10.1% water. It is possible that some water
was added from the moist greenhouse at-
mosphere. There was no oven dry control.

These data indicate that water can move
from a wet portion of the root zone up to a
crown or stem area and back down into roots
in a dryer area and be released into the soil.
It also shows the maintenance of roots in dry
soils may be species dependent, and that the
implications for water management and fer-
tilizer placement with regard to alternate row
irrigation need evaluation.
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Abstract.

Poa pratensis, ‘Baron’

The effects on Kentucky bluegrass (Poa pratensis L.) turf quality of mowing

with either a mulching mower or a conventional rotary mower, having clippings re-
moved or returned, were determined. Turf that received 0, 150, or 300 kg N ha~!
yr~! was mowed at 5 cm either biweekly, weekly, or twice weekly. Turf quality, weed
encroachment, and thatch buildup were monitored. Highest quality was found where
turf was mowed twice weekly with a conventional rotary mower with clippings returned
and received 300 kg N ha—! yr—!. Quality ratings for turf mowed with the mulching
mower were equal to or significantly lower than ratings for turf mowed with a con-
ventional rotary mower with clippings returned on 13 of the 17 rating dates. Thatch
buildup and weed encroachment responded to N level, with more thatch and fewer

weeds at the highest N level.

In the last few years, public interest in
mulching mowers has increased. Conven-
tional rotary mowers typically are used with
a bag attachment to catch turfgrass clippings.
Clippings often are removed because they
can be unsightly and are feared to contribute
to thatch buildup. Clipping removal is time-
consuming and results in nutrient loss (2, 3).
The mulching mower does not require a bag-
ging attachment, since an enclosed housing
causes the clippings to be chopped into a fine
debris. The ‘‘mulched’” clippings are dis-
charged underneath the mower. Because in-
formation related to the advantages and
disadvantages of using these mowers was
limited, this study was initiated to compare
the effects of using a mulching mower versus
a conventional rotary mower, with or with-
out clipping romoval, on the quality of a
Kentucky bluegrass turf. The influence of
mowing frequency and nitrogen nutrition on
turfgrass quality was also investigated.

The study was initiated on a 1-year-old
stand of Kentucky bluegrass (Poa pratensis

Received for publication 20 Aug. 1982. Financial
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this paper was defrayed in part by the payment of
page charges. Under postal regulations, this paper
therefore must be hereby marked advertisement
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L. ‘Baron’) in April 1979. Plot size was 3
X 1.8 m. Treatments were arranged in a
split-block design, with each treatment rep-
licated 3 times. The horizontal strips con-
sisted of nitrogen levels of 0, 150, or 300
kg ha—! yr=1. The mowing treatments were
superimposed on the N levels in vertical strips.
The 9 mowing treatments consisted of 3
mower types (mulching mower, conven-
tional rotary mower with clippings returned,
and conventional rotary mower with clip-
pings removed), each used at 3 frequencies
(biweekly, weekly, and twice weekly). All
mowers were set at a 5-cm height of cut.
Fertilizer treatments consisted of a water-
soluble nitrogen source (33-0-0) divided into
-3 equal applications made in April, June,
and September. Weather permitting, mow-
ing was performed on the same day(s) each
week. The mowing schedule was followed
without regard to the amount of leaf blade
removed at each mowing. A Toro 21-inch
“‘Mulcher Deluxe’” was used for the mulch-
ing mower treatment. The conventional ro-
tary mower was a Toro 21-inch ‘‘Rear
Bagger’’. When clippings were returned, the
bag was removed and the discharge chute
closed. Clippings were discharged under-
neath the mower or a few inches from it.
Clippings which were produced by the con-
ventional mower were larger than those pro-
duced by the mulching mower, as reported
previously (2).
Visual quality was evaluated on 17 dates,
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QUALITY RATINGS 7-17-81
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Fig. 1. Mowing treatment by fertility level interaction for quality ratings. M =mulching mower,

C =rotary mower with clippings collected, R =rotary mower with clippings retuned. Mowing fre-
qu%ncies 2/W, 1/W, 1/2W =twice per week, once per week, biweekly.

and turfgrass density and color on 8 dates,
from 1979 to 1981. In all cases, a 1-to-9
scale was used — with 1 representing low
quality, poor density, or brown turf, and 9
representing high quality, good density, or
dark green color. Thatch was measured at
the conclusion of the study by taking 3 sam-
ples per plot and measuring the noncom-

pressed thickness of the thatch layer. Weed
populations, predominately dandelion (Tar-
axacum officinale), were rated at the conclu-
sion of the study using a 1-to-9 scale;
9=100% weeds and 1=no weeds.

