
 Journal of Life Science and Applied 

Research (JLSAR) 

E-ISSN: 2959-8036 

 

 

 

 
. Journal of Life Science and Applied Research, Vol. 2, No. 2, Dec. 2021.   https://www.jlsar.com 

Research Article 

Open Access 

CORRELATION BETWEEN UDDER CONFORMATION WITH DAILY MILK YIELD OF 

BUFFALOES 

A. R. Alkhateeb*1 , W. I. Ibrahim2  and A. A. E. Taha3  

                                                                                          = 1  College of Agriculture, University of Al-Muthanna, Iraq. 
2 College of Agricultural Engineering Sciences, University of Baghdad, Iraq. 
3  Directorate of Agricultural Researches, Ministry of Agriculture, Iraq. 

* Corresponding author: Ahmed R. Alkhateeb, College of Agriculture, University of Al-Muthanna, 

Iraq. Email: derghamsuh@yahoo.com 

Abstract: The study field was conducted to correlate milk yield with the udder 

dimensions of buffaloes, during lactate season 2019, a total of 72 lactating buffa-

loes (Bubalus bubalis) were chosen randomly from Baghdad (25 female) and Al-

Muthanna province (47 female) (270km south of Baghdad). Parameters such as 

front teat length (FTL), front teat diameter (FTD), the distance between front 

teats (FTDIS), rear teat length (RTL), rear teat diameter (RTD), the distance be-

tween rear teats (RTDIS), the distance between the front and rear teats (FRDIS) 

and daily milk Yield (DMY) were calculated. Correlation coefficients between 

various udder measurements (FTL, FTDIS, RTDIS, and FRDIS) with DMY were 

positive and highly significant (P≤0.01). On the other hand, FTD, RTL, and RTD 

showed a non-significant correlation with DMY. We conclude from this study 

that udder measurements could be taken into account in buffalo improvement 

programs. 
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1. Introduction 

The Iraqi buffalo is identified by its excellent ability to adapt in various en-

vironmental situations and notable longevity (up to 10 Seasons production pe-

riod), as well as its high performance in availing from low quality feed such as 

cane and sedge obtainable in its areas, which participate to preserving it from 

the threat of annihilation in Iraq [1], [2]. Water buffalo husbandry does not de-

mand high investment because they are undemanding in terms of feed and shel-

ter, with its perfect flavor and good qualities, buffalo milk can be used to spread 

the range of dairy products [3].  

Selection is vital tool to improve and promote the productive prospective. 

In order to evaluate the milking efficiency of animals, first site that animal breeder is looking for is udder [4]. In 

general, the purpose of the most selection programs in dairy cows is to increase milk yield, that why the udder 

plays main role in this programs [5]. If the data are not available, livestock holders used to find the relation 

between udder measurements and milk yield as a suitable selection tool [6]. 

Many reports showed that udder conformation traits could play an important role as selection criteria in 

dairy animals [7]. Positive and significant correlation was found in Holstein cows between teat diameter and 

daily milk yield [8] and udder measurements were correlated positively and significant with milk yield [9]. The 
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association between various teat measurements and daily milk yield were positive and significantly correlated 

[10]. Udder measurements and milk production was correlated positively [11]. 

2. Materials and Methods 

Location of the study: Seventy-two adult lactating buffaloes (Bubalus bubalis) were chosen randomly from 

Baghdad province (25 female) and (47 female) from AL- Muthanna province (270km south of Baghdad) during 

one lactating season 2018/2019. Milk yield and some of the standard udder measurements were recorded. Udder 

measurements include teat length (TL), teat diameter (TD) and teat distance (TDIS) [6]. 

Daily milk yield: Daily milk yield (DMY) was collected from individual animals every two weeks. Dams 

were hand-milked and milk yield was recorded after complete milking. The day milk yield was recorded by 

measuring the quantity of milk present in the milking pail, after completion of milking operation. 

Udder measurements: 

1. Teat length (TL): was taken from the upper part of the teat, where it hangs perpendicularly from the udder 

to the tip of the teat using vernier Caliper. 

