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Grasscycling in California

M. Ali Harivandil, Victor A. Gibeault2, and Trevor O ‘ Shaughnessy3

Mowing is the primary culturd practice in sound
turfgrass management. It is also the most stressful of
dl maintenance ectivities, even under ided condi-
tions, 1/3 of the turfgrass plant’s aboveground por-
tion is removed once a week for the life of the turf
stand. Higtoricaly, much basic and gpplied research
has focused on how to mow so that turfgrass will re-
cover quickly and hedthy from this drastic remova
of photosyntheticdly active tissue.

In the past, the practice of clipping remova from the
Ste after mowing has been standard. Among the rea
sons for this practice have been: aestheticaly amore
pleasng (manicured) lawvn, and minimizing thatch
buildup, disease carryover and weed invason. Re-
cently, however, turf and landscape professionds, as
well as homeowners in Cdifornia and many other
gates face mounting pressure to reduce the volume
of landscgpe waste sent to municipa landfills.

Each year Cdlifornians generate in excess of 40 mil-

lion tons of municipa solid waste. As our popula
tion grows and landfills become scarce, the solid waste
problem becomes more critica. Although voluntary
wadte recyding has been in place in many Cdifornia
communitiesfor years, waste reduction became man-
datory for Cdifornia municipaities with the passage
of AB 939, Cdlifornia s Integrated Waste Manage-
ment Act. This statute mandates that each city and

county in the Sate reduce the amount of waste it sends
to the landfills by 25% by 1995 and 50% by the year

2000, with 1990 as the base year. Concurrent with
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the passage of AB 939, the newly created Cdifornia
Integrated Waste Management Board (CIWMB), be-
gan implementing a comprehensve st of guiddines
addressng Cdifornia's solid waste reduction man-
dates.

It is estimated that 20% of waste going to landfillsis
yard (green) waste. Compogting is one successful
method of dedling with such waste; other waysto re-
duce green waste generation must also be explored
and grasscycling, the contemporary term for the old
practice of returning lawn clippings to the lawn &fter
mowing, could be the most sensble method in many
cases. If widely adopted, grasscycling has the poten-
tid to reduce Cdifornia’s current urban solid waste
production by 5- 10%.

Grasscycling is Environmentallv Sound

Grasscycling can be practical on most stands of grass,
the few exceptions being close-cut ports fields such
as golf putting greens, bowling, tennis and croquet
courts, or where an exceptiondly uniform turf is re-
quired, such as a mgor league sports field or sod
farms. Grasscydling is smple, easy and environmen-
taly sound. Also:

«  Savestime by diminating bagging and removing
of dippings.

+ Saves energy by conserving the energy required
to haul dippings, often many miles, avay.



«  Saves vduadle landfill space.

+ Encourages a hedthier stand of grass. In addi-
tion to releasing nutrients to the soil, grass dip-
pings decomposition may substantidly enhance
s0il microbid activity.

« Saves money. Research indicates that sgnificant
amounts of nutrients (mainly nitrogen) could be
returned to the soil by grasscyding. Fertilizer
cogs are thus reduced.

Grasscveling and Maintenance Activities

Grascycling can be practiced on any hedlthy turfgrass
gtand as long as proper turf management guiddines
are followed. Many people, both novice and profes-
sond, treat ther lawns like a “crop”, encouraging
(unnecessary) extragrowth by overwatering and over-
fertilizing. The “crop” (grass dippings) is bagged
and trangported to alandfill. Proper mowing, water-
ing, and fertilizing moderates turf growth while ill
producing a hedthy, green lawn.

M owing

Frequent mowing is required for successful
grasscycling. Turfgrass should be mowed when dry
with a sharp bladed mower. The * 1/3 rulé’ should
be followed: turfgrasses should be mowed often
enough so that no more than 1/3 of the length of the
grass blade is cut in any one mowing. When grassis
mowed frequently, short dlippings will fal through
the canopy and will not cover the lawn surface. In
most cases once-aweek mowing is frequent enough
for successful grasscycling. However, in colder
months of the year when turf grows dowly, the pe-
riod between mowing can be extended. Turfgrasses
mowing height requirements differ among species.
The following teble ligs Cdifornia turfgrasses and
their respective proper mowing heights.

