo.,USA.) at concentrations of 0,10,20 and 40 [g/ml. respectively, was prepared
in IVF-TALP medium (Life Technologies., Grand Island, NY.,USA.). After Thai swamp buffalo frozen
semen was thawed, sperm were selected using “swim-up” technique according to Xu et al,1992. 1x10°sperm/
ml were added to each 100 Ml fertilization droplet containing 20 matured oocytes then they were
cocultured in 5%C02, 38.5°C, 18 hours (Xu et al,1992). The IVF media were IVF-TALP with heparin
concentrations at 0,10,20 and 40 Hg/ml, respectively. Ten replications of IVF with those mentioned 4
different heparin concentrations in IVF media were tested. After 18 hours, presumptive zygotes or pen-
etrated oocytes were fixed and stained using method of King et al.1979. The presumptive zygotes were
evaluated for fertilization rate. Oocytes were considered penetrated when at least one spermatozoon was
detected in the ooplasm. Penetrated oocytes were classified as follows (Martino et al.1996): Normal(IN)
- an oocyte with 2 fully developed, synchronous pronuclei and a sperm tail clearly visible in the ooplasm;

Polyspermic(PS) - an oocyte penetrated by 2 or more spermatozoa; Abnormal(AB) - an oocyte pen-
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etrated by a single spermatozoon showing any abnormality in the male or female pronucleus (lack of
decondensation of the sperm head or lack of female pronucleus formation, delay or blockage of pronucleus
formation, asynchronous development of the two pronuclei); Total(T) - all of the above.

Statistical analyses were performed by General Linear Procedures Model of the SAS, Statis-
tical Analysis System (SAS Institute Inc.,1998). Percentage of fertilization rate of Normal(N),
Polyspermic(PS), Abnormal(AB) and Total(T) in 4 different heparin concentrations, 0,10,20 and 40 Hg/
ml., respectively were compared by one-way ANOVA following arcsine transformation of the propor-
tional data. Differences were considered significant when p<0.05. Means fertilization rate of each different

heparin concentrations groups were tested using Duncan New Multiples Range Test (DNMR test).
Results

From 10 replications of IVF with different heparin concentrations (0,10,20 and 40 Hg/ml.,
respectively) in IVF media, the study yielded 671 presumptive zygotes (Table 1). The means fertilization
rate of Normal(N), Polyspermic(PS), Abnormal(AB) and Total(T) of the groups at heparin concentra-
tion of 0,10,20 and 40 Hg/ml. respectively, did not show significant differences (p<0.05) as showing in
Table 1. However, the Normal(N) and Total(T) means fertilization rate of groups 10,20 and 40 [g/ml.
were significantly different (p<0.05) from group 0 Hg/ml. While Polyspermic(PS) fertilization rate of
group 0 Hg/ml. showed significant difference from group 20 PUg/ml.(1.6+1.1 VS 13.2+3.7,respectively).
In contrast, it was not significantly different (p<0.05) from groups 10 and 40 g/ml. Group 0 Lg/ml. also
had significant difference (p<0.05) of Abnormal(AB) fertilization rate from groups 10 and 40 Pg/ml.(2.3+1.3
VS 17.9+4.5 and 19.2+6.2, respectively). But it was not significant different (p<0.05) from group 20 g/
ml. (2.3+1.3 VS 10.1+ 2.2, respectively).

Table 1. Effect of different heparin concentrations on in vitro fertilization (IVF) rate.

Heparin Total Fertilization rate (mean *+ SE)
concentration presumptive
pg/ml zygotes Normal (N) [ Polyspermic (PS) |Abnormal (AB) Total (T)
0 152 0.0° 1.6 +1.1° 2.3+ 1.3" 3.9 +2.1°
10 161 20.8 + 4.7° 7.9 + 2.3% 17.9 + 4.5" 46.6 + 7.9"
20 174 27.7 + 4.5° 13.2 * 3.7° 10.1 * 2.2 51.0 * 8.8"
40 184 30.8 + 5.8° 6.3 + 2.1% 19.2 * 6.2" 56.2 * 8.3"

" with in the same column shows significant differences (p<0.05)
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From this study we also found that groups 10, 20 and 40 Pg/ml. had higher Normal(N)
fertilization rate than Polyspermic(PS) and Abnormal(AB) fertilization rate. It also showed that there

was no Normal(N) fertilization occurred in group 0 Pg/ml.
Discussion

The results obtained from this study showed no significant differences of Normal(N),
Polyspermic(PS), Abnormal(AB) and Total(T) fertilization rate among groups 10,20 and 40 lg/ml. but
these 3 groups had significant differences of Normal(N), Polyspermic(PS), Abnormal(AB) and Total(T)
fertilization rate from group 0 Hlg/ml. There was also no Normal(N) fertilization found in group 0 Pg/ml.
This information indicated that heparin was crucial in in vitro fertilization and, as reported in many
studies, in capacitation. This finding was in line with previous studies indicated that heparin or heparin-
like GAG played an important role in capacitation and fertilization (Langlais and Roberts,1985; Handrow
et al.1989; Parrish et al.1993; Park et al.1990). This study found groups 10, 20 and 40 plg/ml. had higher
Normal(N) fertilization rate than Polyspermic(PS) and Abnormal(AB) fertilization rate. The result could
be implied that at these heparin concentrations, capacitation and fertilization could normally occur in
buffalo. Totey et al.1993. did an experiment by using 100 [lg/ml. heparin for IVF in buffalo and obtained
a result of decreased fertilization rate. This result might be affected by too high of the heparin concentra-

tion as being compared to 10,20 and 40 Pg/ml. heparin used in our study.

Ejaculated sperm acquire fertilization ability by interacting with capacitation factors present in
the female genital tract. Several studies have shown that incubation with heparin or heparin-like GAG
promotes capacitation in bovine sperm (Handrow et al.1982; Lenz et al.1983; Lenz et al.1982 and Lee et
al.1985; Bergqvist,Ann-Sofi. and Heriberto,Rodriguez-Martinez, 2006; Cormier and Bailey, 2003). The
precise mechanism of capacitation remains poorly understood but it involves changes in sperm intracellu-
lar ion concentrations, plasma membrane fluidity, metabolism and motility (Yanagimachi,1994; Go and
Wolf,1983; Lane et al.1999; Meizel,1985; Oliphant et al.1985; Langlais and Roberts,1985; Handrow et
al.1989; Parrish et al.1993). The putative mechanism of heparin or heparin-like (GAG) functions has
been postulated that heparin or GAG modulates capacitating by binding to proteins of the sperm membrane
(Miller et al.1990; Therien et al.1995; Cormier and Bailey, 2003). This heparin or GAG, which is bound
to spermatzoa, appears to stimulate 1) the intracellular elevation of calcium, pH and cAMP, which seem
to be necessary to initiate the signaling pathway concomitant with capacitation (Galantino-Homer et
al.1997; Parrish et al1988"; Parrish et al1994; Visconti et al.1998) and 2) the removal of seminal plasma
proteins adsorbed to the plasma membrane, which are considered to be inhibitors of capacitation (Miller et
al.1990; Therien et al. 1995). The transmembrane and intracellular signaling events that regulate sperm

capacitation appear to be common among mammalian sperm. In cattle, heparin binds to sperm (Parrish et
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al. 1988") and induces changes in the intracellular environment of the sperm for example Ca* uptake and
an increase in intracellular free calcium and intracellular pH (Handrow et al.1989; Parrish et al.1993),
increase in protein phosphorylation (Galantino-Homer et al.1997;Cormier and Bailey, 2003). All of these
changes as well as many other still unknown factors and events allow the spermatozoa to undergo capaci-
tation and acrosome reaction following interaction with the zona pellucida which will lead to fertilization
(Lane et al.1999).

This study demonstrated that heparin was necessary in in vitro fertilization and at concentra-
tions of 10, 20 and 40 Mg/ml., fertilization could happen. Buffaloes are renowned for difficulties in the
implementation of assisted reproductive technologies (Tatham et al.2003), yet there have been few infor-
mation about in vitro fertilization on this species. This study’s result is only a piece in jigsaw puzzle of
mysterious buffalo reproductive biology. Further investigations in the field of in vitro fertilization in

buffalo are necessary to elucidate the obstacles in the path leads to better results in buffalo production.
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Abstract

This study was aimed to determine the effect of treating recombinant bovine somatotropin
(rBST) and follicle stimulating hormone (FSH) on superovulatory response in Thai swamp buffalo (Bubalus
bubalis). Sixteen buffalo cows were estrous synchronized by intravaginal administration of progesterone
(CIDR-B) and estradiol benzoate. Then the cows were randomly divided into 2 groups. Group1: treated
with rBST and FSH. Group2: treated only with FSH. On day 4 after CIDR-B implantation, Group1
received rBST 250mg then between days 9-11, both groups were treated with a superovulatory regimen of
twice daily injections of FSH for 3.5 days, a total of 260 mg.,i/m. The cows were bred naturally (at
standing heat). After mating 6 days, they were slaughtered, then ovaries and uteri were collected. The
numbers of corpus lutea(CL) and follicles(F) were counted. Embryos were collected from uterine horns.
Results showed no significant differences between Group1 and Group2 for the mean numbers (*SEM) of
CL (6.0*2.2 vs 4.3*1.1), F (15.974.1 vs 19.8+2.9), or total embryos recovered per collection (4.5%1.6 vs
2.3+1.0). However, there were significant differences between Group 1 and Group 2 for the numbers of
transferable embryos per collection (3.0*1.0 vs 0.8*0.3; p< 0.05) and the overall proportion of transferable

embryos (75 vs 33%;p< 0.01).

The results obtained from this study indicated that Thai swamp buffalo treated with rBST in

superovulatory regimen enhanced the numbers of transferable embryos.

Keywords: swamp buffalo, somatotropin, superovulation, FSH.
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Introduction

Buffalo are renowned for difficulties in the implementation of assisted reproductive technolo-
gies (Tatham et al., 2003). There have been many studies in buffalo embryo transfer that showed low
numbers of transferable embryos collected from a single buffalo cow, an average of 1 embryo for swamp
buffalo (Chantaraprateep et al., 1988; Chantaraprateep et al., 1989; Misra et al., 1994; Techakumphu et al.,
1998% Techakumphu et al., 1998") and 1-2 embryos for river buffalo (Cruz, 1996; Misra et al., 1994).
This is probably due to the low superovulatory response to the treatment (Beg et al., 1997; Chantaraprateep
et al., 1988; Cruz, 1996; Misra et al., 1994; Sophon et al., 1989). As has been confirmed by several reports
that show lower number of follicles (Le Van et al., 1989) and higher follicular atresia rate in buffalo than

in cattle (Cruz, 1996; Ocampo et al., 1994).

Recombinant human somatotropin reduces the incidence of anovulation and significantly im-
proves follicular development in women (Blumenfeld and Lumenfeld, 1989). Several reports of rBST
have shown improvement of superovulatory response in cattle and Mediterranean buffalo (Zicarelli, 1994;
Gong et al., 199; 1993" Herrker et al., 1994; Kuehner et al.,.1993; Rieger et al., 1991). Gong et al. (1997)
reported that number of ovarian follicles <smm in diameter was increased in response to rBST treatment.
Development of such follicles to preovulatory follicles is dependent on the amount of gonadotrophin in the
circulation (Fortune, 1994). It is possible that an increase in number of follicles at the time of gonado
trophin treatment is responsible to increasing of superovulatory responses in rBST-treated cattle (Gong et

al, 1992; 1997; Herrler et al., 1994).

There are not many studies of the effect of somatotropin on superovulatory response in
buffalo, howevermany reports of rBST effect on superovulatory response in cattle have been reported.
Hence, the objective of this study was to determine the effect of rBST and FSH on superovulatory

response in Thai swamp buffalo.
Materials and Methods

Sixteen fertility proven Thai swamp buffalo cows were estrous synchronized by intravaginal
insertion of 1.9 g. progesterone coated silicone elastomer (EAZI-BREED CIDR-B®, InterAg, Hamilton,
New Zealand.) and 10 mg. estradiol benzoate (CIDIROL® capsule, InterAg, Hamilton, New Zealand).
Then the cows were randomly divided into 2 groups, 8 cows in each group. Group 1 : cows were treated
with follicle stimulating hormone (FSH, Folltropin-V®, Vetrepharm, Victoria, Australia) and recombinant
bovine somatotropin (rBST) (Boostin-250%,LG Chemical Ltd.,Dae Jeon, South Korea). Group 2 : cows

were treated with only FSH. On day 4 after CIDR-B implantation, cows in group 1 received rBST, s/c in



195 "lsmﬂ‘[u'[aﬁﬁamwmmﬁmﬂq 0 J.Biotec.Liv.Prod.
U 1 Uun 1 "9wan 2549 Vol. 1; No. 1; August 2006

caudal fold area. Between day 9-11, cows in both groups were given FSH, i/m twice daily in decreasing
dose, for 3.5 days (48-44,40-40,32-32 and 24 mg., respectively, 260 mg. in total). On the morning of day
3 of superovulatory treatment (FSH injections), 500 mg. synthetic prostaglandin F. (Estrumate®, Coopers
Animal Health Ltd., Berkhamsted, England) was injected intramuscularly and in the afternoon of the same
day, CIDR-B were removed. When cows showed standing heat, they were bred by fertility proven bulls.
Six days after mating, the cows were sent to an abattoir, then their ovaries and uteri were collected and

brought to the laboratory.

