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The distribution of annual bluegrass is worldwide. 
A native of Europe, it is also found in North Africa, 
Northern Asia, Australia, North America, South 
America, and within the Arctic Circle. On the 
North American continent, it is found from New-
foundland and Labrador west to Alaska — and 
south to California and Florida. In the areas 
mentioned, it is a fact of life in both professionally 
managed and homeowner maintained stands of 
turf and lawn grasses. In these situations, its degree 
of acceptance ranges all the way from (i) it is a 
weed to be controlled, to (ii) it is a valuable, if not 
necessary, component of the existing turf, and, 
therefore, a species to be nurtured in such a man-
ner that its tenure in the area will be a long one. 

Those who consider annual bluegrass to be a 
weed point to its lack of persistence during periods 
of high air temperatures. The general approach to 
its culture from this school of thought is to "get rid 
of it before it dies and leaves the area in which it 
was growing a beautiful display of dirt ." 

In the past few years, there has been a signifi-
cant effort put forth to support the view that annual 
bluegrass is an important component of the exist-
ing turfs in the temperate zones of North America. 
Furthermore, it is advocated that through certain 
management practices, its pattern of growth can be 
stabilized to the extent that it can be just as reli-
able, if not more so, than the commonly cultivated 
temperate zone turfgrasses. The major thrust of 
this thinking has been directed toward the control 
of anthracnose — the theory being that this particu-
lar disease is the primary cause of death of annual 
bluegrass during the summer months. Conse-
quently, if anthracnose is controlled, and a pre-
scribed fertilization and watering program is 
followed, annual bluegrass can be grown success-
fully during this time period (8, 9). 

The purpose of this paper is to (i)) review the 
present state of knowledge of the patterns of 
growth of annual bluegrass under various manage-
ment stresses and those from the physical environ-
ment, (ii) outline our present understanding of the 
nature of anthracnose as it occurs on annual blue-
grass, and then, from this background, determine if 
we can unequivocally state whether or not the ma-
jor contributing factor to the commonly occurring 
death of plants of this species during the warm 
summer months is heat, anthracnose, or varying 
combinations of these and other stress factors. 

The Nature of Annual Bluegrass 

Annual bluegrass is a hybrid between Poa 
supina, a creeping perennial that is commonly 
found in the mountainous regions of Central and 
Northern Europe, and Poa infirma, an upright 
growing annual that inhabits warm, low-lying areas 

"In reviewing the research 
information we now have there 
in not sufficient data to 
establish anthracnose as a 
major factor of annual 
bluegrass dying out. On the 
other hand, with the knowledge 
we have of the relative 
susceptibility of annual 
bluegrass to heat stress, it 
would seem reasonable to 
assume that of all the stress 
factors, on a year-to-year 
basis, high temperature is 
probably the most important. 

of much of the Mediterranean region. Its growth 
pattern as a winter annual was recognized when it 
was given the botanical name Poa annua by the 
Swedish biologist Carl Linnaeus in 1743. It is 
usually self pollinated, but does cross pollinate. 
The hybrid nature of annual bluegrass, and its 
capacity to cross pollinate within the species, has 
given rise to a large number of subspecies (ssp.) 
that differ in their appearance, growth habit, and 
capacit ies to respond to various environmental 
stresses. To date, 48 district subspecies of annual 
bluegrass have been described, and it is highly pos-
sible that there are many more left to be described 
(4). 

Two commonly occurring subspecies of annual 
bluegrass are Poa annua ssp. annua and Poa annua 
ssp. reptans. The variant Poa annua ssp. annua has 
a tufted, bunch type of growth habit. Its root system 
is not as fibrous as that of reptans and it has fewer 
advent i t ious roots. Also, in compar ison with 
reptans, it has fewer leaf and node numbers and 
less secondary tillers. The subspecies annua, how-
ever, is a higher producer of seed than is reptans 
(7). 

