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rhere is a p le thora of ab io t i c causes for poor 
turfgrass quality, including traffic stress, com-
pact ion , i m p r o p e r fert i l i ty , i n c o r r e c t use o f 

pesticides, shade, poor drainage, too much or too little 
water, high temperature (especially soil temperature) , 

cold injury, and other factors. And all of these issues are 
one big headache for superintendents who must deal 
with them on their course's playing surfaces. 

" T h e y are widespread. I have seen abiot ic issues 
across the c o u n t r y , " says Dr. Lee Mi l le r , ex tens ion 
turfgrass pathologist at the University of Missouri. Black 

layer, heat stress, drought stress, shade stress, too much 
moisture, mechanical damage, layering of sand-based 
putt ing g r e e n s are s o m e of the m a n y problems in 
turfgrass systems and actually from the perspective of 
our diagnostic lab they significantly outnumber biotic 
problems of turfgrass systems." 

C o m m o n abiotic disorders associated with winter 
include deicing salt injury, crown hydration, winter-
kill or low temperature kill, and desiccation. S o m e 
of the c o m m o n abiotic disorders during the growing 
season include oversaturated soils, c o m p a c t i o n , 
wear , drought, wet wilt , nutr ient def ic iency or 
toxicity, and chemical phytotoxicity. 

" In our turfgrass diagnostic lab, approximately 
5 0 t o 6 0 p e r c e n t of the d a m a g e in r e c e i v e d 
samples are caused by abiotic disorders and not 
the result of an infectious disease," Miller says. 

" T h e No. 1 abiotic disorder we observe in our 
diagnostic cl inic is an oversaturated rootzone," 
he adds. "This condition can be caused by over 
irrigation or too much organic matter , which 
acts like a sponge and holds the water. Add a bit 
of heat or physiological stress onto a creeping 

bentgrass green with a saturated soil condit ion, 
and decl ine can occur very rapidly. W e use the 

acronym S H R S , or soggy hot root syndrome, to 
describe this dec l ine . " 

Other than oxygen deprivation in a pore-filled 
rootzone, a variety o f factors can result in decline. For 
example, water resi l iency holds onto its temperature, 

so once the soil solution heats up, it takes a n extended 
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duration or level of cool temperatures 

to bring it back down. Secondly, fungal 

p a t h o g e n s such as pyth ium root rot 

thrive in a waterlogged soil, and ap-

preciate the resultant w e a k e n e d and 

compromised root tissue t o infect. Soil 

nutrients and beneficial aerobic micro-
flora also may be diluted in a flooded 
soil profile, so nutrient availability for 
turfgrass heal th , de fense or recovery 
may be limiting. 

Abiotic causes for turfgrass problems 
can lie widespread, and many times they 
are mistaken a s biotic causes, such as 
turfgrass diseases, says Dr. Brad Fresen-
burg, assistant extension professor with 
the University of Missouri's Division of 
Pant Sc iences . 

' 'So if we look at the weather, extreme 
heat (high soil temps reduce root mass) 
or cold (extreme cold temps can cause 
w i n t e r d e s i c c a t i o n of w a r m - s e a s o n 
grasses like Bermudagrass and zoysia-
grass) can have an impact on turfgrass 
quality," Fresenburg says. 

T o o much rain (saturated soils reduce 
soil oxygen and reduce nutrient uptake) 
versus too little rain (leads to wilting 
and dormancy) are abiotic. Imbalances 
of nutrients in the soil can cause symp-
toms o f nutrient defic iencies and slow 
growth. Icesalt , chemical spills (such as 
gasoline), misapplications of pesticides, 
underground gas leaks, animal urine and 
shade from trees are all abiotic causes to 
poor quality turf grasses, s ince all have 
an impact on the normal growth of that 
plant on a cont inuous basis. 

In addition, poor cultural pract ices 
for turfgrass management can also be 
considered abiotic. Mowing too close 
or scalping the turf can produce poor 
quality. Lack of soil testing and improper 
fertilization can lead to nutrient imbal-
ances. Lack of aeration or soil cultivation 
can lead to compacted soils therefore 
reducing root mass and leading to a weak 
plant being more susceptible to drought. 
Lack of or too much irrigation can have 
the same impacts as too much rain or 
too little rain. 