Numbers of corpus lutea on both ovaries of each cow were counted to determine the ovulation
rate. Numbers of follicles on both ovaries of each cow were also recorded according to 4 categories :
< 2mm., 2-6 mm.,6-10 mm. and >10 mm. Embryos were flushed out from uterine horns and collected
according to Techakumphu et al.1998". They were evaluated according to morphological criteria (Lindner

and Wright, 1983). Embryos classified as excellent, good and fair were considered to be transferable.
Statistical Analysis:

All of the data are presented as mean *SEM unless otherwise specified. Comparisons between
group 1 and group 2 for the number of cows with no response were performed by Fisher’s exact
probability test. Statistical differences between the 2 groups for the numbers of corpus lutea(CL), follicles
(F) in each size category, and total and transferable numbers of embryos were analyzed by Student’s
t-test. Comparison between group 1 and group 2 for the percentage of transferable embryos per collection
were performed using Student’s t-test following arcsine transformation of the proportional data.
Chi-square analysis was used to compare to the overall percentage of transferable embryos between the

2 groups. Differences were considered significant at p<0.05.
Results

The results obtained from this study showed no significant differences of the numbers of follicles
between group 1 and group 2. as in Table 1. Most of the follicles (6 days after estrus) found on both
ovaries of each cows in both groups were 2 to 6 mm. in diameter (Table1). Table 2 shows the numbers
of buffalo cows that did not respond to superovulation and the mean of CL. The results also indicated that
rBST had no significant effect on the number of cows with a good response to superovulatory treatment.
Although the mean number of CL is greater in group 1, the rBST group, than in the group 2., (6.0 vs 4.3),
the difference is not statistically significant. Numbers of embryos recovered from the cows of both groups
are shown in Table 3. It also seems to be that rBST had no significant effect on the total number of
collected embryos, however, it significantly increased the number of transferable embryos (range 0 to 8 vs

0 to 2, p<0.05) and the overall percentage of transferable embryos (75 vs 33%, p<0.01).
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Number of follicles (F) in Group 1(FSH+ rBST) and Group 2(FSH).

Table 1.
No. of follicles(F)
Treatment
Total <2 mm 2-6 mm 6-10 mm >10 mm
Group 1: FSH+rBST 15.9 * 4.1 2.8 * 2.0 6.3 * 2.0 3.8 %14 4.1 % 1.0
Group 2: FSH 19.8 + 2.9 0.1 *0.1 10.0 * 1.8 6.3 * 1.7 3.4 0.8
Table 2. Number of buffalo cows that did not respond to superovulation, and the mean number of
corpora lutea (CL).
Treatment No.of No. of donors with No. of corpora lutea”
donors no response’ (CL)
Group 1: FSH + rBST 8 1 6.0 + 2.2
Group 2: FSH 8 2 4.3 7 1.1

* Cows that had less than 2 corpora lutea

" Corpora lutea from cows with no responses were included into the calculation

Number of total and transferable embryos, percentage of transferable per collection, and the

Table 3.
overall percentage of transferable embryos collected from superovulated buffalo cows.
Treatment Total no. of No. of Percentage of Overall no. of
embryos transferable Transferable %
embryos Embryos per transferable
Collection © embryos'

Group 1: FSH + rBST| 4.5 * 1.6 3.0 * 1.0" 77.0 * 8.9 75.0 (24/32)°

Group 2 : FSH 2.3+ 1.0 0.8 +0.3" 53.3 + 17.0 33.3 (6/18)°
** p<0.05
“! p<o0.01

“ Mean percentage per cow.

" Percentage of transferable embryos obtained from each group. Numbers in parentheses are transferable/total embryos

collected from each group.
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Discussion

The results of this study demonstrated that treatment of rBST in superovulatory regimen
significantly increased the number of transferable embryos recovered from Thai swamp buffalo. Never the
less, rBST administration did not increase the number of buffalo cows that responded to superovulatory
treatment, the ovulation rate, or the total number of CL, follicles and embryos recovered. The superovu-
lation response of swamp buffalo has been reported to be very low, and has limited the efficiency of
embryo transfer because of the transferable embryos collected from swamp buffalo following superovula-
tion is 0.5 to 1 embryo per cow (Chantaraprateep et al., 1988; Chantaraprateep et al., 1989; Misra et al.,
1994; Techakumphu et al., 1998"; Techakumphu et al., 1998") which is only 10 to 20% of that expected for
that of cattle (Bo et al., 1995; Boni, 1994). It has been suggested that a low oocyte population (Le Van
et al., 1989; Madan et al., 1994) and a high frequency of follicular atresia (Cruz, 1996, Ocampo et al.,

1994) could contribute to the poor response to superovulation in thses animals.

Several studies on the effect of rBST on superovulatory response in women and cattle have
given divergent results (Blumenfeld et al., 1989; Gong et al., 1992; Gong et al., 1993 Herrler et al., 1994;
Kuehner et al., 1993; Rieger et al., 1991). However, treatment with rBST in a superovulatory regimen has
been reported to increase the proportion of cows that responded to superovulatory treatment as well as the
mean number of transferable embryos (Gong et al., 1992; Gong et al., 1993" Kuehner et al., 1993; Gong
et al., 1997,). Studies on Mediterranean buffalo have shown that the treatment of cows with rBST
decreases the percentage of superovulated cows with ovarian cysts and increases the mean numbers of
collected and transferable embryos (Zicarelli, 1994). The increasing effect of rBST on the superovulatory
response of swamp buffalo observed in this study is in line with the results previously reported in cattle
and Mediterranean buffalo(Zicarelli, 1994). Treatment with rBST in superovulation program clearly
increases the mean number of transferable embryos (3.0 vs 0.8 embryos/cow) and the overall percentage
of transferable embryos. Although the differences were not statistically significant, group 1., or rBST-
treated cows, yielded an average of approximately 2 more CL (6.0 vs 4.3) and recovered embryos (4.5 vs

2.3) than group 2 cows.

Several studies have demonstrated that rBST increases the recruitment of small ovarian fol-
licles in cattle rather than increasing the growth rate or reducing the rate of follicular atresia responses of
cattle and Mediterranean buffalo. Gong et al. (1993%1997) demonstrated that the stimulatory effect of
rBST treatment on ovarian follicle development was mediated by increased serum concentration of IGF-
1 and insulin. Increases in IGF-1 enhances proliferation of granulosa cells, especially those of small
follicle (< 5 mm. in diameter). This results in an increased number of follicles being presented on the day
of superovulation treatment. Uoc et al. (1992) demonstrated that pretreatment of estradiol prior to adminis

tration of gonadotrophin improved superovulatory response in swamp buffalo.
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Enhancement of proliferation of granulosa cells in rBST-treated cows may affect the amounts
of estrogen secreted into the circulation. This might explain the increasing effect of rBST on the
superovulatory response in this study. It has been shown that granulosa cells play an important role in
regulation of oocyte growth. They regulate oocyte metabolic process that is essential for the growth,
development and maturation of mammalian oocytes (Eppig, 1991; Gordon, 1994; Wassarman et al.,
1994). This essential role of granulosa cells may affect the quality of oocytes in rBST-treated buffalo,

resulting in the significant increase in number of transferable embryos observed in this study.

Although the results obtained from this study show no significant differences between the
rBST-treated group and non treated group in superovulatory treatment for the mean number of CL, F and
total embryos recovered per collection, treatment with rBST in superovulation regimen increases the
number of transferable embryos. Further studies of rBST or other factors on superovulatory regimen are

needed in order to elucidate the obstacles of getting better results in buffalo production.
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Abstract

The present study was performed to investigate the number of either the spermatozoa in the
reproductive tracts of sows after unilateral, deep, intra uterine insemination (DIUI). Ten sows were used
in the experiment. Transrectal ultrasonography was used to examine the time when ovulation took place in
relation to oestrus behaviour. The sows were inseminated with a single dose of diluted fresh semen 6-8 h
prior to expected ovulation, during the second oestrus after weaning. In this experiment 5 sows were
inseminated by a conventional artificial insemination (AI) technique using 100 mL of diluted fresh semen,
containing 3,000x10° motile spermatozoa and 5 sows were inseminated by the DIUI technique with 5 mL
of diluted fresh semen, containing 150x10° motile spermatozoa. The sows were anesthetized and ovario-
hysterectomized about 24 h after insemination. The oviducts and the uterine horns on each side of the
reproductive tracts were divided into seven parts, namely ampulla, cranial isthmus, caudal isthmus, utero-
tubal junction (UTJ), cranial uterine horn, middle uterine horn and caudal uterine horn. Each part of the
reproductive tracts was flushed with Beltsville thawing solution (BTS) through the lumen. The total
number of spermatozoa in the flushing from each part was determined. It was revealed that the spermato-
zoa were recovered from both sides of the reproductive tract in the Al-group, and from unilateral side of
the reproductive tract in the DIUI-group (3 sows from the left and 2 sows from the right sides). The
number of spermatozoa recovered from the reproductive tracts was higher in the Al- than the DIUI-group

(p<0.001).

Keywords: pig, reproduction, artificial insemination, spermatozoa
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Introduction

Artificial insemination (Al) in the pig has been developed since 1926 and nowadays is widely
used in the pig industry all over the world (Johnson et al., 2000, Tummaruk et al., 2000, Tummaruk et al.,
2004 ). In practice, 3,000x10° motile spermatozoa in a volume of 80-100 ml are inseminated into the sow
2-4 times during standing oestrus. The Al catheter is inserted through the vagina, placed in the cervix of
the sows, and the semen is released at the distal part of cervix. Fertilization takes place at the ampullatory-
isthmic junction in the oviduct of the sows soon after ovulation. Less than 1% of the sperm are discovered
at the fertilization site during the peri-and post-ovulation period (Mburu et al., 1996). Krueger et al.
(1999) found that 10 million spermatozoa per insemination are sufficient for successful insemination

surgically placed into the tip of the uterine horns in gilts.

Deep intra-uterine insemination (DIUI) has recently been developed for non-surgical insemi-
nation using a specially designed catheter, 180 cm in length with an outer diameter of 4 mm and a working
channel 1.8 mm wide (Martinez et al., 2001, Vazquez et al., 2005). The catheter could be inserted through
the uterine horn and semen deposited in one horn, at it’s proximal third, close to the sperm reservoir. Using
the DIUI technique, a 20-fold reduction in the number of spermatozoa per insemination was possible
without any significant effect on the farrowing rate and litter size (Martinez et al., 2002). The success of
the DIUI technique under farm conditions would allow a more efficient use of semen from genetically
superior boars. Earlier studies have shown that a flexible catheter could be passed through the cervix
completely in 90-95% of multiparous sows (parities 2-6, n=147) taking about 4 min/insemination (Martinez
et al. 2001, 2002). The technique is also applicable for some advanced biotechnology procedures such as
frozen-thawed semen, sex sorted sperm and embryo transfer (Roca et al., 2003; Vazquez et al., 2003;
Martinez et al., 2004 ). Spermatozoa after being frozen-thawed or flowcytometry sorted have a shorter life
span than fresh spermatozoa. These spermatozoa need to be deposited close to the site of fertilization to

avoid premature death, that might occur during transport from the cervix to the sperm reservoir.

Up to date, data concerning sperm transport and fertilization after DIUI using a small volume
of semen is still limited. Martinez et al. (2002) demonstrated that the embryos were found in both side of
the tip of the uterine horn 2 days after DIUI in 5 sows. Investigation on sperm distribution and the
fertilization process after the DIUI technique is important if wish to know more about the mechanism of

successful DIUI in the pig.

The present study was performed to investigate the number of spermatozoa in the female
reproductive tract 24 h after DIUI using a low number of spermatozoa per dose as compared with conven-

tional Al
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Materials and methods

Ten crossbred (Landrace x Yorkshire) multiparous sows (LY) were used in experiment. On
the day of weaning, they were brought from commercial farms to the Department of Obstetrics, Gynaecology
and Reproduction, Faculty of Veterinary Science, Chulalongkorn University and were allocated to indi-
vidual pens adjacent to adult boars. The sows were fed 3 kg per day (twice a day) with a commercial feed
(Starfeed176® BP Feed Co. Ltd, Saraburi, Thailand) containing 15% protein, 2% fat and 10% fiber. Water
was provided ad libitum. The sows were observed for pro-oestrus twice a day (am/pm). In experimental
I, the sows were randomly assigned to 2 groups according to ear tag, a control group (conventional Al,

n=5) and a DIUI group (n=5).