Poa annua ssp. reptans is the variant most com-
monly found in close clipped, irrigated, high 
managed areas such as putting greens. Its growth 
habit is creeping. Rooting occurs at the nodes of 
prostrate tillers. The subspecies reptans is not 
shallow rooted. Rather, its root system is highly 
fibrous and its depth of rooting compares favor-
ably with Kentucky bluegrass and bentgrass. Also, 
this particular variant compares favorably with 
other temperate zone grasses in its ability to root in 



compacted soils. Furthermore, under close cut, irri-
gated turfgrass cultural conditions, it is capable of 
forming a dense, uniform quality of turf. If its 
ability to survive during the stress periods of either 
summer or winter seasons could be enhanced, it 
would add much to the stability of turf quality in 
many sections of North America. 

The response of annual bluegrass to manage-
ment and environmental stresses has been studied, 
and comparisons made with other temperate zone 
grass species growing under the same set of condi-
tions. The specif ic factors that have been consid-
ered are: low temperature hardiness, response to 
high air temperatures, response to high and low 
soil temperatures, wilting tendency, submersion 
tolerance, response to soil moisture stress, toler-
ance to smog, shade adaptation, and wear and 
compaction tolerance. 

In comparison with the other temperate zone 
grasses, the low temperature hardiness of annual 
bluegrass is intermediate. It is equal to that of 
creeping red fescue and tall fescue, and is more 
winter hardy than perennial ryegrass. However, it 
is more prone to low temperature kill than Ken-
tucky bluegrass, creeping bentgrass, or colonial 
bentgrass (1). It has been found that the specif ic 
killing temperature varies between the seasons. In 
late fall, annual bluegrass will be killed from a 5-
hour exposure to a soil temperature of -5°F, while 
in early spring, it is killed after a 5-hour exposure 
At + 5°F. Also when annual bluegrass is growing 
on poorly drained soil, it is much more prone to low 
temperature kill (2). 

The basic growth pattern of annual bluegrass is 
directly related to soil temperature. At cool soil 
temperatures, the tillers grow horizontally, while 
at high soil temperatures, they grow more upright. 
Also, at high soil temperatures the amount of tiller-
ing is significantly reduced (5). The capacity of an-
nual bluegrass to form a dense turf, then, decreases 
proportionately with corresponding increases in 
soil temperature. 

The hybrid nature of annual 
bluegrass, and its capacity to 
cross pollinate within the 
species, has given rise to a 
large number of subspecies 
with different appearance, 
growth habits, and stress 
responses. 

Another effect of increasing soil temperatures 
is a progressive reduction in the growth rate of the 
root system of annual bluegrass. When the soil 
temperatures reach 75°F, the root systems become 
thinner and change in color from white to light 
hrown. When the temperature reaches 85°F, they 
become even thinner and take on a darker brown 
color. The root growth of creeping bentgrass, on the 

other hand, continues at the same rate throughout 
the soil temperature range of 60°-80°F. In com-
parison tests, it has been shown that Penncross 
roots grow faster in the 55°-85°F soil temperature 
range than do those of annual bluegrass (5). This 
means that at the higher soil temperatures, all 
other conditions being equal, the creeping bent-
grasses have a distinct, competitive advantage over 
annual bluegrass. 

At higher soil temperatures (75 
to 85° F) creeping bentgrass 
has a distinct competitive 
advantage over annual 
bluegrass. 

Variabil i ty exists both among and within the 
various subspecies of annual bluegrass in their 
capac i ty to withstand the stress of high air 
temperatures. In a study on the effect of a series of 
95°F days and 65°F nights on the growth reduction 
of ' B a r o n ' and 'Fylking' K e n t u c k y blûegrass , 
' Jamestown' red fescue, 8 selections of Poa annua 
ssp. reptans, and 1 selection of Poa annua ssp. 
annua, Duff (3) found that they could be grouped as 
follows: (i) 5 of the selections of Poa annua ssp. 
reptans ranked with the 2 varieties of Kentucky 
bluegrass as the most heat tolerant, (ii) the remain-
ing 3 reptans selections ranked second in their 
resistance to high temperature stress, (iii) thé 
selection of Poa annua ssp. annua tested ranked 
third in heat tolerance, but only slightly above (iv) 
the red fescue, which was fourth, and, therefore, 
the entry that showed the greatest degree of growth 
reduction due to high temperature stress. 

