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LIVESTOCK AND RANGE NEWS   
SERVING VENTURA AND SANTA BARBARA COUNTIES 

(The three articles in this newsletter rely heavily on images. For better viewing of  images in color, please 
visit http://ceventura.ucanr.edu/Live_Stock_-_Range_Programs/Newsletters_385/. While you’re there, 
please go ahead and sign up to receive newsletters by email. We are trying to transition away from paper 
newsletters sent by traditional mail. Thank you!) 

Why leaving RDM makes cents 

One of  range science’s principal concerns over the 
years has been calculating the optimal level of  grazing, 
or in other words, determining the level of  grazing that 
will maximize animal production without damaging the 
range resource. For many in the West, this effort is 
cleverly captured in the saying, “take half, leave half.” 
While simple (and even effective), this prescription is 
really better suited to perennial grasslands, where 
leaving half  of  what’s available in a pasture prevents 
damage to plant crowns and provides for sufficient 
leaf  area for plant recovery and regrowth. 

But in our annual-dominated grassland system here in 
California, grazing management has always needed to 
be different. In theory, annual grasses are less sensitive 
to grazing intensity since they germinate, grow, and set 
seed all in the course of  a single season. So long as 
there is sufficient seed production from year to year, 
grazing can precede with few limits. Early on, the level 
of  grazing was largely determined by animal 
performance: ranchers would graze as hard as they 
could until individual animal production suffered. 
Beginning in the 1930s, however, range scientists in 
California noted a relationship between biomass left 
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Figure 1. RDM is 1,000-1,500 lbs per acre. 
Rangeland may show evidence of  considerable 
grazing use. Seedstalks may be heavily utilized. 
Ground cover is essentially complete. Little bare 
soil apparent except for occasional pocket gopher 
activity and livestock/game trails. Robel pole is 
obscured to a height of  2-4+”. Some golf  ball 
sized objects may be partially visible or only barely 
visible at a distance of  10 feet, but seldom visible at 
a distance of  20 feet.

Figure 3. RDM is 200-350 pounds per acre. 
Rangeland shows evidence of  extensive grazing 
use. Standing seedstalks scarce, some seedstalks 
occur as litter on the ground. Ground cover 
sparse and clumpy, large areas uniformly grazed 
to about 1”, scattered areas of  3-5” vegetation 
exist. Some bare soil readily apparent. Robel pole 
is fully visible. Most golf  ball sized objects clearly 
visible at 10 feet, and mostly visible at 20 feet. 

Figure 2. RDM is 700-1,000 lbs per acre. 
Rangeland typically shows clear evidence of  
grazing use. Seedstalks may be heavily utilized or 
trampled. Considerable ground cover present. 
Some bare soil apparent, including pocket 
gopher activity, from a distance of  20 feet. 
Robel pole is irregularly obscured to a height of  
1-2+”. Many golf  ball sized objects are partially 
visible at a distance of  10 feet, and some may be 
visible at a distance of  20 feet.
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after grazing in the fall and the following year’s forage 
production. Range scientists called this un-grazed 
biomass “natural mulch.” One early recommendation 
from a 1940s study from Madera County called for 
leaving two inches of  stubble, although soon thereafter 
natural mulch began to be measured in pounds of  
biomass per acre rather than stubble height. 

Throughout the 1950s, 1960s, and 1970s, a series of  
studies across California clarified the impact and 
benefit of  natural mulch. That work showed that 
natural mulch influenced both the amount of  forage 
production the following spring and the composition 
of  that forage. For example, heavy grazing (leaving low 
natural mulch) in one season would lead to lower 
forage production in the next, a greater percentage of  
which would be forbs (filaree, legumes, other low-
growing broad-leafed plants). Whereas light grazing 
(high natural mulch) in the first season would lead to 
higher forage production in the next season and a 
greater percentage of  grass species. By the 1980s, the 
terminology had changed and “natural mulch” became 
“residual dry matter,” or RDM.  