After the sows showed signs of pro-oestrus, the sows were examined for the onset of standing
oestrus every 6 h by using a back pressure test in the presence of a mature boar. The onset of oestrus was
defined as being 3 h before the onset of the standing response. The end of oestrus was defined as 3 h after
the last standing response. Transrectal ultrasonography was performed every 4 h using a 5 MHz probe to
examine the time when ovulation took place in all sows. The time of ovulation was defined as being 2 h
after the last detection of follicles in the ovaries. Previous studies have shown that the interval from the
onset of oestrus to ovulation during the first two cycles after weaning was not significantly different and
repeated ultrasonographic examination can predict the time of ovulation during the subsequent oestrus
(Mburu et al., 1995). In the present study, the time of ovulation in each individual sow was used to
estimate the time of insemination during the subsequence oestrus cycle. The ultrasonographic examination
was not performed after insemination, so as to not disturb the sows and the process of sperm and/or oocyte

transport.

The semen was collected from an adult proven boar by the gloved-hand method. Semen was
examined for quality before further processing i.e., motility, concentration and morphology. Semen with a
motility of =70%, a concentration of =150 spermatozoa/ml and with normal sperm =85%, was diluted,
using Beltsville thawing solution (BTS) diluent (Pursel and Johnson, 1976) at 35°C. The sperm dose
contained 3,000 x 10° spermatozoa in 100 mL for conventional Al and 150x106 spermatozoa in 5 mL for
DIUI. The diluted semen was used immediately or kept refrigerated at 18°C for no longer than 2 days
before insemination. The refrigerated dilute semen was warmed in water bath at 35°C for 15 min and was
checked for motility before being used. For all inseminations, the pre-insemination diluted semen had to

have a motility =60%.

The sows were inseminated with a single dose of the diluted semen during the second oestrus

after weaning. The time of ovulation (determined by ultrasonography) duing the first oestrus was used to



195 "lsmﬂ‘[u'[aﬁﬁamwmmﬁmﬂq 0 J.Biotec.Liv.Prod.
U 1 Uun 1 "9wan 2549 Vol. 1; No. 1; August 2006

determine the timing of insemination, which was carried out at 6-8 h prior to the expected time of
ovulation. In this experiment, the sows were inseminated by conventional Al (n=5) or the DIUI (n=5).
The DIUI technique has been described by Martinez et al. (2001). Briefly, the oestrous sows were insemi-
nated in the gestation crates. After cleaning the perineal area of the sows, a commercial Al catheter
(Goldenpig®, Minitube, Germany) was inserted through the vagina into the cervix. The long flexible
catheter (1.8 m) was inserted through the conventional Al catheter. The long catheter was moved forward
along one uterine horn (unknown side) for it’s full length. The diluted fresh semen with 150x10° motile
sperm in 5.0 mL was deposited in the proximal third of one side of the uterine horn. Subsequently, a warm

BTS, 2.5 ml in volume was used to flush the semen into the uterine horn after insemination.

For recover of spermatozoa, the sows were anesthetized and ovario-hysterectomized about 24
h after insemination (Table 1). The method of sperm recovery was a modification of a similar method used
in gilts and described by Kunavongkrit et al. (2003). General anesthesia was induced by azaperone
(Stressnil®), 2 mg/kg, intramuscularly and 30 min later thio-pental sodium, 10 mg/kg, was given intrave-
nously. After ovario-hysterectomy (OVH), the reproductive organs were removed and immediately trans-
ferred to the laboratory. The number of corpora lutea were recorded. The oviducts and the uterine horns on
each side of the reproductive tracts were divided into seven parts as described below.
Part 1. Ampulla (2/3 of ampulla next to cranial isthmus)
Part 2. Cranial isthmus (1/2 of isthmus next to ampulla)
Part 3. Caudal isthmus (1/2 of isthmus next to cranial isthmus)
Part 4. Utero-tubal junction (UTJ) (1 cm of the tip of uterine horn and 1 cm of isthmus)
Part 5. Cranial uterine horn (1/3 of uterine horn next to the UTJ)
Part 6. Middle uterine horn (1/3 of uterine horn next to the cranial uterine horn)
Part 7. Caudal uterine horn (1/3 of uterine horn next to the middle uterine horn)

To recover spermatozoa in the isthmus and UTJ, the tracts were flushed with 0.5 ml of BTS
through the lumen. Each segment was flushed twice into separate plastic vials. The ampulla part was

flushed twice with 1 ml of BTS. Each part of the uterine horn was flushed with 20 ml of BTS, twice, into

a flask. The total number of spermatozoa in the flushing from each part was determined using Neubauer



135 1amaluladiimwmsudodd “nd J.Biotec.Liv.Prod.
UN 1 210un 1 "9men 2549 Vol. 1; No. 1; August 2006

haemocytometer. If spermatozoa were not found in the counting chamber, the flushing media was centri-
fuged to remove supernatant and the total number of spermatozoa was recounted.

Data were analysed using SAS software (Statistical Analysis System, SAS Inst. V. 9.0, Cary,
NC USA). Descriptive statistics including the mean and the standard deviations (SD) of parity number,
wean-to-oestrus interval (WOI), oestrus-to-ovulation interval (EOI), oestrus interval, the interval from
insemination to operation, the number of corpora lutea (CL) and the length of the uterine horn were
calculated. The number of corpora lutea was compared between groups by the student t-test. The number
of corpora lutea and the number of spermatozoa were compared between the left and the right sides by the
pair t-test. The numbers of spermatozoa were log transformed and were compared between groups and
between parts using the general linear model (GLM) procedure of SAS. The number of spermatozoa
recovered from the cranial, middle and caudal parts of the uterine horn were pooled in the analyses. The
statistical model included the groups (AI versus DIUI), parts of the reproductive tracts (ampulla, cranial
isthmus, caudal isthmus, UTJ and the uterine horn) and the interaction between the group and the parts.
Least-square means were obtained from each class of the variables and were compared by using the

student t-test.
Results

The number of ovulations in the sows in the Al-group and the DIUI-group were not signifi-
cantly different (17.4 versus 17.2, P=0.93). Ovulation occurred on the left side more than on the right side
of the ovaries in both groups (+1.7, P=0.13). For the conventional Al-group, the spermatozoa could be
recovered from both sides of the reproductive tract in all sows (5/5) (Table 2). The number of spermato-
zoa in the left and the right side of the conventional Al-group did not differ significantly in all parts of the
reproductive tract (P>0.05). In the DIUI-group, the spermatozoa were recovered from only one side of the
reproductive tract (3 sows from the left and 2 sows from the right side) (Table 3). On average, the number
of spermatozoa in the Al-group were significantly higher than in the DIUI-group (p<0.001). In both
groups, the number of spermatozoa in the UTJ and the uterine horns were higher than those found in the
ampulla, cranial isthmus and caudal isthmus (p<0.001) (Fig 1). The number of spermatozoa in the ampulla,
cranial isthmus, caudal isthmus, UTJ and uterine horns in the Al-group were significantly higher than

those in the DIUI-group (p<0.001) (Fig 1).
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Descriptive statistics (number of observations and means?standard deviation) of parity num-

ber, wean-to-oestrus interval (WOI), oestrus-to-ovulation interval (EOI), oestrus interval,

interval from insemination to operation, number of corpora lutea (CL) and length of the

uterine horn of sows

Parameters Group
Al (n=5) DIUI (n=5)
Parity number 8.671.1 6.771.8
Wean-to-oestrus interval (d) 6.71.8 5.3%1.5
Oestrus-to-ovulation interval (h) 30.219.1 43.5*12.5
Oestrus interval (h) 52.8126.9 60.0t12.1
Interval from insemination to operation (h) 26.073.4 24.8%1.8
Number of CL 17.4%5.1 17.2%1.6
Length of the uterine horn (left/right) (cm) 121/125 125/131

Table 2

The number of spermatozoa recovered from different parts of the reproductive tract at about

24 h after conventional artificial insemination with diluted fresh semen, containing 3,000x106

motile spermatozoa in 5 multiparous sows

Sow reproductive 3 5

tract L R L R L R L R L R
Ampulla 12 28 50 70 35 18 100 50 14 51
Cr. isthmus 50 120 110 150 50 68 120 150 750 150
Ca. isthmus 710 520 390 420 610 525 1000 800 1600 1000
UTJ (x103) 55 50 130 70 80 70 60 40 145 60
Uterus (x103) 110 105 200 130 110 75 60 56 149 115

L=Left, R=Right, Cr.=Cranial, Ca.=Caudal, UTJ=Uterotubal junction
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Table 3 The number of spermatozoa recovered from different parts of the reproductive tract at about
24 h after unilateral, deep intra-uterine insemination using diluted fresh semen, containing

150x106 motile spermatozoa in 5 multiparous sows

Sow reproductive 1 2 3 4 5
tract L R L R L R L R L R
Ampulla 22 0 35 0 0 44 0 15 11 0
Cr. isthmus 150 0 60 0 0 80 0 60 30 0
Ca. isthmus 420 0 250 0 0 250 0 360 140 0
UTJ (x103) 22 0 15.5 0 0 25 0 35 20 0
Uterus (x103) 29 0 46 0 0 28 0 41 13 0
L=Left, R=Right, Cr.=Cranial, Ca.=Caudal, UTJ=Uterotubal junction
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Fig. 1 The number of spermatozoa (log transformation) recovered from different parts of the repro-

ductive tract of sows after conventional artificial insemination (Al, n=6) and unilateral, deep
intra-uterine insemination (DIUI, n=5), UTJ: uterotubal junction, Ca: caudal, Cr: cranial, ***

indicates significant differences between the groups (p<0.001).
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Discussion

For conventional Al in the pig, 25% of the spermatozoa inseminated are lost due to semen
backflow within a few hours of insemination (Steverink et al., 1998). The rest of the spermatozoa are
transported through the uterine horn before reaching the sperm reservoir in the caudal part of the oviducts.
It is found that less than 1% of sperm that were inseminated are recovered in both sides of the sperm
reservoir (Mburu et al., 1996). Most of the spermatozoa are lost due to uterine phagocytosis by polymor-
phonuclear leucocytes (Rozeboom et al., 1998; Kaeoket et al., 2003). The DIUI technique for pigs was
developed to reduce such losses of spermatozoa and ensure optimal fertilization (Martinez et al., 2001).
Similar techniques have already been reported in cattle (Seidel et al., 1997; Hunter, 2003; Verberckmoes
et al., 2004 ), horses (Nie et al., 2003), dogs (Tsutsiu et al., 1989) and cats (Tsutsui et al., 2000) and goats
(Sohnrey and Holtz, 2005). The present study demonstrated that when using this technique in pigs, the
spermatozoa are found in only one side of the uterine horn during the first 24 h after insemination, while
the other side of the sperm reservoir (caudal isthmus and UTJ) was free of spermatozoa in all sows.
However, in other experiment, embryos were found in both sides of the uterine horn in all of the pregnant
sows. This finding is in agreement with Martinez et al., (2002), who demonstrated that embryos were
found in both sides of the tip of the uterine horn 2 days after DIUI in 5 sows. These findings indicated that
the spermatozoa might be transported from one horn to the other sometime between 24 and 48 h after
insemination. It might be that the spermatozoa migrated from one side of the sperm reservoir to the other
side by some signal from the ovulation event. The mechanism for such sperm transport and fertilization
may need further investigation in sows. However, trans-peritoneal migration of spermatozoa has already

been reported in heifers (Larsson, 1986).

In conclusion, DIUI in multiparous sows resulted in a significantly lower number of sperma-
tozoa in the female reproductive tract 24 h after insemination, compared with conventional Al, and the

spermatozoa were recovered from only one side of the sperm reservoir.
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atiuiindoyansn v menaaniswn wdoy duailans 2 ngu linau “amelu 60 Tu szaTIINMIAITEIVBS
v o =< v v v 4 T N a t!‘ < L% v =R %4
wila wazaaiuiinly drlaluvessin wisndemudnddiolnih o uazeatiuiinll

Foyananuaazidnnzinane 0 lagldlisunsy 10 1@ 18 (SAS: Statistical Analysis

System, SAS Inst. V. 6.12, Cary, NC USA) lagiSoufisuaasimsn u@annsw wiiouasausn (first

service conception rate) 9RIINIIN VAAIINAITH WNBUNIVILA (total conception rate) HAZITUIUAI

VYBINMIH WINYNABNITW UAA (number of inseminations/ conception) 35¥INNGUAILANUAZNGUNAADY AIY

chi-square uaz t-test
Han1inaaad

msanasaiilgihuiladnunlflummaasaiiinu so 69 MnMdaTIRIUManNITn b
wuaNuAalnAveseInzszuy “uwug wiladseumailu “mlna

v A o = ' = 2 ¢ 1w = ' =
wilauumhandneiAmasves 1edealsa lmilviiny s4a.6 wesidud lasnguatuan i 1o
~ ' = A ¢ AR a PN 2 ' ~ N ' N
o unagves 1widealaa lail s6.2 woiifud (75.0-93.7W051Fud) nquneassil reideanNdoves 18

doalaa lod 83.1 nlefiFud (62.5-93.71l0515ud)

MM 1 OATIMIN VAR uazTIIUATIUMIN UifouaeNIH NAA YaslauunguAILAY uazngui ldsy

gosluu
naw Nuumlla 9NNMIN WAAINMI  BATINITH VAAIINMT  IUIUATY/
W NNEUATINTD W NININNINYA MIN uAA
(f7) NH WA/ % NNK WAA/ % (X + SD)
NNH UNIVNA NNH UNIVNA GH))
NANAILAY 40 11/40 27.5° 17/40 42.5"  1.94%1.47
nguinldsugasiuu 40 18/40 45° 23/40 57.5°  1.47+1.03