Variabil i ty in susceptibility to high air tempera-
ture stress is also known to exist among certain 
varieties within the various species of temperate 
zone turfgrasses. However, when the total ampli-
tude of the individual varietal responses within a 
species is taken into consideration, it has been 
found that it is valid to characterize individual 
species on the basis of their "co l lec t ive" response. 
When annual bluegrass as a species, then, is 
ranked with the various temperate zone turfgrass 
species with respect to the collective capacity of its 
individual variants to withstand the stress of high 
air temperatures, it falls in the poorest grouping. 
Basically, its heat tolerance is equal to that of 
creeping red fescue and perennial ryegrass, and it 
is significantly inferior to tall fescue, the bent-
grasses and Kentucky bluegrass (1). 

In our laboratory, we have observed that high 
air temperature stress produces two types of leaf 
symptoms in annual bluegrass. Continued ex-
posure of the plants to a daytime temperature of 
95°F and a night temperature of 75°F produces a 
chronic symptom pattern. This is seen as a leaf tip 
dieback that begins as a light yellow color which 
gradually changes to brown and then becomes light 
tan to strawcolored. When the plants^are given a 
short term exposure to higher temperatures, an 



acute symptom pattern develops. In these in-
stances, the entire leaf first becomes dark green to 
purple, and then withers and fades to a light tan. 

Annual bluegrass grown under high nitrogen 
fertilization is more prone to injury from high air 
temperature than when it is grown at low nitrogen 
(5, 6). Also, when annual bluegrass is under high 
nitrogen fertilization, it produces significantly 
fewer seed heads than plants under normal or low 
nitrogen nutrition (6). Nitrogen fertilization levels, 
then, are important factors in the capacity of an-
nual bluegrass to survive high air temperature 
stresses within a given growing season, and to 
perpetuate itself from one season to the next. 

Annual bluegrass does not compare favorably 
with other temperate zone grasses with respect to 
its tolerance to either excess or deficient soil mois-
ture. Its submersion tolerance is better than that of 
red fescue and equal to perennial ryegrass. How-
ever, its capacity to survive extended periods of ex-
posure to excess soil and free surface water is less 
than that of Kentucky bluegrass, tall fescue or 
creeping bentgrass. The wilting tendency of annual 
bluegrass is higher than red fescue, Kentucky blue-
grass, creeping bentgrass, or perennial ryegrass (1). 
Also, the capacity of annual bluegrass to withstand 
periods of drought is less than any of the other 
temperate zone grasses (1, 11). 

Annual bluegrass grown under 
high nitrogen fertilization is 
more prone to injury from high 
air temperature. 

In comparison with Kentucky bluegrass, creep-
ing bentgrass, and perennial ryegrass, annual blue-
grass has the poorest tolerance to smog. Also, in its 
capacity to withstand the direct effects of traffic on 
the destruction of the vegetation (i.e., crushing and 
shearing off of leaves and stems and crushing of 
crowns), annual bluegrass is the poorest of the 
temperate zone grasses (1). 

The relative shade adaptation of annual blue-
grass is very good. In this capacity, it ranks only 
below red fescue and is equal to creeping bent-
grass and tall fescue. Its tolerance to soil compac-
tion is also good. The capacity of annual bluegrass 
for root development in compacted soils is equal to 
that of perennial ryegrass and better than red 
fescue, Kentucky bluegrass or creeping bentgrass 
(1). 

