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Summary 
 

• Eight studies (100 multiparous Holstein cows) were used to determine the minimum, maximum, and average THI threshold 
for milk yield loss for high producing dairy cows.  

• Physiological parameters and milk yields indicate that new THI threshold for lactating dairy cows producing more than 35 
kg/day should be 68.   

• Current data indicates that there is no advantage of replacing THI with BGHI   
 

INTRODUCTION 
 
The temperature humidity index (THI) was originally developed by Thom (1958) and extended to cattle by Berry et al (1964).  It is 
currently used to estimate cooling requirements of dairy cattle in order to improve the efficiency of management strategies to alleviate 
heat stress. The Livestock Conservation Institute evaluated the biological responses to varying THI values and categorized them into 
mild, moderate and severe stress levels for cattle (Whittier, 1993; Armstrong, 1994).  However, as pointed out by Berman (2005) the 
supporting data for these designations are not published.  In addition, the index is based on a retrospective analysis of studies carried 
out at The University of Missouri in the 1950’s and early 1960’s on a total of 56 cows averaging 15.5 kg/d, (range 2.7-31.8 kg/d).  In 
contrast, average production per cow in the United States is presently over 30 kg/d with many cows producing above 50 kg/d at peak 
lactation.  The sensitivity of cattle to thermal stress is increased when milk production is increased thus reducing the “threshold 
temperature” when milk loss begins to occur (Berman, 2005).  This is due to the fact that metabolic heat output is increased as 
production levels of the animal increase.  For example, the heat production of cows producing 18.5 and 31.6 kg/d of milk has been 
shown to be 27.3 and 48.5% higher than non-lactating cows (Purwanto et al., 1990).  Research has shown that when milk production 
is increased to from 35 to 45 kg/d the threshold temperature for heat stress is reduced by 5°C (Berman, 2005).  The physiological 
effects based on THI predictions on milk yield are currently underestimating the severity of heat stress on Holstein cattle.  Radiant 
heat load and/or convection effects were not evaluated by Berry et al., (1964) and the majority of dairy cows care currently housed 
under a shade structure during heat stress months.  Shade structures alleviate some of the radiant heat load there is still a conducive 
effect coming from the metal shade structure.  In Israel, a typical shade structure is estimated to add 3°C to the effective ambient 
temperature surrounding the animals (Berman, 2005).  The use of fans for cooling management systems causes varying convection 
levels under shade structures as well. 
   
An additional factor in utilizing THI values is the management time interval.  In past research, the milk yield response to a given THI 
was the average yield in the second week at a given environmental heat load therefore milk yield measurements were not recorded 
until two weeks after experiencing the environment (Berry et al., 1964).  In order to avoid economic production losses dairy producers 
need to be informed of the level of cooling to be implemented immediately when heat stress occurs.  Research has indicated that the 
effects of a given temperature on milk production are maximal between 24 and 48 hours following heat stress (Collier et al., 1981; 
Spiers et al., 2004).  It has also been reported that ambient weather conditions two days prior to milk yield measurement had the 
greatest correlation to decreases in milk production and dry matter intake (West et al., 2003).    Research has shown that the total 
number of hours when THI is greater than 72 or 80 over a 4 day interval had the highest correlation with milk yield (Linville and 
Pardue, 1992).  Collectively, these findings indicate that current THI values for lactating dairy cows underestimate the impact of a 
given thermal load on animal productivity and have an inappropriate time interval associated with a cooling management decisions.  
Avoiding a decline in milk production over a 48 hour period will automatically prevent a decrease in lactation persistency two weeks 
later.  Utilizing the THI in order to reduce milk production losses has been effective however; the current THI is in need of updating 
on an appropriate time scale with data from higher producing animals. The pattern of stress application is a final component of the 
THI to be considered.  In the research conducted for the current THI, animals were exposed to given THI conditions continuously 
meaning, with no daily circadian environmental fluctuations, for the entire two week period (Berry et al., 1964).  Under natural dairy 
management conditions temperatures are not kept constant rather they follow a circadian pattern which rises and falls during a normal 
24 hour day.    It is important to establish THI under conditions normally experienced by lactating dairy cows.  In addition, the most 
appropriate parameters need to be identified. For example, average, minimum, maximum, and hours above a certain THI all need to be 
examined.  Research has reported that minimum THI is more highly correlated with a reduction in feed intake compared to maximum 
THI (Holter et al., 1996).  When evaluating test day yields results showed a decrease of 0.2 kg per unit of THI increase above 72 when 
THI was composed of maximum temperature and minimum humidity (Ravagnolo et al., 2000). 
 