All data were subjected to an analysis of
variance for spilt-block experiments. The sum
of squares due to N level was partitioned in

linear and quadratic effects. The mowing
treatment sum of squares was partitioned us-
ing single degree of freedom contrasts as fol-
lows: linear and quadratic components of
mowing frequency, mulching mower versus
conventional mower with clippings returned,
and returning clippings versus removal of
clippings. The data were not transformed be-
cause the residuals from the analysis of var-
iance followed a normal distribution.

The trends in turfgrass color and density
paralleled the trends in the quality ratings,
and for this reason only the quality ratings
are presented. For 9 of the 17 quality ratings
and the ratings for weed population, the N
by mowing treatment interaction was signif-
icant. Graphs of the data on these dates re-
vealed that the relative ranking of the mowing
treatments at each fertility level remained
relatively constant (Fig. 1), but the magni-
tude of change in the mowing treatment means
between fertility levels varied. Since this was
the probable cause for the significant inter-
action, no attempt was made to analyze the
interaction further.

As expected, turf quality was influenced
most drastically by N level (Table 1). Turf
quality showed a linear response to N rate
on 10 rating dates and a curvilinear response
on 7 rating dates. Quality ratings for turf
receiving the 150 kg ha! versus the 300 kg
ha'! rate reflected differences in N applica-
tion timing in relation to data collection. Lack
of serious disease, drought, or heat stress
during this study meant that the turf receiv-
ing the high N rate did not suffer the quality
reduction that might normally be expected
with excessive N fertilization.

Mowing treatments had a significant ef-

Quality ratings for Kentucky bluegrass fertilized at three rates and mowed with a mulching mower, rotary mower with clippings returned or a

rotary mower with clippings removed. Turf was mowed at 5 cm 1 time/week, 2 times/week, or biweekly.

1980

1981

1 Jun 12 Jul 9 Aug 5 Sept 9 Oct 6 Apr 21 May 3 Jul 29 Jul 28 Aug 9 Oct 20 Apr7 May 19 May 2 Jun 17 Jul 13 Aug

Table 1.
1979
Treatment
N level
(kg ha'! yr'!)
0 50 54 63
150 60 65 6.6
300 68 73 7.0

Mowing treatment

Mulching twice/wk? 52 64 638
R. remove twice/wk 59 68 70
R. Return twice/wk 62 70 176
Mulching once/wk 51 62 63
R. Remove once/wk 62 69 63
R. Return once/wk 6.1 67 7.0
Mulching once/2 wks 50 58 6.0
R remove once/2 wks 7.0 5.8 6.2
R. Return once/2 wks 6.9 6.0 6.4
CV (%) 79 53 65
Ny % ok *k
No NS NS NS
Mowing freq, *% *ok Kk
Mowing freq * ** NS
Mulch vs. Return *ok * *k
Remove vs. Return *k NS NS
N X Mowing Trt. NS NS NS

64 70 59 56 72 67 58
66 58 46 57 70 6.1 56
71 72 59 62 7.8 70 53
60 66 54 51 64 64 48
67 60 37 57 72 62 55
68 67 57 59 76 10 6.4
6.4 54 57 48 58 41 4.1
6.2 6.2 4.4 5.1 7.2 6.2 5.3
67 62 48 54 70 67 5.1
53 66 7.3 108 72 11.3.10.7
*k k% k% k% k% * ¥ k%

NS NS * #x %% % NS

NS * ¥ %% %k *% * NS

NS NS * NS NS * NS

NS NS *k %k %k *% *

NS ** o NS NS NS NS

* NS NS *k *x *k *k

68 59 73 70 71 13 16
58 46 51 56 58 60 57
71 59 67 69 68 714 19
64 54 68 68 71 71 13
64 37 48 47 59 57 57
68 50 62 61 67 73 17
64 51 69 69 73 67 57
60 33 41 47 54 52 54
64 50 57 59 67 67 68
72 73 118 98 87 70 116
* % *% *% Ak *k *k kk
NS NS NS * *x NS
NS * %k ok k% NS %%k k%

Z 'z
7207
Z Z
[7ZR7)
15
* Z
wn
15
Z Z
177}

*
*
*
*
*
*
*
*
*
*

*%k

* NS NS NS * *

*Mulching = mulching mower, R. Remove = conventional rotary mower with clippings removed, R. Return = conventional rotary mower with clippings

returned.

YL = linear component, Q = quadratic component.
NS.#.%* = not significant, significant at 5% (*), or 1% (**) levels.
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Table 2. Weed populations and thatch depth for
Kentucky bluegrass fertilized at three rates and
mowed with a mulching mower, rotary mower
with clippings returned, or a rotary mower with
clippings removed. Turf was mowed at 5 cm 1
time/week, 2 times/week, or biweekly.

