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INTRODUCTION

Turfgrasses are a very important commodity in today's society.
Estimates placed the cost'of maintaining 3 million acres of
turf in the 12 Northeastern States at-a billion dollars and
replacement costs at nearly temfold that amount {(Nutter, 1965).
In terms of property and aesthetic values and usefulness in
recreation and environmental enhancement, turf is of immeasur-
able value. OQur society has created a demand for more depend-
able high-quality turf with greater disease and insect resis-
tance and tolerance to heat, drought, close mowing, wear, and
shade. Attractive, dependable, and easy-to-grow cultivars
would have a highly stimulating effect on programs to beautify
America and to conserve and betier utilize our natural
resources. '

Kentucky bluegrass, Poa pratensie L., is the most widely
used turfgrass species in the region. Bluegrass cultivars of
improved performance are of immense interest and value to mil-
Tions of homeowners, the sod industry, expanding recreational
interests, those responsible for maintaining public and private
turf areas, and the grass seed industry.

Merion Kentucky bluegrass has had the greatest impact of
any bluegrass cultivar since its commercial introduction in
19%2. [1ts success was due to a more dense, uniform-appearing
turf with a high degree of resistance to helwminthosporium leaf
spot and foot and crown rots. As the only improved turf-type
cuitivar for many years, its use spread guickly throughout the
bluegrass belt. The advent of Merion bluegrass, the mechanical
sodcutter, and 2,4-D herbicide resulted in the birth and rapid
agrowth of the cultivated-sod industry.

Since 1952, nearly 70 million pounds of Merion seed have
been produced for turf in the United States (Table 1}. Merion



is a very highly apomictic bluegrass {Duich and Musser, 1959)
and is therefore nearly genetically uniform. With its wide-
spread use, a number of pathological probiems have been found to
seriously affect its turfgrass performance. Although cyclic in
years and locations, these problems were encountered by con-
sumers and investigators in an evolving pattern: Teaf and stem
rusts in the mid-1950's; foliowed by powdery miidew, fusaria,
and sclerotinia dollar spot in the early 1960's; stripe smut in
the mid-19607s; and high temperature helminthosporia in wore
recent years. It is most significant that near]y 3 decades were
required to both encounter and identify problems relating to a
single, and nearly genetically uniform, source of germplasm.

A concentrated regional research approach is justified to
alleviate similar bluegrass cultivar-related situations.

The complexity and scope of a turfgrass species improvement
program dictates the use of a coordinated regional approach for
greatest effectiveness. The factor of regicnal adaptation is
critical in any breeding and varietal use prograim. While some
factors significant in determining cultivar usefulness will
likely be constant throughout the Mortheast, others are sure to
vary. A critical assessment of regional variations in genotype-

Table 1. Annual domestic seed production of Merion Kentucky
bluggrass. 1952-1975. {Merion Bluegrass Association)

*

Year Pounds Year Pounds
1954 764,000 1965 3,740,000
1955 772,000 1966 5,302,000
1956 1,130,000 1967 6,047,000
1957 1,923,000 1968 3,855,000
1958 1,598,000 1969 2,498,000
1959 2,515,000 1970 3,068,000
1960 2,717,000 1971 4,840,000
1961 2,987,000 1372 4,542,000
1962 3,615,000 1973 3,650,000
1963 3,268,000 1974 3,826,000
1964 3,425,000 1975 1,795,000

Totatl 67,877,000

*o production figures for 7659-53; estimated at 550,000
pounds. .

environment interactions is necessary for the efficient devel-
opment and use of turfgrass cultivars.

Large numbers of promising plants are generated in any breed-
ing program. Much of the actual work in plant breeding involves
the evaluation of such plants under a wide range of environmental
and use situations. Breeding work at a number of locations has
added to a growing 11st of experimental cultivars being assembled
for evaluation under a uniform rating scheme. This evaluation
requires a regional team approach involving furfgrass agronomists,
physiologists, geneticists, soil scientists, and pathologists.

Breeding perennial turfgrasses is poth costly and time-
consuming. Many states and seed companies cannot support an ade-
quate turfgrass breeding program. Cooperative efforts and re-
sources of a number of states in a regional approach should per-
mit considerable progress and accomplishment. This regional
program should avoid unnecessary duplication of effort and make
the most efficient use of the facilities and personnel of all
participating states. It will shorten the time neaded For eval-
uation of breeding stocks and varieties and promote greater
accuracy and standardization of varietal recommendations between
states, both of which help to ensure that released cultivars will
be used where best adapted. The efficiency and effectiveness of
such an approach has been amply demonstrated by the success of
cooperative research efforis throughout the country.

This study was a part of Northeastern Regional Project N.E.-
57, "Breeding and Evaluation of Kentucky Bluegrass for Turf."

Tts objectives were to regionally assess the turfgrass perfor-
mance of available commercial and experimental cultivars of Ken-
tucky bluegrass, define turfgrass quality parameters, and develop
standardized rating systems. Tests were conducted from 1968
through 1973 at 11 Tlecations in 8 states.

MATERIALS AND METHODS

BASIS FOR SELECTION OF ENTRIES AND SITE DESCRIPTIONS. The 43

entries chosen for this regional research (Table Z) inctuded com-



Table 2. Kentucky bluegrass entries in Wortheastern Regional Research Project
NE-57, 1968-1973.

site had three replications and plot size was 1.2 X 1.8m. The
sites represented several soil types and provided the geographic
diversity (for climatological differences) needed to assess the
regional adaptability of the entries. Llocations differed in the
degree of moisture stress allowed and in their fertility and mow-
ing management. New Jersey, Rhode Island, and Pennsylvania had
the most intensive mowing management, with Pennsyivania mowing
three times per week. Diseases occurred at all stations, but only
New York applied fungicides. A1l stations reported weed infes-
tations and all applied herbicides. Management details are in
Table 3.

EVALUATION CRITERIA. Quality and density were rated periodically

Other

Entry Designation Qrigin Cotiponents
A-10 A Warren's Turf Nursery, I11. 1
A-20 . Warren's Turf Nursery, ITT. 1
A-34 Ben Sun Warren's Turf Nursery, IT1. 1
Adelphi NJE P-69 New Jersey AES 1
Aqgila K8-145 D. J. van der Have, Netherlands H
Arista PR Gebr., van Engelen, Netherlands 1
Belturf 5-5 USDA, ARS, Beltsville, Md. 1
Birka WK-471 Weibulisholm, Sweden 1
Campus P Gebr. van Engelen, Netherlands 1
Cougar PNW 204+402+602 Washington AES 1
Delta Athabasca Canada Dep. of Agric., Ont, 1
Fylking 0217 Swedish Seed Assn., Sweden 1
Geary Code 35 Ed Geary, Oregon multipie
Georgetown PP-3 Rhode Island AES 1
K8-144 e D. Jd. van der Have, Netherlands 1
K8-146 I D. 4. van der Have, Netherlands 1
Kenblue Kentucky common Kentucky ALS multiple
Mericn B-27 USGA Green Section & CRD-ARS 1
Minnesota 6 . Minuesota AES &
Newport ... Washington & Oregon AES, & SCS 1
NJE P-5 e New Jersey AES 1
NJE P-35 e New Jersey AES 1
NJE P-56 A - New Jersey ALS 1
NJE P-114 P New Jersey AFS 1
Nugget Hepe dwarf Alaska AES & CRD-ARS 1
Palouse e Washingten AES multiple
Park Minn. 95 Minnesota AES 15
Pennstay PSU K5-47 Pennsylvania AES 1
Prato FU D. J. van der Have, Netherlands 1
Primo e Weibullsholm, Sweden 1
PSU K-107 - Pennsylvania AES 1
PSU K-128 N Pennsylvania AES 1
PsSU K-162 .. Peansylivania AES 1
5-21 e Jacklin Seed Co., Wash. 1
Sodco RN Indiana AES 4

S, Dak. Certified S. Dak. common South Dakota AES muitiple
Sydsport Southport Weibullsholm, Sweden 1
Trenton N3E P-115 New Jersey AES 1
Yantage Ba 61-24 0. M. Scott & Sons, Ohio 3
Windsor §-2 0. M. 5cott & Sons, Ghio 1
Wk-408 . Weibulisholm, Sweden 1
Wk-412 e Weibulisholm, Sweden 1
Zwartburg{identity not verified} unknown

mercially available cultivars plus experimentals that were
selected for their turf potential. They were from diverse origins
and represented a wide spectrum of Kentucky bluegrass types from
upright to decumbent.

Pennsylvania was responsible for distributing seed for 41 en-
tries and sod for two entries {A-10 and A-20) to the participating
research stations. All stations established their tests in the
fall of 1968 and the sod entries were added in the spring of 1969,
A1l seeded plots were established at a rate of 1.0 kg/lDsz. Each

throughout the test. At most stations, ratings were taken monthly
during the growing season, using a scale of T to 9, with 9 equal
to the best possible condition. Turfgrass guality ratings re-
flected the overall condition of each entry and were primarily
affected by density, texture, disease, and color. Density ratings
were made on the basis of both tiller density and uniformity of
ground cover. )

Discases were rated when they occurred. Field data were col-
lected for leaf spot (Helminthosporium sp.}. red thread (Corticiur
Fuciforme [Berk.] Wakef.), dollar spot (Sclerotinia homoeocarpa
F. 7. Bennett), rust {Pucecinia sp.), and stripe smut (Ustilago
striiformis [Westend.] Niessl). Powdery mildew (Erysiphe graminis
OC) was evaluated in greenhouse tests at Vermont and New Jersey.
For disease, the rating scale used was 1 to 9, with 9 equal to no
disease.

Seedheads were counted in Pennsylvania in late May 1970.
Three counts per plot were made inside a 900 cmz quadrant. Wintey
survival was fated at Vermont, where the plots were rated for re-
duction in stand from the fall of 1970 to the spring of 1971.

Thatch was measured at Maryland, Rhode IsTand, and Virginia
during the 1974 growing season. Four plugs (5 cm diameter) were
taken from each plot, and leaves were immediately sheared to the
top of the thatch layer. In a Taboratory, thatch thickness was



Table 3. Site descriptions and management practices in Northeastern Reqional | Kentucky bluegrass trials.
.| Fertilizer Mowing Moisture
] ) % *% - Timing Clippings Stress
Location Soil Type pH Ratio Rate Emt.  Month N Source Ht{cm)  Frequency Removed Allowed
Mt. Carmei, Cheshire Be3-2 0.49 0.49  May 10-6-4 3.8 Weekly No Moderate
CONNECTICUT sandy Toam 30% org.
Centreville, Sassafrass 0-7. 2-1-1 1.47 0.49 Sept Soluble 5.0 Weekly No Severe
MARYLAND loam 0.49 Dot 16-8-8
0.49 Feb
Fairland, Chillum .0-7. 2-1-1 1.47 0.49 Sept Soluble 3.8 Weekly No Slight
MARYLAND silt ‘Toam 0.49 Oct 16-8-8
0.49 Feb
Fairland, ChilTum 0-7. 2-1-1 1.47 0.49 Sept Soluble 6.2 Weekly No STight
MARYLAND silt Toam 0.49 QOct 16-8-8
.49  Feb
Mew Brunswick, Nixon .0-6. 5-3-2 1.96 0.49  Apr Scluble 1.9 Twice No Severe
NEW JERSEY Toam 0.49  May 10-6-4 weekly
0.4 Sept 33.5-0-0
0.49  Oct 45-0-0 .
Ithaca, Niagara .0-6 5-3-2 1.47 0.49  May Soluble - 3.8 Weekly No Moderate
NEW YORK si1t loam 0.49  Sept 10-6-4
0.43 Oct '
Nassau County. Hemps tead .3-6. 5-3-2 1.47 0.49  May Solubtle 3.8 Weekly Yes Stight
NEW YORK 1oam 0.49  Sent 10-6-4
0.49  Oct
University Park, Hagerstown .5-6. 2-1-1 1.96 0.98 May 10-5-5 3.0 Thrice Yes Moderate
PENNSYLVANIA sitt loam 0.98 Sept 25% Organic weekly
Kingston, Bridgehampton .8-6. 6-1-4 1.96 0.4%  Apr, June i2-2-8 1.9 Twice No None
RHODE ISLAND silt Toam 0.49 Aug, Sept  3.6% WIN weekly
Kingston, Bridgehampton .1-6. 6-1-4 1.96 0.49  Apr, Jdune  12-2-8 3.8 Twice No None
RHODE ISLAND silt Toam 0.49  Aug, Sept 3.6% WIN weekly
Burlington, Vergennes .6-6.5 2-1-1 1.96 0.65 May UF 3.8 Weekly No Severe
VERMONT clay loam ’ 0.65 July 10-5-5
0.65 Sept 5.0% WIN
Blacksburg, Frederick .2-6. 3-2-2 1.47 0.29  Aug Soluble 3.8 Weekly Yes Moderate
VIRGINIA 511t Toam 0.49 Oct 33.5-0-0
i 0.49 May
Blacksburg, Frederick .2-6. 5-2-2 2.44 I §.49  Aug Soluble 3.8 Weekly Yes Moderate
VIRGINIA silt Toam 1 0.49 Sept 33.5-0-0
i 0.49. Oct
0.4 Jan
0.49 May .
Newport News, Duplin .2-6. 2-1-1 1.72 0.49  Sept Soluble 5.0 Weekly Yas Moderate
VIRGINIA loam 0.74  Nov 33.5-0-0
- 0.49%9 Dec
Newport News, Duptin .2-6. 2-1-1 1.72 0.49 Sept Soluble 5.0 Weekly Yes Moderate
VIRGINIA loam : 0.74  Nov 33.5-0-0  {1968-71)
0.49 Dec 2.5

*
DN v N

* 2
Ve WATAN w" Ffrrorm

(1972-74)




measured uncompressed and while compressed by a 1-kg weight. The Table 4. Monthly quality ratings for e?:lé ]oce%tigndover ali
. entri ars, excludi 96 ta.
thatch from each plug was dried to obtain thatch dry weight and ntries and 3 or 4 ye xeiuding ata

d 3 C . ed weight. Loss on ignition was re- ] Mowing Monthly quality rating (9 = highest quality}
aShe_ at 550 to obtain ash W 1? t 9 Location ht{cm) —April__ Way June July  Aug Sept Get Nov Avg
ported as thatch organic-matter weight. Mount Carmel, 3.8 ... 63 6.5 6.8 6.3 ... ... ... b.5

CORNECTICUT
X Centrevilie, 5.0 58 57 6.6 58 56 58 57 5.6 5.7
STATISTICAL PROCEDURES. Results were analyzed using analysis of MARYLAND
variance of test means. Means were compared using Duncan's Mul- Fairland, 3.8 57 6.4 59 56 6.3 51 57 6.2 5.9
. N . MARYLAND
tiple Range Test at the 5% level. Duncan's comparisens were not )
] . Fairland, 5.2 5.9 64 50 58 64 56 60 b5 6.1
used for combined data because not ali entries were used at each MARYLAND
location. Correlation coefficients were used to evaluate the re- ﬁsmgwmsmck, 1.9 50 49 48 52 ... ... 54 53 57
ERSEY
lationships between evaluation criteria.
University Park, 3.0 5.4 6.4 6.3 6.4 6.4 6.6 6.6 . .. 6.3
PENNSYLVANIA
Kingston, 1.9 4.4 6.0 5.7 6.2 6.8 7.2 7.5 7.2 6.4
RHODE ISLANG
RESULTS AND DISCUSSION
Kingston, 3.8 3.6 55 59 67 7.4 7.6 1.8 7. 6.4
RHODE ISLAND
QUALITY. Turfgrass quality represented assessments of the overall 32Q5ﬂ$”“= .8 ... 69 58& 59 56 70 7.6 ... 66
condition of the various bluegrasses. Density, texture, disease,
) B1acksbugg, 3.8 6.1 6.6 6.4 6% ... ... 6.4 7.2 4.6
color, and other factors that influznce the appearance of turf- VIRGINIA
grass stands are integral parts of turfgrass quality. Ratings 3}$§;§gg’ 3.8 6.8 66 68 7.3 ... 73 2z ... 70
were made periodically over the duration of the testing period,
i lewport News, 5.0 6.7 6.1 7.1 ... &.6 5.7 ... ... B.4
but they were not made in all months and all years at each loca- VIRSINIA
tion. Ratings for 1969, the first year of establishment, were Average 5.5 6.2 62 68 7.2 71 7.3 6.4
generally Tower in spring and summer and higher in fall than for ¥ Low fertility (1.47 kg B/100/season.
. - . - *k .
the following years (1970 through 1973). Also, considerable vari- High fertility (2.44 kg B/100n°fseasoni.

ation in quality occurred between Tocations in 1969. Monthly
ratings at each Tocation are listed for each bluegrass in Appen- the ratings; thus an average such as 5.1 for the New Jersey

dix Table 1. location could be a reflection of lower scoring by a particular
investigator rather than a true indication of poorer turf qual-
ity. Also, the best quality of turf attainable with a given

management program is not necessarily equal to the best quality

To determine trends in quality as affected by location and
month, average monthly ratings were calculated for those loca-

tions where ratings were made for at Teast 3 years after the 1969
attainable under different management conditions. Therefore, the

most meaningful comparisons of quality ratings would be between
months at a given location or between the relative ranks of en-
tries at individual Tocations, rather than between ratings from
different locations.

Different mowing height or fertility treatments used at the

season (Table 4). Exclusion of 1989 results and of values based
on less than 3 years' data provided more representative values
for locations and months over years. Differences in ratings be-
tween states are not due solely to differences in environmental
conditions (temperature, rainfall, soil types, etc.}. Scores
were affected by standards imposed by the investigators making




same tocation affected quality (Table 4)., At Fairland, Maryland,
turfgrass quality was slightly higher in piots with a 6.2 cm mow-
ing height than in ones with a 3.8 cm mowing height, with the
greatest differences occurring in the fall. At Rhode_island, the
higher-cut (3.8 cm) turf had poorer quality in April and May, but
was better than the low-cut (1.9 cm) turf from June through
October. Turf quality at Blacksburg, Virginia, was betier at the

higher fertilization rate.
In Appendix Table iis the ranks of mean monthly quality rat-

ings over all management treatments are indicated for each entry
at each location. Based on results from Duncan's comparisons,
entries were separated into three groups for each month. The
highest group included the highest ranking entry plus all other
entries not significantly tower in gquality rating. When a single
entry rated significantly higher than all others, the second high-
est entry was used as a basis for the highest group. The Towest
group was comprised of all entries significantly lower in quality
than the lowest ranking entry in the highest group. A1l other
entries were placed in an intermediate group.