The effects of radiant heat load can be evaluated using the BGHI (BGHI = tbg + .36tdp + 41.5 where tbg = black globe temperature °C 
and tdp = dew point temperature,°C), developed by Buffington et al. (1981).  Research has demonstrated that BGHI had increased 
correlations to rectal temperature increases and milk yield decreases compared to THI (Buffington et al., 1981).  It has also been 



shown that the correlation of BGHI to milk yield is greater (r2 = .36) under conditions of high solar radiation (no shade) than under a 
shade structure (r2= .23; Buffington et al., 1981).  However, milk production in this study was considered to be low (average 15 
kg/cow).  Therefore, correlations of BGHI to milk yield under shade structures might be higher with higher producing dairy cows 
(which are more sensitive to increased heat loads).  It is also apparent a great deal of variation is not explained by BGHI.  This might 
be improved by determining the impact of an additional factor like skin temperature. 
 
Another option in measuring radiant environmental temperature is by using infrared technology to measure skin surface temperature. 
In doing this we can account for differences in microenvironment around the animals and have a greater accuracy of measuring 
environmental heat load.  Creating a skin temperature humidity index (STHI = ts + .36 tdp + 41.5 where ts = infrared skin surface 
temperature 0C and tdp = dew point temperature,°C), might allow for greater prediction of an animal’s heat stress compared to BGHI or 
THI.  Using infrared thermography guns it is possible obtain rapid and reliable skin surface temperatures.  These parameters would be 
best to evaluated under controlled environmental conditions and confirmed under practical management conditions.  Under 
commercial dairy conditions vaginal temperatures can be used to continuously record core body temperatures as other researchers 
have conducted (Araki et al., 1985; Ominski et al., 2002).  Obtaining core body temperature in addition to simultaneous recording of 
black globe and dry bulb temperatures and humidity as well as milk yield will permit determining relationships between ambient heat 
load, core body temperature and subsequent milk yields. 

 
Conducting studies where temperature and humidity are controlled in a circadian manner, in order to mimic natural environmental 
conditions, has not been conducted.  Feed intake and milk yield under natural conditions has resulted in mean THI two days prior to 
milk production to have the greatest effect on both intake and yield (Collier et al., 1981, West et al., 2003).  Unfortunately, because 
these results were not obtained in controlled environment researchers were unable to quantify the relationship between THI and milk 
yield.  
  
The goal of this study was to utilize high producing dairy cows and including radiant energy impacts on animal performance.  Specific 
objectives were to determine the effects of minimum, maximum, average THI and the number of hours at a given THI on milk 
production of high producing dairy cows. 

 
MATERIALS AND METHODS  

 
The data analyzed in this study was taken from 8 different studies over the course of three years.   One hundred multiparous Holstein 
cows were housed in individual tie stalls in one of two environmentally controlled chambers in the William Parker Agricultural 
Research Center at the University of Arizona.  The University of Arizona’s Institute of Animal Care and Use Committee approved all 
protocols and use of animals in the current study.  Temperature humidity Index (THI) was calculated using dry bulb temperature (Tdb, 
°F) and relative humidity (RH), (Tdb-(0.55-(0.55*RH/100)*(Tdb-58); Buffington et al., 1977).  Black globe humidity index was 
calculated by using black globe temperature (Tbg, °C) and RH (Buffington et al., 1981).  Milk yields, feed intake, water intake, skin 
temperature, rectal temperature, respiration rate and sweating rate was measured in all cows daily. 
 