Thatch
Weed depth
Treatment population (cm)
N level
(kg ha'! yr'l)
0 3.8 1.2
150 1.3 1.7
300 1.0 2.0
Mowing treatment
Mulching twice/wk? 1.8 1.5
R. Remove twice/wk 2.6 1.5
R. Return twice/wk 1.8 1.4
Mulching once/wk 1.8 1.4
R. Remove once/wk 2.8 1.6
R. Return once/wk 1.8 1.9
Mulching once/2 wks 1.6 1.8
R. Remove once/2 wks 2.6 1.5
R. Return once/2 wks 1.6 2.0
cv (%) 7.5 20.5
Ny % *k
No ok NS
Mowing freq, NS ok
Mowing freqp NS NS
Mulch vs. Return NS *
Remove vs. Return *x NS
N x Mowing Trt ok *

*Mulching = mulching mower, R. Remove =
conventional rotary mower with clippings re-
moved, R. Return = conventional rotary mower
with clippings returned.

YL = linear component, Q = quadratic compo-
nent.

NS, %, ¥* = not significant, significant at 5% (*),
or 1% (**) levels.

fect on turfgrass quality. There was a linear
response to increased mowing frequency on
most rating dates with a curvilinear response
on 5 rating dates. Turf quality suffered when
mowing occurred only once in a 2-week pe-
riod. The quality reducing was caused by
large amounts of clippings left on the surface
of the turf. This problem was most severe
on turf fertilized with the high N rate and
mowed with the mulching mower where ex-
cessive growth was cut into very small pieces
that tended to stick together. On 12 rating
dates, there was a significant difference in
turfgrass quality between turf that had been
mowed with a mulching mower and turf that
had been mowed with a conventional rotary
mower with clippings returned. On only 4
dates were the quality ratings for turf mowed
with the mulching mower higher than those
for turf mowed with a conventional rotary
mower. The conventional rotary mower pro-
duced clippings that did not stick together,
contrasting with those of the mulching mower.
The quality comparison between turf that had
clippings removed and turf that had clippings
returned (combination of mulching mower
treatments and conventional rotary mower
with clippings returned treatments) indicated
that quality on most dates was superior when
clippings were returned. This effect was less
apparent at the high N rate (Fig. 1).

The trends in weed populations (rated at
the conclusion of the study) paralleled the
trends in turfgrass quality (Table 2). Weed
encroachment, which reflected poor turf
density, was most severe in turf that received
no N and that had clippings removed(1).
Mowing frequency did not affect weed pop-
ulation.

THATCH DEPTH
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Figure 2. Mowing treatment by fertility level interaction for thatch depth. M =mulching mower,
C =rotary mower with clippings collected, R = rotary mower with clippings returned. Mowing fre-
quencies 2/W, 1/W, 1/2W =twice per week, once per week, biweekly.
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Thatch measurements taken at the conclu-
sion of the study revealed a linear response
of thatch depth to N level. Thatch buildup is
a result of excess organic matter production
compared to decomposition. Although in
some cases it can be influenced by fertility
level (3), research has shown (5) that in-
creased N does not always result in increased
thatch. The largest difference in thatch depth
occurred between turfs fertilized at O versus
300 kg N ha'! yr!. The difference, however,
was only 0.8 cm for the 3-year period of this
study meaning that the difference in yearly
accumulation was very small.

The differences in thatch buildup due to
mowing treatments must be viewed in this
light. There was a linear response of thatch
depth to mowing frequency, with the thick-
est layers of thatch found on turf mowed
once every 2 weeks. Decomposition of large
deposits of clippings found on turf mowed
biweekly may have been slowed because of
reduced tissue surface area for microbial at-
tack. There was less thatch found in turf where
the mulching mower was used compared to
the conventional rotary mower with clip-
pings returned. There was no significant dif-
ference in thatch depth in turf where clippings
were removed compared to turf where clip-
pings were returned by the mulching mower
or the conventional rotary mower. This re-
sult agrees with earlier reports (2,4) regard-
ing the influence of clipping return on thatch
buildup.

The N level by mowing treatment inter-
action for thatch depth was significant and
is illustrated in Figure 2. At the O N rate,
removing clippings resulted in less thatch than
returning clippings. This effect diminished
at the 150 and 300 kg N ha'! levels, where
adequate N overcame the effect of clipping
removal.

Quality was acceptable on turf that was
mowed 1 or 2 times per week, was fertilized
with 150 or 300 kg N ha'! yr!, and had
clippings returned. Turf mowed with the
mulching mower frequently received lower
quality ratings than turf mowed with a con-
ventional rotary mower with clippings re-
turned. We found no advantages in using a
mulching mower.
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