Regional performance of the entries is indicated by the mean
annual quality ranks for 11 locations (Table 5). The freguency
with which an entry fell into high or low groupings was used to
obtain a regional appraisal of consistency of quaiily during
the growing season. Based on the high and low groupings used in
Appendix Table i1, good separation of varieties was obtained by
determining which entries were in the highest group at 60% of the
locations and which were in the lowest group at 50% of the loca-
tions {Fig. 1). Annual rank (Table 5} and quality consistency
(Fig. 1) gave similar groupings of the entries. A-34 and A-20
exhibited the best quality, and 11 of both the top and bottom 12
entries were common to each 1isting. The monthly assessments of
entries shown in Figure 1 should be of value in selecting blends
of bluegrass that would provide components for good guality
throughout the growing season.

The relative performance of entries was not the same at all
Tocations. An example of the location-entry interaction was the

Table 5. Mean annual guality ranks of Kentucky bluegrass over 5
vears at 11 Tocations, Tisted according to increasing
average rank.

University Park,

Nassau County,
R, [PENNSYLURRIA

Mount Carmel,
CONNECTICUT
Centrevilie,
. o [MARYLAND
Fairland,
MARY LAND
New Brumswick,
WEW JERSEY
lthaca;
HEW YORK
NEW YORK
Kingston,
RHODE ESLAND
Burlington,
Blacksburg,
VIRGINIA
Newgort Mews .
YIRGINIA
Average Rank

-

=

£
Entry &

=
A3 8 2 1 13 7 5 6 H 3 3
A-20 1 | 6 3 14 4 1 5 22 B
Trenton 15 . 7 - .. - 18 2 4. . ]
Birka ] 10 5 9 25 3 3 n 15 13 4 g
WK-472 3 1z 8 7 19 a 6 12 16 20 2 1o
SoGca 21 15 13 1 5 [ 4 9 15 3 6 10
Fylking 5 32 [ 2 9 9 2 17 7 7 9 10
HIE P-35 To... o2 ... 18 5 3 1 ..o 1
Beorgetown 28 1 4 21 7 21 w0 f 13 12 9 n oz
NJE P-114 22 20 33 10 2 12 15 3 7 3 13
Sydsport 15 8 13 17 20 10 3 i 4 21 113
Merion 17 19 3 24 26 5 9 10 z 22 7 13
Pennstar bl 33 21 5 <] 18 1 13 12 10 15 14
Beiturf 2 2 i6 14 18 17 29 21 9 8 19 14
PSU K-107- 14 5 15 4 58 4 16 21 B ... 14
PSU K-128 e e e e 23 g8 .. [ 8 15 20 .. P
Adetphi ... 26 ... . — 37 8 2 1 N
Aquila P 5 18 12 16 15 ... 20 z3 19 17 18
NJE P-56 37 25 40 3 1 11 7 1 1 Z 21 £
X8-144 . P b 17 i3 23 13 .. . 23 26 18 12 W
Yantage 35 3 14 19 ] 26 20 22 Zh T2 5 17
Kugget 36 27 42 16 12 1 11 14 3 2 ... 18
Ke-146 R 4 12 15 32 6% ... 24 33 23 a9
HJE P-5 38 22 34 i3 ... - 19 i9 15 4 0 20
Windsor 26 7 11} 23 24 19 25 25 13 25 16__ 20
Cougar 18 L 35 25 17 Z0 27 28 29 30 20 24
Primo N 30 10 27 30 24 23 27 3% 24 23 24
Hewport, 33 13 9 38 21 25 2] 30 37 26 13 24
HK- 408 k) 26 2B 337 ... 2 32 34 30 17 8 24
Prate i2 17 39 31 ] 22 28 3 27 35 25 2§
PSU E-1b7 27 . .. 29 20 .. - ] 22 .. ... B
A-10 13 ... 30 30 4 29 38 Ll 42 15 30 z7
Arista 29 3% 27 28 10 23 24 E] 43 28 32 28
Hinnesota 6 & 16 38 36 22 30 37 40 24 37 26 28
Iwartbairg 33 ... 3 22 .. . e 12 32 35 28 ... 28
Kenbiue 1] T 37 34 23 Z7 36 3b 3z 34 31 29
Campus 19 .. 36 26 ... .. 26 26 41 2 ... 2
5-21 24 23 22 33 33 32 ki 38 28 33 26 30
Geary 25 21 32 29 31 33 34 39 31 38 8 30
Pajouse 23 28 24 35 28 28 33 42 36 36 29 3
Delta 35 18 43 39 T4 35 35 35 38 31 27 32
Park Kl Nn 25 az 27 34 30 37 39 40 28 32

5. Oak. Certifisd 20 24 43 40 ¥ A 4 43 ac 39 33 35

contrast in quality ratings of Merion and NJE P-114 at three loce
tions (Fig. 2}. Merion consistently had. higher quality at
Fairland, Maryland., whereas NJE P-114 had higher quality through-
out the year at New Jersey. Comparisons of Birka and Nugget at
three Tocations (Fig. 3) show that Hugget quality was lower than
that of Birka throughout the season at Fairland, Maryland; where-
as at Vermont and Rhode IsTand, Nugget guality was more outstand-
ing in June and July. Another contrast in results at different
locations was the June and July decline in quality of Birka at
Vermont. A third example of different relative performance was
the reversal of Adelphi and A-10 rankings at Connecticut and
Pennsylvania (Fig. 4). At Blacksburg, Yirginia, these iwo en-
tries were similar in performance except in May and June, when



Fig.1. Regional assessment of turfgrass quality at ali Tocations
and density at six locations based on 1969 - 1973 ratings.
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Fig. 2. Turf quality of Merion and NJE P-114 biuegrasses
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Fig. 3. Turf guality of Birka and Nugget biuegrasses at three
locations.
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Adelphi had better quality.

One benefit of regional evaluations is that results from a
neighboring state may offer a broader base for recommending var-
jeties within a state. As examples: New Brunswick, New Jersey.
and Fairland, Maryland, are more representative than University
Park, Pennsylvania, of conditions in southeastern Pennsylvania;
and Blacksburg, Virginia. and University Park, Pennsylvania, have
conditions more similar to western Maryland's than do either
Fairland or Centreville, Maryland. Ideally, recommendations with-
in a state will not be limited to those grasses that had the best
quality at a single location in that state.

DENSITY. Density ratings assessed the thickness of the stand and
were based on both tiller density and uniformity of ground cover.
Density was rated in the spring (Rpril, May, June), summer (July.,
Aug), and fall (Sept, Oct, and Nov), with ratings for all three
seasons being obtained from Connecticut; Pennsylvania; Centreville,
Maryland; Fairland, Maryland (al two cutting heights); and Yermont.
Using data from these sites and following the same procedure used
for quality, the freguency of high and low grouping was determined
for density (Fig. 1). As indicated in the following section, den-
sity was an important component of quality.

QUALETY AND DENSITY CORRELATIONS. Significant correlations ex-
isted between quality and density. Spring density correlated

better with May qualtity (r = 0.76) than with April or June qual-
ity (r = 0.55 and 0.59, respectively). Summer density correlated
with June, July. and August quality {r = 0.71, 0.58, and 0.64,
respectively). The highest guality-density correlations occurred
with fall density ratings and September (r = 0.79) and October
quality {r = 0.80). The correlation dropped in November (r =
0.50). These results exemplify the strong infiuence of density on
quality ratings. Color ratings, taken at some locations but not
included in this report, did not correlate with quality as well as
density did.

in the spring, highest correlations between turf density and
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leaf spot resistance were found at New Jersey {r = 0.92) and
Pennsylvania {r = 0.80)}. This leaf spot resistance was best cor-
related with quality in May (r = 0.61) and June (r = 0.64). Good
correlation between summer density and spring leaf spot resist-
ance {r = 0.86) occurred at the Pennsylvania site; however, cor-
relation was poor at other sites, possibly due to differences in
recovery, the presence of other diseases, or other factors that
could affect summer density.

Although spring and summeyr ratings of leaf spot resistance
correlated significantly (v = 0.65), correlations between summer
rating and monthly gquality ratings were either nonsignificant or
very low.

Thatch measurements and monthly quality ratings were also
compared. Thatch weight correlated best with October and November
quality {r = 0.77 and 0.71, respectively}. Compressed thickness
correlated with September quality {r = 0.72), and uncompressed

* thatch correlated best with July through October quality (r =

0.64, 0.62, 0.65, and 0.64). Al17 other r values for thatch vs.
quality were lower.

DISEASE. Resistance to disease is an important aspect of turf
auality. Disease incidence i5 a reflection of the susceptibility
of an individual organism to a specific pathogen under a partic-
uiar set of environmental conditions. Therefore, disease suscep-
tibility of a Kentucky bluegrass may not he noted in certain
areas at times when it is guite evident in others.

A regional evaluation permits turf to be grown under differ-
ent environments, thus exposing new cultivars to many possible
disease situations. Although all diseases known to attack
Kentucky bluegrasses were not observed in this regional test,
many cormon diseases did occur and evaluations were made to deter-
mine susceptibility. Even though susceptibility of an entry was
noted at only one station, the entry was considered to have poten-
tial regional susceptibility.

17



Table 6. Mean and rank for Kentucky bluegrass disease ratings
(9 = no disease} for stripe smut, powdery mildew,and rust.

Disease: STRIPE SMUT PORDERY :HILDEYW LEAF RUST STEM RUST
Lacation: NEW JERSEY RHOSE RAGDE WEW JERSEY WEW JERSEY VIRGINIA
{Mew LSLAND ISLAND (New VERMONT {New {Newpors
grunsuick) (Kingston) {Kingston) Brunswick) {Burlington)  Brumswick) Hews}
Entry Mezn  Rank  Mean Rank  Mean Rank  Mean  Ramk Mean Rank _ Mean Rank  Mean PRank
A-20 .0 1 9.0 1 0.1 1 P .. 5.4 14 5.0 1 - -
A-10 9.0 1 5.0 1 .0 1 e e e 4.8 12 [ .. P
K&-144 2.1 1 2.0 1 7.0 24 9.9 1 8.4 2 7.5 21 2.8 1Bl
Aquila 5.1 1 9.0 1 9.0 1 2.0 1 2.1 3 7.5 21 2.4 i
K8-146 9.0 1 5.8 26 9.0 1 9.0 1 9.0 1 7.5 21 6.8' rd
PSU K-128 9.0 K 9.0 1 2.0 Al 3.7 38 2.0 1 [ .
PSlU #-162 .0 T 6.0 27 8.3 21 3.4 3 4.5 36 C e e
Zwartherg a.0 i 50 ZB 9.0 H 6.1 i 1.9 37 8.0 1 5.8 35
Xenhlue o.n 1 9.0 1 7.0 25 8.9 & 7.5 & 7.5 21 7.8 27
Minnesots & 9.0 3 .02 4.0 32 9.0 1 7.4 7 9.4 1 9.0 1
WK-4%2 9.0 1 2.9 1 3.0 1 5.0 1 6.6 u 8.5 8 3.5 37
Birka 9.0 1 9.0 1 9.0 1 e e e 8.1 3 PR 6.3 34
liK-408 9.0 T o 4.0 32 9.0 1 £.3 24 g.0 1 8.8 10
5-21 9.0 1 4.0 31 4.0 32 8.4 19 6.4 11 8.0 13 2.4 1
A-34 9.0 1 9.0 1 9.0 1 5.2 22 4.6 23 7.5 21 5.0 1
Hugget 9.0 1 9.0 i 2.4 i 3.0 1 5.4 14 9.0 1 8.8 10
Sydsport 9.0 1 9.0 1 g.0 1 7.5 25 6.4 11 B.S g 8.5 1%
8. Dak. Certified 9.0 T e e e s e e e 8.1 23 5.2 H 7.5 21 8.0 23
Yantage c.0 1 5.0 26 .0 24 7.2 29 3.4 3 2.5 37 2.5 38
Campus 2.5 20 70 22 9.9 1 7.4 26 3.9 28 7.0 31 8.5 2z
NJE P-36 8.5 20 9.0 1 9.0 1 9.0 1 e e e 8.5 8 7.0 3
Eylking ~ 8.5 20 4.0 3 4.0 32 6.3 3 1.0 37 2.5 B 8.5 19
Geary 8.5 4] N - 8.9 16 4.3 24 7.0 3 9.G 1
Park B.3 20 5.0 28 5.0 22 9.0 1 4.8 1k} 9.0 1 8.0 1
Feanstar 8.5 20 5.0 26 2.0 32 5.8 35 1.0 37 8.5 2 9.0 1
Palause 8.5 20 4.0 31 5.0 28 9.0 1 7.0 7 7.0 Ell 9.0 1
PSU ¥-107 8.0 27 2.0 1 2.4 1 6.3 3 1.0 37 8.5 8 8.8 n
IE P-3 8.0 27 7.0 22 5.0 2B 8.9 6 6.& Iy 1.5 2] 8.0 23
MJE P-11& 8.0 27 2.0 1 a.G 1 6.0 34 2.8 33 7.9 gl 7.5 29
Belturf 8.0 27 5.0 1 9.0 1 5.4 37 1.0 37 8.5 B 1.5 29
Sodeo 2.0 27 g.0 1 a1 1 9.0 1 7.0 7 7.5 21 7.8 27
Arista 7.5 32 2.0 1 8.0 1 7.8 24 5.2 15 7.5 21 8.8 n
George toun 7.0 33 5.0 1 a4 1 6.7 a0 4.8 13 B.%3 2 8.8 jid
Deltta 7.0 33 9.1 1 9.0 1 8.4 20 4.3 24 8.5 8 8.3 19
Coygar 5.5 35 4.0 31 an 32 8.0 1 7.8 5 8.5 8 8.5 18
Primg 3.5 36 4.0 31 4.0 32 9.0 1 5.2 16 8.5 8 6.8 32
Prata 3.5 36 4.0 3 5.0 28 7.3 27 1.8 36 8.0 19 8.0 23
Newpar: 3.3 35 4.0 2 4.0 32 9.0 1 3.9 28 6.5 35 3.0 1
Marion kRH 39 &0 3 4.0 2 3.5 37 1.0 37 6.5 34 5.0 36
Hindsor 0 33 4.0 3 4.0 32 1.3 27 4.8 19 P . 8.8 10
RJE P-35 P . 9.0 1 3.0 1 C e e e 1.3 3B .. 8.8 14
Adelphi 9.0 1 .0 1 i.9 ¥ L. ... 8.6 8
Trenton 9.0 1 8.0 1 4.3 2i - -
Mowing Ht(cm) 1.3 1.9 3.8 unc1ipped 1.9 5.0

Stripe Smut, Ustilage striiformis.

This disease appears to be more prevalent in Kentucky blue-
grasses that tiller profusely (Britton, 1963). Merion Kentucky
hluegrass has heen found to be very susceptible {Kreitlow and
Juska, 1959; Gaskin, 1966; and Halisky er al., 1966). Ccugar,
Primo, Prato, Newport, Merion, and Windsor were reported to be
susceptible to stripe smut in both New Jersey and Rhode Island
(Table 6).

Powdery Mildew, Evysiphe graminis.

Powdery mildew has become an jmportant disease of Kentucky
bluegrass with the introduction of improved cultivars such as
Merion {Britton, 1969). This disease is most damaging in shade
and under high nitrogen fertility. Greenhouse data obtained in

New Jersey and Vermont showed that Merion, NJE P-114, PSU ¥K-107,
Pennstar, Belturf, Zwartberg, and Fylking were most susceptible

to powdery mildew (Table 6).

Rust, Puceinia sp.

Couch (1962) stated that rust became an important furfgrass
disease with the introductien of the highly susceptible cultivar
Merion. Selections most susceptible to leaf rust {Puceinia poae-
nemoralis) in New Jersey were Merion, Vantage, Newport, and PSU
%-162 {Table 6). The Kentucky bluegrasses most seriously infecte
with stem rust (Puceinia graminis) in Virginia were Merion,
Vantage, and WK-412.

Leaf Spot, Felminthosporium SP.

Diseases caused by Helminthosporium Tungi possibly influence
the acceptance of a Kentucky bluegrass selection for turf usage
more than any other disease. Merion Kentucky bluegrass exhibits
good resistance to these organisms under field conditions
(Britton, 1969). Halisky et aZ. (1966) reported that Pennstar,
Anheuser Dwarf, and Merion exhibited a high degree of resistance;
Cougar and Newport showed moderate resistance; and Delta, Park,
and Common were highly susceptible. Data coliected in this
regional test confirmed these reporis (Table 7) and provide cred-
ibility to susceptibility measurements of other Kentucky blue-
grass selections. Sixteen selections were rated higher or as
high as Meriom in resistance to spring leaf spot. However, no
selection was more resistant to Teaf spot in summer than Merion,
with only NJE P-56 and Sodco rated equal. The narrvow-leaf up-
right selections generally were more susceptible to Helmintho-
sporizm fungi than the lower-growing selections.

bollar Spot, Scleroiinia homogocarpa.

Dollar spot does not destroy Kentucky bluegrass quickly, es-
pecially if adeguate moisture and nitrogen fertility are avail-
able to the plant {Britton, 1969). However, this disease consid:
erably reduces turf quaiity during weather ideal to the develop-



able 7. Mean and rank for Kentucky bluegrass disease resistance ratings
{9 = no disease) for spring leaf spot {April, May, June), summer

Teaf spot (July, August, September), dollar spot, and red thread.