2. Teat diameter (TD): was measured using vernier caliper at the middle of the teat. 

3. Teat distance (TDIS): was taken between fore teats, rear teats and the distance between fore and rear teats. 

Statistical analysis: The mean and standard error estimates of udder measurements and (DMY) were 

achieved. The Pearson’s Correlation between udder measurements with (DMY) was specified [12]. 

3. Results and Discussion 

The mean±S.D values of FTL, FTD, FTDIS, RTL, RTD, RTDIS, FRDIS and DMY were 4.8±0.9cm, 3.0±0.1cm, 

10.6±2.2cm, 7.8±0.9cm, 4.2±0.3cm, 5.7±2.2cm, 5.3±2.0cm and 7.0±3.0 (Liters) respectively as in table( 1).Correlation 

coefficient among udder measurements is shown in table (2), positive and highly significant (P≤0.01) correlations 

were found among FTL with FTDIS and RTDIS, FTD with RTD, FTDIS with RTDIS, RTL with RTD and RTDIS 

with FRDIS. On the other hand, correlation coefficients observed among FTDIS with RTL and FRDIS, RTD with 

RTDIS were positive and significant at the level (P≤0.05). Whereas association among other udder measurements 

was found non-significant. The only negative and non-significant correlation was found between FTL with RTD. 

 

Table 1. Mean ± S.D and range of various udder Measurements and daily milk yield. 

Parameters No. of Animals Mean(cm)±S.D Range 

FTL 72 4.8±0.9 3.8 - 6.3 

FTD 72 3.0±0.1 2.8 - 3.6 

FTDIS 72 10.6±2.2 6.5 - 14.0 

RTL 72 7.8±0.9 5.7 - 10.0 

RTD 72 4.2±0.3 3.5 - 5.0 

RTDIS 72 5.7±2.2 2.0 - 10.0 

FRDIS 72 5.3±2.0 3.0 -13.5 

DMY 72 7.0±3.0 3.0 - 14.0 

S.D = standard deviation, FTL= front teat length, FTD = front teat diameter, FTDIS = distance between front teats, RTL= rear teat length, RTD 

= rear teat diameter, RTDIS = distance between rear teats, FRDIS = distance between front and rear teats, (DMY) = Daily milk yield. 

  

As shown in table (3) the correlation coefficient between various udder measurements (FTL, FTDIS, RTDIS 

and FRDIS) with DMY were positive and highly significant (P≤0.01). As regards to TL this finding was in con-

formity with [11]. A previous study reported positive and significant (P≤0.05) correlation for FTDIS with DMY 

[5]. In present study FTD, RTL and RTD were found to have a non-significant correlation with DMY. This result 

was in agreement with [6].Table (4) showed highly significant (P≤0.01) correlation for Protein % with FTL and 

FTDIS, negative significant (P≤0.05) relation with RTD, negative non-significant correlation with FTD and RTL, 
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and non-significant correlation with RTDIS and FRDIS, [13] stated that there is non-significant correlation was 

found between milk composition and mammary conformation. Further, Fat% expressed a negative highly sig-

nificant (P≤0.01) correlation with FTL, non-significant with RTL, RTD and RTDIS, and negative non-significant 

correlation with FTD, FTDIS and FRDIS, which was in agreement with findings of [14].  

Table 2. Correlation coefficient among udder measurements. 

Parameters FTL FTD FTDIS RTL RTD RTDIS FRDIS 

FTL 1 0.06NS O.62** 0.01NS -0.19NS 0.31** 0.21NS 

FTD  1 0.12NS 0.10NS 0.40** 0.21NS O.11NS 

FTDIS   1 0.26* 0.14NS 0.61** 0.24* 

RTL    1 0.47** 0.17NS 0.21NS 

RTD     1 0.24* 0.21NS 

RTDIS      1 0.58** 

FRDIS       1 

* Significant at P≤ 0.05 ** Significant at P≤ 0.01, NS: Non-Significant 

FTL= front teat length, FTD= front teat diameter, FTDIS= distance between front teats, RTL= rear teat length, RTD= rear teat diameter, RTDIS= 

distance between rear teats, FRDIS= distance between front and rear teats. 

Table 3. Correlation coefficient between Udder measurements and daily milk yield. 