RDM works because it improves soil surface 
conditions for plant growth in the Fall. Dead plant 
material on the soil’s surface acts as a buffer to reduce 
evaporation and soil water loss, to moderate 
temperature at the soil surface, and to increase water 
infiltration by slowing overland flow. RDM acts as a 
nursery, if  you will, for newly germinated seedlings. 
Furthermore, RDM protects against soil erosion 
because it protects soil particles from the direct force 
of  precipitation (raindrops can hit the soil surface at 
speeds of  up to 20mph).  

The RDM recommendations that were developed by 
the University of  California attempt to balance forage 
utilization for livestock gains with the long-term 
production of  your pastures. Table 1 shows the 
minimum RDM guidelines for annual grassland and 
hardwood rangelands in areas with precipitation 
between 12 and 40 inches (which is most of  Ventura 
and Santa Barbara Counties). Guidelines incorporate 

considerations for woody cover (trees) and slope. For 
example, a pasture with 0% woody cover and 8% slope 
can be grazed down to 500 lbs/acre without adverse 
effect (first column, first row). Alternatively, a pasture 
with 30% oak canopy and 25% slope has a minimum 
RDM guideline of  600 lbs/acre (third column, second 
row). RDM guidelines are for the end of  the grazing 
year, or when rains begin, not for when grazing ends. 
So, for example, if  you stop grazing a pasture in June 
and leave 500 lbs/acre of  biomass but it doesn’t rain 
until January, there will be almost no plant material left. 
This is because even in the absence of  grazing, 
biomass degrades on average 7% every 30 days (you 
would have needed to leave ~800 lbs/acre in June to 
have 500 lbs/acre of  RDM for the first rains in 
January, even without any grazing).  

Note also that the numbers in Table 1 are minimum 
guidelines, meaning that if  RDM anywhere in the 
pasture falls below this threshold, there will be reduced 
production the following year and potentially damage 
to the soil resource from erosion. A more conservative 
grazing approach would be to aim for a target range 
slightly higher than the minimum threshold because 
the grazing impact across a pasture will always be 
patchy; aiming for a higher target will ensure that even 
areas that got hit harder will still be above the 
minimum guideline. To achieve both the 500 and 600 
lbs/acre minimum RDM target, one might shoot to 
graze a pasture in the 700-1000 lb/acre range (see 
Figure 2, previous page). Another added benefit of  
leaving more than the minimum required RDM is that 
moderately grazed pastures produce new plant growth 
in the fall and are ready to be grazed 2 to 3 weeks 
earlier than those pastures grazed heavily. 

But what does all this forage left behind cost you as a 
producer? Put another way, would you do better just 
grazing off  what would otherwise be left as RDM? Or 
is there an economic advantage to leaving the 
recommended minimum RDM level? Well, let’s look at 
the numbers. 
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Table 1. Minimum RDM guidelines developed by the University of  California
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Take, for example, the above scenario. You have a 
pasture with 0% woody cover and 8% slope, and the 
minimum guidelines encourage you to leave 500 
pounds/acre of  RDM. To complete our analysis, we’ll 
need to make some assumptions and borrow some 
forage production numbers from a research study 
conducted in northern California in the 1950s 
(continued on the next page).  

Assumptions: 

• 1,200-pound cows are grazing the pasture and they 
eat 3% of  their body weight daily (1,080 pounds of  
forage/month) 

• The pasture produces 2,500 pounds of  biomass per 
acre (1,000 pounds of  which is “usable” forage, 
accounting for RDM figure of  500 lbs/acre, 
herbivory by rodents and other wildlife, and 
chemical breakdown of  the feed over time) 

• $15/acre to lease rangeland  
• The “value” of  forage is $0.015/lb (it costs $15/

acre to lease land and each acre produces 1000 
pounds of  usable forage) 

• The value of  forage ($0.015/lb) and the value of  
RDM are roughly equivalent 

• If  the value of  RDM is $0.015/lb, then leaving 500 
pounds of  RDM equals $7.50/acre 

The optimal level of  grazing in that pasture is to 500 
pounds/acre. But what if  you were to graze all 
available forage (i.e. down to 0 pounds/acre of  RDM)? 
The consequences of  this decision can be measured as 
an “opportunity cost,” which is the profit of  one 
decision lost by another decision. If  you graze light, it 
is the cost of  the feed you did not consume and the 
lost opportunity for cattle gains. If  you graze heavy, it 

is the cost of  the forage that you will lose the 
following Spring due to lower than optimal RDM 
levels. Consider Table 2 above. 

