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Management of Turfgrass Treated With 
Maleic Hydrazide 
R. C. WAKEFIELD and A. J. CLAPHAM, Department of Agronomy and Mechanized 

Agriculture, University of Rhode Island 

A field experiment was conducted for two seasons to study the effect of 
maleic hydrazide (MH) on a mixed stand of perennial grasses and to 
investigate the interrelationships of nitrogen fertilizer treatments, 
mowing schedules, and application rates of growth retardant. 

MH limited the height and dry weight of clippings of all species includ
ing Kentucky bluegrass, orchardgrass, an.d quackgrass at both 4 and 
8 lb/acre. The higher rate gave best results. MH reduced the number 
and height of orchardgrass and quackgrass seedheads and reduced the 
height of bluegrass seedheads so that their presence was not objection
able. It reduced growth of grasses throughout the period of normally 
heavy growth. A slight increase in growth of treated grass followed 
during the summer which was attributed to utilization of carbohydrates 
accumulated during growth suppression. MH caused thinning of the 
sod during the spring, which favored encroachment of weeds. Normal 
stand density returned during the summer, but weed problems remained. 
Low cutting increased the clipping weights but not the number of mow
ings necessary. Plots cut high had greater density of grass and better 
color. 

Results of these studies indicate that MH will effectively retard growth 
of grasses when applied during early May in Rhode Island. The vigor 
of grass based on use of nitrogen fertilizer did not affect results with 
retardant although density and color of grass was improved when nitrogen 
was used. High cutting was superior to low cutting by maintaining density 
and good general appearance of the grass. Use of a herbicide to control 
broadleaf weeds seems imperative. 

•A GOOD stand of turfgrass or other type of vegetation is important along highways to 
prevent erosion and improve the appearance of the landscape. Grasses are used ex
tensively because a cover can be established easily in a short time. Maintaining the 
extensive acreages of turfgrass along modern highways presents a problem, particularly 
during the flush period of growth in late spring. At this time weather conditions are 
ideal for growth and seedheads are produced. Labor and equipment costs make mow
ing of highway turf an expensive process. As the miles of highways increase and as 
public acceptance of well-maintained roadside turf increases, maintenance costs can 
be expected to increase. 

A synthetic growth retardant, maleic hydrazide (MH), is available for spraying on 
roadside turf (1, 10). It has been on the market for some time and has been used with 
varying degrees oTsuccess (2, 5, 6, 7, 8, 9). Highway departments have been in
terested in the retardant in order fo controlthe growth of grass along highways. Per
haps the most frequent question asked is: How many mowings will it save? Specific 
answers have been difficult to formulate, since effectiveness is related largely to pre-
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vailing conditions at the time of application. Temperature, relative humidity, amount 
of leaf area present, stage of grass development, whether the chemical is fully trans
located or not-all have been cited (4, 12). 

In general, MH has been found to- bee ffective for about 6 weeks (1, 3) when used at 
4 or 6 pounds per acre and applied to green grass in the early spring wli.en the grass 
was 2 to 3 in. tall (12). As the use of MH spread it became evident that a herbicide 
program was necessary to control broadleaf weeds, otherwise continued mowing would 
be necessary. Application of 2, 4-D with MH was found to be advisable (2, 5, 6, 11). 

Maintenance practices on treated areas appear to have a great deal ofinffoenceon 
the success and economy of "chemical mowing" with MH (4, 5). They include proper 
mowing height and use of fertilizer to maintain dense, weed-:free, and attractive stands 
of grass. Several management practices that may influence the effectiveness of MH were 
explored. 

EXPERIMENTAL METHODS 

A field experiment was initiated at the Rhode Island Agricultural Experiment Station 
agronomy plots on well-established mixed stands of turfgrasses. These consisted of 
Kentucky bluegrass (75 percent), quackgrass (10 percent) and orchardgrass (5 percent), 
with small percentages of tall fescue, redtop and colonial bentgrass, and approximately 
5 percent broadleaf weeds identified as red sorrel and Virginia copperleaf. Crabgrass 
was also present in the late summer. 