WInawa : * anwsaenulukannandgnuianiuandame 8@ (p<0.0s)

MAMINT 1 ssfiuilanguitldsueesluu GnRH $1uau 40 @ Tuiudl 12 mendamsn wifion
U189 W WAANINNITH mﬁﬂm%uiﬂ (first service conception rate) 4azdAININITN VAANINATITH uﬁgwm
(total conception rate) _anTINguAILANBENTIY iRy (p<0.05) uaziiTwnuatiiin wieusenH
AniagnINguAIANBEINNIY 1ATY (p<0.05)
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wonnndl Tumsdnnilsamud danmsn uAannmsn e lulanguildsusestim 1
nnguaaLANe iy RaFIY (p<0.05) Tuvasiisnnuasiiin udeman ndn WulanguiiluldsusesTum
fennduaiunuesaiis 1day u ashimslW GnRH Wuiudl 12 wdimsw wifiew  ansaiusanman u
fn viuss “nEamvesssun “uius veslaunildsueesluude

01500

NNHAMIANINTIEUNUTISATINMIN BAANIMATK Wifeuasauen voangui Idsuseslim GnRH
wdamaw wifiey nnsaluiui 12 _andinguniuguesaiiy 1da 11MIAnuIves MacMilan et al. (1986)
Sheldon and Dobson (1993) Drew and Peters (1994) uag Peters et al. (2000) Wu31m3iaes vy GnRH lu
s Tufl 11 - 14 wdamsk wiiloy wsafiusanmMInaiesveslauuld uennil Rettmen er al. (1992)
faldnsnumsiuiuvessanmanaieslunguaienldsusesTuy GnRH lussuiniufl 11 - 14 wdans
W owiende luvsi MIAnyIves Jubb ef al. (1990) Drost and Thatcher (1992) taz Ryan et al. (1994)
WUNSANMIRITITEHTINgUAILAN tasnguiid3usesluu GnRH hiuand1adis uaz Stevenson ef al. (1993)
fwuganmasaesiibiviueululaudaznduiidn whewuisesduvessesuullsn welsundinsia ity
luynnguiidninfeny mileesluu GnRH lussuzduvesqidvanl waamsw wifen Tmsanmmsliflugag
Fuga i TaelWmadiuanarany Leslie ef al. (1986) Peters ef al. (1992) waz Howard et al. (2005) Wi
Pmsleesluu GnRH Tuiudi 5 wdimsw wienazlsannan wai hitandudussninnguildsy
gosTuuiasnguAILAN WznuimaAa accessory corpus luteum nasiiszauuaszasluulisn melmdi g
Jufiony luvaedi Willard er al. (2003) Tonumsaneluilauuiiianumioannanudou (heat stress
dairy cows) Taglwaesluu GnRH Twiuil 5 ndanisn wiflensudeordi waznwui wisaiusanmnaios
18 Tuvaisdi qnido wasame (2547) Ansnumsnmluln nlusegedeuvedszmelne uaswuinguitld
Sugosluu GnRH Wiuil 5 ndaman witon fazavsesTuullan welsuiuiuedieiite gy waziinnTiy
lumsifiusanmsn sdaufezlifite ayRa

Peters (2005) Tenuligranalunmslisesluy GnRH wdinsk wifiewduilasonileni
ANy 1Ay Taewud malW GnRH Tugnedudl 11-14 ndamsn wisaniezlinaiiaf o desnnasdugia
¥99M3fin maternal recognition of pregnancy voauln Tnadageusznan 13 interferon T Gy antiluteolytic
factor Gaazllsudaimavdsvealis awnaufunnmitungn suesiinarhlinsaatesduiiuaelld Fansli
GnRH Tugsil ezl yusau Tawrili dominant follicle fiflegluvaiziinia ovulation uazeudismaiia
luteinization Faazsreiinsedvossosulisne melsuli sy uasdidivanszatvesseiluue anlasen 17
wéh s i nalumsdudamarauues oxytocin receptor taz lgugansmdtves s dunaufuan WA
Wi ilidseuiilem feswigegaold

a

wonnimsesavenszihely (follicular dynamic) lulaundeonafluuuy 2 vise 3 follicular

5

v oA

wave cycle nlluifadei 1andndszmanilavesmsmviuanarlumsifeesiuy GnRH welvldsuwmalums
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aeu wesimimels weannlulauuiiimasyvesnszhelvduuuy 3 wave cycle m3liaesluy GnRH Tu
353197 11-14 920390 peak o4 second follicular wave GasiiszauvassasTuue ai1laseadi 9 (Webb
et al,, 1992) vasdilauniiimansavesnsznhsluflunuy 2 wave cycle M3l GnRH Tuszoztiazfuag
fiflszveae anlaoean dweslinanisaey uesiidreiull) dmsdnmise qindudady uenani
MInoy uesdemslieasluu GnRH fauandeiuliausuifasoduq dao wu siiavesla (aiie, Tnua) de
MInaengn (parity) wazdimsmidtnihlfinansdiu ‘o fludu (Peters 2005) uannniinsly sosluu GnRH
wdamsn witsuudy Suinmsantmsleesluudduiiignilndisadidie 191 Human chorionic gonadot-
ropin (HCG) Sawuin m13niing1uved accessory corpus luteum uazszavvealsin nelsuldmudoad
uAsaTIMIn udaadldneudeiuuslunmanssseg (Schmith et al., 1996; Diaz et al., 1998; Santos et
al., 2004; qNTFY, 2547)

mislisesluu GnRH Tusszduveaqiivaml  asiilszlomflumsannmsn usveslauudiinan
ms oy "sAdeuluszuzdundanan witon iesnniiAamsanlives dominant follicle vaanduusn uaz
iliRanest qisuivtmazsiiunhinlunmsedanls “ninmuesssuy “uWusvedlaunildsusesde
wonnniiganinsdilsslenflumahmslulauiianuaion 910 wadeg Wy anznadey viems
T rananthu 4 Fagllimanssnudeszuudenline (endocrine system) Tagonldudanieanmanaa
v99805 Iy GnRH nnlalusad 16 (Ryan et al, 1991)
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GnRH application for improving pregnancy rate in repeat breeding dairy cows
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Abstract

The aim of this study was to improve conception rate of repeat breeding cows by using GnRH
treatment at day 12 post insemination. Eighty Holstein crossbred repeat breeding cows having no abnor-
mality of reproductive organs (rectal palpation,) were selected for the study. All cows were randomly
divided into two groups. Group I (n=40) was a control group, cows were inseminated when they were in
estrus. Group II (n=40) was a treatment group, cows were also inseminated when they were in estrus and
later injected by GnRH at day 12 post insemination. Pregnancy diagnosis was made in two months after
insemination. The results showed that first service conception rate of the control and treatment groups
were 27.5% and 45%, respectively, which were significantly different (p<0.05). The same significantly
difference between total conception rate of the control and treatment groups were also found (57.5% VS
42.5%, p<0.05). Number of inseminations per conception of the treatment group was significantly lower
than those of the control group (1.47+1.03, 1.94*+1.47, p<0.05). It can be concluded that GnRH administra-

tion at day 12 post insemination can improved conception in repeat breeding cows.

Keywords: conception rate, gonadotropin releasing hormone, dairy cow
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W WA uN11 (Weaver, 1986) adulszoznaontan uasauinduiudidien 1w sazdlumnduunliveziia
éj U =3 a o g =3 v 4 o o A %4 v Q| [ =~ v ¢
YunouszezaaeaiaK wAa aaLAsldifuauthizislumstamsquaszun “wig Idiflued1ed (USewus, 2537)

nnnenululszmalng eanwneIfuaszezaaenten vAINABUTIINIMITEY Taedl
NeNUITEZAIAIN WATIuINlUlAuNIIIAY 60 TU (gansiuazans, 2540) MsUTayaINYhsulALNVeY
MNBNUNFMI uaz 98 T mibdeyanldanvhsulauunyaininedes (Veerasak and Sorn, 2547)

¥ ¥
v A 1 =2

MsANENATITIAUIANANNSANENTIFNUN lesainmsaninluafidiaslénsdinsed sur-
vival analysis 3aiu3sAlasuanuionluifagiu wsumsinnsidoyadunania s uwug vio wug
nssululauy wasflusenuiianmdelisonazszaudesvesifastiiiinade “a uveansldiunsn uadausn
mendanaeamuszeznanivua deneauludnyasindoutesinalulsemalng waziflusisanuusni

=2 4 [
Antlulauugn 1 wvowrhivlauwinyaInINydoy

3 a
ailnsaluazacsnms

v

ayauazmsaamsiaya

T¥Foyasnuilauuvesrhfulauuinbainsnedesnnszuy 15 wndlaunyeaguditgnis
W wifsnuazmaluladiimwidodl dalszneudis vansiauwy vinsavla sed 1eidealaa TaiTiFen
aAUea Tunaen UK wiliey INIIAGEEY Aadentas sunwdeyalasld PROC SQL (Prairie,2005) Tu
Tulsunsy Statistical Analysis System (SAS) version 9.0 Taglidaidendoyannuilauniitilszidninaea
lushadounainy w.e. 2544 Sudeudeeu w.e. 2545 uazifhunladduiesniudaiduriosd 1 adiduriead
6 nmihnsuensuteyamuszaudesveifsefiinm mendmindadeyauilanimuaianulsznen

1 v

Mounlnuiy 3,260 a1 1AYhNIAUNVBANEATNITNEEETIMIY 583 Y5y TwaziBuauazlnse Haves

4

doyaldu aslu Table 1



135 1amaluladiimwmsudodd “nd J.Biotec.Liv.Prod.
UN 1 210un 1 "9men 2549 Vol. 1; No. 1; August 2006

anilsaanazamalsa sz

@ulsmu (dependent variable) fio M3IATUATH yAsusnMovidinasa laouisoeniiii 2 n3di
Ao 1dsumsn u vide lldsunmsn v mslasunmsn uanihs event case wagliildsumsn u3aElu censored
case Iawmmuali survival time fio muweosiSudingn 90 vosszeriundinaea (Suriyasathaporn et al.,
1998)

duilsd 5¢ viie thisihnmsfnm Uszneudis szdu 1widealsa ol drduiios was ggmai
wilauunasa ﬂ”amliﬁy'qmmLﬂu@”mﬂﬁunuu,mﬂa;u (Class variable) Tasiisivazidon sdoliil szt 10
@doalaa lafutiseonilu szé 10i@eanini1 75% (<75%HF) 526l 191800 75 % 9 87.5% (75-87.59%HF)
WazszAl 11den an 87.5% (>87.5%HF) dauvioautiseaniilu 3 ngu léun feuTioad 1, areueei 2
uazdduessane 3 1l uggmautiseenidlu 3 ngu 1dun gafeu @weu-iguew) gadu (nsngiau-
AANAL) UAZHYHUY (WOATMBU-NUATWUT)

M3NATITHNN DA

A1 DANUTIUUAZNG DUMINTZNIAIVOITZIZAADADIN UAIIUTNAIY PROC UNIVARIATE
mmafSeudion o uvesuilauunldsumsw u laglfluaaves Cox (Cox‘s proportional hazard model)
9110 PROC PHREG (Allison, 2005) Iagfigauuy (model) dage il

h(t) =h O(t) exp (BR+ PAR+SS)

1o

h(¢) = hazard function ¥ @99 risk VOINITH VATIUTNHAIIN t IUNIYHAINADA

ho(t) = baseline hazard function

BR= favsnsfiuashin/dsumlasmiunaives 103ug (time independent effect of breed) law
utiaoeniily 3 szau (<75%HF, 75-87.59%HF uaz >87.59%HF)

PAR = ffadonaiiuas li/asuulasaunaivesaiabsies (time independent fixed parity effect)
Taguteeondly 3 s2ay (a1auUMBIN 1, 2 uaz 3)

Ss= thweaninazhinldsunlasmunaivesggnianasa (time independent effect of calving
season) Iagutiveaniily 3 szal (ggiou, naru uazggrun)



13 1amaluladiimwmsudodd “nd J.Biotec.Liv.Prod.
U 1 Uun 1 "9wan 2549 Vol. 1; No. 1; August 2006

Tagmwnuald arausien 1, 52Av 1edealaa el and 87.5 % was ganunn WunduifSeuiiioy (reference

group)

A ldannsimie Ao A1 Hazard ratio (HR) ¥innA1 HR Gluﬂ@:uﬁli”lﬁﬂy”lflmu”mﬂ’j'l 10 aa
nguit wladl “a udladldsuman snnnhingunioudisuuazluneandudma HR fanfesni 1
u asingui Wil o uleditldsumaw wiesniinduieuidien mana euldssdingy dayi oL = 0.05 33
M3a19 9 (procedure=PROC) 1iluaTmsdinnzwilulisunsy 15a30ma 6@ Statistical Analysis System (SAS)
NsTU 9.0

Table 1 Data structure and percent of serviced cow for each level of variables

Variable Total number of Total number of Percents of
serviced cows * cows in class " serviced cows