Richard Buckley, coordinator of the 
Plant Diagnostic Laboratory at Rutgers 
University, believes m a n y researchers 
and super intendents th ink of abiotic-
stress in terms of physical ( tempera-
ture and moisture extremes) , chemical 
(problems with pesticides, ferti l izers, 
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WHAT IS IT? 
^ H ccordingtoDr. Brad Fresenburg. assistant extension professor with the University 

^ L • of Missouri's Division of Pant Sciences, the keys to distinguishing between abiotic 
t r m problems and biotic problems are as follows: 
• Disease may start small and increase in size and severity over the period of a few days. "So 

the idea here is to closely monitor the areas as they develop or if they develop." Mark the 
perimeters of the affected areas with paint. If it is a disease the perimeter will continue to 
expand. Typically (there are always exceptions in biological systems) abiotic problems do not 
expand and if they do they rarely expand at rates typically of a disease. 

• Diseases usually develop in random patterns. "The key is to take a step back and examine 
the distribution of symptoms. Look at the symptoms from the edge of the green or from 15 
to 20 yards away and try to see is a specific pattern exists. In other words diseases normally 
do not develop in squares, triangles, straight lines, etc." 

• Look at the perimeter of the affected area closely. The best time to do this is in the morning 
when dew is present or before temperatures start warming up. If it is an active disease 
then the perimeter will usually transition from dead to healthy. "In other words many times 
the perimeter of a disease is typically a different color or the plants are exhibiting different 
symptoms around the outside of the affected area." 

• Examine the soil closely. "Is rooting different between affected and non-affected areas. Ask 
yourself why? Is there a layering issue? Did I do something that may have induced this? Did 
we make an herbicide application that could have drifted to this area? Does the soil smell 
funny? This could mean black layer or anaerobic conditions." 

• Look at the individual plants. Are there symptoms that are indicative of a disease? "Use 
resources to help you such as the Compendium of Turfgrass Diseases. If nothing looks 
familiar then could nutrition be off? If you don't want to deal with any of this, then send a 
sample to a diagnostic lab." 

and other plant health care products), 
and mechanical (traffic, scalping, etc). 

"I also like to think of damage from 
abiotic causes in terms of the weather, 
site condi t ion and infrastructure , 
and people problems," he says, ' in 
our laboratory, we diagnose about 3 8 
percent of our samples with abiotic 
stress. Temperature and moisture stress 
- extremes hot/cold and dry/wet - or 
some combination of both cause most 
of the problems." 

Some abiotic stresses are site-specif-
ic, related to management practices or 
events at that location, says Dr. Megan 
Kennelly, associate professor at Kansas 
State University's Department of Plant 
Pathology. Others are more wide-
spread, such as winter injur}' across 
a whole region, or summer decline 
from hot, humid conditions across a 
large area. 

For example, 2010 was a hot, humid 

summer in Kansas and many other 
states and hot, water-saturated soils 
led to wide scale turf decline, Kennelly 
says. In contrast, 2012 was a major 
drought in many places, and water 
quantity and quality issues were a big 
story that year. 

"In early spring we see a lot of areas 
are with some cold damage as the 
grasses are greening up," he says, "Dur-
ing hot, stressful summers there can 
be abiotic decline across large areas." 

Abiotic turfgrass problems can devel-
op into specific patches and symptoms 
that may mimic root diseases. 

" T h e r e are numerous ins tances 
when we look at a turf sample that has 
symptoms that resemble a root disease 
such as take-all patch, pythium root 
rot, or Bermudagrass decline, but after 
examination we cannot find enough 
of the causal organism to conclude a 
disease has truly developed," Kennelly 
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says. "Plus we also look at the soil structure, rooting, salt 
accumulation and with all of that data plus a record from 
the golf course superintendent, we conclude that something 
abiotic is the main cause of the problem." 

Turfgrass is a very dynamic system with an abundance of 
microbial activity. Most if not all common turf pathogens 
are present in soil samples, Kearns says, but turf managers 
have to make a judgment call on when the symptoms, the 
signs of the organism (and the amount) and environmental 
conditions are correct for a disease." 

"The disease triangle is a fundamental concept in plant 
pathology that states that a virulent pathogen, a susceptible 
host and a conducive environment must come together in 
a specific point in time in order for disease to develop," 
Kearns says, 'Thus, disease is actually a relatively rare event 
in nature. Since golfers demand a monoculture and certain 
playing conditions, golf course superintendents are required 
to manage their playing surfaces on the verge of death, es-
sentially. Therefore abiotic and biotic problems plague golf 
course turfgrass. The key is developing a good relationship 
with a diagnostic lab that can help managers distinguish 
between abiotic and biotic problems." 

