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Abstract

Selection of dairy cows traditionally among farmers using phenotypic traits is a major problem
in the northern part of Nigeria. This work studied udder and teat traits of cows based on three
parities (parity 1, 2 and 3). The knowledge of the relationship between the physical
characteristics of the udder and teats with milk yield as selection indices would improve
performance in dairy cattle. A total of 270 cows comprising 90 each of Sokoto Gudali, White
Fulani and Red Bororo were used in this study. Each breed was further divided into 3 groups of
thirty cows according to parity (Parity 1, 2, and 3). Udder traits measured were udder width
(UW), udder length (UL) and udder depth (UD) while teat traits were front teat length (FTL),
hind teat length (HTL), distance between front and hind teat (DBFHT), distance within front teat
(DWFT), distance within hind teat (DWHT). Data obtained were subjected to analysis of
variance and significant means were separated using the Duncan Multiple Range Test. The
results showed that in Sokoto Gudali, Parity 2 and 3 were similar and significantly (p<0.05)
superior in FTL (6.570.43cm and 6.710.42cm) and DBFHT (9.500.50cm and 9.280.47cm)
respectively whereas parity 1 was significantly (p<0.05) low in FTL (5.330.32cm) and DBFHT
(8.300.49cm). Parity 1 was significantly (p<0.05) low in HTL (5.250.31cm) and UD
(42.900.54cm) whereas parity 3 was significantly (p<0.05) superior in HTL (7.070.60cm) and
UD (49.140.34cm). In White Fulani cows, Parity 3 was significantly (p<0.05) higher in DWFT
(9.900.37cm), UW (29.100.43cm) and UL (28.300.44cm). Parity 1 and parity 2 were statistically
similar and significantly (p<0.05) lower in DWFT, UW and UL as 7.400.40cm and 8.100.27cm,
26.000.59cm and 27.000.49cm and 26.000.59cm and 26.800.41cm respectively. In Red Bororo
cows, Parity 2 and Parity 3 were statistically similar and significantly (p<0.05) higher in FTL
and HTL as 6.200.29c¢m 5.60030cm and 6.130.52cm and 5.500.43cm respectively whereas Parity
1 was significantly (p<0.05) lower in FTL (4.500.31cm) and HTL (4.00021cm). Parity 3 was
significantly (p<0.05) superior in UW 27.630.03cm whereas Parity 1 was significantly (p<0.05)
low in UW 23.800.47cm. The study discovered that Parity had a significant effect on udder and
teat traits in all three breeds studied.
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1.0 Introduction

It is well known that livestock contributes to the livelihoods of human communities all over the
world. In Eastern Africa and the majority of the world's rangelands, indigenous cattle in
particular are the foundation of pertinent and sustainable livestock production. It makes sense
that they are better evolved to endure and tolerate harsh surroundings than their exotic
counterparts. (Hoffmann, 2010; Mwai et al., 2015).

Their genetic potential has been partially blamed for their low productivity (Najari et al. 2002),
but udder conformation may also be a barrier to increasing milk output. In fact, it's crucial to
assess an animal's morphology and mammary gland functionality in order to characterize it and
maximize milk production (Capote et al. 2006).

Multiple genes are involved in milk production (a polygenic characteristic), and some of these
genes may serve as indicators of better milk quantity and quality. Quantitative trait markers
(QTM) can also be discovered in lactating animals with its assistance (Sudhir and Agastian,
2013). The amount of peptide and steroid hormones, as well as communication between units of
life and unit of life foundational communications inside the gland, regulate udder development
and milk protein inheritable factor appearance (Li et al., 2008). Udder is the first place that local
brokers or animal husbandry experts in developing countries use to assess an animal's capacity to
produce milk (Modh et al., 2017). Therefore, understanding the relationship between the physical
characteristics of the udder and teats and milk supply is increasingly crucial (Modh et al., 2017).