Leaf Spot Leaf Spot Dollar Spot  Red Thread

Spring Summer

1try Mean Rank Mean Rank Mean Rank Mean Rank
-20 8.4 i 6.8 24 7.3 6 6.5 31
IE P-56 8.2 2 8.0 1 6.6 30 8.0 7
1gget 8.2 2 7.1 17 3.9 &3° 2.0 40
ieTphi 7.9 4 7.1 17 7.2 9 8.0 7
JE P-114 7.9 4 7.3 15 7.0 20 5.0 39
IE P-35 7.8 6 7.4 14 7.6 2 9.0 1
ydco 7.8 6 8.0 1 7.2 9 8.0 7
JE P-§ 7.7 8 7.6 8 7.2 g 8.0 7
/1king 7.6 9 7.6 8 6.8 27 7.0 27
rdsport 7.6 g 7.9 .\ 5.9 37 8.0 7
anstar 7.5 11 7.5 13 6.5 34 7.3 26
irka 7.5 11 7.7 5 7.0 20 7.0 27
~412 7.5 11 6.8 24 6.7 28 7.0 27
-34 7.4 14 7.6 8 6.7 28 8.0 7
worgetown 7.4 14 7.6 8 7.1 16 9.0 1
“anton 7.4 14 5.8 3% 6.8 26 8.0 7
srion 7.2 17 8.0 1 5.8 38 6.0 35
U K-128 7.2 17 3.0 43 7.3 6 8.0 7
U K-107 7.1 18 7.7 5 6.5 34 7.5 23
iartberg 6.7 19 6.5 31 7.0 20 8.2 5
intage 6.6 20 7.6 8 7.3 6 6.5 31
*imo 6.4 21 7.0 20 7.2 g 7.7 20
Tturf 6.2 72 7.7 5 7.2 g 6.5 31
144 5.1 23 6.6 28 5.4 40 . . . ...
U K-162 6.0 24 6.4 a2 8.0 1 8.2 5
-146 6.0 24 6.8 24 5.4 40 ... ...
wport 5.9 26 7.2 16 7.2 9 9.0 1
Mpus 5.8 27 6.0 36% 5.6 39 8.0 7
uila 5.6 28 6.7 27 5.1 42 . .. ...
Jsta 5.6 28 7.1 17 6.6 30* 7.5 23
ndsor 5.4 30 7.0 20 6.6 30 5.5 37
ugar 5.3 31 7.0 2% 6.6 30 8.0 7
-ato 5.1 32* 6.9 23 7.0 20 6.0 35
rk 4,9 33* 5.9 38 7.4 5 7.5 23
dta 4.8 34 5.1 41 6.0 36° 7.7 20
21 4.8 34 5.6 - 40 7.2 g 8.3 4
-4(3 4.8 34 6.6 28° 7.1 16 6.5 31
nnesota 6 4.6 37 6.9 723 7.5 4 8.0 7
touse 4.6 37* 6.3 35" 7.6 2 7.7 20
10 4.3 39* 5.0 42 7.0 20 6.7 39
ary 4,3 39* 6.4 32 7.1 16 8.0 7
nblue 3.8 41* 6.4 32* 6.9 25 8.0 7

Dak. Certified 3.8 417 6.0 36 7.7 16 5.5 37
. of Locations

Reporting: 9 4 4 1

ndicates poorest resistance at one or more locations.

ment of the causal fungus. No entry showed excellent resistance
to dollar spot. Selections evaluated in the regional test that
were most susceptible to dollar spot infection were Nugget, Aquil
K8-144, and K8-146 (Table 7).

Red Thread, Coviicium fuciforme.

Red thread has been identified as a pathogen capable of caus-
ing severe damage to all commonly cultivated turfgrass species in
the cool, humid area of North America {Couch, 1962). Damage from
this fungus can be materially curtailed by increasing soil fertil-
ity {Couch, 1962; and Britton, 1969). Red thread ratings of the
Pennsylvania test showed that Nugget, NJE P-114, South Dakota
Certified, and Windsor were most susceptible (Table 7). The
Kentucky bluegrasses with the least red thread weré Georgetown,

Newport, and NJE P-35.

Fusarium Blight, Fusarium roseum and Fusarium tricinctum.
Two fungi, F. rosewm and F. trieinctwn are associated with
the symptoms of fusarium blight, a disease first observed on

'Merion Kentucky bluegrass in southeastern Pemnsylvania in 1950

(Couch and Bedford, 1966). Since that time severe sporadic in-
festations have heen reported throughout the Northeast and other
parts of the country on various Kentucky bluegrass cultivars.
Although this disease occurs on Kentucky bluegrass over a wide
geographical range, no one has been able to reproduce the symp-
toms by artificial inoculation (Cole, 1976). Several workers
(Cole, 1976; Couch, 19763 Turgeon, 19765 and Funk, 1976) have
associated fusarium blight with high temperatures, drought stress
excessive nitrogen, and turf 3 years old or older that has devel-
oped some thatch. '

Cote {1976) suggested that races and strains of Fusarium or-
ganisms interact differently with different species and strains o
grasses, causing a cultivar to be resistant in one place but sus-
ceptible in another. Turgeon {I11., 1976) and Funk (N. J., 1976)
reported that Adelphi, Enmundi, P-59, and Windsor did not show
symptoms of fusarium blight when other Kentucky bluegrasses were

n



infected. However, Glade, Majestic, Touchdown, and Victa showed
no symptoms in ITlinois, but showed some infection in New Jersey.

Although personnel involved in this regional test have
reported fusarium blight in their states, no infestations of this
disease were reported as significantly occurring on any regional
test site. -However, due to the difficulty of contral and the
severeness of this disease, additicnal studies within the North-
east are needed to evaluate Kentucky bluegrass for stable, race-
nonspecific resistance to fusarium blight.

THATCH ACCUMULATION. Thatch is the undecomposed accumulated layer
of leaves, stems, roots, and rhizomes between green vegetation and
the soil surface. Altheough formation of some thatch may be bene-
Ficial, excessive thatch accumulatior may result in reduced turf

quality. Heavy accumulation of thatch provides an. ideal microen-
vironment and medium for disease-causing organisms and insects,
reduces the effectiveness of chemical pesticides, interferes with
good soil-plant-water interrelations, and increases heat and cold
injury (Beard, 1973; and Madison, 1970).

Beard {1973) pointed out that improved cultivars such as
Merion Kentucky bluegrass possess vigorous shoot growth that is
associated with a greater thatching tendency, especially under
low-traffic conditions. Information on thatch tendencies of the
various Kentucky bluegrasses is essential-in selecting cultivars
and in following appropriate management practices.

Correlations involving methods of thatch measurement included
data from Kentucky bluegrass selections that were evaiuated at
three or more locations. Corralations were based on 192 cbserva-
tions for organic-matter dry weight and compressed thatch thick-
ness and 157 observations for uncompressed thatch thickness. Com-
pressed and uncompressed thatch thicknesses were significantly
correlated with each other (v = D.76}, and the correlation coeffi-
cients of organic-matter dry weights with compressed and uncom-
pressed thatch thicknesses were r = 0.73 and r = (.52, respec-
tively. In view of the time required and the possibility of error
in obtaining organic matter weights, compressed thatch thickness

~n

measurements should provide a satisfactory method of evaluating
thatch accumulation of Kentucky bluegrasses.

Rased on organic-matter dry weight and uncompressed and com-
pressed thatch thicknesses, K8-144, Aguila, A-20, Nugget, Sodeo,
WK-412, Birka, and Pennstar on the average developed the most
thatch; Palouse, Cougar, S-21, Campus, South Dakota Certified,
Delta, Minnesota 6, and Arista developed the least thatch

(Table 8).
Although there was variation between locations in average

thatch accumulation, the differences may be due to management and
date of sampling {Tables -iii, iv, and v}. At Newport News,
Virginia, thatch samples were taken in the summer of 1974 and the
other locations were sampled a year earlier. However, the heavier
thatch organic-matter dry weight (Table ii1) and the greater
thatch compressed thickness (Table iv) obtained from the Newport
News test as compared with those from the Blacksburg test con-
firmed observations made by Virginia researchers. The greater
thatch accumulation obtained from the warmer test site is thought
to occur because of the Tonger growing period. Also, the high
temperatures and Timited soil moisture during the summer months
possibly reduced soil biological activity and, conseguently, the
decomposition of thatch.

Different cutting heights at Newport News and nitrogen fer-
tilization regimes at Blacksburg did not statistically influence
organic thatch weight development. However, the higher mowing
heights in Rhode Island produced 25% more thatch accumulation
than the lower mowing heights, as determined by compressed thatch
thickness and organic-matter dry weight.

The lack of difference in organic thatch weight between mow-
ing heignts at Mewport News is possibly because differential clip-
ping heights were imposed on the bluegrass only for the last 2
years of the study, whereas in Rhode Island the ¢lipping height
variable was conducted from the beginning of the experiment.

WINTER SURVIVAL. In the northern section of the Northeastern
Region many Kentucky bluegrass cultivars are often injured during




Table 8. Mean thatch measuremenis of compressed thatch thick-
ness, uncompressed thatch thickness, and thatch
organic-matter weights of 5 cm diameter plugs of
Kentucky bluegrass from up to five locations.

Compressed Uncompressed QOrganic
Thickness Thickness Matter
Entry cm Rank cm Rank grams  Rank
Palouse 1.5 1 2.00 p 3.54 1
Cougar 1.51 2.18 g 3.585 2
Park 1.52 3 2.16 7 4.54 39
5-21 1.54 4 2.08 5 3.58 6
Geary 1.53 5 1.94 1 4.01 17
S. Dak. Certified 1.55 5 2.07 4 3.78 8
Campus 1.55 5 2.27 14 3.73 7
Delta 1.57 8 2.16 7 3.56 3
Minnesota 6 1.58 9 z2.14 6 3.85 LA
Arista 1.59 10 2.21 12 3.93 14
Prato 1.60 11 2.03 3 4.1 20
Zwartberg 1.62 12 2.38 16 4.08 19
Adelphi 1.62 13 2.32 15 3.82 10
Newport 1.64 14 2.20 11 3.86 12
PSY K-162 1.65 15 2.52 29 3.86 12
Kenblue 1.68 16 2.19 10 3.67 5
Tranton 1.70 17 Z2.55 32 3.79 9
A-34 i.70 17 2.51 28 4.23 26
Primo 1.71 19 2.23 13 3.62 &
Merion 1.72 20 2.46 19 4.07 18
Vantage 1.75 21 2.54 31 4.18 23
Windsor 1.75 21 z.44 18 3.95 15
PSU K-128 1.75 21 2.47 21 4.67 40
Georgetown 1.76 24 2.46 19 4.27 28
K8-146 1.77 25 2.87 21 4,13 2]
NJE P-5 1.78 26 2.58 34 4,22 25
NJE P-114 1.79 27 2.50 25 4.21 24
NJE P-35 1.79 27 2.58 34 3.97 16
Fylking 1.79 27 2.50 25 4.23 27
A-10 1.79 27 2.50 25 5.11 43
WK 408 1.80 31 2.40 17 4.31 30
Belturf 1.80 31 2.52 29 4.15 2z
PSU ¥-107 1.80 3] 2.57 33 4.69 41
Sydsport 1.83 34 2.58 34 4.28 29
Pennstar 1.83 34 2.47 21 4.40 35
A-20 1.83 34 2.72 471 4.72 42
Birka 1.84 37 2.60 37 4.33 32
WK £12 1.90 38 2.47 21 4.3% 33
Sodco 1.90 38 2.68 40 4.39 33
NJE P-56 1.95 40 2.67 39 &.31 30
Nugget 1.95 40 2.72 41 4.45 37
Aguila 1.97 42 2.65 38 4.49 38
K8-144 2.00 43 2.81 43 4,43 36

Table 9. Winter survival (1970-1971) of Kentucky bluegrass grown

in Vermont {9 = no winter kill).
Entry Mean Entry Mean

*

Vantage 9.0 A Park 8.0 A-D
Nugget 9.0 A NJE P-1T14 7.7 A-E
Pennstar 9.0 A Palouse 7.7 A-E
Merion 9.0 A Georgetown 7.3 A-E
WK-408 9.0 A PSU K-107 7.3 A-E
NJE P-35 9.0 A 5-21 7.3 A-E
Adelphi 9.0 A Newport 7.3 A-E
Trenton 9.0 A K8-144 7.3 A-E
PSU K-1&62 9.0 A Delta 7.3 A-F
A-20 9.0 A Minnesota 6 7.0 A-F
NJE P-5 8.7 AB Fylking 7.0 A-F
A-34 8.7 kB A-10 6.3 B-G
Geary 8.7 AB Iwartberg 6.3 B-G
Birka 8.7 AB Kenblue 6.0 C-G
Sodco 8.7 AB K8-146 5.7 D-G
NJE P-56 8.7 AB Prato 5.7 D-G
Sydsport 8.3 ABC Cougar 5.3 EFG
Belturf 8.3 ABC Aquila 4.7 FGH
Windsor 8.3 ABC S. Dak. Certified 4.3 GHI
Primo 8.0 A-D Arista 2.7 HI
WK-412 8.0 A-D Campus 2.3 1
PSU kK-128 8.0 A-D

_ .
Means with like letters do not differ significantly from each
other.

winter, especially when snow cover is absent and Tow temperatures
persist. For this area it is imperative to use cultivars that
will tolerate open winters and produce quality turf during the

growing season.
Data obtained from Vermont showed that Campus, Arista, South

Dakota Certified, Aquila, Cougar, Prato, K8-146, and Kenblue were
Tess cold-resistant than Vantage, Nugget, Pennstar, Merion,
WK-408, NJE P-35, Adelphi, Trenton, PSU K-162, A-20, NJE P-5, A-2
Geary, Birka, Scdco, and NJE P-56 (Table 9). The other Kentucky
bluegrasses included in the study survived the low temperatures
with only slight apparent injury. Except for South Dakota
Certified, the eighi cultivars showing winter injury originated
from areas of the world characterized by relatively wmild winters.
Bluegrasses from such origins should be evaluated for winter
hardiness before being recommended for areas having severe winter



Iri general, those entries with low winter survival (Table 9}
also ranked Tow in turf quality {Table 5 and Fig. 1).

SEEDHEAD DEVELOPMENT. The development of inflorescence in
Kentucky bluegrass turf is objectionable in certain situations.

Seedhead formation is influenced by environment and will vary from
year to year. Adverse conditions way cause an increase in inflor-
escence {which is associated with the curtailing of vegetative
growth} and subsequently reduce turf density. Elongated culms
supporting seedheads are difficult to mow cliean, which further re-
duces the aesthetics of the turf. The use of Kentucky bluegrass
cuitivars that tend te produce insignificant quantities of seed-
heads in the spring may aid in improving turf quality.
Pennsylvania reported that Kentucky bluegrasses varied in in-
florescence development under low clipping heights (Table 10}.

Table 10. Seedhead counts on Kentucky bluegrass in Pennsyl-
vania in 1970

Seedhead Seedhead
Entry Lount® Entry Count
*¥k
Primo 108 A Kenblue 8 DE
Newport 107 AB Cougar 8 DE
Georgetown 98 AB Sydsport 8 BE
Trenton 88 ABC Delta 7 DE
A-20 74 A-D Minnesota 6 6 E
Campus 66 A-E Windsor 6 E
Arista 65 A-E VYantage 6 E
Sodco 38 B-E Nugget 6 E
Adelphi 26 CDE NJE P-114 5E
WK-408 22 DE S. Dak. Certified 3E
Marion 18 DE 5-21 3E
Prato i7 DE Geary 3E
WK-412 14 DE A-10 2 E
Birka 14 DE A-34 2 E
NJ& P-35 13 BE PSU K-107 2 E
PSU K-128 11 DE Palouse 2 E
NJE P-56 10 DE Park 2 E
NJE P-5 i0 DE Pennstar 0 E
PSU K-162 10 BE Balturf 0E
Zwartberg 10 DE Fylking 0E

Average count from 800 cmz.

Coun»s with Iike letters do not differ significantly from each
other.

ot

Primo, Newport, Georgetown, Trenton, A-20, Campus, and Arista pw
duced more seedheads than the majority df the Kentucky blue-
grasses included in the Pennsylvania evaluation. Only Pennstar,
Belturf, and Fylking did not develop inflorescence.

CONCLUSIONS

A moderate number of attractive, Tow-growing, turf-type selec-
tions did reasonably well at most Tocations. However, no single
selection was outstanding in all tests. Turf density was a majoi
factor in determining turf guality, but genetic color was not a
Timiting factor. 1t was established that a genetic-environment
interaction exists within the Northeastern Region.

11 entries were susceptible to one or more diseases. The
erect common types of Kentucky bluegrasses generally were rated
below the more decumbent turf types because of susceptibility to
helminthosporium Teaf spot, the most frequently observed disease
Other diseases that occurred in one or more locations are stripe
smut, leaf rust, stem rust, doilar spot, red thread, and powdery
miltdew. Fusarium blight was noted in several locations, but did

not develop significantly in these tests fo warrant selection
evaiuation,

It was determined that compressed thatch thickness was a
satisfactory test for determining thatch development. There was
more variation of thatch development between selections than
between locations. Thatch buildup and fall turf quality were
significantly correlated.

Most of the Kentucky bluegrass selections have enough winter
tolerance for the Northeastern Region. However, results from
Vermont gave indications that certain selections are more winter
hardy than others.

Selactions included in these tests were shown to vary signif
icantly in inflorescence development. Turf quality was reduced
when seedheads formed.

Praoperly chosen blends of Kentucky bluegrasses may help in

Ly B



obtaining more consistent long-term performance. Data from these
tests should help to determine which selections are most useful
in a blend. Nevertheless, much additional work remains to be
done to properly choose and evaluate the most appropriate blend

for a particular use situation.
Observations on larger turf plots at more locations for

Tonger periods are needed to evaluate Kentucky bluegrasses under
the various environment&1 conditions of the Northeastern Region.
Expanded Tong-term programs and varietal testing under different
natural and imposed conditions are required to solve many of the

problems encountered.
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Entry

wwerwy otauinys Ul RENTUCKY biuegrasses evaluated for 5 years at 11 loca-

e e
tions in the Northeastern Region.