MOW WHEN GRASS

REACHES THIS
HEIGHT (inches)

MOWER SETTING
GRASS TYPE (inches)
Bentgrass 1/2- 1 3/4- 1%

Bermudagrass (common) 1-1 1/2 1% — 2%

Bermudagrass (hybrid) 1/72- 1 3/4- 112
Kentucky Bluegrass 112212 212334
Kikuyugrass 1—1% 1h—2%
Perennial Ryegrass 1% =21 2% -3 %
Tall Fescue 1t —3 2% ~— 4%
St. Augustine -2 1%~ 3

Zoysia 1/2- 1% 3/4-- 2%

Grasscycling is possble with any type of mower, d-
though the mog effective type of mowers for
grascycling are known as mulching mowers or re-
cycling mowers. These mowers cut grass blades into
very small pieces and force them into the turf canopy
to mulch the soil. Within the past few years, nearly
al lawvn mower manufacturers have introduced new
lines of recyding mowers to the market, satisfying
any lavn maintenance needed. Grasscydling is dso
possible with “bag” mowers, if the collection bag is
removed to alow clippings to drop on the lawn. If a
bag mower does not have a safety flgp when the col-
lection bag isremoved, aloca desler may be ableto
provide aretrofit kit.

Irrigation

Turfgrasses vary in ther need for water. Although,

each Ste’ sevapotranspirationa (ET) rate determines
agiventurfgrass swater needs, most turfgrasses need

about 1 inch of water every 5-7 days during the grow-

ing season and much less during the colder winter
months. Deep, infrequent watering produces a deep
extensve root syslem which enables turfgrasses to
resst disease and use stresses. Lawns watered too
frequently tend to develop shdlow root sysemswhich
may make them more susceptible to disease, and en-
vironmental and use stresses. Turfgrass standswhich
are irrigated with more water than necessary (over-
watering), in addition to being wasteful, dso grows
faster and require more frequent mowing for proper

grascydling.

Asagenerd rule, lawvns should not be mowed when



grass blades are wet; i.e,, shortly after irrigation, or
early morning when dew is il present on turf blades.
It is difficult to mow effectively under these condi-
tions.

Fertilization

Proper fertilization is essential in maintaining a
hedthy turfgrass stand. Over-fertilization weskens
turfgrass plants by causng excessve and succulent
top growth. Excessve shoot (stems and leaves)
growth requires more frequent mowing for success-
ful grasscydling, and thus should be avoided. For
moderate, even growth, use a combination of fast
acting fertilizers (ammonium nitrate, ammonium sul-
fate, or urea) and dow release nitrogen, such as sul-
fur-coated urea, ureaformadehyde, IBDU, or organic
fertilizers Avoid gpplying large quantities of fast
acting fertilizers, these fertilizers produce very fast
growth for short periods. Regardiess of grass type
and specific fertility needs, generdly it is better for
the lawn and for grasscycling, to gpply smdler quan-
tities of fertilizer more frequently rather than larger
amounts less frequently. Grasscycling can reduce the
amount of fertilizer needed by 15-25% since grass
clippings return nitrogen to the soil.

Thatch management

Thatch is composed primarily of roots, sems, rhi-
zomes, crowns and gtolons; plant parts that contain
large amounts of lignin (wood) and decompose
dowly. Grassclippings, on the other hand, arelargely
leaves composed of SO-85% water with only small
amounts of lignin, and they therefore decompose rap-
idly. Research projectsin different areas of the United
States have shown non or very small additiona thatch
development from grasscyding. Although to date
research in Cdifornia has shown some thaich build-
up due to grasscycling, the benefits received from
grasscycling appears to far outweigh the potentia
disadvantages of a dightly higher rate of thatch de-
velopment.

Some turfgrasses, such as bermudagrass, Kentucky
bluegrass and kikuyugrass, are naturaly more thatch-
prone than others, and should be regularly dethatched
even if grasscyding is not employed.

A smadl amount of thatch (approximately 1/2 inch) is
actudly beneficid to a lawn, providing insulaion to
roots and serving as amulch to prevent excess water
evaporation and soil compaction. It may aso create
a cushioning effect for lawn play.

Disease M anagement

Most turfgrass diseases occur in improperly irrigated
and fertilized stands or under poor soil conditions.

Much research has been conducted on grasscycling
throughout the country but no relationship, postive
or negative, between grasscycling and the spread of
turfgrass disease, has been established. It gppearsthat
if a desrable environment for turfgrass disease ex-
igts, infestation will occur with or without grass dlip-

pings.

Weed Management

Concern over an increase in weed populations due to
grascycling is common. However, the limited data
available on thisissue do not support the popular be-

lief that grasscycling encourages weed invason. Al-

though further research is needed to establish more
precise guiddinesin thisregard, it can be argued that
weed invason is a problem on lawns regardiess of
whether grasscycling is practiced: i.e, weeds are
opportunists and will invade any turfgrass stand un-

able to out-compete them. Therefore, if a lawn is

hedlthier due to the more desirable environment cre-

ated by proper grasscycling, it may overcome weeds,
even if additional weed seeds remain on the lawn.