By assigning a numerical value to each of the 
descriptive adjectives used above to compare rela-
tive responses to specif ic environmental stresses 
(i.e., excellent = 4, good = 3, fair = 2, poor = 1), 
and then calculating the sums of these values for 
each species, it is possible to rank annual blue-
grass with other temperate zone grasses on the 
basis of its capacity to respond to the integrated 
stress effects of shade, smog, wilting, low soil 
water, excessive soil water, wear, high and low air 
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Table 1. Relative Mortality Potential of Certain Temper-
ate Zone Grasses. 

HIGH 1. Annual Bluegrass 
2. Perennial Ryegrass 
3. Creeping Bentgrass 
4. Kentucky Bluegrass 
5. Creeping Red Fescue 

LOW 6. Tall Fescue 

and soil temperatures, and soil compaction. This 
potential for response to integrated environmental 
stress effects is known as the Relative Mortality 
Potential. Simply stated, the Relative Mortality 
Potential is a comparison with other grasses of the 
ability of a given species to survive environmental 
stresses. A species with a high Relative Mortality 
Potential, for example, is more likely to thin out, if 
not completely die out, due to integrated environ-
mental stresses than is one with a low Relative 
Mortality Potential. These comparative rankings 
for annual bluegrass and 5 other temperate zone 
grass spebies are given in Table 1. On the basis of 
this comparison, annual bluegrass is the species 
that is least likely to survive the pressure of inte-
grated environmental stress. 

The Nature of Anthracnose 

Anthracnose is an important and widespread 
disease of maize, sorghum, wheat, oats, barley, and 
rye. The nature of the disease on these crops has 
been researched rather thoroughly. The pathogen 
has been identified as the fungus Colletotrichum 
g ramin ico la , and the means by.which it parasitizes 
these particular plant species and the factors that 
contribute to the outbreaks of epidemics are fairly 
well defined. 

The nature of anthracnose on turfgrasses, on the 
other hand, is not well understood. To date, the 
pathogenic potential of Colletotrichum graminicola 
on turfgrasses has only been subjected to one 
comprehensive study. In the report of the results of 
this research, the author stated that while several 
varieties of seedling bentgrass were susceptible to 
infection by Colletotrichum graminicola, mature 
grasses, inoculated in a variety of ways, never 
developed symptoms of the disease. Furthermore, 
she pointed out that while " . . . the fungus has been 
conspicuous in dead or injured turf, which har-
bored other fungi known to be pathogenic . . . the 
author has never found a clear-cut case of turf dis-
ease that could be attributed to C. graminicoJum 
alone . " As a result of this research, she concluded 
that "Colletotrichum graminicolum is a sapro-
phyte, growing in soil and on dead and diseased 
grass tissues. It is not pathogenic on mature turf" 
(10). 

The research described above was limited to 
testing the pathogenic potential of Colletotrichum 
graminicola on bentgrass, Kentucky bluegrass, and 
tall fescue. It did not include annual bluegrass. To 
date, no research has been reported in which 
inoculation experiments were carried out to test 
whether or not this particular fungus can actually 
infect annual bluegrass. All reports purporting 
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pathogenici ty have been based on 
observat ions from the field of the 
association of Colletotrichum 
g r a m i n i c o l a with dead and dying an-
nual bluegrass . In other words, the 
p a t h o g e n i c i t y of C o l l e t o t r i c h u m 
graminicola on annual bluegrass has 
yet to be shown by the widely accep-
ted laboratory procedure of isola-
tion of the fungus, inoculat ion of 
plants, , observat ion of symptoms, 
and then re-isolation of the fungus. 
All of what we feel that we know 
about anthracnose on turfgrass in 
general , and on annual bluegrass in 