Parameters Correlation coefficient-r with DMY Level of Sig. 

Front teat length-FTL 0.36 ** 

Front teat diameter-FTD 0.11 NS 

Teat distance front-FTDIS 0.41 ** 

Rear teat length-RTL 0.08 NS 

Rear teat diameter-RTD 0.15 NS 

Rear teat distance-RTDIS 0.49 ** 

Front and rear teat distance-

FRDIS 

0.39 ** 

** Significant at P≤0.01, NS: Non-Significant. 

(DMY) = Daily milk yield. 

 

Table 4. Correlation coefficient between Udder dimensions and milk composition. 

Parameters Correlation coefficient-r 

Protein (%) Fat (%) Lactose (%) Sold non-fat (%) 

Front teat length-FTL 0.74 ** -0.35 ** -0.48 ** -0.18 NS 

Front teat diameter-FTD -0.02 NS -0.14 NS -0.02 NS -0.06 NS 

Teat distance front-FTDIS 0.42 ** -0.03 NS -0.27 * 0.05 NS 

Rear teat length-RTL -0.03 NS 0.20 NS 0.=03 NS 0.16 NS 

Rear teat diameter-RTD -0.25 * 0.02 NS 0.01 NS 0.25 * 

Rear teat distance-RTDIS 0.09 NS 0.03 NS -0.17 NS 0.23 * 

Front and rear teat distance-

FRDIS 

0.04 NS -0.11 NS -0.04 NS 0.32 ** 

* (P≤0.05), ** (P≤0.01), NS: Non-Significant. 

 

Lactose % was found to have negative significant (P≤0.05) to negative highly significant (P≤0.01) relation 

with FTDIS and FTL respectively, negative non-significant correlation with FTD, RTDIS and FRDIS, and non-

significant relation with RTL and RTD. SNF % expressed a positive significant correlation (P≤0.05) with RTD 
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and RTDIS to a highly significant (P≤0.01) relation with FRDIS, [15] had reported significant influence of mam-

mary conformation on milk constituents. On the contrary, SNF % showed negative non-significant correlation 

with FTL and FTD, and non-significant relation with FTDIS and RTL. 
 

4. Conclusions 

The phenotypic association between various udder measurements traits and milk production were posi-

tive and highly significant. The RTDIS had the highest phenotypic association with daily milk yield (0.49). In 

the current study phenotypic correlations of udder measurements with milk yield indicate that selecting for 

the distance between rear teats (RTDIS), the distance between front teats (FTDIS), the distance between the 

front and rear teats (FRDIS), and front teat length (FTL) might improve the milk production of Iraqi buffaloes. 

Furthermore, these estimations could be utilized as indirect selection criteria for enhancing milk yield in Iraqi 

buffaloes beside the daily milk records. We conclude from this study that udder measurements could be taken 

into account in buffalo improvement programs. 

Supplementary Materials:  

No Supplementary Materials. 
 

Author Contributions:  

A. R. Alkhateeb and W. I. Ibrahim; methodology, writing—original draft preparation, A. A. E. Taha; writ-

ing—review and editing. All authors have read and agreed to the published version of the manuscript. 
 

Funding:  

This research received no external funding. 
 

Institutional Review Board Statement: 

The study was conducted in accordance with the protocol authorized by the University of Al-Muthanna, 

Ethics Committee, Iraq. From a commercial farm. 

 

Informed Consent Statement:  

No Informed Consent Statement. 

 

Data Availability Statement:  

No Data Availability Statement. 

Conflicts of Interest:  

The authors declare no conflict of interest. 
 

Acknowledgments:  

The authors are thankful for the help of the Animal Resources Field Manager, The College Dean, and the 

Head of the College of Agriculture, University of Al-Muthanna, Iraq. We would also like to thank the under-

graduate students for their valuable help and technical assistance in conducting this research. 
 

Disclaimer/Journal’s Note:  

The statements, opinions, and data contained in all publications are solely those of the individual author(s) 

and contributor(s) and not of JLSAR and/or the editor(s). JLSAR and/or the editor(s) disclaim responsibility for 

any injury to people or property resulting from any ideas, methods, instructions, or products referred to in the 

content. 