Groups 1-4 
 
Forty-eight multiparous lactating Holstein cows were balanced for parity and stage of lactation and assigned to an incomplete 
crossover design involving two levels of radiant heat load, 2 levels of dry bulb temperature, and two levels of humidity. These 
parameters were then combined to produce eight experimental environments .  Each of these eight environments have a range of dry 
bulb temperature, radiant energy, relative humidity, and THI values mimicking a possible 24 hour period under shade structures 
during summer months in the southern part of the United States.  Cows were housed at the University of Arizona, William J. Parker 
Research Complex, in two environmental chambers, with only one room capable of producing radiant heat load.  Six cows were 
housed in each environmental chamber, each group consisted of 12 cows therefore, four groups of animals (n=12) were brought to the 
facilities at separate times in order to reproduce eight environments.  Each group of animals experienced a minimum of two and a 
maximum of three environments over a 22 d period.  Animals entering the facility were provided seven days to acclimate to the 
chambers in a thermal neutral environment (Environment #3).  Followed by a four day experimental environment, then cow’s 
switched environmental chambers and were provided seven days to acclimate to the new chamber in a thermal neutral environment 
(Environment #3).  After seven days, cows experienced the opposite experimental environment for four days. Cows were milked and 
fed twice daily with orts measured once a day prior to the morning milking.  During adjustment periods, respiration rates (RR), surface 
temperatures (ST), evaporative heat loss (EVHL), rectal temperatures (RT), and heart rate (HR) were measured. Skin temperatures 
and sweating rates were measured from the shoulder, ribs, and rump of the animal twice a day (0500 and 1700 h).  These same heat 
parameters were measured four times a day (0500, 1000, 1400, and 1700 h) during the four day experimental periods.  On the 3rd d of 
each 4 d period a 24 h recording of these same observations were made every hour on the hour.  Skin temperatures were measured 
with an infrared temperature gun (Raynger® MX™ model RayMX4PU Raytek C, Santa Cruz, CA).  Rectal temperatures were 
measured using a digital thermometer (GLA M700 Digital Thermometer, San Luis Obispo, CA).  Respiration rates were obtained by 
visually counting flank movements during a 15 sec interval and multiplying by 4 and evaporative heat loss was measured using an 
evapometer (Delfin Technologies, LTD., Finland).  Heart rate was measured by cardiac auscultation.   Environmental parameters 
recorded hourly and used for calculations of BGHI and THI are ambient temperature (Tdb), relative humidity (RH), black globe 
temperature (Tbg), and radiant energy.   



Group 5 
 
Twelve multiparous mid lactation cows were assigned to one of two studies in January or June of 2004.  Animals were balanced for 
parity and assigned to one of two environmental chambers at the University of Arizona, William J. Parker Research Complex.  
Environmental treatments consisted of one thermal neutral environment (8-15°C, 8-40% humidity) and two heat stressed 
environments 1) 30-40°C, 8-40% humidity and 2) the same heat stress conditions with the addition 4 h of solar radiation at 600 
watts/h/m2 from 1100 to 1500 h).  Animals were provided seven days to adjust to the facilities and then experienced 3 14 d periods in 
an incomplete, crossover design.  Solar lamps were only available in one of the environmental chamber rooms; cows had to switch 
rooms prior to the third period so that all animals experienced all environments.  Once animals switched rooms they were provided 7 d 
to re-adjust to their new environmental chamber prior to period 3.  Cows were milked two times a day (0600 and 1800 h) and milk 
weights recorded at each milking.   Animals were fed a total mixed ration two times a day (0700 and 1700 h) and orts were weighed 
and recorded prior to the morning feeding.    
 
Heat parameters were measured bihourly on d 6 of each period.  Skin temperatures were measured with an infrared temperature gun 
on the right and left side of the animal on the middle of the rump and loin (Raynger® MX™ model RayMX4PU Raytek C, Santa 
Cruz, CA).  Rectal temperatures were measured using a digital thermometer (GLA M700 Digital Thermometer, San Luis Obispo, 
CA).  Respiration rates were obtained by visually counting flank movements during a 15 sec interval and multiplying by 4 and 
evaporative heat loss was measured using an evapometer (Delfin Technologies, LTD., Finland).  Heart rate was measured by cardiac 
auscultation. 
 