The numbers in the second and third columns show 
results from a 1950s RDM study. The “No RDM” 
column shows forage production in a given year on 
plots that had no RDM the previous Fall. The “500 
lbs/acre” column shows forage production in a given 
year that had 500 lbs/acre of  RDM the previous Fall. 
“Difference” is the difference between columns two 
and three. “Adjusted difference (lbs)” are figures from 
the “Difference” column subtracted by 500 pounds, 
which represents the amount of  forage you would 
have benefited from grazing the previous Fall if  you 
had grazed from 500 lbs/acre RDM down to zero. 
And finally, the “Opportunity cost” column multiplies 
the previous column by $0.015 to derive a cost value 
of  the lost forage you didn’t grow. This is your 
opportunity cost, or the value of  forage you could 
have had had you chosen to graze to an RDM level of  
500 pounds/acre rather than 0 pounds/acre. On 
average across those five years, by leaving no RDM, 
you lose $14.73 per acre per year, or, if  this was a 
1000-acre pasture, $14,730. What’s more, the average 
of  the column “Adjusted difference” is 982 pounds/
acre, which is almost as much as a mature cow eats in a 
month (1,080 pounds). In other words, you almost 
could have supported an additional cow per acre in the 
second year if  you had grazed to 500 pounds/acre 
rather than zero. 

As you can see, even in this extremely simplified 
scenario, the calculations can be complex. Yes, the 
example requires a number of  assumptions and some 
unrealistic management outcomes (for example, no 
rancher would actually graze a pasture down to 0 lbs/
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Table 2. Calculating the value of  RDM using forage production numbers from a 1950s study.



University of  California Cooperative Extension Summer 2018

acre RDM), but the broad economic trends are 
nevertheless revealing.  

As is always the case with ranching, however, there are 
management tradeoffs. It’s far easier to graze 
conservatively and leave adequate RDM in years with 
good forage production. But in years when the feed is 
tight, the decision becomes harder. Do you sell cattle 
or ship early to maintain adequate ground cover? Or 
do you graze harder than you’d like in order not to 
have to sell? The numbers above certainly suggest 
there can be a hidden cost experienced in future 
grazing years if  you choose to graze heavily in the 
present one. It should be noted, however, that annual-
dominated rangelands are extremely resilient. Even a 
pasture grazed heavily for many years will respond 
rapidly if  sufficient RDM is left the Fall before. This 
resiliency gives you greater flexibility in managing your 
grazing. As one author in a 1980 publication put it, 
“[a]n example would be a drought year where forage is 
short, livestock prices are low, feed prices are high. 
Instead of  removing livestock when the optimal 
[RDM] level is reached the manager could instead 
‘overgraze,’ knowing that in the subsequent year forage 

production would be reduced somewhat, but if  the 
next year were a high rainfall year much forage would 
be available, and the following year the system would 
return to ‘normal.’” There is never a clear-cut answer, 
but hopefully the economics of  RDM will allow you as 
manager to make more informed decisions when you 
need to. 

• To learn more about the minimum RDM guidelines 
developed by the University of  California, see the 
2002 publication “California Guidelines for Residual 
Dry Matter (RDM) Management on Coastal and 
Foothill Annual Rangelands”  

    (http://anrcatalog.ucanr.edu/pdf/8092.pdf). 

• If  you are interested in learning more about 
monitoring RDM on your ranch, see Wildland 
Solutions Field Guide Series “Monitoring Annual 
Grassland Residual Dry Matter”  

    (http://www.wildlandsolutions.com/products/).  

• Figure 1-3 and descriptions are courtesy of  Keith 
Guenther of  Wildland Solutions. 