Location April

Data are comparable within locations only.

May June July Aug Sept Oct Nov
A-10 Mt. Carme?, CONNECTICUT 5,80 6.58 6.83 7.20 6.47 6.10 6.15 7.80
University Park, PENNSYLVANIA 4.75 4.17 4.13 4.50 4.75 4,63 4.33 7.00
Nassau County, NEW YORK - 4.00 3.50 4.00 3.50 4,00 3.70 C
Ithaca, NEW YORK C 5.35 4.50 6.30 ... 1,70 7.70 . ...
New Brunswick, NEW JERSEY 2.88 2.88 3.08 3.73 3.65 3.85 6.00 3.50
Kingston, RHODE ISLAND 2.73 3.84 3.38 3.93 5,91 6.91 6.76 6.00
Fairland, MARYLAND 5.33 4.25 4.15 5.08 5.98 5,15 6.20 6.06
Burlington, VERMONT C .. 4.65 4,13 4,40 6,13 6.15 6.00 C
Blacksburg, VIRGINIA 6.76 5.77 6.64 7.61 5,53 7.46 7.71 7.50
Newport News, YIRGINIA 5.64 4.26 5.46 5.18 6. 68 5.04 4.88 5.30
A-20 Mt. Carmel, CONNECTICUT 7.40 8.30 7.95 7.90 7.67 7.65 7.85 8.50
University Park, PENNSYLVANIA 6.38 7.67 6.88 6.38 6.25 6.63 6.17 7.70
Nassau County, NEW YORK e 6.00 5.00 5.70 5.50 5.0G 5.00 R
Tthaca, NEW YORK .. 7.00 6.00 4,50 ... 6.00 6.30 C
New Brunswick, NEW JERSEY 6.45 6.70 6.00 6.78 7.20 6.85 .60 6.60
Kingston, RHODE ISLAND 4.89 7.76 7.34 7.74 7.83 8.20 8.00 7.32
Fairland, MARYLAND 7.40 7.98 7.00 7.08 7.75 6.83 7.34 7.16
Burlington, VERMONT .. 8.60 7.2 7.28 8.08 8,60 8.93 C e
Blacksburg, VIRGINIA 7.73 7.24 6.56 7.3 6.50 6.76 7.76 8.32
Newport News, VIRGINIA 6.00 5.60 6.74 6.00 6.40 5.34 4.10 5.37
B-34 Mt. Carmel, CONNECTICUT 6.30 6.40 7.00 6.70 6.85 6. 30 6.53 7.65
University Park, PENNSYLVANIA 5.50 7.60 7.40 7.63 7.56 8.13 7.20 7.70
Nassau County, NEW YORK C e 5.35 5.50 5.30 6.30 7.30 5,30 ..
Ithaca, NEW YORK C 5,80 6.15 4.20 ...  5.00 5.30 C
New Brunswick, NEW JERSEY 6.55 8.65 6.53 6.18 6.50 6.85 5.93 6.23
Kingston, RHODE ISLAND 4.64 7.03 7.13 7.58 7.79 g.01 8.57 7.66
Fairland, MARYLAND 5,82 6.89 7.75 6.36 7.19 6.01 6.91 6.93
Centreville, MARYLAND 4,88 4,90 6.54 5.68 5,34 5.48 6.00 6.08
Burlington, VERMONT C e 8.23 6.68 7.10 7.70 8.26 7.80 C
Biacksburg, VIRGINIA 6.94 7.43 6.94 7.10 7.43 6.85 6.54 7.13
Newport News, VIRGINIA 8.26 7.14 7.32 5.30 6.86 5,86 5.33 6.13
Table i continued
. s : ; Nov
Entry Location Bpri] May Jung July Aug Sept Get
, 5.63 6.00 6.80
Adelphi Mt. Carmel, CONNECTICUT 4.60 5,40 g.gg ?'S% g gg > 675 6 70
University Park, PENNSYLVANIA 6.50 7.17 6.8 .28 T L ey 376 79
Kingston, RHODE ISLAND 5.29 6.74 6.81 6.0t s toa 5 9 6 02
Fairiand, MARYLAND 4..86 6.00 S 270 150 T By 6.70
Cantreville, MARYLAND 1.30 1.30 2.95 510 3 5 58 320 e
Bur1ington, VERMONT e ‘69 770  5.60  8.22  7.56  7.68
Blacksburg, VIRGINIA 7.44 7.63 7. . .
.00 4.00 C.
Aquila Nassau County, NEW YORK 450 450 870 58 a0 4 L
Tthaca, NEW YORK C e 5,85 -80 $.3 T o 318 &8s
New Brunswick, NEW JERSEY 5.50 5.35 5.5 6.76 7'60 7'56 797 7'59
Kingston, RHODE ISLAND 4.05 5.11 5.?? .78 -8 3 o 6 39
Fairland, HARYLAND .56 600 Bl P4 83 525 618 6.60
Centreville, MARYLAND 5.66 5,12 8. > e 2 eh 2" 08 2 78 .
Burlington, VERMONT C e 6,65 5.4 5.36 6.8 o aFs 2 53
Blacksburg, VIRGINIA 5.99 6.6 6.03 7.86 6.17 I3 e A%
Newport News, VIRGINIA 6.92 6.00 6.7 . . . o
: E 78 .03 7.
Arista M. Carmel, CONNECTICUT 5,70 5.38 6.58 g.gg é'ég g-gg ?.go 530
University Park, PENNSYLVANIA 5.00 6.67 6.6 A 2 00 5 00 5 70 U
Nassau County, NEW YORK 3.50 g*gg & 00 ‘ 5,70 5. 30 oL
Ithaca, NEW YORK . 5.15 35 6.00 s el 33 3.85
New Brunswick, NEW JERSEY 2.63 2.93 3.14 3.29 g ¥ M ¢ 80
Kingston, RHODE ISLAND 2.41 3.20 2.79 590 ! £ao 599 6.09
Fairland, MARYLAND . 4,59 5.69 579 >-£0 5.2 3o ~ 50 175
Centreville, MARYLAND 4,52 4.54 . . . 92 610 T
: 4,13 4.23 4,74 5.04 4, . :
Burlington, VERMONT e 6 81 747 6.87 7.32 6.70 6.48
Blacksburg, VIRGINIA 4.74 5.76 -8 4 6.87 Ly oI g
Newport News, VIRGINIA 6.18 5.60 6.40 . . '
_ .24 6.93 6.53 6.77 8.00
Belturf Mt. Carmel, CONNECTICUT 7.10 §:¥3 ézgg é.§3 o2 2R A gt

University Park, PENNSYLVANIA 5,50



Table 1 continued

Entry Location April May June July Aug Sept Oct Nov
Belturf Kingston, RHODE ISLAND 3.70 4,43 5.10 6.53 7.97 8.12 8.20 7.41
(contd.) Fairland, MARYLAND 4,97 5.99 5.88 5.79 6.88 5.76 6.49 6,22
Centrevilie, MARYLAND 5.34 5.34 6.52 6.00 5.72 5.92 6.73 6.58
Burlington, VERMONT . 7.00 6.00 7.24 7.92 7.94 8.35 .
Blacksburg, VIRGINIA 6.53 7.04 7.13 7.01 7.10 7.55 7.24 7.15
Newport News, VIRGINIA 6.34 5.08 5.88 5.30 6.60 5.52 5.75 5.80
Birka Mt. Carmel, CONNECTICUT 65.40 6.36 6.72 6.86 6.95 6,47 5.43 7.15
University Park, PENNSYLVANIA 5.50 7.33 7.10 7.38 7.62 7.63 7.63 7.70
Nassau County, NEW YORK - 6.15 6.50 6.30 6.50 6.00 - 5.00 “ e
Ithaca, NEW YORX e 5.50 6.00 4.15 N 3.30 4.70 .
New Brunswick, NEW JERSEY 5.97 6.43 6.43 6.60 7.70 7.00 6.87 6.23
Kingston, RHODE ISLAND 4.09 6.34 6.66 7.4 7.64 7.91 7.68 7.04
Fairland, MARYLAND 5.47 6.59 6.86 5.95 6.70 5.82 6.48 6.58
Centreville, MARYLAND 4.92 4.98 6.26 5,94 5.48 5.58 5.9¢ ©  5.75
Burlington, YERMONT . e 8.03 5.80 5.80 7.16 7.46 8.25 . e .
Blacksburg, VIRGINIA 6.57 7.19 7.26 7.50 6.17 6.88 7.27 7.10
Newport News, VIRGINIA 7.26 6.382 7.88 5.50 7.32 6.14 5.40 5.90
Campus  Mt. Carmel, CONNECTICUT 5.70 5.66 6.52 6.58 6.63 5.80 6.40 6.90
University Park, PENNSYLVANIA 5.38 6.40 6.00 6.50 6.60 6.75 6.88 7.00
New Brunswick, NEW JERSEY 3.10 3.13 3.38 '3.75 5.20 6.00 4,53 4.00
Kingston, RHODE ISLAND 2.75 3.93 4,63 6.36 7.29 7.70 7.68 7.20
Fairland, MARYLAND 4.12 5.86 5.90 5.40 5.98 4,86 5.58 5.72
Burlington, VERMONT e £.15 4,38 5.12 5.40 5.52 5.48 PR
Blacksburg, VIRGINIA 4.76 5.83 6.61 7.76 7.10 7.20 6.43 6.28
Cougar Mt. Carmel, COWNNECTICUT 5.40 5.94 6.22 6.70 6.45 5.83 6.17 7.25
University Park, PENNSYLVANIA 5.13 4.33 5.80 5.13 6.30 6.63 6.50 7.00
Nassau County, NEW YORK e 4.00 4,70 4,70 5.00 6.00 5.00 e
Tthaca, NEW YORK e 5.85 6.00 4.65 e e -3.30 5.00 C e
New Brunswick, NEW JERSEY 3.00 2.95 3.25 3.80 5.00 5.65 4,98 4.55
Kingston, RHODE ISLAND 2.75 3.63 4.24 5.90 7.18 7.48 7.57 6.51
Table 1 continued
Entry Location April May June July Aug Sept Oct Nov
Cougar  Fairland, MARYLAND 4.33 5,37 5,50 5.29 5.95 5.61 5.98 6.00
(contd.) Centreville, MARYLAND 4.68 4,94 6.62 5.88 5,00 4,73 5.43 5.53
Burlington, VERMONT e . 6.00 5.60 5.40 6.40 6.86 7.48 e
Blacksburg, VIRGINIA 5.90 6.17 6.35 7.41 5.50 6.75 6.56 6.55
Newport News, VIRGINIA 6.36 5.74 6.88 4.80 5.00 5.14 4.08 6.00
Delta Mt. Carmel, CONNECTICUT 5.70 5.58 5.74 6.30 6.08 5.47 5.93 7.15
University Park, PENNSYLVANIA 4.75 3.33 4,10 4,12 3.70 4.00 5.00 4,30
Nassau County, NEW YORK . . 3.00 2.30 3.00 .15 3.G0 3.00 e
Ithaca, NEW YORK R 4.85 5.65 5.65 ... 5.30 5.70 C e
New Brunswick, NEW JERSEY 2.38 2.25 2.30 2.18 2.35 2.30 2.48 2.18
Kingston, RHODE ISLAND 3.01 4,96 4,03 4,87 5.23 5,93 6.90 5.88
Fairland, MARYLAND 4,93 4,74 4.91 4.93 5.55 4,53 4.80 5.34
Centraville, MARYLAND §.28 5.02 5.26 5.66 5.00 4,90 5,25 5.08
Burlington, VERMONT . 6.10 4,33 4.62 5.68 6.28 6.98 R
Blacksburg, VIRGINIA 6.61 6.13 6.63 6.37 4.90 6.18 7.10 7.15
Newport News, VIRGINIA 5.68 5,20 6.26 4.85 5.86 4.80 5.10 5.33
Fylking Mt. Carmel, CONNECTICUT 6.90 6.58 6.68 5.96 6.80 6.23 6.50 7.15
University Park, PENNSYLVANIA 5,50 7.40 7.50 7.68 7.50 7.80 7.80 7.70
Massau County, NEW YORK . 5.50 5.35 5.70 6.20 6.00 5.30 e
Ithaca, NEW YORK . .. 5.30 7.35 5.15 e . 4,00 4,60 e
New Brunswick, NEW JERSEY 6.20 7.13 6.85 6.93 7.35 7.50 6.98 6.93
Kingston, RHODE ISLAND 3.53 5.86 6.47 7.53 7.60 7.37 7.24 6.64
Fairland, MARYLAND 5.37 6.73 7.33 6.03 6.61 5.46 6.26 6.50
Centreville, MARYLAND 4,34 4,68 5.62 5.086 4,40 4.10 4.75 4.68
Burlington, VERMONT e 7.18 6.43 6.46 7.08 7.60 8.00 e
Biacksburg, VIRGINIA 7.06 6.94 6.85 7.99 7.30 7.32 6.84 7.05
Newport News, VIRGINIA 7.38 6.80 7.74 5.50 6.19 5.28 5.50 5.90
Geary Mt. Carmel, CONNECTICUT 6.80 5,98 6.28 6.56 5.98 6.00 5.57 6.75
: University Park, PENNSYLVANIA 5.13 5.00 5.00 4.75 5.00 5.50 5.63 6.00
Nassan Cnuntv. NEW YORK . 3.15 3.00 3.30 3.20 4.00 3.00 .



AW EE 1 wuiL ey

Entry Location April May June July Aug Sent Oct, Nov
Geary Fairland, MARYLAND 5.32 5.06 4,50 5.07 6.11 5.70 6.29 6.15
{contd.) Centreville, MARYLAND 5.48 4,74 5.68 5.20 5.26 4,93 5.00 5.15
Burlington, VERMONT ... 6.53 4.60 5.18 6.34 £.66 7.53 .
Blackshurg, VIRGINIA 6.23 5,37 6.03 5.83 5,67 6.68 6.41 6.43
Newport News, VIRGINIA 5.68 4.68 6.08 4.80 6.66 6.38 5.43 6.23
George- Mt. Carmel, CONNECTICUT 5,40 5.84 6.24 6.32 6.08 5.47 6.03 7.65
town  University Park, PENNSYLVANIA 6.13 7.50 7.20 6.88 6.86 6.98 7.45 7.70
Nassau County., NEW YORK . 5.30 4,65 4.00 4,85 5.00 4.30 .o
Ithaca, NEW YORK e . 6.15 6.30 5.G0 e . 5,30 5,30 e
New Brunswick, NEW JERSEY 6.18 5.25 4,48 4.23 5.50 6.35 5.05 5,38
Xingston, RHODE ISLAND 5.0B 6.50 6.37 7.04 7.00 7.44 8.04 7.61
Fairland, MARYLAND 5.9% 6.88 5.86 5.50 6.30 5.86 6.94 6.86
Centreville, MARYLAND 6.33 6.08 6.60 5.83 5.65 5.50 6.57 6.13
Burlington, VERMONT . e 7.20 7.20 6.80 7.30 7.80 7.68 ..
Blacksburg, VIRGINIA 7.04 6.89 6.81 6.90 7.43 7.48 6.81 7.85
Newport MNews, VIRGINIA 7.62 6.46 7.28 5.00 6.40 5.20 5.43. 6.23
K8-144  MNassau County, NEW YORK 5.50 5.35 5.30 6.00 5.00 5.00 ..
Ithaca, NEW YORK C e 5.15 5.35 4,35 . 5.70 5.30 .
New Brunswick, NEW JERSEY 5.68 5,28 5.20 6.60 7.85 7.90 7.25 6.95
Kingston, RHODE ISLAND 4,10 5.24 5.07 6.51 7.41 7.66 7.93 7.49
Fairland, MARYLAND 5.54 6.17 6.08 5.66 6.35 5.33 5.99 6.49
Centreville, MARYLAND 5.50 5.40 6.34 5.60 5.14 5.43 6.33 6.15
Burlington, VERMONT Co 6.85 5.60 5.28 6.20 6.80 7.65 ..
Blacksburg, VIRGINIA 6.51 6.81 6.69 7.74 5.10 6.98 6.43 7.02
Newport News, YIRGINIA 7.06 6.34 7.14 5.15 6.12 5.52 5.18 6.13
K8-146 Nassau County, NEW YORK 5.00 5.00 6.00 5.00 4.00 4.70 ..
Ithaca, NEW YORK .. 5.50 5.65 3.65 .. 3.30 £,70 N
New Brunswick, NEW JERSEY 5.38 5.20 5.38 6.63 7.50 7.50 7.23 6.75
Kingston, RHODE ISLAND 3.96 5.03 4,90 6.77 7.23 7.65 7.90 7.24
Fairland, MARYLAND 5.50 6.22 6.53 5.71 6.30 5.47 65.29 6.26
Centreville, MARYLAND 5.66 5.12 6.40 5.50 5.66 5.33 6.28 6.43
Table 1 continued
Entry Location April May June July Aug Sept Oct Nov
K8-146 Burlington, VERMONT Coa . 6.05 4.8 5.02 6.36 6.64 7.05 e
{contd, ) Blacksburg, VIRGINIA 6.04 7.16 6.46 7.80 6.77 6.98 6.33 7.32
Newport News, VIRGINIA 7.26 5,54 7.06 5,35 6.38 6.00 4.85 6.43
Kenblue Mt. Carmel, CONNECTICUT 7.20 6.48 6.36 6.84 6.85 6.33 6.30 7.40
University Park, PENNSYLVARIA 5,25 4,23 4,70 3.63 4.00 5.00 £.75 6.30
Nassau County, NEW YORK .. 4,36 3.85 3.70 4.30 4.0G. 4.00 e
Ithaca, NEW YORK . 4,50 4,30 5,20 . 6.00 5.00 . e
New Brunswick, NEW JERSEY 3.30 2.33 2.38 2.63 3.35 3.50 3.53 3.65
Kingstoh, RHODE ISLAND 3.38 3.7 3.16 4.61 5.93 6.76 7.07 5.88
Fairland, MARYLAND 5.17 4.83 4,23 4,82 5.79 5.66 6.41 6.31
Centreville, MARYLAND 560 4,80 6.02 5.32 5.20 5.50 6.43 5.50
Burtington, VERMONT e . 6.05 4,70 5.28 6.30 6.82 7.15 . s
Blacksburg, VIRGINIA 6.23 5.39 5.93 6.76 6.33 6.92 6.74 6.98
Newport News, VIRGINIA 4,98 3.52 5.48 4.85 6.54 6.26 5.83 5.10
Merion Mt. Carmel, CONNECTICUT 5.70 6.16 6.70 6.70 6.03 6.27 6.40 7.25
University Park, PENNSYLVANIA 5.50 7.67 7.50 7.63 6.90 6.38 7.75 7.30
Nassau County, NEW YORK . 6.15 5.65 6,00 6.50 7.00 5.30 e .
Ithaca, NEW YORK' ... 5.50 5.30 4.20 v e 3.70 5.00 e
New Brunswick, NEW JERSEY 3.98 4,15 4,13 5.05 6.65 6.50 5.05 4.70
Kingston, RHCDE ISLAND 4,16 7.01 6.33 7.52 7.94 7.96 7.46 7.01
Fairland, MARYLAND 6.01 7.10 7.45 6.24 6.70 6.07 7.05 6.87
Centreville, MARYLAND 4,98 5.00 5.54 5.72 5.34 5.50 4.75 4.50
Burtington, VERMONT . 8.48 6.98 7.56 8.12 8.36 8.48 ..
Blacksburg, VIRGINIA 6.67 6.99 6.79 6.23 6.10 7.53 6.97 7.03
Newport News, VIRGINIA 7.18 6.18 7.66 6.00 6.92 6.14 5.40 5.90
Minne- M. Carmel, CONNECTICUT 7.40 6.46 6.82 7.06 7.03 6.17 6.33 7.65
sota & University Park, PENNSYLVANIA £.88 4,33 4,00 4,38 4.80 5.13 5.25 6.00
Nassau County, NEW YORK 2.86 3.35 3.30 3.80 4.00 4.00 .
E@haca, NEH”XQBKTPIA . 4.50 4,50 5.65 . 6.70 5,30 -