Group 6 
 
A total of twelve lactating multiparous Holstein cows averaging 140 ± 13 DIM were assigned randomly to one of two environmental 
chambers at the William J. Parker Agricultural Research Complex at The University of Arizona.  Cows were milked twice a day and 
recorded for daily milk yield.  A total mixed ration was fed twice daily and weigh backs were measured once a day prior to the 
morning feeding.  Dairy Nutrition Services (Chandler, AZ) formulated the TMR to meet or exceed energy requirements according to 
NRC, 2001.  All studies were approved by the University of Arizona Institutional Animal Care and Use Committee. Cows were given 
seven days to acclimate in the environmental chambers and both groups regardless of treatment were exposed to thermal neutral 
conditions (20°C, 20% humidity, THI = 64).  Following acclimation, cows continued to experience the same thermal neutral 
conditions for an additional 9 d and allowed to eat ad libitum (Period 1; P1).  Period 1 and period 2 (P2) were separated by a 7 d where 
cows remained in the same thermal neutral condition.   During P2, cows in group 1 remained in the same thermal neutral condition 
while cows in group 2 experienced heat stress (HS) and were fed ad libitum.  In order to mimic daily variations, during HS cyclical 
temperatures ranged from 29.4 to 38.9°C with humidity held constant at 20%, THI ranged from 73 to 82 daily.  Respiration rate (RR), 
skin temperatures (ST) and rectal temperatures (RT) were measured and recorded four times daily (0600, 1000, 1400, and 1800 h).  
Measuring RR was done by counting flank movements for 60 sec.  On a shaved section on the shoulder of the cow skin temperatures 
were measured with an infrared temperature gun (Raynger® MX™ model RayMX4PU Raytek C, Santa Cruz, CA).  Rectal 
temperatures were measured using a digital thermometer (GLA M700 Digital Thermometer, San Luis Obispo, CA).   
 
Group 7 
 
Ten lactating multiparous Holstein cows averaging 99.8 ± 20.2 DIM were randomly assigned to one of two environmental treatments 
over the course of three experimental periods.  All animals were housed at The University of Arizona, William J. Parker Research 
Complex in tie-stall stanchions in the environmental chambers.  Animals were exposed to three experimental periods, period 1 (P1), 7 
d of thermal neutral conditions, period 2 (P2), 7 d of heat stress, and period 3 (P3), 7 d of heat stress; totaling 21 d to complete the 
entire study.  Period 1 consisted of thermal neutral conditions (20°C, with humidity held constant at 20% with a 12 and 12 h light and 
dark cycle). Period 2 and P3 environments consisted of heat stress with cyclical daily temperatures in order to mimic daily variations 
(ranging from 29.4 to 38.9°C with humidity being held at 20%, THI = 72.4 to 82.2, with a 12 and 12 h light and dark cycle).  All cows 
were fed a total mixed ration three times a day (0500, 1200, and 1700 h) and orts were recorded once a day prior to the morning 
feeding.  All cows were allowed to eat ad libitum.  All cows were milked two times a day (0500 and 1700h) and recorded at each 
milking. 
 
Heat parameters such as respiration rate, surface temperature (from the shoulder, rump, and tail head), and rectal temperatures were 
measured four times a day (0600, 1000, 1400, and 1800 h).  Surface temperatures were measured using an infrared temperature gun 
(Raynger®MXTM model RayMX4PU Raytek C, Santa Cruz, CA).  Rectal temperatures were obtained using a standard digital 
thermometer (GLA 525/550 Hi-Performance Digital Thermometer, San Luis Obispo, CA).   
 
Group 8 
 
Eighteen second lactation Holstein cows averaging 89.2 (± 8.1) DIM were randomly assigned to an environmental chamber room into 
individual tie stalls located at the University of Arizona William J. Parker Research Complex.  The chamber rooms only house six 
cows at a time therefore the study was replicated three times and one cow was removed from the study due to temperament issues in 
the facilities.  All cows were milked two times a day and milk weights were recorded at each milking (0500, 1700 h).  All cows were 