Conclusons

If aturfgrass stand is properly irrigated, fertilized and
mowed, grasscycling can actudly produce a hedthier
lawn. It isimportant to mow a grasscycled lawn fre-
quently to produce smdl clippings that will decom-
pose quickly. If aturf stand is not mowed frequently
and clippings are left on the lawn, theresult isa* hay-
like’ look some condder unsghtly.

Fortunately, most golf courses and parks have suc-
cessfully practiced grasscydling for years, providing
encouragement for hesitant homeowners and manag-
ers of amal stes. On the other hand, grasscycling is



not appropriate in every dtuation. Prolonged wet
westher, mechanical breskdown of mowers, or the
necessity of infrequent mowings are Situations where
grass clippings should probably be bagged, since an
excessve volume of clippings will be generated.

If dippings are removed from alawn, it may not a-
way's be necessary to discard them in landfills. Grass
clippings contain large amounts of both nitrogen and
water and are excellent additions to both large-scale,
commercid and smal, backyard composting pro-
grams. Unless herbicides have been applied recently
to a stand of grass, its clippings can adso be used as

mulch to provide weed control and prevent moisture
loss around flower beds, trees, and shrubs.

Turfgrasses 1) protect our soils from erosion and our
surface waters from sediment deposition; 2) cool our
environment through transpiration; 3) protect our sur-
face water and ground water by absorbing chemicals
in their thatch layer and root system; 4) increese in-
filtration of water movement into the soil and out of
the storm system; and 5) enhance property values and
recreational surfaces. Grasscycling isan environmen-
tally sound approach to maintaining this great re-
source.

The Use of Recycling Mowers in Grasscycling

M. Ali Harivandil, W. Bill Haganl, and Clyde L. Elmore2

Public interet in recyding (mulching) mowers has
increased consderably in the past few years. Con-
ventiona rotary mowerstypically are used with abag
attachment to catch turfgrass dlippings. Clippings are
often removed, despite the fact that their removd is
time consuming and results in nutrient loss, because
they can be unsghtly and are feared to contribute to
disease and thatch buildup. Nevertheless, the pas-
sage of AB 939in Cdiforniaand increased yard waste
and grass clippings dumping feesin many other states
have prompted severd mowing equipment manufac-
turers to renew recycling mower production. These
mowers have an enclosed housing wherein clippings
are chopped to fine debris before discharge benegth
the mower. By reducing the sze of dippings left
behind, a recycling mower facilitates their disappear-
anceinto the turf canopy and their speedy decompo-
gtion, thereby addressing concerns about both appear-
ance and thatch.

Grascycling saves time, labor, and fertilizer. The
following study focused on the effect of recycled clip-
pings on weed invasion, turf qudity and thatch accu-

mulation. It dso measured biomass and nitrogen re-
moved using a non-recycling (bag) mower.

To compare the effects of recycling and non-recy-

cling mowing, atwo-year Sudy wasinitiated in May,
1992, at the Universty of Cdifornia Bay Area Re-
search and Extension Center, Santa Clara, CA, ona
2- year-old turf mixture of Kentucky bluegrass (Poa
pratensis), and perennial ryegrass (Lolium perenne).
Treatments were arranged in arandomized complete
block design with split-plots and 4 replications. Half
of each replication was overseeded with three
“weeds’: rough bluegrass (Poatrivialis), in Novem-
ber, 1992; hairy crabgrass (Digitaria sanguinalis), in
February and April, 1993; and danddion (Taraxacum
officinale), in June, 1992. Plots were mowed weekly
a 2 incheswith either arecycling or bag mower. The
plots were evauated in May, 1993 and April, 1994
for type, number, and percentage weed cover. Mow-
ersused were Toro 21 inch SF Recycler, Model No.
20107 and Toro 2 1inch SF4-in- 1 Rear Bagger, Modd
No. 26622. Sample size for clipping measurements
was 26.25 ft? within each plot. Totd clipping weight
(fresh and oven dried) removed with the bag mower
was recorded biweekly and doubled for monthly to-
tds Tota nitrogen removed through the clippings
was measured by laboratory andysis. Average over-
al turf qudity ratings which include dengty, texture
and color, were made quarterly using a scale of 1-9,
with 9 being best. Thatch accumulation was mea
sured yearly from 3 non-compressed core samples

1 Area Environmental Horticulture Advisor and Research’Associate, respectively; Cooperative Extension, San Francisco Bay Area.

2 Extension Weed Scientist, University of California, Davis.



taken from each plot with agolf green cup cutter. Am-
monium sulfate (2 1-0-0) was gpplied quarterly at the
rate of 1 Ib N/I,000 ft2. Plots were irrigated as needed
to prevent stress.