(This article was written in collaboration with Julie Finzel, Livestock and Natural Resources advisor UCCE Kern; and James 
Bartolome, Professor, UC Berkeley)  
__________________________________________________________________________________________ 

Common rangeland thistles: identification and management 
by Rebecca Ozeran, Livestock and Natural Resources advisor for Fresno and Madera Counties 

Despite the late spring rain, range forage has gone to 
seed and ranches are turning golden brown for the 
summer. Although the changing color in your pastures 
means that forage quality (particularly protein content) is 
declining rapidly, it can also help you identify weedy 
patches on your property. Many of  our weedy 
broadleaved species stay green longer than our grasses 
thanks to the broadleaved species’ deep taproots, and 
thistles in California are no exception to this trend. As a 
result, patches of  thistles can be easier to spot even from 
a distance during early summer, and they can give you an 
idea of  what parts of  your property may need attention. 

Granted, early summer is not the most effective time for 
most weed control options. Most of  our weeds rely on 
producing seed for next year, so effective weed control 
requires prevention of  seed production. Even 
mechanical removal of  flowering thistles at this point 
may not fully eliminate seed production for the year—
some viable seed may still make it to the ground before you are able to remove the plant. 

 4

Artichoke thistle on the Gaviota Coast

http://anrcatalog.ucanr.edu/pdf/8092.pdf
http://www.wildlandsolutions.com/products/
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Instead, I suggest you take this time to identify areas that will continue to be a problem. Take advantage of  the 
summer to decide which weedy patches you will address in the coming year and which tools you plan to use. 

But first, why does it matter which thistle species are on your property? 
There are three main reasons why it is important to know what kind of  thistle you have. 

1) Not all thistle species pose the same risk to livestock. Some species have extremely long spines, while others 
are short enough that they won’t even penetrate the hair on an animal. Some thistles are toxic, while others are 
chemically harmless. The more hazardous thistles include: 

• Yellow starthistle, which contains a neurotoxin that can 
cause chewing disease in horses if  they eat enough of  the 
plant—the disease may develop after a horse eats almost their 
entire body weight in starthistle. Horses will not generally 
choose to eat yellow starthistle unless it is the primary 
available food source, e.g. if  the horse pasture has been 
dominated by starthistle. Chewing disease is usually fatal by 
the time its signs are noticeable: inability of  the horse to chew 
or drink properly, sometimes accompanied by distressed 
behavior. Because the toxin causes irreversible damage to 
brain tissue, horses are unlikely to regain their ability to eat 
and drink independently, and this is the usual cause of  death. 
Fortunately, cattle, sheep, and goats do not seem to be 
affected by the neurotoxin. You can learn more about chewing 
disease from New Mexico State University Extension, at 
http://aces.nmsu.edu/pubs/_b/B710/.  

• Blessed milkthistle, which as a potential to accumulate nitrate in the leaves, which can be toxic for sheep and 
cattle. The thistle may pose a risk if  it is the dominant plant in their pasture or if  it is water-stressed. Goats do 
not seem to be as vulnerable to milkthistle nitrate toxicity. 

2) Not all thistle species are equally likely to infest and dominate your pastures. For example, yellow 
starthistle is often seen taking over pastures, whereas Italian thistle is a less common pasture dominator. The ability 
of  a species to invade a pasture will depend on the soil type, precipitation patterns, other vegetation, thistle 
propagule pressure (seed or rhizome abundance and how often they are released in the pasture), and management 
decisions (grazing patterns, use of  fire, seeding, herbicide, etc.). Because it is unlikely that you will be able to 
eradicate all thistles in your pastures, you may want to observe the thistle populations over time to determine which 
of  them have the greatest potential to expand beyond their existing patches on your property. Those observations 
can help you allocate your limited resources (especially time and labor) to the biggest threats. 

3) Finally, each species is going to respond to management tools 
differently. If  you apply one kind of  treatment to every thistle on your 
property, some will be well controlled while others may be unharmed 
or even favored. For example, tillage creates many fragments of  stems 
and roots, which could enable a root-sprouting species to spread even 
further in your pasture. In another example, you might effectively kill 
one thistle species with a certain herbicide, but others might be 
unaffected and able to spread the following year. In the following 
section I will summarize the most effective management tools for each 
kind of  thistle, but for specific herbicide or other treatment 
recommendations I suggest you contact your local UCCE office and/
or refer to the book Weed Control in Natural Areas in the Western United 
States. 
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Using a boom sprayer on an ATV is one effective 
way to apply herbicides on rangelands to control 
thistles.