fed a totally mixed ration (TMR) two times day at milking times and orts were recorded prior to the morning feeding.  Cows were 
housed at the University of Arizona dairy for 19 days prior to entering the environmental chambers.  While at the dairy, cows received 
one of two dietary treatments 1) Control diet with 0 g/ton Rumensin or 2) the control diet top dressed with Rumensin at 450 
mg/cow/d.  Once they entered the facility they were provided 3 d to adjust however, continued on their dietary treatment.  All cows 
regardless of dietary treatment experienced a constant thermal neutral environment (20% humidity, THI = 64, with 14 h light and 10 h 
dark cycles) and allowed to eat ad libitum for 9 d (experimental period [P] 1).  They were then given 2 d in the same thermal neutral 
environment prior to experiencing P2 (experimental period [P] 2) which consisted of cyclical temperatures (29.4 to 38.9°C with 
constant 20% humidity, THI ≥73, ≤ 82 and 14 h light and 10 h dark cycles) and were fed ad libitum.  This environment was made to 
replicate daily variations in temperatures throughout the day.  Heat parameters were collected three times a day (0600, 1500 and 1800 
h).  Respiration rates were obtained by counting flank movements for 15 sec and multiplied by 4 for a total of breaths per minute.  
Surface temperatures were measured on a shaved patch (~5 cm2) of skin on the shoulder of the animal using an infrared temperature 
gun (Raynger®MXTM model RayMX4PU Raytek C, Santa Cruz, CA).  Using a standard digital thermometer (GLA M700 Digital 
Thermometer, San Luis Obispo, CA) rectal temperatures were measured.  Environmental parameters recorded hourly and used for 
calculations of THI are ambient temperature (Tdb) and relative humidity (RH).   
  
Statistics 
 
Data was analyzed using ANOVA and REGRESSION procedures of SAS (SAS, 1999).  Milk yields were recorded during the 
acclimation periods and prior to environment initiation and were included as a covariate in the analysis. The dependent variable 
analyzed was milk yield, RR, ST, RT, HR, and EVHL. The independent variables included daily THI, ST, STHI and BGHI.  The level 
of significance was set at P < 0.05 for all main effects and interactions and the LSMEANS test was conducted when significance was 
detected.  

 
RESULTS 

 
As expected, as THI values increased the rectal temperatures and respiration rates of cows increased, (figures 1 and 2)   
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Figure 1. Effect of increasing temperature humidity index on rectal temperatures in lactating Holstein cows. 
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Figure 2.  Rectal temperature vs. respiration rate. 
 
 



Respiration rates increased by 2.0 breaths per minute per increase in THI unit (P < 0.001; r2 = 0.4343).  Evaporative heat loss at the 
skin was also found to increase as rectal temperatures were increased (Figure 3, P < 0.001; r2 = 0.0556;).  These increases in 
evaporative heat loss indicate that the cow is at or above its upper critical temperature. 
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Figure 3.  Rectal temperature vs. evaporative heat loss. 
 
As  THI, rectal temperatures and evaporative heat loss increased  milk yields were shown to decrease linearly (Figures 4 and 5).  This 
decrease in  milk yield was linear between THI values of 60 and 80 indicating that milk yield losses were occurring well below a THI 
threshold of 72.   
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Figure 4. Rectal temperature vs. milk yield. 
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Figure 5. Effect of increasing temperature humidity index on milk yield in lactating Holstein cows.  
 
Evaluation of data on minimum THI indicates that milk yield losses become significant when minimum THI on any given day is 65 or 
greater.  Average losses in milk yield per day were  2.2 kg per day between a minimum THI of 65 and 73.  Thus suggests that cooling 
of dairy cows should be initiated anytime minimum THI is 65 or above or when average THI is 68. 
 



Table 1.  Effect of minimum temperature humidity index (THI) on milk yield in lactating Holstein Cows producing greater than 
                35 Kg milk per day 
 

Min THI Slope 
 

P-value 
 

49 -1.01 0.26 
50 0.55 0.72 
51 0.21 0.52 
55 -0.28 0.76 
63 -0.09 0.86 
64 -0.04 0.91 
65 -2.63 0.0007 
66 -2.04 <0.0001 
70 -3.250 0.006 
73 -1.08 0.015 

 
 
We also investigated the time interval required at an average THI of 68 before milk yield losses became significant.  This data 
indicated that milk yield losses became significant after 17 hours of exposure to a an average THI of 68 and equated to a 2.2 kg per 
day loss in milk yield.  Thus, our data indicates that for dairy cows producing more than 35 kg/day need additional cooling when 
minimum THI is 65 or greater or when average THI is 68 for more than 17 hours per day.   
 