Annual bluegrass is 
least likely to survive 
the pressure of 
intergrated 
environmental stress 

part icular , then, has b e e n gained 
through apocryphal s tatements , f ie ld 
o b s e r v a t i o n s , and i n t e r p o l a t i o n s 
from research conducted on the dis-
ease as it occurs in cerea l crops. 
F u r t h e r m o r e , a s y s t e m a t i c f i e l d 
study has never been conducted to 
de termine the exact distribution of 
Colletotrichum graminicola within 
the annual bluegrass growing region 
of the North Amer ican continent . 
This m e a n s that not only are we lack-
ing in substantive knowledge of the 
pathogenici ty of anthracnose and its 
potential for killing out stands of an-
nual bluegrass, but, also, we do not 
know whether the fungus Colleto-
trichum graminicola actual ly exists 
in a high percentage of the a r e a s in 
which the summer dying-out of an-
nual bluegrass occurs. 

Is it Anthracnose or is it Wilt? 

W e now come to the bottom l ine. 
T h e question is, when annual blue-
grass d i e s during w a r m , h u m i d 
weather , is the cause of this death 
anthracnose , wilt, or a n u m b e r of 
interact ing factors? Fur thermore , if 
these stress factors are lethal , are 
they necessar i ly the s a m e from one 
area to the next, or from one warm 
season the next? 

T h e l e t h a l e f f e c t s o f h i g h 
temperatures on annual bluegrass 
are well documented. W h e n com-
p a r e d with the m o r e c o m m o n l y 
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grown temperate zone grasses, its 
heat hardiness ranks among the 
poorest. Depending on the range and 
d u r a t i o n of the d a y - n i g h t a i r 
temperature patterns, the progress 
of the deterioration of the plant may 
be either rapid or slow. In the final 
analysis, however, the fact remains 
that even with the more heat tolerant 
strains, heat stress alone is capable 
of either killing annual bluegrass 
outright or significantly reducing its 
capacity to compete successfully for 
the same growing space with the 
o ther t e m p e r a t e z o n e g r a s s e s . 
F u r t h e r m o r e , w h i l e it is m o r e 
tolerant than cer ta in other tem-
perate zone grasses to some of the 
other environmental stresses, when 
compared to them with respect to its 
capacity to survive the collective and 
continuing pressures of these vari-
ous stresses, annual bluegrass has 
the poorest potential for survival. 

Our working knowledge of the 
nature of anthracnose on annual 
bluegrass, on the other hand, is very 
limited. In addition to the lack of 
information on its pathology, we do 
not know whether the disease ac-
tually occurs in all of the areas of the 
North American continent charac-
terized by the summer dying-out of 
annual bluegrass. If this were ac-
tually to be the case, it would indeed 
be a very unique circumstance, for it 
would be the only disease of turf-
grasses that is of major importance 
uniformly throughout this total area. 

The capacity of 
annual bluegrass to 
withstand periods of 
drought is less than 
any of the other 
temperate zone 
grasses. 

Also, it would be the only turfgrass 
disease that is both epidemic and 
severe in its outbreak each year. The 
likelihood of this being the case for 
anthracnose is extremely remote. 

Based on what we know about 
both the nature of annual bluegrass 
and the various disease and environ-
mental stress factors that attend its 
growth, it is both simplistic and 

To get overseas trade leads like this, 
you could open offices in 127 countries. 

Or use our computer. 
The U.S. Commerce Department's 

computer-operated Trade 

Opportunities Program (TOP) can 

supply you with immediate, continuing, 

specific leads tailored to your sales 

objectives for any of 127 countries. So 

if you can't be all over the world at one 

time, we've got the answer. To learn 

more, write Secretary of Commerce, 

U.S. Department of Commerce, 

BIC-9C, Washington, D.C. 20230. 

A Public Service 0< This Magazine S The Advertising Council 

"Satoh hugs the hillside like a 
mountain goat. 
And that satisfies me!1 

Fnmt lire: 9.5L-10 

course grooming. 
And its standard power 

steering gives you effortless 
maneuverability. 