The plot area was uniformly fertilized with 400 lb/acre of a 0-20-20 fertilizer and 
sprayed with l lb/acre (ai) 2, 4-D before the experiment was begun. Treatments con
sisted of two r ates of MH* (4 and 8 lb / acre ), three cutti ng treatments (low-5 cm, high-
10 cm, and a late hay-type cut) and three times of nitr ogen fertilizer (50 lb N/acr e as 
ammonium nitrate) applied in the early spring-2 weeks before use of MH, midspring
at the time of MH application, and late spring-2 weeks after use of MH. Plots were 
cut when growth exceeded the desired height by 5 cm, or at 10 cm and 15 cm for the 
low and high cuts. A randomized complete block design with four replications was 
utilized to allow statistical interpretation of data. Plot size was 6 by 20 ft. 

MH was applied with a bicycle-mounted compressed air sprayer fitted with four fan
type nozzles. Plots were cut with a rotary mower outfitted with a bag to catch clippings 
which were then dried and weights recorded. 

Morphological data consisted of measurements of height and counts of seedheads. 
Observational data were taken on vigor of growth, color, vegetative cover, and the per
centage of weed growth. Rhizome growth was measured on field plugs of sod 2 in. in 
diameter which were potted in sand and allowed to grow in the greenhouse for 8 weeks. 

The experiment was continued for two years on the same plots. Weather conditions 
were cool with adequate rainfall during both spring periods for good growth of grass. 
Application of MH was on May 8, 1965, and May 11, 1966. Conditions were excellent 
for uniform application and no rainfall occurred during the 24:...hr period following spray
ing. Rainfall during both summers was below normal. 

RESULTS AND DISCUSSION 

The field experiment, conducted for two years, included data on the height of growth, 
amount of growth as measured by clipping weights and number of ·mowing necessary, 
rhizome growth, and observational data on grass density, color, vigor, and on weed 
encroachment. 

Height of Growth 

MH substantially reduced the height of seedheads and vegetative culms of grasses 
during the spring period of most active growth (Fig. 1). Results were similar for all 

* Maleic hydrazide (MH), 6-hydroxy-3-(2H)-pyridazione. The formulation used was MH-30 (registered 
trademark of UniRoyal, Naugatuck Chemical Division). 
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Figure 1. Average height of grass species on May 
25, 1965, after treatment with maleic hydrazide. 

species, although quackgrass E1eedheads 
had not emerged as of May 25, 1965, 
when initial measurements were made. 
Continuing measurements of height re-

bluegrass orchardgra11 quackgra11 

Figure 2. Average height of seedheads of individua 
grass species on July 21, 1965, after treatment witl 

maleic hydra~ide. 

vealed that the effectiveness of MH lasted for approximately 6 weeks in 1965. Height 
measW'ements of Kentucky bluegrass, orchardgrass, and quackgrass in late-cut plots 
on July 21 revealed effective suppression of seedhead elongation through this data (Fig. 
2). For example, Kentucky bluegrass treated with 4 and 8 lb/acre of MH r eached 20. 2 
and 13. 2 cm compared to 51. 9 cm for untreated plots. Nitrogen applied early or in 
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Figure 3. Average height of grass in 1966 after treatment with maleic hydrazide. 
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Figure 4. Number of seedheads per square 
foot, 1965. 
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Figure 5. Number of seedheads per square 
midspring stimulated growth of grass, foot, 1966. 
particularly Kentucky bluegrass. However 
MH was effective in retarding the height of 
nitrogen-fertilized grass. 

In 1966, data were recorded on the average height of all grass species and results 
of 1965 were confirmed (Fig. 3). The average reduction in height was 32 percent for 
4 lb and 45 percent for 8 lb of MH through July 11 (8 weeks). On this date grass treated 
with MH was relatively shorter from early and midspring nitrogen than late applica
tions as shown in 1965. Height of regrowth was measured at the end of 1966 on late
cut plots and could not be related to spring MH treatments or nitrogen treatments, in
dicating that effects had largely dissipated prior to the initial mowing on July 11, 1966. 
Kentucky bluegrass seedheads per unit area were reduced but not eliminated by MH 
(Fig. 4). As noted previously, height of growth was greatly affected but very short 
seedheads were observed within the vegetation. The number of orchardgrass seedheads 
was reduced slightly, and quackgrass seedheads were completely eliminated by MH. 

The vegetation clipped high (10 cm) contained the many shortened bluegrass seed
heads. These were not objectionable since they were effectively screened by leaf growth 
and did not contribute to the mowing requirement. Seedhead counts in 1966 showed that 
no bluegrass seedheads emerged beyond 10 cm (Fig. 5). As in 1965 orchardgrass and 
quackgrass seedheads were greatly reduced in number, particularly at the 8-lb rate 
of MH. The number of seedheads was not affected by nitrogen fertilizer applications, 
al.though height was greater where no MH was used. 