Breed

<759%HF 254 277 91.70

75-87.59%HF 1,802 1,987 90.69

>87.59%HF 921 1,044 88.22
Parity

1 919 1,057 86.94

2 712 786 90.59

>3 1,346 1,465 91.88

Season of calving

Hot 843 999 84.38

Rainy 1,269 1,323 95.92

Winter 865 986 87.73
fa

Aundsuas dsunNAIIUTzIZAABATIN uASauInile 93.86+41.65 3 NANTEFIU 84 WU
uazAFIUien 68 U LAZIINNINA BUNINTTNYAIVDUBYAAIUNINA 8L Anderson-Darling UazWaI50N110
normality plot Wu31msnszaeaivestoyabifunsnsznednuulnd Avesszeznaoanaw wAsausng
wesSudlngdi oo T 155 Tu @l survival time Tumsinaed survival analysis Sammuadi 155 S
mondinaon  suuulanldsunsm u (event case) nazsruuulaftlildsunism u (censored case) i
MUY 2,977 Voya uaz 331 Yaya MuAIAY
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[

HAMTIATIZHIN WMI0A0BEUBY Cox WUIMIATZAY 181800 75 % B9 87.5% 1 A Ul
Taildsuman u_andulasedy 1odon_and 87.5% udhinuanuuandsznianilasdy widen an
87.5% dumilasedy 1wideamndt 75% wiladduiiesd 2 uazmilndiduiosdang 3 Wi uwilad
I@suman umolu 155 Ju_endiladiauiesusn 1.11 wh uaz 1.14 v MUAAUGgNIanaoAliNaRDIZYE
msw wasausn wilafinaealugadoud “a umni (HR = 0.85) lwasiiuilaiinaealuggrufl “a uui
Taildsumsw w_snd (HR=1.32) wilafinaealuggriumdailuhausifoudsunamsdinnsiu ame

az1dualu Table 2

Table 2 Factors associated with the proportion of inseminated cows

Variable Parameter Standard Hazard P-value
Estimate Error ratio

Breed

>87.59%HF reference class

75-87.5%HF 0.20 0.07 1.23 <0.01

<75%HF 0.067 0.04 1.07 >0.05
Parity

1 reference class

2 0.103 0.050 1.11 <0.05

=3 0.132 0.044 1.14 <0.01
Season of calving

Winter reference class

Rainy 0.279 0.044 1.32 <0.0001

Hot -0.157 0.048 0.85 <0.01

22150l

Tymszuy “viugfluifymi ayfymimilsvesnsaeslaunludszmelng sz n3nwms

“uiug unsoun aslaemartiialss " ninwms unug mestindany Ay ldun ssesnanaaeatan uAsINEn

=2 a ' o a I [ < A P

3292A00ADNH NAA I282HINIIAAEN uazdnIK uAA Wudu (Weaver, 1986) Hayrinla afienun awalen

filmariimmasaznsznusotss “ninmwms “pwuglasrn msdnuluadiildhmsnmidaifhieiinade
szgzanenteK uasasnduiluariinday aglumadszdiulsz nEnwms uwug

MINAYIZEzAAADIN VATININIUMSANENUNIzE: UNITBNUVEY il (2546)IWUI LY
Tauniiszeznaeadan NATIUTN 106 YU uAlNAIABINUTIBUYBY Veerasak and Sorn (2004) 881alsfaw



195 "lsmﬂ‘[u'[aﬁﬁamwmmﬁmﬂq 0 J.Biotec.Liv.Prod.
U 1 Uun 1 "9wan 2549 Vol. 1; No. 1; August 2006

MszezaaAnIn wASsNUEAAUAINAITIUR Iduuah i uilanslasumsn wilszuna 45-60 umad aaea
(Weaver, 1986) nndoyanilatin asiuaila wulvginiimsiaesuaznmssamslugduuvhsunyasninedesi
JTYLANOADNK WATIUINNIINUNTINA

msanlunfatinuwiladfiisedy 10idea J (>87.5%HF) i " Sunilafldsunse uifos
aulnszd 1uiden 75% B9 87.5% (75-87.5%HF) mathilull g milaseau 19ihen _99sinnunInuge
nmzmnadentfeaniuilaszat 1oideanini aninuasniasdesela] Tunsidsanazmssansifuedng
& wsumaasalaunsedy 1oden  sasnsAnmdeiiaveatfaymuazanuguusavesilym wiumingy

A & A = o o a & ' o & v
maflulsziduimidne wssaumeszuaineluvudely wu daymdumsu asmsdlu s Taymszuy

Y

v o (4 I v
UNUTNBVIAINaDA Hudu

o o w1

o v o g v Ao v v o I v Ao v

maueaflutfidvnie aadenslasumsn v wilaveusnifuwilanil “a umsldsunis
W wdosniuiladiauiioan andn Taell “a Humsldsumsn wileeniinguuiladiauiesn 2 uaznguuaila
gj 1 0 o v tﬂ' 3 o >4 d‘ ylﬂgl v o 1 d' 1 v v
aauamauiean 3 Yull 11% uaz 14 % awdey wanldil eandesnuNenuludelsmainuimilaioes

usnHss “nEn s uwugaenSeuieunuuilaa1ausiesn and1 (Kinsel and Etherington, 1998)

fnsausnnuanensauiin. adifuigemaiihifisiianiuadels: " niamms “uiugan
fiuaznme, 2540, U, 2544) mnmiﬁﬂmﬂ%ﬁ'wndwmﬂuﬂﬂﬂaaﬂ“luqg%’auﬁ]zﬁ “a il ldsums
w wiimnulaiinaealugguun  niliulflfidesnnssesiinilaeglurisvesnisn vodlugaait nm
PR HARENIZIASIAITDIINANNTEY  1H1B91NNANIANYIEY Veerasak and Sorn (2004) WuUNIZEL
ARDARIN UATIUTAVRAMINLLTIEEABINYATNINUTREIT I 6,880 &1 Hm 98 i Aniumilaudinaea
lugaieutisveamsldsumsn wvoumlanguilezilusalmsgeiounazduggiu Fuilsilanguidomy
funnzgamgil _dlugafounaznizanudu wins dugadudaiusilanduiilen #ldsumansznuain
mwermalagynlinisdu hanas (Rodtein er al., 1996) mﬂﬂﬁﬂaaﬂ“luqmlmsﬁ A UMIIATUMIN o
nfl A 59 eandeadunenuves Wsunsuazaas (2542) Awuiuilaiinaealugaruasiinman uuasi
szeeieaing undunilaiinaenlugqau

s 1% a 4 . . = & A < a % '
do lefSeuueansiingzd Survival analysis Tumsdnenil Ae Wlumsimaeslagldioyaninw
Tadlasumse wuazlildsumsn o luvasimamneiilSouioulagldanuulsdsiu (analysis of variance)
nguwilandnszannnuilamsanguider Ao nquuailanldsumss wwhu edrelsfimn msimnelag

v A

AFligaidesnafe nqudesluuaazifieli nsonSeufsunuldlasasaninue ssnlSeudouldnmeny

reference class 114

= =4 v & . ) - S o 5 A > <
msfnulunsatin addiiriuiuilassay reiden 3 wilaveausnuazuilanaaoaluggion u

@

[

nguuilafidianu saremsldsumsn uasausnNendInasana1d
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Factors affecting on the proportion of first serviced cows in crossbred dairy cows
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Abstract

The aim of this study was to determine days to first service and the association between
factors and the proportion of first service cows in Holstein crossbred dairy cows in small holder farms.
Data consisted of individual status and first insemination data of 3,260 dairy cows from 583 dairy farms
collected by Chiangmai Artificial Insemination and Biotechnology Research Center. Factors were Holstein
breed group, parity and season of calving. Cox’s regression analysis, SAS 9.0 was performed to test the
relationship between the proportion of first inseminated cows and interesting factors. The result showed
that the proportion of pregnancy for cows in 87.5%HF breed group was not higher than cows in
75-87.5%HF breed group (hazard ratio = 1.23, p <0.01). Cows in parity 3 or more were more likely to be
inseminated than first parity cows (hazard ratio = 1.14, p <0.05). Cows calving during hot season had a
lower proportion of first insemination when compared with cows calving during winter season (hazard
ratio = 0.85, p<0.01). This study indicated that high level of Holsteins breed, first parity and hot season

calving influenced on the low proportion of days to first service.

Keywords: dairy cows, days to first service, proportion of first serviced cows.
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Reproductive performance of different dairy cross breeds under smallholder

conditions in Thailand
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! The Bureau of Biotechnology in Livestock Production, Department of Livestock Development, Muang, Patumthani, 12000
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Abstract

The 79,478 records of reproductive data from 66,127 cows in Thailand from the year 2001 to
2005 were selectively analyzed. Cows were divided in two groups of Primiparous and Multiparous Groups.
Breed Groups were divided in four groups; <62.50%HF, 62.50-75.00%HF, 75.01-87.50%HF and 87.51-
100%HF. The reproductive performance indices used were days from parturition to first service (PTF),
days from first service to conception (FTC), day open (DO), service per conception (SPC), gestation
length (GL) and calving interval (CI). The means performance of PTF, FTC, DO, SPC, GL and CI were
86.50%0.12 days, 23.33+0.02 days, 127.99+0.23 days, 1.89+0.00, 282.15%0.02 days and 410.14%0.23 days,
respectively. Primiparous cows were inferior to Multiparous cows in term of reproductive performance.
All breed groups were significantly different for all reproductive performance indices studied (p<0.01),
except GL (p>0.05). The higher HF breed group yielded greater values for PTF, FTC, DO, SPC and CI.
The 87.51 - 100% HF group had the highest reproductive performance values. In conclusion, the breed
group with lower percentage of HF blood had better reproductive performance under farming condition in

Thailand. The crossbred HF cows with less than 62.50% HF were the best reproductive performer.

Keywords: crossbred dairy cows, reproductive performances, smallholder, Thailand
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Introduction

With an area of 513,115 square kilometers, Thailand situated in the hot and humid climate
zone in South East Asia (SEA). There are three seasons: winter (November to February), summer season
(March to June), and rainy season (July to October). The annual rainfall is about 1500 mm/year. Most of
the dairy farms in Thailand are small holders that retain small numbers of cows (averagely less than 20).
Most of dairy cows are crossbreds of various degrees of Bos taurus such as Red Dane, Brown Swiss,
Jersey and Holstein Friesian (HF) with varieties of Bos indicus origin like native breed, Brahman, Sahiwal
and Red Sindhi. The predominant Bos Taurus breed was HF. The majority of cows is 75% HF and up.
Cow productivity differs around the country. The central region is considered to be more productive than

the other region. The actual average 305-d milk yield is now 3,965 kg (Buaban et al., 2004).

The reproductive performances of a dairy herd (days to age at first calving, days from partu-
rition to first service, days from first service to conception, day open, services per conception, estrus
detection rate, conception rate, pregnancy rate and calving interval) have significant effects on the profit-
ability of the herd. The more frequently a dairy cow calves, the greater is the amount of milk produced in
her lifetime (Raheja et al., 1989). The calving interval should not be longer than 1 year for obtaining lower
cost, profitability and optimum viability of dairy enterprise (Makuza and McDaniel, 1996). Many authors
have reported reproductive performance characteristics such as age at first service, days open, days from
first service to conception, services per conception, calving interval. For example Tippayawongse et al.
(2006) analyzed the data collect in Thailand from year 1992 to 2002. They found average number of
service per conception, day open and calving interval to be 1.82, 171 days and 451 days, respectively.
Punyapornwithaya and Teepatimakorn (2004) have studied reproductive indices of dairy cows in the
northern part of Thailand and found that days to first service, days to conception, service per conception,
first service conception, percent cow pregnant in 90 days and in 120 days to be 97 days, 131 days, 1.87,
47%, 48% and 51%, respectively. However, most of researchers in Thailand have studied characteristic

reproductive performance of dairy cows using small data sets from each region or each farm only.

The objectives of this study are, therefore, to compare the reproductive performance of diffe
rent breed groups and to recommend dairy farmers of the breed groups which are suitable in smallholder
condition of Thailand.

Material and Methods
Data collection

Reproductive records of dairy cattle used in this study were obtained from smallholder herd

distributed all over the country which were gathered by the Bureau of Biotechnology in Animal Production,
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Department of Livestock Development (DLD) of calving year between 2001 and 2005. This data set was
collected from cows in the small holder farms that pregnancy check were done by palpation in 90 days. In
data editing, the records with calving interval less than and equal 9 months, pregnancy length less than 260
days, service per conception more than 10 and number of lactation more than 6 were excluded. These
comprised of 79,478 records on 66,127 cows. Genetic group of cows were divided by the level of HF into
4 groups as follows; 87.60-100%HF, 75.01-87.50%HF, 62.50-75.00%HF and less than 62.50%HF. Season
of calving were defined into 3 seasons: summer (March to June), rainy (July to October), and winter
(November to February).Cow groups were classified as Primiparous and Multiparous. The following
parameters were used to measure the reproductive performance of different dairy crossbred: days from
parturition to first service (PTF), days from first service to conception (FTC), day open (DO), service per
conception (SPC), gestation length (GL) and calving interval (CI). The animals were generally reared

indoors and fed a ration made up of roughage and concentrate.
Statistical analysis

The collected data were analyzed by the least squares technique using PROC GLM in

Statistical Analysis System (SAS, 1998) as illustrated in the model below.

i = M +b(CA) +H YSj +BG_+ CG, + (BGxCG)  + Eijklm ......... (1)
Where: Yljklmm = dependent variable (PTF, FTC, DO, SPC, GL and CI)

K = generalized least squares means

b(i CA),' = partial regression of ijklm on age at calving (mo.)