The pattern of changes in metabolic hormones and metabolites after calving in dairy cows can be
affected by parity. However, published results are uneven, especially in dairy research, where the
majority of ruminant metabolic profile investigations have been carried out (Ruprechter et al.,
2018). Individual cows' milk ability varies significantly depending on the breed (Oltenacu and
Broom, 2010; Juozaitiene et al., 2016). It has been noted that parity and lactation stage affect
milking effectiveness and, as a result, labor productivity (Miseikiene et al., 2014, Edward et al.,
2014). For diverse breeds of animals, particularly cattle, structured data on udder and teat
features are not accessible in Nigeria. Body measurements are phenotypic markers of the genetic
makeup of an animal. Udder morphology traits are likely indicators of milk yield in dairy cattle;
Bhuiyan et al., (2004) and Sam, (2012) explained that the size and shape of the udder are key
conformation traits that could contribute to assessing a dairy animal’s suitability for commercial
milk production and should be used in selection. Tilki et al. (2005), udder traits are significant
for dairy cattle because milk yield is affected by the morphological properties of udder traits. It is
more accurate to judge dairy cattle based on udder and teat characteristics. Therefore, the
purpose of this study was to enlighten readers about the parity differences in udder and teat
features across three breeds of cattle managed extensively in Nigeria.
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2.0 Materials and Methods

2.1 Study Location

The study was conducted in Maiduguri, the capital of Nigeria's Borno State. Maiduguri is located
between latitudes 110 32" and 110 4' North and longitudes 130 32" and 130 25' East and is within
the semi-arid region. The mean annual rainfall is 200 — 250mm (Borno State Ministry of Land
and Survey, 2016).

2.2 Animals and Management

A total of ninety (90) cows from the White Fulani, Red Bororo, and Sokoto Gudali made up the
270 cows total. Each breed of 90 cows was further separated into 3 groups (of 30 cows each)
according to parities (Parities 1, 2 and 3). The animals were managed extensively and were
permitted to graze throughout the day on natural grasslands in Northern Nigeria.

2.3 Measurement of traits

To reduce inter-person variation, all measurements were obtained before morning milking. The
animals stood on level ground and the measurements were done with a graduated flexible tape.
Below are the described procedures for the measurements as described by Patel et al. (2016).

e Udder Length: This was measured from the udder's rear attachment, which is close to the
escutcheon, to its front attachment, which elegantly blends into the body.

e Udder width: This was calculated as the separation between the udder's two lateral lines
of attachment to the abdominal wall, just below the flank. On one side of the cow,
beneath the flank and close to the stifle joint, the measuring tape was left in place. On the
opposite side, it was crossed over between the fore and near the teats.

e Udder depth: This was measured by dividing the distance from the barn floor to the base
of the udder by the distance from the barn floor to the udder floor.

e Teat length: measured as the length of the teat from the point at where it hangs
perpendicular to the quarter to the tip.

e Front teat length: This was measured as the distance of the front teat tip base of
attachment to the udder

e Hind teat length: This was measured as the distance of the hind teat tip base of
attachment to the udder

e Distance within the front teat: This was measured as the distance between the two front
teats of the udder

e Distance within hind teat: This was measured as the distance between the two hind teats
of the udder

e Distance between front and hind teat: This was measured as the distance between the
front and hind teat of the udder

The animals were appropriately restrained in a standing position on a level ground floor before

all measurements were collected early in the morning before morning milking for precision. A
flexible tape in centimeters was used to measure all the udder traits.
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2.4 Statistical Analysis

All the data generated from the study were analyzed by analysis of variance using a program
(SAS, 2000). Significant means were separated by Duncan's Multiple Range Test. The below
model was used for the study.

Yij = U Pj d edf e Equation 2.1

Where:

Yijk=observed value of the ijth of the breeds

W = is the overall mean

Pj = fixed effect of parity (jth=1, 2 and 3) and
eij=residual error associated with each animal record.