Let Satoh satisfy your tractor 
requirements like a pro. It satisfies 

j O Get it at your S A T O H tractor dealer. 

P.O.Box 5020, New York. N. Y. 10002 

information card 

satis-
with the Stallion 

Ground Hugger's dependable, 
smooth-running 38hp water-ctxiled 
Diesel engine. With nine forward 
speeds (three reverse) and dual-
speed live PTO (540 and 1,000 
rpm), the cost-efficient Stallion 
Ground Hugger is ideal for hilly 
terrain uses such as municipal 
park maintenance and golf 

Circle 169 on free 



ALGAE and 
WATER WEED 

HOW TO IDENTIFY AND CONTROL WATER 
WEEDS AND ALGAE is the 64-page, full-color 
guide to effective water care. The book fully 
illustrates.. .graphically describes water weeds 
and algae growths. Experts clearly present 
recommended control methods, application 
rates, equipment - everything you wanted to 
know about the subject. 

The guide is written and produced by 
Applied Biochemists, Inc. aquatic nuisance 
control pioneers with over 50 years of research 
and experience in the field. 

1979 Revised Edition only 3 9 5 

APPLIED BIOCHEMISTS, INC wt679 
5300 W. County Line Rd , Mequon, Wl 53092 

Please send me copies of "How to 
Identify and Control Water Weeds and Algae" at 
$3.95 each. Enclosed is Check Money 
Order 
Name 
Address 
City 
State -Zip_ 

Circle 119 on free information card 

Now it's easy 
to use pond 

chemicals like 

Bfaff 

and 

t h e t w o - f i s t e d a t t a c k 
o n a l g a e ! ! 

Learn how and when to apply 
the right chemicals for algae-
free ponds and lakes. 

Send for free bulletin 
and the name of the 
Great Lakes Biochemical 
salesman in your area. 

Great Lakes 
x Biochemical co..inc. 

6120 W Douglas Ave Milwaukee Wl 53218 

Poa annua 

h i g h l y u n r e a l i s t i c to try to d e s i g n a t e 
a n y o n e of t h e s e as the u n i v e r s a l a n d 
c o n t i n u i n g c a u s e of its d e a t h d u r i n g 
w a r m w e a t h e r . H o w e v e r , as w e look 
to t h e s e v a r i o u s f a c t o r s , c e r t a i n of 
t h e m c a n b e r a n k e d as m o r e s ign i f i -
c a n t in t h e i r i m p a c t on t h e l o n g e v i t y 
of a n n u a l b l u e g r a s s t h a n o t h e r s . In 
r e v i e w i n g t h e r e s e a r c h i n f o r m a t i o n 
w e n o w h a v e , t h e r e is not s u f f i c i e n t 
d a t a to e s t a b l i s h a n t h r a c n o s e as a 
m a j o r f a c t o r , c o n t r i b u t i n g in its o w n 
right e i t h e r the w i d e s p r e a d or l o c a l 

dying-out of s t a n d s of a n n u a l b l u e -
g r a s s . O n t h e o t h e r h a n d , wi th the 
k n o w l e d g e w e h a v e of the r e l a t i v e 
s u s c e p t i b i l i t y of a n n u a l b l u e g r a s s to 
h e a t s t r e s s , it w o u l d s e e m r e a s o n -
a b l e to a s s u m e that of al l t h e s t ress 
f a c t o r s , on a a y e a r - t o - y e a r basis , 
high t e m p e r a t u r e is p r o b a b l y the 
most f r e q u e n t , if not the most impor-
tant , s i n g l e c a u s e of t h e d e a t h of an-
n u a l b l u e g r a s s d u r i n g the s u m m e r 
s e a s o n . 

Not only are we lacking in substantive 
knowledge of the pathogenicity of anthrachose 
to annual bluegrass, we do not know if it exists 
in significant numbers in areas where dying-out 
occurs. 
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