If a crew member burns the grass with a pesticide or 
hydraulic fluid there will be an unmistakable pattern. 
Temperature and moisture stress, however, are often non-

HELPFUL HINTS 

Richard Buckley, coordinator of the Plant Diagnostic 
Laboratory at Rutgers University, provides some additional 
helpful hints to diagnose abiotic stress in your turf. 

1. Know your pathogen so you can rule out diseases; real diseases 
are easy. "Who doesn't know red thread or brown patch?" 

2. Know your grasses. "By understanding the agronomic 
requirements for the grasses you are using, it will be very clear 
when environmental conditions are having a negative impact" 

3. Understand your site. "Nothing illustrates infrastructure 
problems like a little environmental stress.' 

4. Look for patterns. With the possible exception of pink snow mold 
or pythium blight, diseases don't make stripes, blocks, uniform 
patches, or similar sized specks over a green. 

5. Recognize symptom progressions. Living organisms grow, 
spread and move. There is a time dynamic associated with 
the pathogen life cycle. Heat stress or spray burn happen, it is 
usually quick and often the grass will recover. 

"Careful observations of your site, the weather, and your 
treatment effects will tell you what happened - just open up to the 
possibilities and use a professional for help." he says. 



descript and manifest as general yellow-
ing and thinning, both symptoms used 
to describe any number of diseases. 

Determining the root cause of dam-
age on putting greens or any turfgrass 
area can be challenging. Plant symp-
t o m s o f t e n look very s imilar , and a 
s u p e r i n t e n d e n t s h o u l d be w a r y o f 
advice coining solely from a "six-foot" 
(or standing height) perspective. 

T h e first step is to ask: What is differ-
ent about this green or area from others 
that look f ine? Is there more water or 
is it not draining wel l? Was there a 
product misapplication? Is it shaded 
or tucked in the corner? 

Secondly, look for patterns. Damage 
caused by an infectious disease is often 
r a n d o m l y sca t tered a c r o s s an area , 
and most diseases can only infect or 
are more aggressive on one turfgrass 
species (bentgrass vs. Poa annua) as op-
posed to another . Also, infectious dis-
eases normally don't occur in straight 
lines, which is a stand symptom indica-
tive of an equipment leak or chemical 
misapplication. Lastly, get a diagnostic 
visit, send or take a sample to your local 
turfgrass pathologist. 

T o d e t e r m i n e what may be going 
on w i t h y o u r t u r f is to d o c u m e n t 
symptoms with photos or try to see 
patterns. ' T h e key to diagnosing many 
odd abiotic possibilities is to ask ques-
tions about what may have been done 
recent ly cultural practices, pest ic ide 
applications, weather information,' ' Dr. 
Fresenburg says. "Somet imes those ac-
tions can point a finger to the cause and 
you can remedy the problem." 

Buckley believes diagnosing abiotic 

O v e r l y wet soil condit ions 
can lead to a multitude 
of other biotic and abiotic 
issues, such as the black 
layer shown here. 

stress amounts to "proving the nega-
tive." The turf should be carefully exam-
ined for disease and insect pests. O n c e 
they are ruled out, evaluate cause and 
effect. "What was the recent weather? 
Did we do anything to the grass? Is the 
irrigation system functioning, sprayer 
ca l ibrated, m o w e r set up right, e t c . 
With an abiotic stress t h e cause and 
effect is usually clear if one is honest 
about the current conditions. Think " it 
was 100-degree on Tuesday, what did 
1 miss? ' or , v I you put nine products in 
the tank, what do T expect? ' " 

Diagnosing turf problems - both abi-
otic and biotic - can be tricky, Kennelly 
says. W h e n in doubt, it is best to work 
with a diagnostic lab. Sign up for news-
letters, blogs, and social media from 
your region's turf specialists who can 
tell you what is going on in your area. 

"However, a few key pointers are to 
look for patterns in space and t i m e , " 
Kennelly says. "Diseases are more likely 
to start in o n e area and then get worse 
over t i m e . " Abiot ic issues are m o r e 
l ikely to be "all at o n c e . " But, there 
is still a lot of variation. "Think about 
the weather conditions and what sorts 
of stresses or diseases could be occur-
ring. Consider any activities at the golf 
course over the past few weeks - has 
there been anything unusual? What has 
the weather been? Taking photos and 
notes over the t ime can help you keep 
t rack of when/where issues started. 
This can be valuable within one season 
and from year-to-year." GCI 

John Torsiello is a Torrington, Conn.-based 

writer and frequent GCI contributor. 
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