Goats have been shown to graze on yellow starthistle 
plants all the way through the flowering stage. 

http://aces.nmsu.edu/pubs/_b/B710/
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Introduced and native thistle species and management options: 

Carduus species (Italian thistle):  

Hand-pull, cut or mow Italian 
thistle when it is in the early 
flowering stage, before seeds 
mature. If  possible, remove seed 
heads from the field so that any 
seeds in the heads cannot reach 
maturity and contribute to next 
year’s population. Italian thistle can 
resprout from the root if  enough is 
left behind, so hand removal or cutting should include cutting the root below the soil surface. Herbicides are most 
effective on the rosette (leaf-only) and rapid growth stages. Targeted grazing with sheep or goats during the 
flowering stage may be effective, although it has not been tested in California. 

Centaurea species (yellow 
starthistle and tocalote):  

Hand-pull, cut or mow yellow 
starthistle and tocalote in the early 
flowering stage, when the flower 
heads are spiny. Remove the entire 
aboveground plant where possible 
to reduce the potential for 
regrowth. You may want to check 
y o u r p a s t u r e a n d r e p e a t 
mechanical treatments 4-6 weeks 
after the initial treatment if  the plants are recovering. Herbicides are most effective during the rosette or pre-bolting 
stages. Goats have been known to eat the spiny flowerheads, so targeted goat grazing can be very effective at 
reducing seed production. Other livestock species may eat the plant when it is in the rosette stage. Tocalote (Malta 
starthistle) reaches each stage of  growth slightly earlier than yellow starthistle, so you may need to implement these 
tools earlier in the season for tocalote than you would for yellow starthistle. 

Cirsium species (Canada, bull, and 
California [native] ):  

Hand pull or mow at early flowering and be 
prepared to repeat mowing after 3-4 weeks, 
especially on Canada thistle. Tilling is not 
recommended on Canada thistle, as it can 
grow back from root fragments. Herbicide 
effectiveness on these species depends on 
the type of  herbicide and the time of  
application, but generally herbicide is most 
effective on young, rapidly growing plants. 
Sheep, goats, and horses may graze bull 
thistle. 
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*Keep in mind that the native California 
thistle should not generally pose a problem to 
your operation. However, control methods 
that are effective on Canada and bull thistle 
may also damage the native thistle. If  you 
have California thistle and would like to 
maintain it, be cautious about using broad-
area treatment methods such as aerial 
herbicide spraying. 

Cynara species (Artichoke thistle): 

Hand-pull, cut, or mow in the 
seedling stage. If  hand-
pulling, it is necessary to 
remove a large portion of  the 
taproot . Herb ic ides are 
generally effective, although 
most should be applied to 
young, rapidly growing plants, 
before the flowering stage. 
Some workers have found it 
useful to cut down dense 
patches with power tools or 
tractors, then treat regrowth 
with herbicides. 

Silybum species (blessed 
milkthistle):  

Till seedlings and young plants, or 
m ow b e f o r e f l owe r s o p e n . 
Herbicides are most effective during 
the rosette and rapid growth stages. 

All species: Maintain vigorous, dense competitors, through seeding, grazing, and other land management tools. 
Without space to grow, thistles should remain in the minority. Prescribed burning is unlikely to be effective, as 
thistle patches are often not dense enough to carry the flame themselves, and the timing for burning to be effective 
on thistle may coincide with the peak seed production of  our desired forage grasses. Some thistles may also respond 
positively to fire; yellow starthistle is one example thistle which can come back vigorously after a burn. Burning 
might therefore cause more harm than good. 

*Much of  the information in this article can be found in the book Weed Control in Natural Areas in the Western United 
States, a fantastic resource that is available from your local UCCE office or online. The UC Weed Research and 
Information Center (Weed RIC) has additional resources, including links to purchase the book, at wric.ucdavis.edu. 
You can also find individual species’ reports from the book and download a PDF version of  them for free by 
searching “species name + wric weed report” in your web browser.  