DISCUSSION 
 
Although current cooling standards utilize a THI  thresh hold of 72 before initiation of cooling, our research indicates that adverse 
affects can be shown as early as a THI of 68.  During this study we found that physiological parameters and milk yields were affected 
at THI values well below 72 .  When analyzing the data it was observed that between a THI of 64 and 72 there were large reduction in 
milk yields therefore chose to analyze hours above a given THI between 65 and 72 to get a more precise estimate of the threshold and 
subsequently arrived at a threshold of 68.    When researchers analyzed data  of on farm studies they have also concluded  that at an 
average THI of 68 milk production begins to decline however, based on entire analysis of the data they still summarize that a THI of ≥ 
72 is when adverse affects are seen (Ravagnolo et al., 2000).  Our results indicate that a daily THI equal to 68 results in a milk loss of 
2.2 kg/day for each 24 hours.  Another study reported milk yield decreases by 0.2 kg per day per unit of THI as THI increased above 
72 (Ravagnolo et al., 2000).  In the current study milk yield decreases averaging 2.2 kg were observed when animals experienced a 
minimum THI of 65 or greater (P < 0.05).  Johnson et al., (1963) summarized that DMI and milk yield were shown to decrease 
significantly when maximum THI reached 77, this was later re-assessed and values of 64, 72, and 76 for minimum, average, and 
maximum THI were given respectively (Igono et al., 1992). 
 
The black globe humidity index may perhaps be a more ideal measurement of heat stress due to the fact that solar radiation is 
incorporated.  When calculating the black globe humidity index from these studies only four out of the eight studies actually recorded 
the appropriate values in order to produce the BGHI.  Therefore, small numbers of observations are attributed to the lower values and 
correlations observed were very small.  Thus, we did not produce evidence that BGHI was superior to THI for estimating the threshold 
temperatures for milk yield loss. 
 
The next question is a practical one.  What is the cost return to the producer for cooling beginning at an average THI of 68 versus 72?  
If we use an example employing 100 dairy cows which are being cooled by a Korral Kool cooler we should expect a milk yield gain 
of 2.2 kg of milk per day beginning cooling at 68 versus 72. For 100 dairy cows that would equate to a milk yield gain of 4.84 CWT’s.  
Using a milk price of $17.00 and a feed price of $14.00 the income above feed costs would be $14.52.  The cost of using the coolers is 
shown in Table 2 from Burgos et al. 2007.  Using a variable cost of $0.14 per cwt of milk produced and assuming each cooler would 
cool 10 cows the total cooler variable cost would be $6.8 producing an income of $7.09 per 100 cows or $0.071 per cow per day.  In a 
herd of 3000 lactating dairy cows the potential income would equate to $213 per day or $1491 per week.  This does not take into 
account any beneficial effects on reproductive performance in these cows.  Furthermore, these estimates reflect current high feed 
prices.  Using a more typical feed cost of $7.00 per cwt the return would be $0.49 per cow per day or $1470 per day for a herd of 3000 
lactating cows.   



Table 2. Summary of investment and operating costs  KK system.1 

 

Variable  
Cooling System Investment, $2 118,067.51 
Cooling System Investment, $/cow 472.00 
Electrical Usage, KWh/d 723 

Electrical Cost, $/d 32.33 
Electrical Cost, $/cow/d 0.13 
Water Usage, L/d 305 

Water Cost, $/d 4.03 
Water Cost, $/cow/d 0.016 
Variable Cost, $/d3 36.36 
Variable Cost, $/cow/d 0.15 
Variable Cost, $/cwt/d 0.14 

 

1Adapted from Burgos et al. 2007. Daily computations were divided by 119 days and per cow computation were divided by 250, 
2Seventeen 0.72m ADS-ST fams and twenty 1.2m KK coolers (curtains included), 
3Water ($0.01/liter) and electrical (0.0446/KWh) rates were calculated from Stotz Dairy, Buckeye, AZ. 
 

CONCLUSION 

 Re-evaluation of the temperature humidity index provides the industry with solutions for tomorrow.  Through this study it proved to 
be underestimated for current high producing dairy cows.  Results show that THI beginning at 68 affect dairy cows adversely during 
heat stress.  Therefore, cooling methods on commercial dairy farms should be implemented earlier to prevent these effects.  
Parameters indicative of heat stress were also shown to be correlated with THI and therefore are measurements that can be obtained to 
evaluate the degree of heat stress in the animal.  Further research should be conducted to evaluate the relationship between BGHI and 
physiological parameters as with the addition of solar radiation effects perhaps the correlations would be greater; especially after 
arithmetic means demonstrate strong correlations between BGHI or THI to skin surface temperature and respiration rate. 
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HIGH COW REPORT 
December 2008 