Entry Location April May Juhe July Aug Sept Oct Noy

Minne-  Centreville, MARYLAND 4.88 4,66 5.84 5.40 5.12 5.43 5.33 5.43
sota & Burlington, VERMONT ... 6.55 4.98 5.16 7.42 7.22 7.43 . e
(contd.) Blacksburg, VIRGINIA 6.37 5.56 6.30 6.29 5.30 6.27 6.43 6.87
Newport News, VIRGINIA 5.28 3.92 6.00 4.85 6.46 5.94 5.53 5.33
Newport Mt. Carmel, CONNECTICUT 5.60 5.78 5.92 6.44 5.35 5,56 5.50 7.00
University Park, PENNSYLVANIA 5.76 6.73 6.40 6.20 6.60 6.70 7.30 7.38
Nassau County, NEW YORK . 4,20 4.00 3.70 5.15 5.00 4.00 . e
Ithaca, NEW YORK .. . 4,85 5.20 4.50 . 6.30 5.70 . e
New Brunswick, NEW JERSEY 3.08 3.13 3.05 2.70 4.15 3.15 2.35 2.23
Kingston, RHODE ISLAND 3.48 4.59 4,18 5.86 6.57 6.88 7.26 6.29
Fairiand, MARYLAND 5.47 5.78 5.75 5.91 6.86 6.06 6.70 6.59
Centreville, MARYLAND 5.22 4,38 5.60 5.86 5.42 5.20 5.45 5.50
Burlington, VERMONT . e 6.18 4,63 A.74 5.84 5.88 7.10 o
Blacksburg, VIRGINIA 5.04 5.70 6.417 7.04 6.863 7.25 6.79 6.88
Newport News, VIRGINIA 6.66 5.94 6.68 4.50 6.54 5.94 5.08 6.10
NJE P-5 Mt. Carmel, CONNECTICUT 4.80 5.16 5.70 5.80 5.48 5.33 5.50 6.75
University Park, PENNSYLVANIA 6.13 7.33 6.40 7.25 7.06 7.63 7.63 ° 6.00
New Brunswick, NEW JERSEY 5.90 6.38 6.18 6.40 6.85 6.70 5.48 5.53
Kingston, RHODE ISLAND 4.66 6.13 6.24 6,53 6.80 7.30 7.73 7.54
Fairland, MARYLAND 4,39 5.29 6.15 5.70 6.61 5.09 5.36 5.86
Centreville, MARYLAND 4,94 4.46 5.78 5.14 4,94 5.18 5.68 5.40
Burlington, VERMONT e . 8.13 6.70 6.24 6.94 7.54 8.05 e
Blacksburg, VIRGINIA 6.8% 7.46 7.46 7.19 7.17 7.58 7.64 7.22 -
Newport News, VIRGINIA 7.30 6.80 7.26 5.00 6.68 5.72 4,48 6.23
NJE P~35 Mt, Carmel, CONKECTICUT 6.50 6.24 6.78 6.70 6.70 5.93 6.67 6.80
University Park, PENNSYLVANIA 5.88 7.83 7.10 7.25 6.96 7.33 7.00 5.70
Kingston, RHODE ISLAND 5.00 6.68 6.43 7.17 7.74 8.01 8.50 7.83
Fairland, MARYLAND 4.86 6.38 6.85 5.54 5.58 5.06 6.20 6.06
Burlington, VERMONT . e 8.10 6.80 6.96 7.84 8.34 8.25 e
Blacksburg, VIRGINIA 7.07 6.96 7.16 7.37 6.33 7.48 6.43 7.10
NJE P-56 Mt. Carmel, CONNECTICUT 4.40 5.10 5.52 6.00 5.88 .00 6.00 7.05
University Park, PENNSYLVANIA 5.13 7.87 7.10 7.63 7.58 8.00 7.88 7.00
Nassau County, NEW YORK . - 5.85 5.70 6.30 5.35 5.00 5.00 . e .
Table 1 continued
Entry Location April May . June July Aug Sept Oct Nov
NJE P-~56 Ithaca, NEW YORK . e 6.50 7.50 6,50 e 7.00 7.70 C e
(contd.) MNew Brunswick, NEW JERSEY 5.78 6.80 6.75 7.53 7.65 7.65 7.08 6.68
Kingston, RHODE ISLAND 4.45 6.84 7.62 8.02 7.87 8.04 8.44 8.08
Fairland, MARYLAND 4.49 5.35 6.05 5.40 6.29 4,89 5.56 5.76
Centreville, MARYLAND 4,74 4.68 5,60 4.84 4.66 4.75 5.53 5.25
Burlington, VERMONT C e 8.15 7.00 6.28 7.22 7.72 8.08 e
Blacksburg, YIRGINIA 7.07 7.47 7.76 8.13 6.57 7.98 7.24 7.70
Newport News, VIRGINIA 6.84 5.80 6.32 5.00 6.12 4.94 4.50 5.66
NJE P-114 Mt. Carmel, CONNECTICUT 5.40 5.52 6.22 6,34 6.23 5.87 6.43 7.65
University Park, PENNSYLVANIA 5,38 7.66 5.70 7.50 7.16 7.63 7.50 7.00
Nassau County, NEW YORK .. 5.85 5.35 5.70 5.85 5.30 4,7C .
Ithaca, NEW YORK . e 6.35 6.70 5.50 e 7.00 6.00 e
New Brunswick, NEW JERSEY 6.68 6.95 6.90 6,25 7.35 7.50 5.80 6.00
Kingston, RHODE ISLAND 5.16 7.34 7.04 7.63 7.76 7.62 8.07 8.33
Fairiand, MARYLAND 4.63 5.73 6.16 5.40 6.11 5.03 5,59 5.87
Centreville, MARYLAND 5.00 4.80 5.92 5.34 5.00 5.00 5.43 £.35
Burlington, VERMONT s g8.10 6.95 7.12 7.44 7.98 8.35 e
Blacksburg, YIRGINIA 7.25 7.87 7.19 7.90 5.97 7.93 7.49 7.88
Nugget  Mt. Carmel, CONNECTICUT 5.30 5.40 5.80 6.14 5.43 5,77 5.87 7.25
University Park, PENNSYLVANIA 3.25 8.57 8.34 8.2% 6.98 6.25 5.75 8.00
Nassau County, NEW YORK e 6.80 7.35 7.70 7.00 7.00 6.00 .
Ithaca, NEW YORK . 6.60 .65 3.50 AN 4,30 5,00 e
New Brunswick, NEW JERSEY 4,35 7.38 8.05 5.73 7.00 7.35 5.45 5.15
Kingston, RHODE ISLAND 2.49 6.21 8.14 8.37 7.57 7.30 7.12 6,83
Fairiand, MARYLAND 3.35 5.41 6.54 5,36 5.95 4,48 5.15 5,52
Centreville, MARYLAND 4,06 4.06 6.20 5.20 4.74 4.58 5.25 5.55
Burlington, VERMONT . 8.25 8.10 7.68 7.74 7.82 7.83 e
Blacksburg, -YIRGINIA 5,23 7.70 6.38 6.56 5.63 6.73 6.37 6.88
Palouse M%. Carmel, CONNECTICUT £.20 5.82 6.22 6.52 6.43 5.70 5.90 7.00



Entry Location April May June July Aug Sept Oct Nov
Palouse Ithaca, NEW YORK ... 4,35 4.30 5,30 e 5.70 5,00 ..
(contd.) New Brunswick, NEW JERSEY 3.20 2.60 2.38 2.88 3.20 3.00 3.40 3.58
Kingston, RHODE ISLAND 3.04 4.54 2.89 3.93 5.45 6.2% 6.77 5.69
Fairland, MARYLAND 5.43 5.19 4.56 b.24 6.28 5.88 6.49 6.30
Centreville, MARYLAND 5.14 4,52 5.838 5.14 4,86 4.58 4.43 4.88
Burlington, VERMONT C e 5.95 4.28 4.50 5.88 6.60 7.15 e
Blacksburg, VIRGINIA £.97 5.13 6.00 6.57 5.67 6.98 6.33 6.72
Newport News, VIRGINIA 5.60 4,36 5.74 4.35 6.32 5.54 4,90 5.00
Park Mt. Carmel, CONNECTICUT 5.40 5.82 5.84 6.28 5.95 5.30 5.47 6.75
University Park, PENNSYLVANIA 5.13 5.67 5.20 5.00 5.50 5.38 6.38 7.00
Nassau County, NEW YORK o 2.80 3.00 3.00 3.35 3.00 3.00 C e
Ithaca, NEW YORK P 4.5 4.65 5.0C Co 6.0C 5.30 o
New Brunswick, NEW JERSEY 3.48 2.48 2.20 3.33 3.50 4.00 3.58 3.75
Kingston, RHODE ISLAND 3.10 4,68 3.51 4,46 5.73 6.04 6.81 6.04
FairTand, MARYLAND 5.82 5.32 4,34 5.30 6.10 5.69 6.33 6.13
Centreville, MARYLAND 4.86 4,60 5.72 5.00 4.66 4,25 4.45 4.93
Burlington, VERMONT e 6.10 4.30 4.44 5.74 6.42 6.50 o
BTacksburg, YIRGINIA 6.0C §.53 5.35 5.56 5.40 6.73 6.84 6.53
Newport News, VIRGINIA 5.54 4.47 6.00 4.65 6.48 5.20 4,90 5.67
Pennstar Mt. Carmel, CONNECTICUT 6.90 6.44 6.78 6.92 6.68 6.13 5.90 7.05
University Park, PENNSYLVANIA 5.43 7.63 7.50 7.63 7.56 7.75 7.75 7.80
Nassau County, NEW YORK e 4.65 4.50 5.00 5.50 6.00 4.30 ...
Ithaca, NEW YORK e 5.35 6.80 5.70 Ve 4.30 5.00 e
New Brunswick, NEW JERSEY . 5,88 6.78 6.88 6.88 7.15 7.15 6.65 6.58
Kingston, RHODE ISLAND 3.33 5.65 6.74 7.60 7.46 7.43 7.11 6.79
Fairland, MARYLAND 4,82 6.20 7.28 5.61 6.34 5.05 5.63 5.95
Centreviile, MARYLAND 4.34 4.14 b.54 4,98 4,860 3.93 5.08 5.25
Burlington, VERMONT C e 7.88 6.80 6.50 7.30 7.52 8.00 I
Blacksburg, VIRGINIA 6.94 7.74 6.94 7.64 6.66 6.98 6.23 7.10
Newport News, VIRGINIA 7.46 6.80 7.20 4.80 5.80 4.40 5.00 5.67
Prato Mt. Carmel, CONNECTICUT 6.70 6.30 6.54 6.60 6.38 6.33 6.27 7.80
University Park, PENNSYLVANIA 5,50 5.33 5.20 5.63 5,92 6.00 6.50 7.30
Nassau County, NEW YORK N 3.85 3.85 5.G0 5.50 6.00 5.00 e
Table i continued
Entry Location April May June’ July Aug Sept ZC;[) Nov
4-00 . - o
to Ithaca, NEW YORK .. 6.50 6.15 5.65 .-
?ggntd.) New Brunswick, NEW JERSEY 2.95 2.88 ~ 3.15  3.30 5.00  4.50  3.65 3%8
i 00 4.19  5.43  6.74  7.20 7.10 6.
Kingston, RHO\[{JEAELAND -421313 2.30 AL R T 0 T 2 1
Fairland, MAR . . . . ' ’ '
Centreville, MARYLAND 4,80 4,68 5.94 5.40 ggg ggi ?gg 5.23
BurTington, VERMONT - 5.78 5.13 5.54 . i £ 50 630
Blacksburg, YIRGINIA 5.40 5.60 6.03 7.80 Sgg 4-72 4-60 5-57
Newport News, VIRGINIA 6.22 5.26  6.08  4.50 5, . ‘ '
10 7.15
i Mt. Carmel, CONNECTICUT 6.00 6.00 6.68 7.08 6.53 6.47 6.
Prime University Park, PENNSYLVANIA 5,63 6.50 6.40 6.25 6.60 7.00 7.50 7.70
Nassau County, NEW YORK . 4,30 3.80 6.30 5.00 5.00 ggg e
Ithaca, NEW YORK .. 500 530  4.35 oo ggg 2oe 503
New Brunswick, NEW JERSEY 3.170 3.43 3.35 3.58 7-28 7-57 7-59 5 5
Kingston, RHODE ISLAND 2.55 4.29 4,94 6.38 6'96 6'03 6.57 6:42
Fairiand, MARYLAND 4.95 5.80  6.29  6.00 6.oc &0 & &
Centreville, MARYLAND 4,58 4,54  5.72  5.12 72 408 4.00 40
Burlington, VERMONT . - 6.33 4.45 4.52 2 %0 6.82 7-33 7 i
Blacksburg, VIRGINIA 6.46 6.17 6.59 7.17 5.60 4.18' 3.65 5-.00
Newport News, VIRGINIA 7.22 6.52 6.52 5.00 . . . _
6.47 7.15
~1 Mt. Carmel, CONNECTICUT 6.60 5.92 6.22 6.82  6.68 5.83
PoU K07 University Park, PENNSYLVANIA 5.62 7.33 7.20 7.38  7.52  7.68  7.50  7.40
6.15 5,80  5.30 5,50 6.00 5.30 ...
Nassau County, NEW YORK . . 5 00 500 C
Ithaca, NEW YORK .. 4.8 58 520 . I L
New Brunswick, NEW JERSEY 6.05 6.85 6.90 6.85 ?-50 Dae 742 6.66
Kingston, RRODE ISLAND 3.53 ggig ggg AL AL - S S o4
Fairland, MARYLAND . . . . ' : )
Centreville, MARYLAND 4,54 4.46 5.54 5.20 453,3 ggg gig 4.93
Burlington, VERMONT e 7.20 6.33 6.00 6.40 7-13 6.81 795
Blacksburg, YIRGINIA 6.67 7.44 6.64 7.61 6. . . .
8 7.00
- University Park, PENNSYLVANIA 5.13 7.77 7.40 7.25 7.32 7.70 7.5
PU K-z New Bruns%i'ck. NEW JERSEY 6.33 6.63 6.43 6.40 6.85 7.00 6.70  6.15

ks



Entry Location April  May Juna duly Aug Sept Oct Nov

PSU K-162 Mt. Carmel, CONNECTICUT 6.00 5.94  6.12  6.26  6.13  6.07  5.93  6.65
University Park, PENNSYLVANIA 4.50 . 5.17  5.00  5.38  5.60  6.25  6.75  6.30
New Brunswick, NEW JERSEY 6.30 4.33  4.55 5.45  6.00  5.15  5.23  5.38
kingston, RHODE ISLAND 3.73 5.5  4.26  6.08  6.60  6.80  6.92  5.93
Fairland, MARYLAND 5.72  5.40  5.30  4.90  6.23 5.3  6.32 5.9
Burlington, VERMONT .. 7.55  5.88  5.94  6.78  7.04  7.45 L

5-21 Mt. Carmel, CONNECTICUT .00 6.18  6.12 6.50 6.8  5.93  5.83  7.00
University Park, PENNSYLVANIA 5.88  4.33  4.70  4.63  5.00  5.13  5.38  6.70
Nassau County, NEW YORK . 3.35  3.00  3.30  3.35  3.00  3.30 '
Ithaca, NEW YORK ... 3.8  4.50  4.85 ... 470  5.00 .
New Brunswick, NEW JERSEY 3.23  2.33  2.30  2.88  3.30  3.50  3.70 3.73
Kingston, RHODE ISLAND 3.05 4.6 3.9 4.50  5.50  6.15  6.55  5.74
Fairland, MARYLAND 5.50  5.06 4,43 5,27 6.35 5.85 6.68 6.35
Centreville, MARYLAND 5.20  5.06 5.54  5.48  5.06  4.65  4.58  4.93
Burlington, VERMONT . 635 4.73  5.32  6.42  7.30  7.55 '
Blacksburg, VIRGINIA 6.0 5.44  6.19  6.50  6.43  6.77  6.91  6.93
Newport News, VIRGINIA 5.90 4.28  5.80  4.50  6.58  6.00  4.90  5.57