If  you have questions about managing weeds on your property, contact the UCCE office at (805) 645-1475. 
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Summer is pinkeye season 

(this article is adapted from an article by the UC Davis School of  Veterinary Medicine and is based on the work of  John 
Angelos, DVM, PhD; Dr. Angelos provided additional editing) 

Pinkeye—or infectious bovine keratoconjunctivitis—is 
the most common eye disease of  cattle in California 
and throughout the U.S. Pinkeye causes pain and 
suffering in affected animals that negatively impacts 
overall animal welfare as well as economic losses to 
cattle producers. One 2005 study showed, for example, 
that calves that had previously had pinkeye were on 
average 20 pounds lighter than unaffected animals at 
weaning. And another, earlier study showed that bull 
calves one-year post-weaning were 51 pounds lighter if  
they had had pinkeye in one eye and 103 pounds 
lighter if  they had had it in two eyes. These studies 
emphasize that prevention is of  the utmost 
importance. 

Pinkeye is caused by infection of  the cornea with 
Moraxella bovis (M. bovis) bacteria and results in painful 
corneal ulcers and inflammation of  the eye and skin 
surfaces lining the eye (conjunctiva). If  not properly 
treated, corneal infections can result in corneal scars or 
even eyeball ruptures leading to permanent blindness. 
Another bacterium that has been associated with 
pinkeye, but which has not been experimentally shown 
to cause corneal ulcerations typical of  pinkeye is 
Moraxella bovoculi (M. bovoculi). Currently there are 
vaccines on the market against both M. bovis and M. 
bovoculi (see below). 

Pinkeye is most common in the summer months with 
increased exposure to sunlight and dry, dusty 
conditions. Some outbreaks also occur during winter 
months. Plant awns such as foxtails can also 
predispose animals to disease by getting caught in the 
eye and damaging the cornea. Flies also increase the 
chances of  exposure and spread of  M. bovis (and 
probably M. bovoculi) bacteria by feeding around the 

face and eyes of  affected cattle and then transferring 
infected eye fluids to other animals. Humans might 
also help spread the disease particularly when they are 
not wearing disposable gloves or applying disinfectants 
to halters or other objects involved in handling 
affected animals.  

Common signs of  pinkeye: 

•Excessive tearing 
•Frequent blinking or squinting 
•Decreased appetite due to eye pain 
•Corneal ulceration and cloudiness 
•Potential blindness or eye rupture 
•Can affect one or both eyes 
•Younger cattle typically more susceptible 

Prevention: 

 Fly control: Controlling flies should help to 
reduce the risks of  disease spread between animals in a 
herd. Traditional methods have included the use of  
insecticide-containing ear tags, dust bags, and 
systemically- or topically-applied parasiticides. A 1990s 
study looked at four different fly control strategies:  

1) Ivermectin pour-on (0.5% pour-on @ 500ug/kg);  
2) insecticide ear tags with permethrin (10%);  
3) insecticide ear tags with diazinon (20%);  
and 4) Ivermectin plus ear tag in mid-summer.  
  
 The best face f ly control was the 
permethrin ear tags alone or in combination with 
Ivermectin (but not Ivermectin alone). Consider 
applying insecticide ear tags in the late spring/
summer at preg-checking time. It is also a good 
practice to remove ear tags at the end of  the fly 
season to help reduce chances for insecticide 
resistant fly populations to develop. 

 Weed control: Since foxtails and other plant 
awns can lead to corneal ulceration and eventual 
pinkeye, one recommendation is to clip pastures that 
have already seeded out before turning cattle onto that 
pasture.  
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Practice good sanitation/hygiene: To avoid 
inadvertently spreading infective bacteria between 
animals, use disposable gloves when handling pinkeye-
affected cattle. These gloves should be changed or at 
least disinfected between animals. In addition, consider 
changing clothes or wearing a plastic apron when 
handling affected animals. It is a good practice to also 
disinfect plastic aprons and halters between cattle. One 
commonly used disinfectant is 10% household bleach 
made by mixing one part of  regular strength 
household bleach to nine parts water (or ~1-1.5 cups 
regular strength bleach per gallon of  clean water). If  
using concentrated bleach you will only need ~1/2 cup 
per gallon of  clean water. This mixture should be 
made fresh daily to maintain effectiveness. Also, bleach 
becomes less effective when it becomes heavily soiled 
with dirt or manure and other organic material. For 
that reason it may need to be refreshed more 
frequently, depending on use and working conditions. 