 
 MILK 
 Arizona Owner Barn# Age Milk  New Mexico Owner Barn # Age Milk 
 *Shamrock Farms 31042 05-09 36,530  *Providence Dairy 9168 8-00 37,300 
 *Stotz Dairy 23185 03-03 35,970  *Vaz Dairy 4762 4-01 36,560 
 *Goldman Dairy 4464 04-03 35,960  *Vaz Dairy 734 4-05 36,380 
 *Stotz Dairy 22155 04-02 35,850  *Wayne Palla Dairy ----- 4-06 36,160 
 *Shamrock Farms 8361 06-07 35,680  *Wayne Palla Dairy ----- 4-07 36,070 
 *Mike Pylman 20419 04-07 35,080  *Vaz Dairy 4308 4-06 36,060 
 *Stotz Dairy 23256 03-03 34,680  S.A.S. Dairy 4007 3-10 35,451 
 *Shamrock Farms 15153 04-06 34,640  S.A.S. Dairy 6295 4-07 35,060 
 *Danzeisen Dairy 3 97769 03-05 34,480  S.A.S. Dairy 166 6-11 35,042 
 *Shamrock Farms 12937 05-03 34,460  *Cross Country Dairy 1245 5-06 34,940 
          
  
 FAT 
 *Zimmerman Dairy 607 07-03 1,471  *Goff Dairy 6381 5-06 1,569 
 *Stotz Dairy 20513 05-06 1,445  *Wayne Palla Dairy ----- 4-07 1,364 
 *Stotz Dairy 18982 06-01 1,401  *Butterfield Dairy 2193 7-06 1,348 
 *Mike Pylman 1740 03-02 1,361  *Tee Vee Dairy 2481 4-03 1,311 
 *Stotz Dairy 21792 04-05 1,333  S.A.S. Dairy 6295 4-07 1,309 
 *Stotz Dairy 22430 03-11 1,322  S.A.S. Dairy 6259 7-09 1,300 
 *Paloma Dairy 4661 06-02 1,313  *Tee Vee Dairy 2025 5-06 1,294 
 *Goldman Dairy 7418 07-03 1,307  S.A.S. Dairy 7210 6-08 1,278 
 *Stotz Dairy 22946 03-05 1,300  S.A.S. Dairy 4007 3-10 1,274 
 *Stotz Dairy 20344 05-08 1,289  *Butterfield Dairy 8061 3-04 1,270 
          
  
 PROTEIN 
 *Stotz Dairy 22946 03-05 1,073  *Wayne Palla Dairy ----- 4-07 1,485 
 *Stotz Dairy 22155 04-02 1,053  *Butterfield Dairy 6518 4-03 1,096 
 *Stotz Dairy 23185 03-03 1,046  *Goff Dairy 18616 6-06 1,091 
 *Goldman Dairy 7473 07-02 1,045  *Wayne Palla Dairy ----- 4-06 1,083 
 *Shamrock Farms 31042 05-09 1,023  *Butterfield Dairy 2193 7-06 1,071 
 *Shamrock Farms 8361 06-07 1,012  *Vaz Dairy 4308 4-06 1,067 
 *Shamrock Farms 15153 04-06 1,008  Mccatharn Dairy 2114 5-03 1,056 
 *Stotz Dairy 20298 05-09 1,002  S.A.S. Dairy 4007 3-10 1,055 
 *Stotz Dairy 20513 05-06 1,001  S.A.S. Dairy 6295 4-07 1,053 
 *Mike Pylman 20419 04-07 1,001  *Butterfield Dairy 6402 5-06 1,050 
 *Goldman Dairy 4464 04-03 995      
 
 
 
 *all or part of lactation is 3X or 4X milking 
 
 