HYS = fixed effect of herd-year-season of calving

BGk = fixed effect of breed group of cows

CG, = fixed effect of cow group

(BGXCG)“ = interaction between breed group of cows and cow group, and
i = random error

Results

Mean Performance

The overall arithmetic means and least square means of reproductive performance in different
breed groups and cow groups raised in smallholder in Thailand are shown in Table 1-6. The arithmetic
means of PTF, FTC, DO, SPC, GL and CI were 86.50+0.12 days, 23.33*0.02 days, 127.99+0.23 days,
1.89%0.00, 282.15%70.02 days and 410.14+0.23 days, respectively.
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Breed group, Cow group and Breed group by Cow group Interactions

Breed group of cows had a statistically significant effect (p<0.01) on all studied reproductive
performance except GL. The more increased the fraction of HF, the greater days from PTF, days from
FTC, DO, SPC, and CI. Breed group with 87.60-100% had the highest studied reproductive performance
index values. Cow group effect were significant (p<0.01) for only days from PTF, DO and CI. Multipa-
rous cows had better reproductive performance than primiparous. For breed group by cow group interac-

tions, only days from PTF, days from FTC, SPC, was significant (p<0.05).

Table 1 Least square means and standard error for PTF in different breed groups and cow groups

Cow grou
Breed groups group Overall
Primiparous Multiparous
<62.509%HF 82.01+2.04"* 81.47+1.20™" 81.74%1.21°
62.50-75.00%HF 86.87+1.11™" 80.48+0.68"" 83.67+0.70"
75.01-87.50%HF 87.16+0.67" 83.99+0.45™8 85.57+0.46"
87.51-100%HF 88.11%0.47™" 85.17+0.39%" 86.64+0.39°
Overall 86.04%0.70" 82.78+0.48" 86.50+0.12

a4 1 east square means with different letters within the column are significantly different (p<0.05).

AP Least square means with different letters within the row are significantly different (p<0.05). *Arithmetic mean.

Table 2 Least square means and standard error for FTC in different breed groups and cow groups

Cow grou
Breed group £rotp Overall
Primiparous Multiparous
<62.509%HF 16.96%0.25* 18.63%+0.15* 17.78%0.15"
62.50-75.00%HF 20.39+0.14"* 20.26+0.08"" 20.32+0.09"
75.01-87.50%HF 22.20*0.08"™" 21.45%0.06"™" 21.83%0.06"
87.51-1009%HF 25.04%0.06°" 22.40%0.05" 23.70+0.05°
Overall 21.04%0.09" 20.66%0.06" 23.33+0.02

abed 1 east square means with different letters within the column are significantly different (p<0.05).

A% Jeast square means with different letters within the row are significantly different (p<0.05). *Arithmetic mean.
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Least square means and standard error for DO in different breed groups and cow groups

Breed group

Cow group

Primiparous

Multiparous

Overall

<62.509%HF

116.30+3.64™*

116.98+21.5"

116.64%2.16"

62.50-75.00%HF

126.13+1.99™"

118.82+1.22%"

122.47+1.25"

75.01-87.50%HF

128.32+1.21™"

123.40%0.81™"

125.86+0.83°

87.51-100%HF

133.07+0.85%*

126.31+0.71°"

129.69+0.70°

Overall

125.96+1.25"

121.38+0.86"

127.99%0.23

abed 1 east square means with different letters within the column are significantly different (p<0.05).

A% Least square means with different letters within the row are significantly different (p<0.05). * Arithmetic mean.

Table 4 Least square means and standard error for SPC in different breed groups and cow groups
Breed group Cow group Overall
Primiparous Multiparous
<62.50%HF 1.67+0.03%* 1.73+0.01%* 1.70%0.01"
62.50-75.009%HF 1.78+0.01"* 1.79+0.01%* 1.78+0.01°
75.01-87.50%HF 1.85+0.01"" 1.84*0.01™" 1.84+0.01"
87.51-100%HF 1.94+0.01%% 1.87+0.00%% 1.90%0.01°
Overall 1.81+0.01% 1.81+0.01% 1.89+0.00

»bd 1 east square means with different letters within the column are significantly different (p<0.05).

A Least square means with different letters within the row are significantly different (p<0.05). *Arithmetic mean.

Table 5

Least square means and standard error for GL in different breed groups and cow groups

Cow group

Breed group

Primiparous

Multiparous

Overall

<62.509%9HF

282.29+0.36™"

283.04+0.22*"

282.67+0.22"

62.50-75.00%HF

282.80+0.20™"

282.60+0.12"™"

282.70%0.13"
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Breed group

Cow group

Overall

Primiparous

Multiparous

75.01-87.50%HF

282.44%0.12*"

282.58+0.08™"

a

282.51%0.08

87.51-100%HF

282.53+0.09™"

282.52+0.07""

282.52+0.07"

Overall

282.51+0.13"

282.69+0.09"

282.15%0.02°

»bed T east square means with different letters within the column are significantly different (p<0.05).

P Least square means with different letters within the row are significantly different (p<0.05). *Arithmetic mean.

Table 6 Least square means and standard error for CI in different breed groups and cow groups
Cow grou
Breed group group Overall
Primiparous Multiparous
<62.50%HF 398.60+3.67"" 400.02+2.16" 399.31+2.17°

62.50-75.00%HF

408.93+2.00™*

401.42+1.23%"

405.17+1.25"

75.01-87.50%HF

410.76+1.21%"

405.98+0.81™"

408.37+0.83°

87.51-100%HF

415.60%0.85"

408.82+0.71°"

412.21+0.70°

Overall

408.47+1.25"

404.06%0.86"

410.14%0.23

»bed T east square means with different letters within the column are significantly different (p<0.05).

AP Least square means with different letters within the row are significantly different (p<0.05). *Arithmetic mean.

Discussion

The reproductive performance indices as analyzed in this report are useful as indicators of

dairy farming efficiency (Varner et al., 2006). They also suggested the optimal value for each index. In

this study, after excluded all extreme error from data such as calving interval less than or equal 9 months,

pregnancy length less than 260 days and service per conception more than 10, the results were in accept-

able values as described by Varner et al. (2006). All indices here are only on the reproductive perfor-

mance aspect. So the discussion follows will be pretty much on the reproductive efficiency of cow breeds

and cow groups.

The PTF indices were not significantly different among first two breed groups (p>0.05)

however, they were significantly different (p<0.05) when percentage of Holstein breed more than 75% and
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highest at 87.51-100%HF breed group. The other indices in this study FTC, DO, SPC and CI were also in
agreement with this result except GL. This means that cows with any percentage of HF blood will have
the same pregnancy length of average 285.15%0.02 days but high breed cows will take more time to
conceive. This suggested that having high or pure breed HF in the farm can cost the owner more money
than dairy cow with lower HF blood. Pongpiachan et al. (2002) found this index was not significantly
different among cross breed (50% and 75% HF) and purebred dairy cows in the northern part of Thailand.
However, the value from the pure breed was still the highest compared to the other two groups (83.7+5.9

days VS 56.8+17.8 and 68.2+4.9 days). Still purebred Holstein looked inferior to cross breed cows.

The FTC indices suggested that these cows of our study still have got a problem of first
service conception rate. This seemed to be affected cow group of 87.51-100% HF after first pregnancy the
most. As primiparous cows will have some factors associated with lower energy balance because they still
need energy for growth in addition to lactation (Lucy, 2001). The results seemed to be in agreement with
the report from Pongpiachan et al. (2002). They found that dairy cows in the northern part of Thailand
also had number of days to conception were significantly different (p<0.05) between purebred compared to
50% and 75% cross breed Holstein. These results may be affected from estrous detection error or cows
would not be in heat as they seem to be (Smith, 2006). This again showed the inferior of purebred to

crossbred Holstein, in term of breeding efficiency, when these cows were in Thai environment.

Furthermore, the DO trended to be highest at the highest percentage breed (129.69 * 0.23
p<0.05) and lowest at the lowest percentage breed group (116.64+2.16 p<0.05). However, almost all
average were still lower than 130 days but primiparous 87.60-100% HF at 133+0.85 days, which indicated
only slight problem for the most herd (Varner et al., 2006). This also showed that we are having very
little problem with this index indication. This index reported from Turkey was 114.5 days from pure bred
Holstein (Turkyilmaz, 2005). The figure was in the optimum range for most herds (Varner et al., 2006).
But the SPC was average at 2.01. It may imply that they might recommend to inseminate the cows at first
estrous after 60 days postpartum. Thus, if we could shorten this period by recommend dairy farmer to
inseminate their cows after 60 days postpartum instead of 90 days presently, the farmer would eliminate

their economical lost of having non-productive cows at longer period.

Theoretically, the SPC value under 1.75 is a good level and the range between 1.76 and 2.00
is adequate level (Varner et al., 2006). The results from this study were concluded that all breed and cow
groups were at adequate level. The best was obtained from primiparous cows at under 62.50% HF and the
worst from primiparous cows at 87.51-100% HF (p<0.05), even though, there were no significant different
of means of SPC between cow groups at any breed percentage (p>0.05). The results pointed that the lower

HF blood level cow group had better breeding performance.
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All GL average value were not significantly different (p>0.05), only Multiparous cows of
breed group under 62.50%HF yielded the longest range (p<0.05). All breed and cow groups yielded the
GL with in the normal range. This was no surprise as normal GL range of cattle is between 275 to 285
days. Report conducted in Turkey by Turkyilmaz (2005) also found GL from purebred Holstein was at
278.7 days.

Last but not least, CI average value of any breed groups were all significantly different
(p<0.05). The 87.50-100% HF breed group had the longest day of CI at 412.21+0.70 days and breed group
under 62.5% HF was the shortest at 399+2.17 days. This was in agreement with report by Pongpiachan et
al. (2003) who found that the CI value among breed groups of cows in northern part of Thailand (50, 75
and 100%) were significantly different. The 100% HF yielded the longest period at 524 days while 75%
HF was shortest at 401 days. Thus, in Thailand the reproductive performance of pure breed HF was

inferior to cross breed.
Conclusion

In term of reproductive performance of dairy cow revealed from this study, we should recom-
mend Thai dairy farmers to have only crossbreed HF in their farm. The percentage of HF blood should be
kept at 62.5% and not more than 75%. This recommendation consolidates our policy on keeping our dairy
cow blood at 75% HF. However, further investigation of these indices analyzed with other factors such as
milk production must be done to find optimum dairy breed. This will be one of very important factors to

Thailand economy.
Reference

Buaban, S., Chayaratanasilp, R. and Muangsomboonkul, W. 2004. DLD Dairy Sire Summary 2004. De-
partment of Livestock Development, Thailand. 53 pp.

Lucy, M.C. 2001. Reproductive Loss in High-Producing Dairy Cattle: Where will it end? J. Dairy Sci. 84:
1277-1293.

Makuza, S.M. and McDaniel , B.T. 1996. Effects of days dry, previous days open and current days open
on milk yields of cows in Zimbabwe and North Carolina. J. Dairy Sci. 79: 702-709.

Pongpiachan, P., Rodtian, P. and Ota, K. 2003. Reproduction of Cross- and Purebred Friesian Cattle in
Northern Thailand with Special Reference to Their Milk Production. Asian-Aust. J. Anim.
Sci. 8. 1093-1101.

Punyapornwithaya, V and Teepatimakorn, S. 2004. Reproductive Efficiency of Dairy Cows in The North-
ern Part of Thailand. Chieng Mai Vet. J. 2:3-8.



135 1amaluladiimwmsudodd “nd J.Biotec.Liv.Prod.
UN 1 210un 1 "9men 2549 Vol. 1; No. 1; August 2006

Raheja, K.L., Burnside, E.B. and Schaeffer, L.R. 1989. Relationship between fertility and production in
Holstein dairy cattle in different lactations. J. Dairy Sci., 72: 2670-2678.
Smith, J.F., 2006. The reproductive Status of Your Dairy Herd. Guide D-302. New Maxico State U.

[online] www.wvu.edu/~agexten/forglvst/Dairy/dirm10.pdf  Access 25/07/2006.

Tippayawongse, W., Duangchinda, M., Wongpralup, T., Patarachinda, V. and Wongnaknakorn, C. 2006.
Genetic Parameter Estimation of Fertility Traits in Dairy Cattle by Multivalate Analysis.
[online] www.dld.go.th/Issr_srk/paper/Paperi.doc  Access 25/07/2006.