 Trace minerals: Some trace mineral 
deficiencies in cattle have been linked to reduced 
immune responsiveness and might also lead to elevated 
rates of  pinkeye. When it comes to pinkeye 
prevention, maintaining adequate levels of  copper and 
selenium is particularly important in this part of  the 
country. Other trace minerals/vitamins which may be 
important for maintaining optimum immune 
responsiveness and therefore might impact pinkeye 

prevalence include chromium, Vitamin A, Beta-
carotene, cobalt, and zinc. This is yet another reason to 
make sure you have a robust trace mineral 
supplementation program on your ranch! 
  
 Vaccinate: Vaccination is another important 
component of  pinkeye prevention, however, even with 
vaccination, producers may still experience pinkeye 
problems with today’s vaccines. When vaccinating 
animals, it is important to vaccinate well in advance 
(ideally start the vaccine series at least four weeks) of  
the anticipated summer onset of  pinkeye in your herd, 
so that cattle will have enough time to mount an 
effective immune response following vaccination. 
Depending on the vaccine used, a booster shot 3-4 
weeks following the initial vaccine may also be required 
by the manufacturer; it is a good idea to follow vaccine 
manufacturer recommendations regarding booster 
vaccines. Because young animals tend to be most 
affected, it is critical that they are included in the 
va c c i n a t i o n p r o g r a m . N o s i n g l e va c c i n e 
recommendations work for all herds. If  you have not 
used a pinkeye vaccine before, a reasonable approach 
is to start by choosing a commercial M. bovis vaccine. 
If  your initial vaccine choice proves ineffective, a 
variety of  options exist including: 1) a different 
commercial product; 2) an autogenous vaccine, based 
on eye swabs from infected animals you send in to the 
lab; or 3) perhaps both. The newest product available 
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Dr. John Angelos administers an experimental intranasal pinkeye vaccination at the UC Sierra Foothill Research and Extension Center
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on the market (as of  3/2/17) is a Moraxella Bovoculi 
bacterin from the Addison Biological Laboratory. Dr. 
Angelos at UC Davis School of  Veterinary Medicine 
has been developing an intranasal pinkeye vaccine that 
might provide better eye immune responses versus 
traditional subcutaneously injected vaccines. 

Treatment: 

Pinkeye is susceptible to a wide variety of  antibiotics; 
however only two are specifically labelled for the 
t r ea tment o f  p inkeye : tu l a th romyc in and 
oxytetracycline. Other antibiotics are known to be 
effective, but the use of  these drugs for pinkeye 
treatment is considered “off-label.” Using one of  these 
other drugs should be done under the supervision of  
your veterinarian. An effective non-antibiotic 
treatment that might be worth considering is Vetericyn 
pinkeye spray. Research shows that Vetericyn reduced 
pain, infection, and healing time of  corneal lesions in 
calves infected with pinkeye. While other treatments 
such as salt, condensed milk, and dilute povidone 
iodine have been used by producers, research has not 
been done on these types of  treatments to determine 
if  they are truly effective against pinkeye. Before 
squirting something in the affected cow or calf ’s eye, it 

is always a good idea to ask yourself  if  you would want 
that material squirted in your own eye. If  your answer 
is ‘no’, it is probably best not to put it in an animal’s 
eye. If  ever in doubt, it is always a good idea to consult 
with your veterinarian for specific treatment 
recommendations.  