4. References  

[1] Pawar, “Effect of Year, Season and Parity on Milk Production Traits in Murrah Buffaloes,” J Buf-

falo Sci, 2012, doi: 10.6000/1927-520x.2012.01.01.22. 

[2] G. Rossi, L. Conti, K. Al-Fartosi, and M. Barbari, “Implementation of practical solutions to im-

prove buffalo breeding development in rural areas of south Iraq,” Agronomy Research, vol. 16, no. 

2, 2018, doi: 10.15159/AR.18.065. 

[3] S. Antigens, “BIOLOGY OF BUBALUS BUBALIS,” Ann. Anim. Sci., vol. 10, no. 2, 2010. 



Alkhateeb, et.al, 2021 65 of 65 
    

 
Journal of Life Science and Applied Research, Vol. 2, No. 2, Dec. 2021                                   E-ISSN: 2959-8036   

 

[4] A. Albaaj, P. G. Marnet, C. Hurtaud, and J. Guinard-Flament, “Adaptation of dairy cows to in-

creasing degrees of incomplete milk removal during a single milking interval,” J Dairy Sci, vol. 

101, no. 9, 2018, doi: 10.3168/jds.2018-14451. 

[5] R. M. V. Prasad and P. J. Laxmi, “Studies on the temperament of Murrah buffaloes with various 

udder and teat shapes and its effect on milk yield,” Buffalo Bulletin, vol. 33, no. 2, 2014. 

[6] T. Chandrasekar et al., “Relationship of prepartum udder and teat measurements with subsequent 

milk production traits in primiparous Nili-Ravi buffaloes,” Vet World, vol. 9, no. 11, 2016, doi: 

10.14202/vetworld.2016.1173-1177. 

[7] . M. M. B. et al., “Importance of Mammary System Conformation Traits in Selecting Dairy Cows 

on Milk Yield in Bangladesh,” Journal of Biological Sciences, vol. 4, no. 2, 2004, doi: 

10.3923/jbs.2004.100.102. 

[8] H. E. Bardakcioglu, S. Sekkin, and H. D. O. Toplu, “Relationship between some teat and body 

measurements of Holstein cows and sub-clinical mastitis and milk yield,” Journal of Animal and 

Veterinary Advances, vol. 10, no. 13, 2011, doi: 10.3923/javaa.2011.1735.1737. 

[9] B. S. of A. Sciences, Proceedings of the British Society of Animal Science and the Agricultural Research 

Forum. 2010. 

[10] A. Balzani, H. J. Cordell, and S. A. Edwards, “Development of a methodology to describe udder 

conformation in sows,” Animal, vol. 10, no. 3, 2015, doi: 10.1017/S1751731115002347. 

[11] M. Abdullah, K. Javed, M. S. Khalid, N. Ahmad, J. A. Bhatti, and U. Younas, “Relationship of 

udder and teat morphology with milk production in Nili-Ravi buffaloes of Pakistan,” in Buffalo 

Bulletin, 2013. 

[12] M. Ángeles Pérez-Cabal et al., “Association between body and udder morphological traits and 

dairy performance in Spanish Assaf sheep,” Arch Anim Breed, vol. 56, no. 1, 2013, doi: 

10.7482/0003-9438-56-042. 

[13] K. Javed, M. Abdullah, M. S. Khalid, N. Ahmad, J. A. Bhatti, and U. Younas, “Inter-relationship 

of milk constituents with body and udder measurements in Nili-Ravi buffaloes raised at commer-

cial farms of Pakistan,” in Buffalo Bulletin, 2013. 

[14] A. P. Kominakis, D. Papavasiliou, and E. Rogdakis, “Relationships among udder characteristics, 

milk yield and, non-yield traits in Frizarta dairy sheep,” Small Ruminant Research, vol. 84, no. 1–3, 

2009, doi: 10.1016/j.smallrumres.2009.06.010. 

[15] L. Iñiguez, M. Hilali, D. L. Thomas, and G. Jesry, “Udder measurements and milk production in 

two awassi sheep genotypes and their crosses,” J Dairy Sci, vol. 92, no. 9, 2009, doi: 

10.3168/jds.2008-1950. 

  