3.0 Results and Discussion

3.1 Effect of Parity on Udder and Teat Traits of Sokoto Gudali

The parity differences in the udder and teat traits of Sokoto Gudali are presented in Table 3.1.
The results showed significant (p<0.05) differences in front teat length (FTL), hind teat length
(HTL), distance between front and hind teat (DBFHT), the distance within the front teat
(DWFT), distance within hind teat (DWHT) and udder depth (UD) in three parities of Sokoto
Gudali. Parity 2 and Parity 3 were similar and significantly (p<0.05) superior in FTL (6.75+ 43
and 6.71+ 42cm) and DBFHT (9.50+0.50 and 9.28+0.47cm) respectively whereas parity 1 was
significantly (p<0.05) lower in FTL (5.33+£0.32cm) and DBFHT (8.30+0.49cm). Parity 1 was
significantly (p<0.05) lower in HTL (5.25£0.31cm) and UD (42.90£0.54cm) while parity 3 was
significantly (p<0.05) superior in HTL (7.07+0.60cm) and UD (49.14+0.34) cm. Parity 2 was
significantly (p<0.05) superior in DWFT (12.00+£0.13cm) and DWHT (8.80+0.40cm) whereas
parity 3 was significantly (p<0.05) low in DWFT (8.14+£0.34cm). Parity 1 and Parity 3 were
significantly (p<0.05) similar and low in DWHT at 7.35£0.29cm and 7.14+0.40cm respectively.
The ranged value of FTL 5.33+£0.32 — 6.71+0.42cm obtained in this study agreed with those who
recorded 5.84 — 6.52cm (Petal et al., 2016).

The value for UD in this study ranged from 42.90 — 49.14cm and were lower than the 4.92cm —
5.94cm reported by Petal et al., (2016). Because higher parity was associated with increased milk
yield and the maturation of biological organs for enhanced milk production, the differences in
udder and teat characteristics between the parities in this study were caused by the physiological
stages of the animals. In this study, FTL and DBFHT increased from parity 1 to parity 2 and then
became static up to parity 3. This result was consistent with the findings of Modh et al. (2017),
who suggested that there was increased drift in the length of udder features from the first to
second parity at a rate of 24.3% and 9.7%, respectively. The length of the udder then became
static up to the fourth parity then grew by 15.16% from the fourth parity (Petal et al., 2016).
Udder depth in in this study increased with an increase in parity (from 1, 2 and 3). This might be
explained by the rise in parity rates. This was in agreement with two reports that claimed
multiparous cows had a much higher amount of udder than primiparous cows (Ghosh et al.,
1998; Prasad et al., 2010).
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Table 3.1: Effect of Parity on Udder Measurement of Sokoto Gudali Cattle

Parities

Traits (cm) 1 2 3
Front teat length 5.33+0.32° 6.75+0.43" 6.71+0.42°
Hind teat length 5.25+0.31° 6.60+0.41° 7.07+0.60°
Distance between front teat and hind teat 8.30+0.49 9.50+0.50 9.28+0.47
Distance within the front teat 9.50+0.96®  12.00+0.13° 8.14+0.34°
Distance within the hind teat 7.35+0.29° 8.80+0.40° 7.14+0.40°
Udder width 34.30+0.87 31.30+0.60 35.28+0.86
Udder length 33.00+0.37 33.90+0.89 33.57+0.81
Udder depth 42.90+0.54°  44.90+0.48%  49.14+0.34°

abc means in the same row with different superscripts are significantly different (P<0.05). +
standard deviation

3.2 Effect of Parity on Udder and Teat Traits on White Fulani

The parity differences on udder and teat traits of White Fulani are presented in Table 3.2. The
results showed significant (p<0.05) difference in DWFT, UW and UL in three parities of White
Fulani cows. Parity 3 was significantly (p<0.05) higher in DWFT (9.90+0.37cm), UW
(29.1040.43cm) and UL (28.304+0.44cm). Parity 1 and parity 2 were statistically similar and
significantly (p<0.05) lower in DWFT, UW and UL. The ranged value of UW 26.00+0.59 —
29.1040.43cm obtained in this study was lower than 55.60+0.09 — 73.50+1.30cm for UW in
Vrindavani cows (Singh et al., 2010). The results showed that parity 1 and 2 were statistically
similar whereas parity 3 was significantly (p<0.05) superior in DWFT, UW and UL which
increased from parity 1 and 2 to parity 3. The finding of this research concurred with the report
of Zwertvaeghen et al. (2012) who reported that with parity, the udder and depth grew. Liberal
udder hypertrophy in relation to the cow's age and parity can help to clarify this (Abdou et al.,
2012). However, this finding is conflicting the report of Maria et al. (2001) who opined that teats
morphology did not vary with parity in Egyptian Buffalo cows. The variations in the udder and
teat differences could be due to species.