Clipping Weights 

Regularly mowed plots were cut eight times at two heights while late-cut plots were 
mowed once in 1965. At each mowing 5 cm of growth were removed to reach the pre
scribed height (15 cm back to 10 cm, and 10 cm back to 5 cm). The time of cutting for 
all regular plots was determined by the height of growth when not treated with MH and 
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TABLE 1 

SEASONAL TRENDS IN DRY MATTER YIELDS OF CLIPPING (GRAMS) 1965 

Treatment 5/ 25 6/ 10 6/ 22 7/ 7 7/ 20 8/ 4 8/ 19 9/ 9 9/ 29 

MH (lb/acre) 
0 368a* 215a 65b 35b 42b 4lb 35b 34c 25b 
4 202b 161b 77a 48a 54a 51a 44a 40b 31a 
8 172b 68c 56b 49a 57a 55a 48a 45a 35a 

Height of cut 
Low 347a 262a 103a 66a 76a 67a 56a 55a 41a 
High 147b 58b 29b 23b 26b 31b 28b 24b 19b 

N applied 
Early 411a 160a 56b 44a 53a 52a 47a 43a 31a 
With MH 219b 163a 63b 46a 49a 48a 42ab 40a 31a 
Late llc 157a 80a 43a 51a 48a 37b 36b 29a 

*Duncan's signifi cance at 5 percent level. 

where nitrogen was applied in early spring. Late-cut plots were mowed once on July 
21, 1965, when seedheads were mature. 

MH substantially reduced the amount of grass clippings on regularly mowed plots in 
1965. The first three cuttings were made on May 25, June.10, and June 22. During 
this period of normally rapid growth, there was 30 percent less growth at 4 lb/acre 
and 54 percent less at 8 lb/acre (T'able 1). The effect of MH did not extend beyond 
cuttings made on June 22. During the remainder of the growing season there was slightly 
more dry matter from plots that were treated with MH. 

Yields of dry matter from plots cut back to 10 cm were significantly lower than yields 
from plots cut back to 5 cm for all cuttings during 1965. For example, the average 
yields from high-cut plots were 234 gm compared to 712 gm for low-cut plots for the 
first three mowings. 
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Figure 6. Dry weight of grass clippings from regularly 
mowed and "unmowed" plots, 1965. 

Nitrogen fertilizer applied early stim
ulated growth considerably compared 
to applications at subsequent 2-week in
tervals. This was due to the fact that 
weather conditions were more favorable 
for growth in early May. In addition, 
grass was producing numerous flowering 
stems during the early period. 

It should be noted that MH effectively 
retarded growth of grass regardless of 
time of nitrogen application. However, 
early use of nitrogen stimulated early 
growth of grass. Therefore, use of 
nitrogen was more satisfactory when ap
plied at the same time as MH or 2 weeks 
following MH. Later use of nitrogen had 
a greater residual effect and improved 
color and density of grass well into the 
summer. 

Dry matter yields of "unmowed" plots 
(cut once on July 21) followed a pattern 
similar to regularly mowed plots treated 
with MH (Fig. 6). Growth was greater 
for plots cut once, except where the high 
rate of MH (8 lb) was used. The volume 
of growth was considerably reduced with 
MH treatment on single-cut plots. Mow
ing and removal of growth were conse-



TABLE 2 

NUMBER OF MOWINGS JN 1966 

Treatment 

MH (lb/acre) N applied 

0 Early 
4 
8 

0 With MH 
4 
8 

0 Late 
4 
8 

Low Mowing 

Spring Summer 

4 
3 
2 

4 
3 
2 

3 
I 
1 

1 
2 
2 

High Mowing 

Spring 

5 
3 
2 

5 
3 
1 

4 
2 
2 

Summer 

2 
2 
3 

2 
3 
3 
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quently much easier. The absence of seedheads on these plots also improved the ap
pearance appreciably. 