Sodco Mt. Carmel, CONNECTICUT 5.90 5.8  6.10  6.58 6.1 6.17  6.20  7.25
University Park, PENNSYLVANTA 6.00  6.73  6.80  7.13  7.26  7.00  7.25  7.00
Nassau County, NEW YORK . 5.50  6.30  5.30  6.20  5.00  6.00 ]
Tthaca, NEW YORK S .. 6.00  5.65 5.35 ... 6.00  6.30 ..
New Brunswick, NEW JERSEY 6.18  6.80  6.85  7.20  6.85  7.15  7.40  7.03
Kingston, RHODE ISLAND 2.5  6.16  6.30  7.61 7.91  8.04  7.97  7.53
Fairland, MARYLAND 4.95 5.5  6.18  5.50  6.60  5.80  6.26  6.44
Centreville, MARYLAND 4.68 4.60  6.26 5.40  5.06  5.40  5.83 5.50
Burlington, VERMONT 0. 7.3 6.55 6.50 7.66  7.86  8.18 '
Blacksburg, VIRGINIA 7.00  7.33 7.03 7.60 6.87 7.42 7.80 7.43

. Newport News, YIRGINIA 726 6.26  7.28  5.70 7.3 6.32  5.60  6.77

. Ak,
Cortified Mt. Carmel, GONNECTICUT 6.30  5.78  6.16  6.70 6.6

University Park, PENNSYLVANIA 4.88  3.33 3.60 3.63 - 3.72 2:33 g:}g 2‘28
Nassau County, NEW YORK .. 2.8 300 3.00  3.15  4.00 - 4.00 )
Tthaca, NEW YORK .. 4.00 4.30 3.35 .. 6.00 5.00 N
New Brunswick, NEW JERSEY 2557 1.83  1.83  1.73  2.00  3.15  2.45  2.23
Kingston, RHODE ISLAND . ... 170 3.3 3.8 55 5 )

.85 4,35

Table i continued

Entry Location April May June July Aug Sept Oct Nov
S. Dak. Fairland, MARYLAND 5.05 4.98 4,46 4,84 5.56 5.51 6.16 5.76
Certified Centreville, MARYLAND 5.12 4,82 5.46 5.28 5,02 4,50 5.18 4,85
{contd.) Burlington, VERMONT e 5.05 3.88 4.10 5.94 6.28 6.48 e
Blacksburg, VIRGINIA 6.62 5.41 5.81 6.10 4.00 6.62 5.91 6.98
Newport News, YIRGINIA 4,76 3.46 - 4.94 4,80 5.64 5.60 5.35 5.53
Sydsport  Mt. Carmel, CONNECTICUT 4,50 5,78 6.53 6.60 6.38 6.23 6.10 7.75
University Park, PENNSYLVANIA 5.38 7.33 7.24 7.25 6.88 7.00 7.45 8.00
Nassau County, NEW YORK . 5.85 5,00 6.00 6.20 6.00 5.00 . .
Ithaca, MEW YORK . 6.00 5.35 3.85 . 3.70 5,30 .
New Brunswick, NEW JERSEY 6.10 6.25 6.35 6.13 6.50 6.35 5,55 5.78
¥ingston, RHODE ISLAND 4.18 6.59 6.68 7.53 8.08 7.54 8.40 7.70
Fairland, MARYLAND 5.16 6.54 7.53 6.03 6.66 5.12 5.85 6.17
Centreville, MARYLAND 4.72 5.02 6.40 6.12 5.54 5.33 5.73 6.25
Burlington, VERMONT .. 7.55 7.00 6.44 7.40 7.76 7.88 “
Blacksburg, VIRGINIA 6.79 7.561 6.51 6.91 6.20 6.68 6.39 7.18
Newport Mews, VIRGINIA 7.38 7.48 8.02 6.50 8.02 6.86 5.98 7.43
Trenton Mt, Carmel, CONNECTICUT 5.860 6.06 6.38 5.80 6.18 5.97 6.27 7.15
University Park, PENNSYLVANIA 5.00 7.00 5.90 7.38 7.12 7.75 7.50 7.70
Kingston, RHODE ISLAND 5,59 7.2 6.80 7.24 7.73 3.14 8.43 7.95
Fairland, MARYLAND £.00 7.00 6.58 5.54 6.40 5.38 6.26 6.94
Burtington, VERMONT .o 8.10 7.20 7.16 7.64 8.22 3.40 A
Vantage Mg, Carmel, CONNECTICUT 5.80 5.30 5.72 6.12 5.58 6.03 6.50 6.50
University Park, PENNSYLVANIA 5.38 7.33 6.90 7.00 6.74 6.88 6.63 6.00
Nassau County, NEW YORK .o 5.00 4.00 4.00 4.50 5.00 3.70 -
Tthaca, NEW YORK ... 4.85 5.20 4,50 RN 5,30 5.70 .o
New Brunswick, NEW JERSEY 6.73 5.45 £.85 6.33 6.70 6.65 5.88 6.03
Kingston, RHODE ISLAND 4.66 5.59 4,94 5.80 6.82 7.62 8.07 7.81
Fairland, MARYLAND 5.58 5.83 5.81 5.67 6.63 5,92 5.68 6.44
Centrevzlle MARYLAND 5.82 5.26 6.40  5.92 5.60 5.73 5.78 6.00

LYY



Table i continued

Entry Location April May June July Aug Sent Oct Nov
Windsor Mt. Carmel, CONNECTICUT 5.40 6.08 6.14 6.44 6.08 5.47 5.90 6.80
University Park, PENNSYLVANIA 5.38 6.00 - 6.30 6.75 6.80 6.38 6.63 7.00
Nassau Courty, NEW YORK .. 4,80 5.00 4,30 5,00 5.00 4.70 ..
Ithaca, NEW YORK R 5.85 5.15 4.65 e 5.30 5.30 C ..
New Brunswick, NEW JERSEY 4,18 3.48 3.63 4.88 5.15 5.80 5.45 5.48
Kingston, RHODE ISLAND 3.79 5.1 4.40 6.26 7.34 7.52 7.80 6.95
Fatrland, MARYLAND 5.69 5.50 5.03 5.51 6.75 6.37 7.06 6.67
Centreville, MARYLAND 5.46 5.20 6.20 5.88 5.34 5.35 5.75 5.68
Burlington, VERMONT . 7.33 6.08 6.30 7.38 7.92 7.63 .o
Blacksburg, VIRGINIA 6.84 6.04 7.00 6.27 6.20 6.88 7.03 6.93

Newport News, VIRGINIA 6.40 5.06 6.40 4,65 6.86 6. 46 5.35 5.80

WK~-408 Mt, Carmel, CONNECTICUT 6.20 5.72 6.08 6.44 5.90 5.83 5.97 6.55
University Park, PENNSYLVANIA 5.75 4,83 4.60 5.13 5.36 6.00 5.38 6,30
Nassau County, NEW YORK - 6.20 6.00 6.70 6.30 6.00 6.00 .o

New Brunswick, NEW JERSEY 3.13 2.33 2.50 2,95 3.50 4.00 3.70 3.05
Kingston, RHODE ISLAND 2.83 3.80 3.14 5.00 6.52 6.68 6.94 6.10
Fairland, MARYLAND 5.65 5.21 4.66 4,91 5.95 5.96 6.53 6.16
Centreville, MARYLAND 4.94 4,68 5.72 5.08 4.88 4,75 4,98 4,75
Burlington, VERMONT .. 6.63 4.28 5.02 6.46 7.00 7.65 ..
Blacksburg, VIRGINIA 6.94 6.31 6.56 7.04 6.63 7.43 7.07 7.03

Newport News, VIRGINIA 7.48 6.68 7.26 5.65 6.74 5.86 5.18 6.23

WK-412  Mt. Carmel, CONNECTICUT 7.10 6.70 6.92 6.94 7.30 6.70 6.73 7.65
University Park, PENNSYLVANIA 5.88 7.33 7.10 7.13 7.46 7.68 7.55 7.30
Nassau County, NEW YORK .. 6.16 5.50 5.70 6.65 7.00 5.70 v .
Ithaca, NEW YORK N 5.50 6.30 4,50 .o 3.30 4.70 e

New Brunswick, NEW JERSEY 6.20 6.58 6.50 5.53 6.80 7.15 7.00 6.38
Kingston, RHODE ISLAND 4.26 8.54 6.78 7.52 7.36 7.64 7.48 7.26
Fairland, MARYLAND 5.29 6.45 7.19 6.03 6.70 5.57 6.03 6.39
Centreville, MARYLAND 4.46 5.14 6.28 5.88 5.60 5.25 5.78 5.60
Buriington, VERMONT .. 7.90 6.25 6.30 6.92 7.56 8.35 e
Blacksburg, YIRGINIA 6.69 6.70 6.89 7.14 6.87 5.75 5.99 7.00

7.74 7.28 7.66 6.00 7.16 6.26 5.60 6.20

Newport News, VIRGINIA

Tabie i continued

Entry Location April May June July Aug Sept Oct Nov
Zwartberg Mt. Carmel, CONNECTICUT 4,20 5.32 5.52 5.96 5.65 5.43 6.10 6.40
’ University Park, PENNSYLVANIA 5.25 6.97 7.10 7.13 7.28 7.00 7.50 6.70
New Brunswick, NEW JERSEY 5.65 5.30 4.88 4,60 3.85 4.15 4.43 4,58
Kingston, RHODE ISLAND 2.83 3.84 4,57 5.49 6.28 6.7% §.93 6.25
Fairland, MARYLAND 4.88 6.00 6.08 £.22 5.93 5.54 5.72 5.26
Burlington, VERMONT e 6.13 4,90 5.26 6.36 5.80 6.50 .
Blacksburg, VIRGINIA 6.50 6.80 6.31 7.23 5.10 6.03 6.31 6.85




Table ii.

Mean monthly quality rank of Kentucky bluegrasses over 5 years at
11 Tocations, listed in order of decreasing annual quality at each

Table ii continued

Tocation,
Mount Carmel, CONNECTICUT Centreville, MARYLAND
*
Intry April . May June July Aug Sept Oct Nov Entry April  May June July  Aug Sept __ Oct
N Ty ¥ : ¥ . 9.0H 3.04 5.0H 2.0H
\-20 1.5 1.087 T.0HT 1.0H T.OH 1.OHT T.0H  TLOME pagrgetown 1.0 1.0  2.0H .
elturf 4.5 2.5  2.0H  2.0H 5.0 3.0  2.0H  2.0H} peiturf g0 3.0 5.0 2.0 1o 104 1.08
IK-412 4.5  2.5H  A.0H 7.0 2.0 2.04 3.0  7.0H% yantage 204 4.0 7.0 4.0 4.5H  2.0H  10.5H
finnesota 6 1.5 7.0H  6.04 5.0 3.0 13.5H 13.0H  7.0H% g-146 3.5H 7.5 7.0 14.0H 2.0 12.5H  5.0H
y1king 6.5 4.0 10.5H 6.0 8.0H 11.04  6.5H 19.5 : poyila 3.5 7.5 3.04 7.5 9.6H 14.5H  6.0H
Trka T2.0 10.0H 9.0 9.0 A.0h  4.5H  9.50 19.5 . Ta.144 €0 2.0 9.0 13.0H 16.0d  B.5H  4.OH
IJE P-35 1.0 12.0H 7.5 15.0 9.0  21.5H 4.0 31.0 . yindsor 804 5.0 13.54 6.0 11.08 1.0 12.CH
- 34 13.5  8.0H  3.0H 15.0 6.5H  8.0H  5.0H  7.0H: gydsport .0 10.5 7.01 1.0  6.0H 12.gH 13.33
ennstar 6.5 8.0 7.5 8.0 11.0  15.0H 32.0H 23.5 % .34 .5 15.0 4.0 T11.0H 11.0H 7.03 708
enblue 3.0 6.0 17.0  10.0 6.5 6.50  14.0H  11.0 % pirka ‘0 13.0 11.5H 3.0 7.0M 3.OH 301
rimo T8.0 17.00 T10.5H 4.0  14.0 4.50  22.00 19.5 + TFenblue On 18.5°  15.00H 22.0  VA.5H 15. s
rato 9.0 11.0H 12.0H 18.5  18.5 6.5H 15.5H 10.0 ¥ yx-412 ‘0L 6.0  10.0H  6.0H  4.5H 12'3H 10.8
-10 21.5 5,00 5.0 3.0 15.0  16.0H 20.0H  3.0H% pewport .0 16.0 27.5 g8.0H  8.0H 16.04 7.0
SU K-107 10.0 21.0h 21.5 11.0 11.0  25.0H  8.0H 19.5 % (ougar .5 14.0 1.0  6.0H 22.8H 2.0 188
renton 27.5 16.04 16.0  12.0  22.0  20.04 15.5H 18.5 @ sodco 965 26.5  11.5H 17.5H  18.58 9.0
ydsport 37.0 28.00 13.04 18.5  18.5  T1.08 722.04  4.0A': Tinnesota 6 595 25.0  19.0H 17.5H 17.0d B.DH 0.0,
erion 24.5 14.0H 28.5 150  28.0 9.0 11.5H 14.5 & prato 530 22.5 16.04 17.5H  14.5H 21.OH 4.0
Jugar 31.0 19.54 21.5  15.0 16.0  25.0H 18.5H 14.5 & pelta 10.0 710.5 34.0 12.00 22.5H EG.OH 22.0
ampus 24.5 30.0 14.0H 20.5 13.0 27.0H 11.5H 28.5 % Merion 6.0 12.0  30.5  10.04 11.CH 5.0 28.5
. Dak. Certified 13.5 26.5H  24.0  15.0 11.0  11.0H 18.54 28.5 & ynJg P-114 15.6  18.5 17.0H 20.5 _ 21.04 18.0H 18.5
ydco 20.0 22,00 28.5  20.5  24.0  13.5H 17.04 4.5 . TGeary OF 20.0  25.0  25.0  13.00 19.0H 7.0,
JE P-112 31.6 32.0 21.5 29.0L 21.0  23.0H  9.5H  7.0Hi nJE P-5 5 31.5 20.0 27.5 24,0 17.0H 1.5
1Touse 15.5 24,54 21.5  23.0 17.0  29.0  32.0H 26.0 & s-21 ‘o 9.0 30.5 15.04 18.58H 27.0 31.0
21 18.0 13.0H 26.5  24.0  20.0  21.5H 35.04 26.0 & 5. Dak. Certified 0 17.0 33.0 23.0  20.0d 3o.g 28.0
sary 8.0 18.00 18.0 22.0  29.0  19.0H 36.0  34.0L3% NJE P-56 0 2.5 27.5 340  30.5 22.5 16.0
ndsor 37.0 15.04 £5.0  27.0  26.0  34.0  32.00 31.0 WK-408 175 22.5  23.0  30.0  25.0 22.5 27.9
WU K-162 18.0 19.5H 26.5  34.0L 23.0  17.0H 29.5H 36.0L3 pugget J40L 34.0L 13.58 25.0  28.0 23.5 22.0
orgetown 31.0 23.0 719.0  30.5L 26.0  34.0  24.5H  7.0H% palouse 13.00 30.0 18.0 27.5 26.5 28 33.0
ista 24.5 35.0  15.00 25.0  33.0L 32.0  24.5H 12.0 PSU K-107 »g.0L 31.5 30.5 25.0  26.5  25.0 22.0
-408 15.5 29.0 30.0 27.0 31.0  25.0H 28,0H 37.0L7 ppimo 28,0 8.5 23.0 29.0  29.0 26.0 30.0
vk 1.0  24.58  32.0  33.00 30.0  38.0 39.0  34.0L% TPark 550 26.5 23.0  32.0  30.5  31.0 2.0
elphi 3.0 33.5  33.0 30.5L 36.0L 30.0  26.5H 31.0 Fylking 32 5L 22.5 26.0 31.0 33.56  32.0 28.5
wport 27.5 26.5H 31.0 27.0  39.0L 31.0  37.0  26.0 Pennstar 32,50 33.0L 30.5 33.0 32.0 33.0 25-
1ta 24.5 31.0 35.0 32.0L 26.0  34.0  29.5% 19.5 Arista 30.0L 28.5 ?1.0 20.5  33.5 34.0L .
ntage 21.5 37.0  36.0  36.0L 35.0L 18.0H  6.5H 38.0L ¢ Tata X
gget 3.0 33.5  34.0 35.0L 38.0L 28.0  34.0H 14.5 included: 1969 X X X X X
E P-56 33,0 39.0  38.5L 37.0L 32.0  39.0  26.5H 23.5 1970 X X X X X § .
£ p-5 3.0 3%.0 37.0 39.0L 37.0L 37.0 38.0 34.0L 1971 X X X X X X
artberg 39.0 36.0  38.5L 38.0L  34.0L 36.0  22.0H 39.0t 1972 X X X X X K 4
ta 1973 X X X X X X
1cluded: 1969 X X X X X X X
1970 X X X X X X X
1971 X X X X
1972 X X X
1973 X X X X X X

Yuncon's Multipie Hange seporabion not determined on 1 year's dota.

iqeed on Duncon’s Multiple Range, entries are sepavated into thres groups:
i = highest ranking entry plus all othere not significantly lower; L = entrias

vignifieently lower than the lowest romking enmtry in the highest group;
- = entry stanificmmtla hiabew +hrea PO B BN S, M - .. - - -