Turkyilmaz, M.K. 2005. Reproductive Characteristics of Holstein Cattle Reared in a Private Dairy Cattle
Enterprise in Aydin. Turk J. Vet. Anim. Sci. 29: 1049-1052

Verner, M.A., Majeskie, J.L. and Garlichs, S.C. 2006. Interpreting Reproductive Efficiency Indexes. In
‘Dairy Integrated Reproductive Management’. [online]

www.wvu.edu/~agexten/forglvst/Dairy/dirms.pdf Access 25/07/2006.




195 "lsmﬂ‘[u'[aﬁﬁamwmmﬁmﬂq 0 J.Biotec.Liv.Prod.
U 1 Uun 1 "9wan 2549 Vol. 1; No. 1; August 2006

NIFTNNMUMT UWUBLAUNANN N3TAY 19LaAA1E ] TaNHATNIFI9daE
Twilszindlng

a A an g w é w 1 Av ¢ i’ 61
#1a aay 3 1gaH WU was 350U U NUY

1

winmalulagdinwmsndalyg ad nsle “ad @nuud Uyl 12000

D o

© {ileudsuAaveu M. 0-2967-9798 dwad: chaleel@dld.go.th

unAata

msnmasaiiflumsdensidoya Fuiludoyamems “viugveslaunluszmelnedifiul iy
gudeya szviad W, 2544 - 2545 110la 66,127 @3 Hudeyasnnu 70,478 ¥a uandenmmzlafiaes
Tuvhsuinyasnsnedes (Gruulauy = 20 ¢2) wislaeenidlu 2 ngu Ae Primiparous waz Multiparous uaz
niszay edeailu 4 nqu Ao <62.50%HF, 62.50-75.009%HF, 75.01-87.50%HF 1az87.60-100%HF 1%
Fia wssamwms “piuglumsiianzims “uiug @ Sunuiiminiunaeaian waiusn (PTE), 1o
FUAMIH UATENEIN UARARITDS (FTC), 703913 (DO), 0a91Msk W&a (SPC), szUznMAaeg (GL)
uaz%9vIIMInasngn (CI) Feldmumasvos PTF, FTC, DO, SPC, GL uaz CI flusail 86.50%0.12 M,
23.33+0.02 U, 127.99+0.23 U, 1.89%0.00, 282.15+0.02 U Uaz 410.14%0.23 U muaay lalungy
Primiparous 113 “nEnmms “unuglasmasiniingy Multiparous A1ndeveadIdia ussonmms
“uugvodladenFoudisussvitangy 1evug Hanuuandwesaihis Ayna a1 (p<0.01) snfu GL
(p>0.05) naulafiil 1eiden antuglinamslinnsiddiaves PTF, FTC, DO, SPC uaz CI _andngula
fiflesiSud wideadinit Tasmmwizngu 87.51 - 100% HF aslimmasuesdadiamaril o a wans
Ainney 18 nqulaiil 1sideaves HF and asfinniy nsamams " uiusi_animon 1eiden e
fimadeagmeld anadenvenlszmelng ndy 1widon HE fifouni 62.50% sz niammanms “unis

]
=

RTINS

A A Iuniuse U WIT0NWNS UWUE 1neaInINedes Uszmeing



135 1amaluladiimwmsudodd “nd J.Biotec.Liv.Prod.
UN 1 210un 1 "9men 2549 Vol. 1; No. 1; August 2006

ladanianswada wssamumsiaianaulavaslaungna ndidgnauna U

dl*
Juns wa

1 ' o

NqUATEMIK WileunazAN wyseivug  ninmalulag@inwmandadsg @ nsnlg “ad

WeURSTUAAroY TNIAWY 036-451012 , INT 13 036- 425712

o

eXe

unaasa

sz sdveansAnmaadifielszfiuiisiiioninade vssanmmasaduladeundim
YoIgNIAUNINAIIY GhmiusaiRe hminve wazdanmavsgydulageiy) Tagldieya wssanmns
wigAnlavesgnlauaiuggnn wlea lmf Whidsumeds nnvhfuvesquiwannynainsdimaluladnig
U "o “ninmalulagFmmwmandads “ad nanlg “ad MiAneglusieseving 2544 - 2547 510U 90 ¢
wdanslasmsldlsunsy 1$ag SAS  miamsine wudgnladhiminusnia hminvdum fiss Su
wazsanmMawsaydvlade i nound Ay 31.25 + 4.82  70.26 + 7.58 uas 0.71 + 0.13 plansy
AMNAIAL uaznnﬁ%%’aﬁﬁnm"lﬁﬁwaﬂiz‘wmﬂ'a yssomwMsusyiAlaneurigunvesgnlauumelle (p >0.05)

M aa: lauugne wweile ussanmmsesyiAulaneundiuy e wwadey



195 "lsmﬂ‘[u'[aﬁﬁamwmmﬁmﬂq 0 J.Biotec.Liv.Prod.
U 1 Uun 1 "9wan 2549 Vol. 1; No. 1; August 2006

N

wIsomMwMssAvlanoundiul(pre-weaning growth performance)vadlauniininiu
dnuasiiiany sy marsugived il fidsdlauunsldfinsandanazgnlauniiGulasesh i
winnenm 3 uaziogfumiy 187 wson wiug WanldEitu  madsddaummaumulithiminuas
sanmussyavlnediaman: ¥ awsgnla Tagula 1 laefiihmnedielinaeagndausniiolaming wie
sz 24 i (Hoffman et. al., 1996)ﬁﬁ’1ﬂﬁﬂﬂi$u1m 550-570 nlan3y (Keown and Everett, 1986) 13
viuveagnlauugnn ¥ 75 % HF Tea lmi Wiiou deory 3 ifou @l o uddmdmiiony 2 hou s
fidunuen a (Fasuasanis, 2531) wasmaniungniiongdaiosliandunumeduenns wazusanu uas
annNuL- sadamMsialin uaﬂmﬂﬁ}]’qsﬁaﬂ“lﬁ’gﬂimﬁywﬁym"lﬁﬁﬁu (Little and Kay. 1979; Sejren, 1978) N3
wihvlanoundunveslaumiuedduifisemeaiugnssnildsumnnwonazu wasifads mwnadey W
81115 MIIANT lsAuazuuas Yeyann oniunandneusuuazivelaunurend nswle “ai(2538)ld
neninhminusnfa hminndumazsanmassadulaneundmy wiulauugnw wlsa lafvEiFe
uiAundonidy 33.6 Nn. 107.4 AN. uag 619 N3N/ mudeuua wiulaulea TnWsFoumiiisunds
WU 37 nn. 11800, wazel2 n3i/Su mwdiey danudierielinisnakumssamnasaggnlanlid
anu wysaisdulaluiflula 1maunudsdell Fesufudesdnmifadoiidaninade ussanmnisniy
iAulaneungIuuveIgnlauuWALY

3 a
ailnsaluazacsns

v

ayauazmsaansiaya

Foyaililumsinmasaiifiudoya wssamwmaesadvlavesgnlnunwuggns wlsa ot W3
oumeds nnvhivvesquinannyamnsdumaluladmaly “af ninmaluladfinmmsndale a7 nau
e 07 finaoagnoglusiessning 2saa-2547 Tasfimudsauazmssamslaeialudiiiie ndanfimila
aaeagnud gnlavzgnusneeniinuilanudl Snsuanded 1o sfedisfanesleledu shimssnhmin

usaie udnihlidealunsada@erving 1 x 1.20 a3 spNuIIFIENI AUBATUN 55 (Funvguy)

omsflFiassgnlaunsnanensiiuhuumdesiuiisnu 10 Wefifudvenhming detu
ndnmissudssedisunuifiaz 4 Alansu/fa/Sulasuiel 2 Yo 1971 uaz Bu wdmenai 55 Tu nwiow
mifloatu(mndamdecs Wit uua Tudan D zem wahunalnduds wazvdh o adl3lidu
aaeanal gnlanndafimaatidfinaaudilszSavesne uazvean Wufisziveagn Sunaea 1hminusnaaea

(%

nminnd v i ldunameanmsniy@vlade iy ideyamindinnsi ningnlamaidsnivue

v

90 a1 Tasuunifadsranniflunguldaail

o o A A . ' ' v A (4 Y A X
- @auvesgnlniiia(parity) misnguiilu 2 ndu Ao nasansausn uaznaoansan 2 Yulll



135 1amaluladiimwmsudodd “nd J.Biotec.Liv.Prod.
UN 1 210un 1 "9men 2549 Vol. 1; No. 1; August 2006

= a ' = L v = 14 = a
- ggmadngnlaia luudaztluiaily 3 ¥3de goieu@nau-iguisy ) geiu(ningian-
AANAW)UAZHYHUI(WE AN BU-NUNWUT)
- Ungnlafia Inanun 4 1) Ao 2544 2545 2546 uaz 2547

[ '

- nquiugvesgnlanuunily 2 ngu Aewugniiesnimsemiiny 87.5 %HF wazninnin 87.5%
HF

ads a ¢
ITNINAICH

J

mmsinneimifadeniioninade ussommmansydvlavesgnlaunwusgne ulea lal WS

]
o

Foumeiolagmsldal 3 PROC GLM wealisunsu 153931 statistical analysis system (SAS, 1998) i)

Fnudasoliil
ijklmn = K+ bAi * Dj * Ik * Ri * Tm * eijklmn
il
= N wIsoMuMssyeulanourduuvesgnlamaiiie n
ifonguivesgnla i MAaldl j ggmafiia k uaziluiug 1
vl - Aundy
bA - “lsr"nimsnanoudaL “uasavedenguivedgnla ( dew)
D = ﬂﬂ%’ﬂmﬁmmﬂlﬁmmgﬂiﬂj G =1,2, 3,4)
I = ﬂi}%’ﬂmﬁmma"wﬂ”ummgﬂiﬂﬁtﬁ@ (parity) (K = 1,2)
R = ﬁﬁ]ﬁ’ﬂmﬁmmqgmaLﬁmmgfﬂﬂ 1{d =1,23)
T - thivasiiveanguiufveagnla m (m = 1, 2)
€.t = Random residual effect

ua
MIANHAIATLA: DsuUUINATTIY MU usTanImmssyAulavegnlauuiuggn
W wlea 1ol WSFeuwmeadionounsiun wuhiimsesydula(o.71 an./Au)

M3 1 ARdguazAulsuuuNAIUYes Nssomwmaesgdulavesgnlameniisneuriaiuy

UITOMUMIIYAULR NUIUYYA Aumde+ uiboaunnagy
hiinusnifa (nn.) 90 31.25 * 4.82
fwwﬂfnwdwun (nn.) 90 70.26 * 7.58
sanmasaula (nn./ ) 90 0.71 + 0.13




13 1amaluladiimwmsudodd “nd J.Biotec.Liv.Prod.
Un 1 20U 1 “9wen 2549 Vol. 1; No. 1; August 2006

]
A A

nnmMsinzdmifisnioninade vssomwmansydulavesgnlauniuggnu ulaa laal
Widsumamionouneuuieng 55 1 uunwumnifatenans liiinansznude vssanmmsasyAvle
28130ty AN DA (p> 0.05)

]
o o v T

@519 2 AURAsMal eafosn @ (Least square means, LSM) #asfauAaIanaouuIasfy msy

]
v A

tadsndanniilunquues wssomumsnigdulavesgnlamelonourigum

Mg 83tieeN A + AINNNANANADUNIATTIY
1298 o — - -
Y oL ¥ . ganmIniaaula /
wnvunusnng ( nn.) WARUNHIIUN (NN.) ()
1 v  J
naNwusanin
87.5 % 30.84 *+ 1.01 69.87 * 1.60 0.71 * 0.02
> 87.5 % 31.02 * 0.96 70.45 * 1.51 0.71 * 0.03
flinavesanla
W.A.2544 30.34 *+1.36 65.72 *+ 2.57 0.64 * 0.04
W.A.2545 32.63 * 1.56 73.59 * 2.46 0.74 * 0.04
N.F.2546 30.31 * 1.02 71.57 *+ 1.61 0.74 *0.02
W.A.2547 30.42 *+0.97 69.73 *+ 1.53 0.71 *0.02
nanaveIgnln
n93ou 29.14 * 1.10 69.82 *+ 1.73 0.73 *0.02
gy 31.70 * 1.03 71.77 *+ 1.61 0.73 *0.02
MU 31.94 +1.31 68 .87 *+ 2.05 0.66 * 0.03
saunanlana
AADAQNAIININ 30.03 * 1.52 70.67 * 2.40 0.73 * 0.03
Y A &
naeansan aavull 31.82 * 0.67 69.64 * 1.05 0.68 *0.01