Perhaps one of  the most difficult aspects of  pinkeye 
treatment is knowing when it is appropriate to use 
antibiotics. In many instances, eyes that may look like 
mild or developing pinkeye will heal spontaneously 
when given time. If  you are able to hold the animal for 
a period of  7-14 days and regularly check the eye, you 
may choose to withhold antibiotics initially from the 
animal in order to monitor the eye’s progress. This is 
especially true for animals that have a foreign body 
(e.g. foxtail) in their eye, which can scratch and irritate 
the corneal surface around the perimeter of  the 
cornea. Once the foxtail is removed, however, the eye 
will frequently heal on its own and will not become 
infected. In many production settings, however, 
holding an animal for multiple days and/or regularly 
restraining the animal to inspect the eye is unrealistic, 
thus an application of  antibiotics upon initial 
identification is appropriate.  
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Eye stained with fluorescein after removing foxtail. Note ulcer (highlighted in green) on the right edge of  the eyeball. Ulcers caused by 
foxtails or other foreign objects will present on the perimeter of  the cornea. This eye healed without the use of  antibiotics.
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You may also encounter eyes that look like a 
developing pinkeye, when really they have already 
begun the healing process. Consider Figures 1 and 2, 
which show an eye from the same cow on 5/22/12 
and 6/5/12. This animal was not treated with 
antibiotics. The green color is fluorescein, which is a 
dye that is added to the eye to better identify corneal 
ulcers associated with pinkeye. On 5/22/12 the animal 

showed a typical ulcer (area in green); by 6/5/12 the 
eye had begun to heal. If  you came across this animal 
on 6/5/12 on the ranch, however, you wouldn’t have 
the benefit of  knowing the trajectory of  the eye’s 
healing process. While antibiotics would not be 
necessary, it would be difficult to know not to apply 
them. One important indication that the eye is already 
healing (and thus does not require antibiotics) is the 

presence of  red blood vessels covering 
the cloudy part of  the eye (see 6/5/12 
photo from Figure 2). Other indications 
that an eye is well on its way to healing 
and may not need antibiotics is if  the 
eye is not excessively teary or weeping 
and if  the animal is not actively 
squinting or sensitive to light.  

Some producers will apply an eye patch 
to a pinkeye-affected eye after they have 
treated the animal. Using old jeans and 
tag cement is common. Patches likely 
provide some comfort to the animal, as 
it protects the eye from sunlight and 
potentially dust and flies. Make sure to 
leave the patch open at the bottom for 
drainage and air circulation. One 
important point with patches, however, 
is that eyes should be checked regularly 
after applying a patch. Just because you 
can’t see the eye when it’s covered by 
the patch, doesn’t mean the eye is doing 
well. Therefore, make sure you check 
under the patch frequently to know if  
the eye is healing or not; checking 
under the patch ideally a couple of  
times during the first week after putting 
it on will help you to know if  the eye is 
improving or not.  

All treatment programs should be 
overseen by your herd veterinarian who 
can assess the situation and recommend 
the best prevention and treatment 
protocol. 

__________________________________________________________________________________________
 
Sincerely, 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Matthew Shapero 
Livestock and Range Advisor  
UCCE Ventura and Santa Barbara Counties 
669 County Square Drive  Suite 100 
Ventura, CA  93003-9028 
Phone: 805-645-1475

Figure 2.

Figure 1.
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In this Issue… 
•Why leaving RDM makes cents 
•Common rangeland thistles: identification and management 
•Summer is pinkeye season 

Livestock and Range News is a newsletter published by the UCCE Livestock & Range advisor serving 
Ventura and Santa Barbara Counties. The newsletter contains research, news, information, and meeting 
notices related to the areas of livestock production, rangelands, and natural resource management. 

IMPORTANT AND URGENT… 
Our office will not be able to send Livestock and Range News by hard mail for much longer. It is 
critical, if you would like to continue receiving the newsletter regularly, please visit our website and 
enter your email address to receive it electronically in the future.  
Please Visit: http://ceventura.ucanr.edu/Live_Stock_-_Range_Programs/

The University of California prohibits discrimination or harassment of any person in any of its programs or 
activities. (Complete nondiscrimination policy statement can be found at http://ucanr.org/sites/anrstaff/files/
107734.doc)Inquiries regarding the University’s equal employment opportunity policies may be directed to John 
Sims, Affirmative Action Contact, University of California, Davis, Agriculture and Natural Resources, 2801 2nd 