Table i continued

ble i1 continued

New Brunswick, NEW JERSEY
Fairland, MARYLAND

‘ i 1y Aug Sept Oct
_ Entry April  May June _ Ju
itry April _ May  June  July Aug  Sept (Oct sodco o 54 5.5H 5.5 2.08 1400 T1.O0H 10K
20 1.04+ 1.0 7.0h 1.0H 1.04 1.0h  1.O0H 2viking 784 p.0M  5.5H 4.0 8.5H  5.5H  B.OM
34 5.5 4.0  1.0H 2.0 2.0 6.0  5.0H e Po56 160H 5.5 7.04 1.0H  6.0h 2.5 - 6.0H
srion . 2.0¢ 2.0 3.0 3.0H 80  3.08 3.0d bsy K-107 12,04 4.00 2.5H 6.0  1.0H  8.5H 10.0H
20 rge fown 4.0H 5.0 g9.54 24.0 2z.5L  10.0 4.0H pennstar 15.0H 7.04 404 - 5.0H 11.0H 11.0H 12.0H
irka 15.5H 7.0 9.5 8.0 8.0 12.0 13.04 1270 TON 6.0n 14.04  8.00  10.0i  15.5H  13.0H
yiking T8.0F 6.0 4.0 5.0 12.5 24.0  20.CH oa12 S5 11.0M  9.0H 12.08  16.0H 11.0H  7.OH
renton 3.0 3.0 13.0 21.5 17.0  26.0  20.0H psy K-128 " &'oM 10.0H 11.0H 13.5H 14.04 13.54 11.0H
-412 2.0 9.0 6.0 5.0 8.0 19.0 27.0 rirka 1308 12.0H 10.0M 10.5H 4.0 13.5H  9.0H
wport 15.84 23.0L 29.0L 5.0 5.0 4 QH 6.0H NJE P-114 2.0H 3.0 2.54 16.0 8.5H 5.5H 16.0
~$mo 27.5 20.0 17.0 7.0 3.0 5.0 _ 9.0H N SO om  B.0n 17.0  20.0  15.5H" 14.0
mdsor g 0% 2700 33.0L 23.0 6.0 2.0  2.0H aila 150 16.0 16.0 7.0  A.OH 5.5 4.0H
1146 | 1a.0# 13.0 15.0 11.0  22.5L 23.0  17.3H (o144 17°0M 180 18.0  10.5H 2.0 1.0 2.0H
'dsport _ 24.0 8.0 2.0H 5.0  10.0 33.00  34.0 Balturf 21.0H 21.0L 15.0 3.0H 4.0H 2.5H 5.0H
mtage 1108 22.0L 27.0 13.5 1.0 8.0  7.SH V3. 146 500M 20.0  17.0  9.0H _ 7.0H 5.5  3.OH
U K-107 52,0 10.0 _ B.0H 16.0 28.0L_ 25.0  26.0 Nusgot S5 ToR T.0F 9.0 12.0H  8.50 195
TTurt 560 19.0  26.0  10.0 4.0 140 TI.GH Sydeport 0 4.0 12.04  18.0  19.0 20,5 - 17.0
-144 13.04 15.0 22,5 15.0  19.5L 28.0  29.0 Nﬂg P-5 12004 13.0H 13.04 13.5H 14.0H  17.0H 18.0
uila 12.04 17.0 21.0 13.5 2450 31.0 320 Vantage Toh 15.0 20,0 15.04 17.0 18.04 15.0
dco 27.5 26.0L 18.0  20.0 140 13.0  Z0.08 PSU K-162 &on 220l 2.0 20,0 210 26,0  21.0
Z p-35 32.5 11.0 1.5 21.5 _ 15.0  35.0L  22.54 Ceorgatown ST 100 2200 28.0L  22.0L 20.5  Z22.5L
nstar 3.0 14.0 5.00  18.0 Z1.00 36.0L 36.0 Jwartherg 18.00 17.0 19.0L 23.0L 30.0L 28.0L 26.0L
7 10.0H 37.0L 40.0L 33.5L 19.50 11.0  7.5R mdsor 230 4.0l 24.0L 22.00 25,00 24.0  19.5
1 K-128 35.0 12.0 11.5% 17.0  16.0  4l.0L 40.0 Verion sa0 230l 23.0L 21.0L 18.0  19.04 22.5L
ouse 17.04 36.0L 36.0L 32.0  26.0L 9.0  11.5H Cougar %4.0L 28.0L 27.00 25.0L 26.0L 23.0  24.0L
% 5.5 32.0L 41.0L  30.0 34.0L 16.0 15.0H Canpus STE 2600 75.0L  26.0L  23.5L 2.0 25.0L
Tphi 355 17.0  16.0  26.5  27.0L 37.0C 33.0 . Priio Sl 80 25.00 26.0L 28.0L 29.0L 33.0L 28.0L
sta 37.5 25.0L 28.0 19.0  18.0L 29.0  29.0 : Arista 38,00 20.0L 31.0L 30.5L 23.5L 25.0  27.0L
408 90N 35.0L 35.0L 40,00 35.00 7.0  10.0H ] Geary 5.0 32.0L 32.00 29.0L 31.5L 33.00 30.5L
K-162 704 29.0L 31.0L 41.0L 29.0b  27.0  16.0H 34, 410 57.0L 30.5L 29.0L 27.0L 31.5L 33.00 32.0L
0 19.04 43.0L  43.00 37.0L 36.5L 32.0  22.5H .0H" Prato S5 63050 28.0L  32.0L 27.00 27.0L 30.5L
riberg 7.0 17.0  22.5  33.5L 40.0L 20.0  35.0 0 0 park “ ool 34.0L 39.0L 30.5L 3400 29.5L  33.0L
ry 50.0H 38.0L 38.0L 38.0L 32.5L 15.0  17.5H  24.0H 5 g 57 a0l 36.0. 37.5L 34.5L 37.0L 3550 29.0L
P-114 %.0 24.0L 19.0 26.5 32.50 38.0L 37.0  35.0 % yenplue 57.0L 36.0L 35.5L 38.0L 36.0L 35.5L 34.0L
P-5 2000 3.0 20.0 12.0 12.5  34.0L 41.0  36.0 . pajouse 59 0L 33.0L 35.5L 34.5L 38.0L 37.0L 35.0L
rr 41.0 30,00 3000 31.0 3850 18.0  31.0 32.0 . Winnesota 6 SRl 3300 34.0L 36.0L 34.00 29.5L 6.0
WS 70 210  75.0  26.5  36.50 40.0L 38.0 40.0 "y aps S 0L 36.0L 33.00 33.0L 34.00 31.0L 37.0L
‘Tue 530 41.0L 42.0L 43.0L 41.0L 17.0  14.04 18.0H & pewport Sa0L 27.0L 30.0L 37.0L 28.0L 38.5L  A0.O0L
|esota 6 30.0  40.0L 37.0L 36.0L 3.0 22.0 25.0  30.0 & peitas 1o 0L 39.0L 37.5L 39.0L 39.0L 40.0L 38 oL
2.0 3300 3200 3.0 30,00 30.0 290 37.0 4 S pk. Certified 39.0L 40.0L 40.0L 40.0L 0.0 3850 39.0L
P-56 37.5 31.0L 24.0 26,5  24.5L 39.0L 39.0  38.5 e
ok Cerfified  25.0 39.0L 30.0L 42.0C 42.00 21.0  24.0  38.5 neluded: 1969
et 43.0L 28.0L 14.0  29.0  38.5L 43.0L 42.0L 41.0 1070 g X % X X X X
a 9.0 42.0L 34.0L 39.0L 43.0L  42.0L 43.0 42.0 1971 X X X X X X X
1972 X X X X X
luded: 1969 X X X X X X _.‘_”_H;@Zi_*_*;LW__JL_~M_E_~_~JL“____~Q~____#MJL__
1970 X X X X X X X X
1971 X X X X X X X X
1937 X X b4 v v



Table 11 continued
Table ii continued

Nassau County. NEW YORK
Ithaca, NEW YORK * *
' % Entry May June July Aug Sept
Eﬂtr‘y i Ma,y June JU‘[‘Y Sept OCt Nugget -I -QH 1.0” 'l .0 'i .OH 3-0
NJE P-56 Z.5H 1.0H T.0H 2.5 1.5 WK-408 2.0H 4.0 2.0 5.5H 9.5
NJE P-114 4.0H 4. 0H &.0H 2.5 5.0 Birka 4 _5H 2.0H 4.0 3.0H 8.5
A-20. 1.0H 10.0d 24.0 8.5 3.5 WK-412 4.5H 8.5 11.5 2.0H 3.0
A-10 17.5H 29.5 2.0H 1.0 1.5 Merion 4.5H 7.0 7.0 4.0H 3.0
Sodco 7.5H  17.90 9.5H 8.5 3.5 Sodco 11.0H 3.0H 16.5 8.0H 24.5
Prato Z.5H 8.5H 6.0H 27.5 30.5 A-34 14.0 8.5 16.5 5.5H 1.0
Georgetown 5.0H 6.5H 17.0H 16.5 11.5 PSU K-107 4.5H 5.0 16.5 14.5 9.5
Pennstar 17.5H 3.0 4,0H 25.0 21.5 Fylking 12.5H 11.0 11.5 8.0H 9.5
Fytking 19.0H 2.0H T4.5H 27.5 34.0 Sydsport 9.0H 15.0L 7.0 8.0H 9.5
Arista 20.5H 20.5 3.0H 13.8 11.5 NJE P-56 9.0H 6.0 4. 17.5 20.5
Vantage 7.5H  15.0 14.5H 20.0 Z1.5 NJE P-114 §.0H 11.0 11.5 11.5H  15.0
Nugget 7.5H 5.0H 34.0 25.0 21.5 Kg-144 12.5H 11.0 16.5 10.0H 20.5
A-34 12.0H 8.5H 29.5 20.0 il1.5b A-20 7.0H 15.0L 1.5 14.5 20.5
Delta 24.0H 17.0 6. 0H 16.5 6.5 Aquila 21.0 21.0L 11.5 11.5H 9.5
PSU K-107 26.0H  13.5 12.5H 20.0 21.5 K8-146 16.% 13.0L 7.0 22.5 29.0
Aquila 10.0H  13.5 26.5 25.0 30.5 Belturf 19.0 21.0L 11.5 17.5 9.5
Cougar 10.5H 11.5H 20.5 32.5 21.5 Pennstar 20.0 15.0L 19.5 14.5 9.5
Belturf 27.0 20.5 9.5H 16.5 30.5 . Windsor 18.0 15.0L 23.0 22.5 20.5
WK-412 ) 15.0H 6.5H 22.5 32.5 30.5 Cougar 26.50  17.0L 21.5 22.5 9.5
Sydsport 7.5H  20.5 32.0 29.5 1.5 Georgetown 15.0 18.0L 25.0 25.0 20.5
Newport 24.0H  25.0 22.5 5.0 6.5 Prato 28.0L 25.5L 19.5 14.5 9.5
Minnesota 6 29.0 29.5 6.0H 4,0 11.5 Arista 29.0L 21.0L 21.5 20.0 20.5
K8-144 20.6H  20.5 26.5 13.0 17.5 Primo 24.0 27.0L 4.0 22.5 20.5
Windsor 24.0H  26.0 20.5 16.5 11.5 Newport 25.0 23.5L 28.0 19.0 20.5
Birka 15.0H  11.5H 31.0 32.5 30.5 Vantage 16.5 23.5L 25.0 26.0L 20.5
Merion 15.0H 23.5 29.5 29.5 21.5 - Kenblue 22.5 25.51L 28.0 27.0L 29.0
Park 31.0 27.0 17.04 8.5 11.5 Palouse 22.5 28.0L 28.0 28.0L 29.G
Palouse 30.0 33.0L 11.0H 13.0 21.5 A-10 26.5l. 29.0L 25.0 30.0L  29.0
Kenblue 28.0 33.0L 12.5H 8.5 21.5 Minnesota 6 33.5L  30.0L 31.0 29.0L  ?79.0
Primo 22.0H 23.5 26.5 22.5 21.5 S. Dak. Certified 33.5L 34.0L 34.90 34.5L 29.0
Geary 32.5 29.5 17.04 8.5 21.5 S-21 30.0L 32.0L 31.0 31.5L 34.0
K8-146 13.0H 17.0 33.0 32.5 30.5 Geary 31.0L 32.0L 31.0 33.0L  29.0
§5-21 34.0 29.5 19.0 22.5 2l.5 E Park 35.0L  32.0L 34.0 31.5L  34.0
S. Dak. Certified 32.5 33.0L 26.5 8.5 21.5 p Delta 32.00  35.0L 34.0 34.5L  34.0
Data S Data
included: 1969 5 included: 1969

1970 E 1870

1971 X X X i 1971 X X X X X

1972 X X X X X 1972 X X X

1973 . i 1973

3



yle 11 continued

University Park, PENNSYLVANIA

i

e e

ry April May dJune July Aug Sept Oct Nov
mstar 20.0H 8.0H 3.0H 2.5H 3.5H 4,5H - 3.5H 3.0
king 16,54 11.0H 3.0H 2.5H 6.0H 3.0H 2.0H 7.5
‘ka 16.5H T14.5H 12.0H 9.0H 1.04 10.5H 5.5H 7.5
I K-107 - 12.5H 14.BH 8.5H 2.0H 5.0H 7.5H T1.0H 12.0
i1 ~16.5H 9.0H 5.5H 5.0H 3.5H 1.0H  18.0H 7.5
12 7.5H T4.5H  T1z2.08 17.0H 7.0H 7.5H 8.0H 14.5
P-56 30.0 2.00  12.0H 5.0H 2.0H 2.0H 1.0 21.0
I K-728 30.0 4. 0H 5.5H 13.0H 8.0H 6.0H 7.0H 21.0
ion 16.5H 6.0H 3.0H 5.0H 17.04 25.5 3.5H 14.5
rge town 3.5H T10.0H 8.5H 20.0 19.0H 18.04 14.5H 7.5
get 40.0L T.0H 1.0H T.0H "75.0H ~77.5 23.0H. 1.5
rtberg 26.5H 21.0H 12.0H 17.0H 9.0H 15,54 11.0H 27.0
sport 23.0H 14.5H 7.0H 13.0H 18.0H 15.54 14.5H 1.5
co 5.0 22.5 18.5 17.0H 10.0H 15.5H 16.5H 21.0
P-114 23.0H 6.0H 20.0 7.0H 11.0H 10.5H 11.0H Z21.¢
nton 33.5  20.0H  15.5H 9.0H 12.0H 4.,5H 1T1.0H 7.5
1phi 1.0H 18.5H 18.5 13.0H  i3.5H 10.5H 23.0H 27.6
P-35 7.5 3.0H T12.0H 13.0H 16.0H 13.0H 19.5 37.0
p-5 3.5H 14.5H 23.0 13.0H 13.54 10.5H 5.5H 34.5
tage 23.0H T4.8H 15.5H 19.0H 21.0H 79.0H 25.5H 34.5
sort 10.5H 22.5 23.0 25.5 24.0H 21.0H 16.5H 14.%
] 2.0H 6.0H 17.0H 24.0 27.0H 23.5 31.0 7.5
To 12.5H 25.0 23.0 25.5 24.0H 15.5H 11.0H 7.5
sta 33.5  24.0 21.0 22.5 22.0H 21.0H 19.5H 7.5
dsor 23.0H 27.0 25.0 21.0 20.0H 25.5 25.5H 21.0
S 23.0H 26.0 27.0 22.5 24.0H 21.08 21.0H 21.0
jar 30.0 34.01. 28.0 30.5L  26.0H 23.5 27.5H 21.0
to i6.5H 29.0 29.5..  28.0L 28.0 29.5 27.5H 14.5
turf 16.5H 18.5H 26.0 27.0 30.5 33.5 33.0 38.0°
< 30.0 28.98 29.5L 32.5L. 39.5 33.5 29.5 21.0
K-162 39.0  30.0L 3T.5L T 25.0L 29.0 27.5 23.0H  30.C
108 10.5H 32,0L 36.0L 30.5L 32.9 29.5 29.5 30.0
use 7.5H 40.0L 33.0L 32.5L 33.0 31.90 32.0 32.0
N 30.0 31.0L  31.5L 34.0L 34.5 32.0 35.0 34.5
, 7.5H 34.0L 34.5L 35.0L 34.5 35.5L  36.0 27.0
ylue 26.5H 36.0L 34.5L 39.5L 38.0C 37.0L 34.0 30.0
iesota 6 35.5 34.0L 39.0L 37.0L 35.00 35.5L 37.0 . 34.5
) 37.5  37.0L  37.0L 36.0L 37.0L 33.0L 40.0L 21.0
a 37.5 38.5L 38.0L 38.0L £0.0L A4G.0L  39.0L 40.9
lak. Certified 35.5 38.50L 40.0L  39.5L  39.0L 39.0L 38.0L 38.0
Tuded: 1969 X X X
1970 X X X X X X X X
1971 X X X X X
1972 X X X X X X X
1973 X X X X X X X