Number of Mowings 

During 1966, individual field plots were mowed as required and dry weight yields 
evaluated for two growth periods (May 16 to 21 and June 21 to 2Jl). Results were simi
lar to those in 1965 but were expressed on the basis of number of mowings necessary 
for the various treatments (Table 2). MH reduced the number of mowings necessary 
during the early growth period at both low and high cutting. Three to five mowings 
were necessary where no MH was used, depending on time of nitrogen application and 
cutting height. No more than two mowings were necessary when 8 lb of MH was used. 
When late nitrogen was used in conjunction with low cutting, only one mowing was neces
sary. Similarly, plots cut high and fertilized in midspring at the time of MH applica
tion required only one cutting. No mowing was necessary until early June at either 
height of cut when nitrogen was deferred and MH used at 4 or 8 lb/acre. 

During the second growth period extending from June 21 through the remainder of 
the growing season, one to three mowings were necessary. Low mowing generally re
quired one less mowing. However, this may be attributed to the severity of the low 
cut in reducing the vigor of the grass. Low-cut plots appeared dry and brown during 
the summer period compared to the green and healthy appearance of high-cut plots. 

TABLE 3 

RHIZOME PRODUCTION OF KENTUCKY BLUEGRASS-1966 
F1ELD EXPERIMENT 

Treatment 

N applied 
Early 
With MH 
None* 

Averages 

N applied 
Early 
With MH 
None 

Averages 

MH (lb/acre) 

0 4 

Number of Rhizomes 

9. 6a'"" 3. 2b 
8. la 2. 3b 
1. Bb l.4b 

6 . 5a 2. 3b 

Dry Weight. (milligrams) 

177 . 7a 33. 4b 
139 . Oa 23 . 6b 

31. 4b 13. 2b 

116. l a 23. 5b 

*Late N hod not been applied when the plugs were taken. 
**Duncan 1s significance ot the 5 percent level. 

8 

1. 5b 
0 . 7b 
0 . 2b 

0 . Be 

25 . 4b 
6. 9b 
3.0b 

11. Sb 

Averages 

4 . 8a 
3 , 7a 
1. lb 

79 . Oa 
56 . 5a 
15 . 9b 
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One additional mowing was generally necessary during this period where MH had been 
used. Clipping weights were greater following use of MH. This phenomenon may be 
attributed to a greater storage of carbohydrates by grass treated with MH which subse
quently resulted in greater growth when effects of the chemical dissipated. 

Rhizome Growth 

In order to determine the effects of MH on underground rhizome growth of Kentucky 
bluegrass, 2-in. sod plugs were removed from the field 2 days after spraying and 
planted in glazed crocks filled with sand. Data taken 6 weeks later revealed that MH 
had severely inhibited the number and average length of rhizomes (Table 3). The dry 
weights of rhizomes treated with 0, 4, and 8 lb/acre of MH were 116. 1, 23. 5, and 
11. 8 mg per pot, on the average. Lower weight of rhizomes was due in part to a sub
stantial decrease in number that developed as a result of MH treatments. Application 
of nitrogen increased both the number and total weight of rhizomes but did not over
come the effect of MH. 

Apperu:ance of Grass Stands 

Density-Use of MH resultedin a decrease in the density of turf during the early 
part of both the 1965 and 1966 growing seasons following application of MH. Density 
increased later in the season so that differences were small and not significant by early 
September. 

In both years, low cutting decreased the density of the turf compared to high cutting. 
Plots cut once per season were lower in density than those cut regularly. 

Weeds-Plots sprayed with MH were more weedy than check plots during both years. 
An application of 2, 4-D at l lb/acre in April 1965 effectively cont.rolled weeds during 
the initial stages of the experiment. However weeds again encroached following use of 
MH. This indicates that MH improved conditions for weed growth by thinning the sod. 
This was shown by reduced density of sod and restricted rhizome growth of Kentucky 
bluegrass following treatment. The most troublesome weed was red sorrel which 
spreads vegetatively and became the dominant species in several plots treated with 8 
lb/acre of MH. 

Nitrogen applied at time of MH applications encouraged more weed growth than other 
combination treatments. The reduced nitrogen utilization by grass during growth sup
pression by MH apparently made it available for Wet:!d growth. 

Vigor and Color-Observations during both seasons indicated that MH reduced the 
vigor of grass initially but increased the vigor as the season progressed. High-cut 
plots were consistently more vigorous than low-cut plots. Nitrogen increased the vigor 
of growth immediately following applications but growth decreased rapidly after two to 
three weeks. 

MH changed the normal light green color of grass to a dark bluegreen color for ap
proximately 6 weeks. Nitrogen influenced color and vigor similarly. High-cut plots 
were generally darker green during the entire season. 
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