Table 3.2: Effect of parities on udder and teat traits of White Fulani cows

Parities

Traits (cm) 1 2 3
Front teat length 5.60£0.33 5.30+£0.21 5.80+£0.33
Hind teat length 4.55+0.25 4.40+0.14 4.60+0.27
Distance between front teat and hind teat 7.30+0.39 7.00+0.26 7.80+0.42
Distance within the front teat 7.40+0.40° 8.10+0.27" 9.90+0.372
Distance within the hind teat 6.80+0.32 7.05+0.21 7.40+0.22
Udder width 26.00+0.59" 27.00£0.49°  29.10+0.43°
Udder length 26.00+0.59°  26.80+0.41°  28.30+0.44
Udder depth 39.00+0.29 39.10+0.69 40.00+0.67

B\ feans in the same row with different superscripts are significantly different (P<0.05),
cm=centimeter, * standard deviation
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3.3 Effect of Parity on Udder and Teat Traits of Red Bororo

The parity differences on udder and teat traits of Red Bororo are presented in Table 3.3. The
results showed significant (p<0.05) differences in FTL, HTL, DBFHT, DWFT, UW and UD in
three parities of Red Bororo cows. Parity 2 and parity 3 were statistically similar and
significantly (p<0.05) higher in FTL and HTL as 6.20+0.29cm and 5.604+0.30cm and
6.13+0.52cm and 5.50+0.43cm respectively whereas parity 1 was significantly (p<0.05) lower
in FTL 4.50+0.31cm and HTL 4.00+021cm. Parity 2 was significantly (p<0.05) superior in
DBFHT whereas parity 1 was significantly (p<0.05) lower in DBFHT (6.60+0.37cm). Parity 1
was significantly (p<0.05) superior in DWFT 8.85+0.36cm and UD 43.70+0.24cm whereas
Parity 2 and 3 were similar and significantly (p<0.05) lower in DWFT (7.754+0.36cm and
7.50+0.37cm) and UD (38.80+0.89cm and 40.00+0.13cm respectively. Parity 3 was
significantly (p<0.05) superior in UW (27.631+0.03cm) whereas parity 1 was significantly
(p<0.05) low in UW (23.804+0.47cm). The ranged values for FTL and HTL in this study were
4.50£0.31- 6.20£0.29cm and 4.00+0.21 - 5.60+0.30cm respectively and was similar with 5.84 —
6.52cm for FTL but higher than 4.92 — 5.94cm for HTL in crossbred cows (Petal et al., 2016).
The results in this study agreed with the reports of Kuczaj (2003) and Singh et al. (2010) who
stated that front teat length increased with the advancement in parity. In this study UD and
DWEFT tend to decrease with increased parity. FTL and HTL increased from parity 1 to parity 2
and become static in parity 3. This agreed with the report of Modh et al. (2017) who opined that
from first to second parity, the udder's length and rate of drift increased before becoming static.
The variations in parities could be a factor for determining milk yield. This agreed with (Dauda,
2021) which observed the higher the udder characteristics the better the animal in terms of milk
yield.

Table 3.3: Effect of Parity on Udder and Teat Traits of Red Bororo Cattle

Parities

Traits (cm) 1 2 3
Front teat length 4.50+0.31° 6.20+0.29° 6.13+0.52°
Hind teat length 4.00+0.21° 5.60+0.30% 5.50+0.43%
Distance Between front teat and hind teat 6.60+0.37" 8.20+0.20° 7.00+0.42°
Distance within the front teat 8.85+0.36° 7.75+0.13° 7.50+0.37"
Distance within the hind teat 8.05+0.36 7.80%0.20 7.63+0.32
Udder width 23.80+0.47°  26.60+0.87*  27.63+0.03
Udder length 27.75x0.14 26.90+0.91 27.13+0.52
Udder depth 43.70+0.24*  38.80+0.89"  40.00+0.13"

abc means in the same row with different superscripts are significantly different (P<0.05), +
standard deviation
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4.0 Conclusion

Parity had a significant effect on the udder and teat measurement of the three breed of cattle. In
Sokoto Gudali FTL, HTL increased with increased in parity. With White Fulani, DWFTL,
DWHTL, UW and UL increased with increased parity. With Red Bororo, FTL, HTL, DWFHT,
UD also increased with increase in parity. The increase in parity which led to increase in udder
and teat traits is an indication that could be a marker for dairy selection. Variations in udder and
teat traits within breed will help dairy farmers to know when the udder is static and well
developed.
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