hink

3
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Table ii continued

Kingston, RHODE ISLAND

Entry April May June July Aug Sept Oct
NJE P-56 10.0 6.CH 2.0H 2.0H 5.0H 4.5H 3.0H
Trenton 1.0H 3.0H 7.0 15.0H 11.0H 2.0H 4 0H
NJE P-114 3.0H 2.0H 5.0 4.0H 9.0H 15.0H 7.5H
A-20 6.0H 1.0H 3.0H 3.0H 6.0H T.0H 10.0H
A-34 9.0 4.0H 4.0 7.0H 8.0H 6.5H 1.0H
NJE P-35 5.0 8.0 14.9 16.0 10.0H 6.5H 2.08
Sydsport 12.0 9.5 10.0 8.5H 1.0H 20.0H 5.0H
Adelphi 2.0 7.0H 6.0 18.0 23.5H 17.0H 16.0
Sodco 14.0L 15.0 18.0 5.0H 4,.0H 454 11.5H
Merion 13.0 5.0H 16.0 10.5H 3.0H 8.0H 24,0
Birka 16.0L 13.0 11.0 14.0H 12.0H g9.0H 18.5
WK-412 11.0 11.0 8.0 10.5H 19.0H 13.0H 23.0
Georgetown 4.0 12.0 15.0 17.0 26.0 23.0H 9.0H
Nugget 40.0L 14.9 1.0H 1.0H 15.0H 28.5H 29.0L
psU K-128 22.0L 21.0 17.0 13.0H 7.0H 15.0H 22.0
PsU K-107 23.0L 18.0 12.0 12.0H 16.0H 26.0H 25.0
Fylking 24.0L 19.0 13.0 8.5H 13.5H 27.0H 28.0
Pennstar 28.0L 20.0 9.0 6.0H 17.0H 24.0H 30.0L
NJE P-5 7.5 16.0 19.0 21.5 29.0 28.5H 17.0
Aquila 17.00 24.0L 22.0L 20.0 13.5H 12.0H 11.5H
Beltur{ 21.0L 32.0L 20.0L 21.5 2.0H 3.0H 6.0H
Vantage 7.5 9.5 23.51.  31.0L  28.90 i5.0H 7.5H
K8-144 5.0 22.0L 21.0b 23.C 18.0H 11.04 13.0H
K8-146 18.01. 25.0L 25.0L 19.0 23.5H 12.0H 14.0H
Windsor 19.0L 17.0 28.0L 26.0 20.0H 21.0H 15.0
Campus 36.5. 34.5L 26.0L 2b.0 21.0d6 T0.0H 18.5
Primo 39.00L 33.0L 23.5L 24.0 22.0H 18.0H 20.0
Cougar 36.5L 40.0L 30.0L 28.5L 25.0H 22.04 21.0
PSU K-162 20.0L 23.0L 28.06L 27.0 31.0 33.0 35.00
Newport 25.0L 30.0L 32.0L 30.0L 32.0 32.0 27.0
Arista 47.0L 41.00 33.0L 28.5L 27.0 25.0H 26.0
Zwartberg 34.5L 36.5L 27.0L  32.0L 34.0 34.0 34.0L
Prato 42,00 42.¢L 31.0L 33.0L 30.0 30.0 31.0L
WK-408 34.5L 38.0L 39.0L 34.0bL 33.0 36.0 33.00
Delta 33.0L 26.0L 34.0L 36.0L 42.0L 42.0L  36.0L
KenbTue 27.0L 39.0L 38.0L 37.0L 35.0L 35.0 - 3Z2.00
Park 30,00 28.0L 35.0b  39.0L  38.0L 40.0L  37.0L
S-21 31.0L 2%.0b 37.0L 38.0L 39.0L 38.0L 42.0L
Geary 26.0L 27.0L 42.0L 40.0L 43.0L 41.0L 40.0L
Minnesota 6 29.0L 34.5L 40.0L 35.00 37.0L 39.0L 41.4L
A-10 38.0L 36.5L 3.0 42.0L 36.0L 31.0 39.0L
Palouse 32.0L 31.0L 41.00  41.0t.  40.0L  37.0L  38.0L
S. Dak. Certified 43.0L 43.0L 43.0L 43.0L 43.6L
Data
included: 1969 X X X X X
1870 X X X X X X X
1971 X X X X X X X
1972 X X X X X X X
1973 X X X X X X X




thle i1 continued

Burlington, VERMONT

1try May June July: Aug Sept Gct
20 1.06H 2.0H 3.0H 2.0H 1.0H 1.0H
'rion 2.0H 7.0H 2.0H 1.0H 2.0H 2.0H
tgget 3.0H 1.0H 1.0H 5.0H T11.0H 16.0H
‘enton 9.0H 3.5H 5.0H 7.5H 5.0H 3.0H
IE P-35 9.0 T10.5H 9.0H 4.0H 3.0H 7.5H
3 4.0H 13.0 7.0H 6.CH 4.0H 17.0H
E P-T114 S.0H 8.5H 6.0H 10.0H 6.5H 5.0H
leIphi 5.0H 8.5H 8.0H 9.0H 6.5H 9.0H
Tturf 23.0 14.5 4. 0H 3.0H 8.0H 5.0H
dco 19.0H i6.0  T11.5H 7.5H 10.0H 10.0H
E P-56 6.0H 5.5H 17.0H 16.0H 714.0H T1.0H
orgetown 20.5H 3.5H 10.0H T14.58H 12.0H 20.0H
nnstar 13.0H 10.5H 11.5H 14.5H 18.0H 13.5H
dsport 14.5H 5.5H 14.0H 12.0H 13.0H 15.0H
E P-5 7.0H 12.0 18.0 20.0H  717.0H 12.0H
-472 T2.0H 19.0 T5.5H 21.0H  16.0H 5.0H
Tking 22,00 17.0 13.0H 19.0H 15.0H 13.5H
ndsor 18.6H 290.0 15.56H 13.0H 9,0H 23.0
rka 11.04 23.0 22.0 18.0H 19.0H 7.5H
U K-128 16.0H 14.5 19.0 17.0H 21.0 19.0H
U K-107 20.5H 18.0 20.0 23.5 26.0 27.5
U K-162 14,54 22.0 21.0 23.5 24,0 27.5
uila 25.0 26.0 26.0 25.0 23.0 18.0H
nnesota 6 27.0 28.0L 32.0 11.0H 22.0 29.0
ntage 17.0H 21.0 23.0 32.5 32.5 37.0
-144 24.0 24.5 8.5 34£.0 30.0 21.5H
ato 32.0 27.0L 24.40 22.90 28.0 3N.G
21 29.0 31.0L 27.0 27.0 20.0 24.0
ugar 37.0 24.5 25.0 28.0 27.0 26.0
-408 26.0 39.5L 34.5 26.0 26.0 21.5H
iry 28.0 34.0L 31.0 31.0 31.0 25.0
1bTue 35.5 32.0L 28.5 32.5 29.0 32.5
-146 35.5 30.0L 34.5 29.5 32.5 35.0
imo 30.0 35.0L 39.0L 37.5 35.0 30.0 j
irtberg 32.0 29.0L 30.0 29.5 471.0L 38.5 i
louse 38.0 39.5L 40.6L 37.5 34.90 32.5 .
vport 31.0 33.0L 36.5 39.0 49.0L 34,0
[ta 33.5 37.0L 38.0L a1.0 37.5L 36.0
~k 33.5 38.0L 471.0L 40.0 36.0 38.5
Dak. Certified 40.0L  43.0L 43.0L 36.0 37.5L 40.5
npus 42.0L 36.0L 33.0 42.0L 472,00 4G.5
10 41.0L  4z.0L 47 .0L 35.0 39.0L 43. 0L
ista 43.0L  41.0L 36.50 43.0L  43.0L 42_GL
ta
1cluded: 1969 X X X X
1970 X X X X X X
1973 X X X X X X
1972 X X X X X
TaT? v v v v w v 3

Tahle i1 continued

Blacksburg, VIRGINIA

Entry April May June July Aug Sept Oct
i .OH 4.0H 2.0H 9.0H 33.0 1.0H 5.0H
ﬁ?ﬁlg?és E.SH 6.0H ~ 1.CH T.GH 13.0H 2.0H 9.5H
NJE P-114 3.0 1.0H 6.0H. 3.0 27.5 3.0H 6.0H
NJE P-5 13.04 7.0  3.0H 20.0 4.06 4.0  4.0H
A-70 1.0 11.0H 25.0- 18.0H 14.0H 29.0 2.0H
Sodco &.5H 10.0H 9.0H 13.0H 8.08 ~ 11.0H 1.0
Fylking 7.0 18.0H 14.64 . ?2.0H 3.0H 13.54 17.5
Belturf 23,0H * 15.0H g8.00 27.0 5.5H 5.0H 9.5H
georgetown 8.5H 19.0H. 15.58 29.0 1.5H 7.5H  19.5
Pennstar 11.0H_ 2.0 11.5H - 10.0H - 10.0H 20.5 39.0
NJE P-35 5. 50 17.01  7.0H 17.0H. 17.5 7.50 3005
Vantage 4,08 T4.0H 4.0 22.5 27.5 17.0  24.5
Birka 22.04 12.0H 5.0H 140 22.5  24.5 8.0H
A-34 11,0 9.0H 11.5H 24.0 1.5H  26.0 28.0
- A=10 16.0H  30.0  19.0 11.5H: 34.0 9.0H 3.0H
pSU K-107 T9.5H 8.0 20.0 1.5 16.0 18.0 19.5
WK-408 11.04 24.0 24.0 ?5.5 11.58  10.0H 11.0H
K8-144 240 20.0 18.0 8.0H 5.5 20.5 30.5
Aquila 3.0 23.0 34.0 4.0 22.5 12.0H 12.5H
WK-412 17.5H 22.0H 13.0H 22.5 8.0H 30.5 14.0H
Sydsport 15.0H 5.0 26.0 78.0 70.0 34.5 3.0
Merion 19.5H 16.04 - 17.0H 37.0L 24.5 6.0H 15.0H
K8-146 31.5 13.00 27.0 ~ 5.5H 29.0  20.5 36.5
Primo 26.0 25.5 23.0 21.0 20.0  27.0 7.0H
Windsor 14.0H 28.0 10.0H 36.0L 20.0 . 24.5 12.5H
Newport 31.5 32.0 780 755 T1.80 15.00  22.0
Nugget 38.0L 3.0  29.0  32.0 32.0 32.5 35.0
Arista 40.0L 31.0 15.5H  15.5H 8.0H 13.5H 26.0
Iwartberg 25,0 21.0H 31.0 19.0 38.0L  40.0L  38.0
Cougar 36.0  25.5 30.0 15.5H  35.0L  30.5 27.0
Delta ZT.0H 27.0. 21.0 340l .39.0L 39.0 ?4.5
£ampus 39.0L 29.0 22.0 7.0 24.5 16.0H  30.5
5-71 30.0  36.0L 33.0 33.0 15.0 28.0 . 16.CH
Kenblue 29.0 38.0L 38.0 30.0 17.5 23.0  23.0
Prato 37.0  33.0 35.5 5.5H 26.0 37.9 21.0
Palouse 35.0 40.0L 37.0 371.0 30.5 20.5 36.5
Minnesota & 28.0 34.0 32.0 35.0L  37.0L  38.0 30.5
Geary 27.0  39.0L 35.5 39.0L - 30.5 34.5 33.0
S. Dak, Certified 17.5H 37.0L 39.0  38.0L 40.0L 36.0  40.0L
Park 33.0 35.0L 40.0L 406.0L 36.0L 32.5  17.5
e 1959 X X
fnetuded: 13?0 X X X X X X X
1971 X X X X X X X
1972 X X X b4 X X
1973 X X X he X




fe 11 continued

Newport News, YIRGINIA

"~y April May June July Aug Septl Oct
iport 2.0H 1.0H 1.0H 1.CGH 1.0H 2.0 1.5H .0
12 3.0H 2.0d 4,54 3.0H 5.0H 6. 5H 5.5H i
1 1.04  3.0H 6.0H  11.5H 7.5 13.8H 15.0H .5
@ 11.0H 4.0H Z.0H 8.5H 3.0H 8.5H 11.5H .5
age 7.0 12.5  14.0 5.0H 4,04 1.08 1.5H 3.5H
0 1T.0H "12.5 7.5H 6.0K 2.0H 5.0H 5.5H 2.0H -
on 14.0H 14.0 4 5H 3.0H 6.0 8.5H 11.5H 15.5
08 5.0H 8.0H 9.5H 7.0H 9.0 13.5H 16.5H 6.5
ing 8.0H 6.04 3.0H 8.5 24.0 15.0H 8.04 15.5
P-5 9.0H 6.0H 9,5H 18.0 10.5 16.0H  29.0 6.5
getown 4.0 T10.0K 7.5H  16.0 19.5 22.5 9.5H 6.5
&4 15.00 11.0H  12.04 14.08 24.0 19.5 16.8H  10.5
ort 18.0 16.0 18.0 30.0 15.5 11.5H  19.0H 12.0 .
46 11.0 21.0 13.0H 10.0H 21.0 27.0 24.5 3.5H
star 6.0 6.0H 11.0H° 24.0 29.5L 31.0L  20.0H 0
507 19.0 25.0L 20.% 26.5 7.5 3.0 13.5H .5
Ta 6.0 15.0 17.0 14.04  27.5L  25.0 24.5 )
y 26.5L 26.0L  24.5 24.0 12.0 4.0H 9.5H .5
arf 21.0 24.0L 28.0L 7i.5H  13.0 19.5 4 0OH .5
ir 20.0  18.0 . 15.0 24.0 26.0L 24,0 31.0 .0
’-56 17.0 17.0 22.0 18.0 24.0 28.0 28.0 .
24,0 19.5 16.0 ~ 3.0H 19.5 21.0 30.0
) 13.0H 9.0H 19.0 18.0 32.5L  32.0L  33.0L
25.0 2%.0L 29.0L 28.0 14.0 10.0H 22.0H
) 22.0 22.0 24.5 30.0 28,50 30.0 27.0
wsota 6 31.0L 3T.0L  26.5¢  21.0 18.0 11.5H 7.0H
! 26.5L 23.0 23.0 21.0 27.5L  28.0 18.0H
30.0L 27.0L 26.5L 26.5 17.0 22.5 22.0H
Ise 29.0L 28.0L 30.0L 32.0 22.0 18.0 22.04
28.0L 30.0L 32.0L T14.0H T10.5 26.0 26.0
ue 32.0L 32.0L -3t.0L 21.0 15.5 6.5H 3.0H
a 23.0  19.5 20.5 33.0 32.50  33.0L  32.0L
k. Certified 33.0L 33.0L  30.0L  30.0 31.0L i7.0 13.5H
uded: 1969
1970
1971 X X X X X
1972 X X X X X h X
1973 X X X X X X X X

rable 1i1. Thatch determinations based on dry weight {in grams) of organic matter.
- MARYLAND  RAUDE JSLAND  RHODE ISLAND VIRGINIA VIRGIN
Entry {Fairland)  (Kingstonm) {Kingston} {(Blacksburg) {Newpori
E3
ort 4.33 B8CD 2.57 EF 4,30 ABC 3.95 A-G 4.18 B
ggzgage 4,75 BECD 3.10 C-F 4.00 R3C 3,67 A-H 5.40 A
Windsor 4.17 BCD 3.57 B-F 4.40 ABC g.gg E-H 2,%3 g
. Certified .50 BCD . .
}Sx;ig?:z tie 352}5 gCD 3.17 C-F 4.63 ABC 3.81 A-G 3.78 E
Sydsport 4.68 BLD 3.63 B-F 3.80 BC 458 AB 5.03 A
Nugget 4.17 BCD 4,03 A-D 4,90 AB 4,68 A ...
Palouse 4.04 BCD 2.490 F 4.03 ABC 3.10 FGH 4.13 C
A-34 4.67 BCD 3.80 A-F 4.43 ABC 3.56 B-H 4,70 A
pennstar 4.83 8CD 3.97 A-E 4.43 ABC 3.74 A-H 5.03 A
Cougar 3.71 {Db 2.67 DEF 4.0 ABRC 2.72 H 4.05 D
park 3.83 (0 2.97 C-F 4.16 ABC 3.00 GH £.,20 B
Geary 4.17 BCD 3.33 8-F ... 3.21 E-H 5.33 A
5-21 3.83 CO 3.07 C-F 3.63 'BC 3.28 D-H 4,58 A
Fylking 4.63 BCD 3.4D_B—F 450 ‘ABC 3.85 A-G 4,75 A
Merion 3.92 CB 4.10 ABC 4,57 ABC 3.40 D-H 4,38 A
pelta 3.75 Ch 2.83 C-F 3.23 € 3.30 O-H 4.70 A-
Prato 4,50 BCD 2.97 C-F 4.43 ABC 4.10 A-F 4.53 A-
WK-408 3.92 D PO 4,10 ABC 4.27 A-D 4.93 A
Rirka 4.67 BCD 3.17 C-F 4,47 ABC 3.99 A-G 5.35 Al
WK-412 4,54 BCD 4.00 A-D 3.90 ABC 4.49 ABC 6.00 A-
Minnescta 6 4,17 BCD 3.40 B-F 3.93 ABC 3.61 B-H 4,15 B-
Sodcb 4,72 BCD 3.67 B-F 4,57 ABC 3.65 A-H 5.25 A-
Primo 3.630 3.13 C-F 3.77 ABC 3.16 FGH 4.43 A-
¥enblue 4.25 BCG 3.07 C-F 4.10 ABC 3.28 D-H 3.65 F
gelturft 4.42 BCD 3.20 C-F 4.50 ABC 3.89 A-G 4.73 A-
NJE P-56 4.29 BCD 410 ABC 4,50 ABC 4.22 A-E 4,43 A-
NJE P-114 4.29 BCOD 3.83 A-E 4,40 ABC 4.30 A-D PR
NJE P-5 4.2%1 BCD 2.93 C-F 4.80 AB 4.722 A-L 4.95 A-
NJE P-35 4.79 BCD 3.67 B-F 3.87 ABC 3.56 B-H e
Adeiphi 3.92 CB 3.9? é-E 23}? ggg 3.30 D-H
ton 4.47 BCD 2.87 C- . . ..
ggg?getown 4_.75 BCD 4.07 A-D 4.30 ABC 3.99 A-G 4.75 A-
psSy K-107 4.71 BCD 5.10 A 5.03 AB 3.93 A-G ..
Iwartberg 4,38 BCD 3.47 B-F 4.83 AB 3.65 A-H .
Campus 4.00 BCD 3.60 B-F 4.20 ABC 3.70 FGH .
PSU K-182 4,08 BCD .. 2.23 gg .o .
K-128 4,71 BCD e . e C e .
Eg?i% 4,67 BCD 3.33 B-F 4.93 AB 3.29 b-H 4,45 A-
Equila 4.83 BCD 3.70 B-F 4.70 ABC 4.27 A-D 4,93 A_.
Kg-144 5.08 BC 3.53 B-F 3,97 ABC 4.2& A-E 4,90 A-i
A-10 8.46 A 3.13 C-F .30 A £.07 A-F 4,60 A-
£-20 5.40 B 4.70 AB 4.90 AB 3.79 A-8 4.80 A-i
Rverage 4.44 3.47 4.33 3.71 4.62
Fertitit
(kg N100 1) 1.47 1.96 1.96 1a7 s 172
Mowing ht. {cm) 3.8 1.9 3.8 3.8 5.0 &

* Megns with like letlers

do not differ signijicantly from each ather.



Thatch determination based on uncompressed height (cm).
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Thatck determirations based on compressed height {cm).
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