ARIZONA - TOP 50% FOR F.C.M.b 

December 2008 
 

 OWNERS NAME Number of Cows  MILK  FAT  3.5 FCM  DIM 
 *Stotz Dairy West 2,186  27,384  998  28,026  232 
 *Danzeisen Dairy, Inc. 1,695  24,840  896  25,271  222 
 *Riggin Ranch 1,207  25,319  862  24,926  190 
 *Goldman Dairy 2,387  24,902  858  24,681  206 
 *Stotz Dairy East 1,273  24,080  872  24,554  239 
 *Shamrock Farms 8,145  24,492  808  23,693  213 
 *Zimmerman Dairy 1,269  23,467  824  23,510  203 
 Paul Rovey Dairy 265  22,662  807  22,886  195 
 *Withrow Dairy 5,271  22,900  799  22,859  200 
 Lunts Dairy 664  21,802  814  22,628  185 

 *Mike Pylman 6,851  22,911  778  22,523  255 
 Parker Dairy 4,405  21,800  787  22,189  213 
 *Saddle Mountain  3,045  21,462  793  22,141  200 
 *Rio Blanco Dairy 2,175  20,437  820  22,136  208 
 *Danzeisen Jerseys 20  21,649  785  22,092  283 
 *Cliffs Dairy 323  20,762  778  21,595  213 
 *DC Dairy, LLC 1,128  21,396  754  21,474    
 *Yettem 3,686  17,985  838  21,361    

 *Jal Dairy 16  17,577  823  20,950  206 
 *Shamrock Farms Emerald 19  19,994  735  20,565  247 

 
NEW MEXICO - TOP 50% FOR F.C.M.b 

December 2008 
 

 OWNERS NAME Number of Cows  MILK  FAT  3.5 FCM  CI 
 *Pareo 2 1,687 24,884 914  25,581 13.50
 *SAS 2,095 24,290 902  25,130 13.20
 *Butterfield 2,241 25,927 832  24,703 13.40
 McCatharn 1,142 24,587 861  24,593 13.40
 *Milagro 3,481 23,801 874  24,464 13.82
 *Clover Knolls 3,500 24,642 833  24,163 12.80
 *Vaz 2,130 23,164 859  23,946 14.70
 *Do-Rene 2,316 24,535 816  23,841 11.90
 Vaz  2 1,969 22,942 857  23,817 14.00
 *Providence 3,313 23,348 824  23,458 13.30
 *Tee Vee  1,137 22,504 821  23,044 14.12
 *Tallmon 539 21,911 830  22,934 13.70
 *Goff 5,824 23,421 761  22,468 13.53
 Cross Country 3,607 22,011 796  22,425 13.18
 *Pareo 3,696 22,226 788  22,389 13.50
 Ridgecrest 3,906 22,075 788  22,323 13.00
          
   
 * all or part of lactation is 3X or 4X milking 
 b average milk and fat figure may be different from monthly herd summary; figures used are last day/month 
 



ARIZONA AND NEW MEXICO HERD IMPROVEMENT SUMMARY 
FOR OFFICIAL HERDS TESTED December 2008 

 

 
  ARIZONA NEW MEXICO 

1. Number of Herds 30  25  

2. Total Cows in Herd 68,755  61,969  

3. Average Herd Size 2,292  2479  

4. Percent in Milk 86  87  

5. Average Days in Milk 218  203  

6. Average Milk – All Cows Per Day 51.2  63.47  

7. Average Percent Fat – All Cows 3.7  3.63  

8. Total Cows in Milk 57,985  53,913  

9. Average Daily Milk for Milking Cows 60.7  69.13  

10. Average Days in Milk 1st Breeding 88  76  

11. Average Days Open 175  147  

12. Average Calving Interval 14.5  14.14  

13. Percent Somatic Cell – Low 83  82  

14. Percent Somatic Cell – Medium 11  14  

15. Percent Somatic Cell – High 6  3.84  

16. Average Previous Days Dry 64  62.87  

17. Percent Cows Leaving Herd 32  33.96  
     

   
 Milk 22,192  28,047  
 Percent butterfat  3.60  3.61  
 Percent protein 2.97  3.13  
 Pounds butterfat 796  841  

 Pounds protein 656  696  
 
 



Department of Animal Sciences
1650 E. Limberlost Drive

Tucson, AZ 85719

Phone: 520-626-1754                               
Fax: 520-626-1283

Email: stefanic@ag.arizona.edu

Upcoming Event
Arizona Dairy Day - April 2, 2009
Pylman Dairies - Buckeye, Arizona

Arizona Dairy Day Golf - April 3, 2009
Wigwam Golf Club - Litchfield Park, Arizona
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