135 1amaluladiimwmsudodd “nd J.Biotec.Liv.Prod.
UN 1 210un 1 "9men 2549 Vol. 1; No. 1; August 2006

deninsanauifatondniidnulumned 2 wuhnduiusvesgnlauuiiiiszduidoalsa laf
Whidou 87.5% uazannni 87.5 % dnminusniia nminndwn wazdanmaniydviadety in ag
Aumdomds enfesii afimlndifssdy  Taongquiufinani szs %  dmnliulimmasmds ea_anh
NGUWUT 87.5 % 7D 30.84 WAz 31.02 NN. 69.87 UAZ 70.45 NN. UA0.71 UAZ.0.71 NN./IU MUAIAY

anlaninalutlesss Haundenad aaveavinusniie InHGUN tazdaNMIRIYAL A U
Aniduq fie 32.63 NN, 73.59 NN. WAz 0.74 AN./IU ANAIAY

gamaiavesgnlang 3 g Winadominusnina hvinveun wazeasinsesgydula
apdueg Nty Ay 84 walu g lamadsninaluggrudamasnal esveannanyazani
anlanmifalugiou uas grun

a d' o s L4 = 24 v ﬂol w a 4 \ gj d‘ é’ \
gnlatanaaeamauusn (gneausn) dunliulihminusnifatesniinaeansan seull us
=~ DACIOAS o ' o A A Vo ' A o £
Humnhinlhhminnd iy was sanmaniyavladeiuunnii gnlannaoaluies seulil

21500

mannziamaoias udsaanaigu mi ussanmmsaiydulavesgnlauaiuggn
w wlea lonl Widsumendes wuhdanmadadulaco.71 an./5u) and deyann oniuiannineusw
wazddelaunuriand  nsulg w3 (2538)(0.62 nﬂ./fu)gtmzﬁﬂ'wﬁm’jwgnTﬂuuW”uﬁuﬁ (0.91 na./Su) Wil
ieannagrdnmuanani dan adlilumaai

a s v AmNa A v a a o o L4
nnmaaNsimifitenioninade ussonmwmswigAulavesgnlauuiuggne wlea lad Wi
Fowmendonounduune1yssiu uuwumnifivendnulifinansznude vssanwmaesydula(p> 0.05)

v A

nileamannmsaminaauaullnduiesdamegudnainyaainsmumalulagnsly ad Imalfiiaaw
TsunsumMssamasmu umuiaznIstanIaIueImsedn ¥ ve Nwnaasuauilaguiiesaudagnlaniauas

1l d‘ tﬂg’ b d‘ ' = o ~ a a v A L o %4 | v 15 o
neruufineameldnmsguaiiniennuiisanmansgydulalndifeesnu mhldmamdnmldizvuuazudasmna?

wrsowsunsIinyasnsfiaeslaunh ldfiidle e dumalszndanauazaadunulumsiesgnlau

WeRnsandundeiids onfesii_amuifdondniidnulumneiiz wuihnguiuguosgnlnui
fissduidonlan Tl WEidon hdy 87.5% uazinnnd 875 % fhminusniAa vminne i wazdanms
wigauladodu Indifeeany éiﬁﬁiﬁiﬁﬁﬂLliﬂlﬁﬂmﬂﬂ’j’lﬂ'liﬁﬂv”lsllﬂﬁﬂni wazANZ(2547) fnU ALY
anK wssdidealaa lol WEiFou 87.5% uaz _and 87.5% TiwitinusniAn 25.20% 0.69 uaz 21.19+1.44 Alan3w
MUAAD uasthviinyeun_anhimsnevesasdl (2544) Whminugagnialea lard WiiFeuiidodu
whsuvesnaAinem auazmalulad winedesssuen af Afthindies 60.97-62.06 Alansuminiu u
sanmaniyavlavosgnlnlutiergusniin-venmi 557 aglusiamnasgpiusmussnuves Hoffman etal.,



195 "lsmﬂ‘[u'[aﬁﬁamwmmﬁmﬂq 0 J.Biotec.Liv.Prod.
U 1 Uun 1 "9wan 2549 Vol. 1; No. 1; August 2006

(1996) Nirvualignlaunnuglsa lail Wiikeu arsioanmsydvlaszeznoundiuuitas 682 - 816 N3
uae ”Qﬂ’j'lmiﬁﬂﬁﬁl@ﬂﬂﬁiﬁ (2544) (425 - 455 NTY)

gnlamifalull 2545 Hininusniia hniinve iy wazeanmssyauladedy _andtauq

gamaimavesgniana 3 g9 lifinadeshminusniia hminud iy wasdanmasyavlade iy
FAAMIANEINEY  ¥newaz uma(2547) Ainsnuiggmaiignlafainadesanmanigdulave
anlaluszos 0-11f0u uaz 1-2 Heu gnlnfiAalugemmiunlilisanlisanmaniadulmiooi a deann
gnlafinaealuggruniioimaminiBuninggduds eandoanumeauves Milligan and Chrihtison (1973)
Tuggrunvesszmeumnaignlandivduuiisnnmaniydulaanas 30% uasilsz ninmnsldemsanas
339% (ienfSouifisuiuggduq

[
[

o a A & =~ TR SR A v : d‘ & =)
ﬁ?ﬂhﬂlﬂﬁgﬂiﬂlﬂ@‘ﬂﬂﬁﬂﬂﬂiﬂ!,LiﬂiJLLH’JT‘L!?ﬂ‘ﬁMTHNﬂLLiﬂLﬂﬂU@ﬂﬂ’ﬂﬂﬂ@ﬂﬂN‘V] EN"U‘L.!"ll] ey

D

wn T l¥ihminye iy uas 9ATIMINTYALIAADIUNINAT  WNeas UWEI(2547) T18UIMN]AN
Aaeagniafi1-2 Sussapanlaliifuiidodldonslumsmsdn ndnthuuuasmsniadula hlvgnlafinaea
fihwintfos  oandeanu( Hoffman etal., 1996) Tuszozuangnlniuermaduldtesrlildsulnsuzerms
Tiisawenmiuy deniiefmaniadulanaunumends lignladihminuassanmaesaduladiuiy

51

Q

3

nnmsfneluasiinuignlaiuggon wlsa lalidvumendls fifszauidon 87.5 % uaz_and
87.5 % fAundy minusniia twtinnenm wasdanmasyanlaludaz uladifsasy T mwmsqua
voagquinannyamnsdumalulaimaly “ad adsanmaniayduladoiuldnasgu laslauugan szl
idon 87.5 % unzlaungne wizduidon and1s7.5 % Hrumds (LSMEAN) ihwiinusnifa, Whminugiu
557U AZOATINIIAEY AVlA / JU (N 30.84 +1.01, 69.87 * 1.60, 0.70 * 0.13 NN.UAY 31.02 * 0.96 ,70.45
+1.51,0.71 * 0.03 NN. MNAIAY 1oz MWLINFONAIL 9 hiilansnasetnminusnifea twinveuy uas
sanmussyavladevedlaungnn wlea ol Wideu mold ammadeag uasmssamsveasudiann
yaansamumaluladmale “aidaninanys

naanssuilsznd

FIvovevauNIzAM W Auwndivy  Iwmazamin Wamthgudwannyamnsmumaluladnis
Ug a7 lims b yulududeyamsddeasadl au 10w 1huu 1indnms e 8 ninmalulad
Fimwmswaadg "ol nldauunihuazsrslunisimazideya  wazimihnvesgudnmuyaainsau

malulagnale ainnau



135 1amaluladiimwmsudodd “nd J.Biotec.Liv.Prod.
UN 1 210un 1 "9men 2549 Vol. 1; No. 1; August 2006

an 1391989
naunle “ad. 2535, giolsznoumatlneunman asmsdoelauy. wih se.
faon yyias ugns u 1w was gauAi aunslyd. 2531, mavduugalauy 75 % laa lmi WEigeu
luszes 2 3 uae 4 Wou. Usznnadosmalszgumainnsdiu e a7 asaf 7 Tufl 2-4 wgumay
2531. ©1 159 - 165.
a3t Aruz. 2544, BnBwavesszaullsAuluemsdenissyiulavesgnlaneurdiuy. 13 19NN a3

sazmalulad Usedfou n.a.- 5.0. 2544. Wi 51 - 57.

A A v o

013 OWINE 139 NeIFY uazas  MeINA . 2547, mIwsgdulaveslauugne wiiiideawuiuI-m
szl qduAsalu quiissuastngaiug “afosan. quiisouazihgaiug wivsa neathgaviug "o i
nsule g .

HamsUfuaanulaund) 2s545. 2545, nguidouaswannlaun neahnug o naule ad ngamwe.

anfuwanndneusuuasddelauuuiand nsulg w7, 2538, mawdalauuldiwandamin:z v wsulszma
lne (TF). wh 1-4 .
Wner nindien uaz wnws GoANAT. 2547, wssousmawiyAulavesgnlauunuglea lailSiFousses

Aounduy 1Asdsanimieadifigidudu . quiitonasthgeiug afiunne nenhgniug
07 nawly “wd.

Hoffman, P . C., Brehm, N. M., Price, S. G. and Prill-Adams, A. 1996. Effect of accelerated post puberty
growth and early calving on lactation performance of primiparous Holstein cows. J.Dairy.Sci.
79:2024.

Keown, J.F. and Everett, R. W. 1986. Effects of days carried calf, days dry, and weight of first calf Heifers
on yield. J. Dairy Sci. 69:1891.

Little, W. and Kay, R.M.1979.The effects of rapid rearing and early calving on the subsequent Perfor-
mance of dairy heifers. Anim. Prod. 29:294.

Milligan, J.D. and Christison,G.I. 1973.The influence of rinter on the productivity of feed lot steers. 185"
Ann. Stockman Day Rep., University of Saskatchewen, Canada.

SAS. 1998. SAS User Guide.Version 6.12. SAS.Inst., Cary , NC, USA.

Sejrsen, K. 1978. Mammary development and milk yield in relation to growth rate in dairy and dual-

purpose heifers. Acta Agric. Scand. 28:41.



195 "lsmﬂ‘[u'[aﬁﬁamwmmﬁmﬂq 0 J.Biotec.Liv.Prod.
U 1 Uun 1 "9wan 2549 Vol. 1; No. 1; August 2006

Factors affecting pre-weaning growth performances of

female crossbred dairy calves

Soontorn Nadee"

! Artificial Insemination and Fertility Research Section, Bureau of Biotechnology for Animal Production

" Corresponding person Tel. 036-451012 Fax. 036-425712
Abstract

The objective of this study was to evaluate the environmental factors on pre-weaning growth
performance of female dairy crossbred calves (i.e. birth weight, weaning weight and average dairy gain ).
Pre-weaning growth performance of 90 female crossbred dairy calves data tested in the year 2544-2547
from Biotechnology Personal Development Center ,the Bureau of Biotechnology in Animal Production,
Department of Livestock Development, were analyzed using the SAS software. The results showed that
birth weight, 55 day weaning weight and average daily gain of pre - weaning calves were 31.25 * 4.82,
70.26 * 7.58 and 0.71 * 0.13 kg., respectively. All studied environment and factors did not significantly

affect pre-weaning growth performance of female crossbred dairy calves (p>0.05)

Keywords : female crossbred dairy, pre-weaning growth performance, environmental factors
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Effect of semen straw lifting over liquid nitrogen on sperm progressive motility
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Abstract

The objective of this study was to examine the effect of number of lifting lifting period
semen progressive motility. Ninety frozen semen straws from one bull were randomly allocated to nine
groups (n=10 per group) according to number of elevating (No=3, 6 and 9 times) and elevating period
(T=3, 5 and 7 seconds) in 3x3 factorial in completely random design. Semen straw was thawed and
evaluated for progressive motility of sperm. The difference of sperm progressive motility between treat-
ment groups was analyzed by analysis of variance with SAS(PROC GLM )program. The result presented
that the interaction of number of elevating and elevating period influenced on sperm progressive motility
(p<0.05).High sperm progressive motility rate was founded in No3T3 (3 times and 3 second), No6T3 and
No3T5 groups (50.00+0.00%, 48.83%2.15% and 49.66%1.26 % respectively). Low progressive motility was
showed in No9T7, No9T5 and No6T7 group (28.33+2.39%, 33.80%4.44%, 33.3314.01% respectively). This

study presented that progressive motility was lower when number of elevating and elevating time increase.

Keywords: number of lifting, lifting period, semen progressive motility
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Table 1 Sperm progressive motility from various thawing method

Thawing method Sperm progressive motility (%)
Water temp. 37 °C 51.04+12.33 %
Water temp. 30 °C 40.41+7.50 "
Water temp. 25 °C 39.79+10.26 "
Hand surface temp. 10.00*8.20 ©

* Different superscripts within the same column indicate significance (p<0.05)
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Abstract

The objective of this study was to examine the effect of semen thawing method on sperm
progressive motility rate. Ninety six frozen semen straws from one bull were allocated to four treatment
groups (n= 24 per group) in completely random design. Treatments were thawing in warm water at 37 °C
for 30 seconds (GR1), 30°C for 30 seconds (GR2), 25°C for 30 seconds (GR3) and hand surface
temperature for 30 seconds (GR4). Each semen straw was evaluated for progressive motility of sperm
after thawing. The difference of sperm progressive motility rate between treatment groups was analyzed by
analysis of variance with SAS(PROC GLM)program. The result presented that thawing methods signifi-
cantly influenced on sperm progressive motility rate(p<0.05). Semen straws in GR1, GR2, GR3, and
GR4 had the rate of sperm progressive motility 51.04*12.33, 40.41+7.50, 39.79+10.26 and 10.00%8.20
respectively. Highest and Lowest sperm progressive motility rate was founded in GR1 and GR4

respectively . This study presented thawing methods had an evidence effect on sperm progressive motility.

Keywords : semen, thawing method, semen progressive motility
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