Results and Discussion

Biomass (clippings) production for 1992-94 remained
relatively congtant from April to July, increased dur-
ing August and September and dropped during Octo-
ber and November. Small quantities of biomass were
produced from December through February. Average
biomass produced was 12,995 |bg/acrefyear fresh ad
4,206 |bs/acrelyear oven-dried (Table 1). Nitrogen re-
mova with the clippings followed the pattern of biom-
ass production and was highest during high biomass
production. Average tota nitrogen removed with the
clippings was 139 |bs/acrelyear (Table 1). Although a
clear benefit of grasscycling is nitrogen return to the
tuf dand, not al the nitrogen returned from
grasscycling becomes available to plants. Based on
research information from throughout the country, it
appears that turf stands on which grasscycling is prac-
ticed require 20-30% less nitrogen then where clippings
are removed. Extrapolating from this information, a
recycling mower should be able to reduce nitrogen ap-
plication gpproximately 25% from levelsreguired when
abag mower isused.

Rough bluegrass and dandelion took hold when
overseeded on the established stand of Kentucky blue-
grassand perennid rye (Table 2). Although hairy crab-
grass was overseeded twice, in February and April of
1993, thisweed did not become established in the plots
during the term of this study. Tables 2 and 3 summa-
rize data related to rough bluegrass and danddion
overseeding. Weed presence increased as the study
progressed (Table 2). Turf quality did not differ for
weed overseeded plots (6.6) compared to non
overseeded plots (6.9) in 1993. However, in 1994 turf
qudity was inferior (5.9) in weed overseeded plots
compared to weed free (7.6) plots (Table 2). Mower
type had no effect on weed establishment in 1993 or
1994 (Table 3). Turf qudity was superior (7.5) when a
recycling mower was used in 1993, but this superiority
was logt by 1994 (Table 3). This may suggest that the
extra nitrogen from dippings enhanced turf qudity in
1993, before weeds were established, but enhanced

weed growth once they took hold.

Effect of weed overseeding and mower type on overdl
turf quality and thatch development is presented in
Table 4. Each treatment (weed overseed and mower
type) sgnificantly affected qudity (Table 4). Qudity
was best for al treatments in 1993 compared to the
same treatments in 1994 (6.1), best when no weed
overseading was compared with an overseeded plot with
the same mowing treatment (6.2), and best for the re-
cycling mower in dl treatments (5.9). Dendty was
better in 1994 (7.0) thanin 1993 (6.8) for dl trestments.
Texture was not affected by any of the treatments. Turf
color was superior where weeds were not overseeded
(6.7) and when arecycling mower was used (6.4) but
on overseeded plots the recycling mower produced
better color than the bag mower. Thatch was thicker
in 1994 (0.2 inches) than in 1993 (0.024 inches) for all
treatments and was thicker where a recycling mower
was used (0.18 inch) than were anon-recycling mower
was used (0.004 inch). Even though these differences
in thatch depth were atidicdly sgnificant (Table 4),
their magnitude was too smdl to concern a turf man-
ager.

As anticipated, sgnificant biomass (12,995 Ibs/acre/
year) and nitrogen (139 |bs/acre/year) were removed
with anon-recycling (bag) mower. A recycling mower
enhanced turf quality and color; however, texture and
density were not affected by mower type.

It appears from these sudiesthat the advantages (addi-
tionad nitrogen, higher turf qudity, and reduction of
green wagte) of mowing a turf stand of mixed blue-
grassryegrass with a recycling mower far outweigh
the few disadvantages (i.e,, dightly higher thatch de-
veopment). This sudy did not indicate a sgnificant
interaction between grasscycling and weed invasion.
However, further studies, with more invasive and pro-
lific seed producing weeds (eg. annud bluegrass)
would be useful.

Acknowledgments: The authorswish to thank the fol-
lowing for the generous financia support that mede
this study possble The Toro Company; Northern
Cdifornia Turf and Landscgpe Council; and Golf
Course Superintendents Association of Northern Cali-
fornia




mower (1992-1 994).

Table 1. Average removed fresh and dry turfgrass clipping weight and nitrogen content when mowed with a non-recycling

Treatment Jan.  Feb. Mar. Apr. May June July Aug. | Sept. Oct Nov. Dec. Annual
Ib./acre
Fresh
Clippings 72.1 105.0| 977.7 12885 [1415.8 1359.7 | 1130.0 1662.5 [2162.9  1477.2 |[11745 1709 | 12,995.5
Oven Dry
Clippings 36.5 48.0 | 308.9 4247 | 455.9 479.0 4452 571.6 | 643.8 420.3 307.2 62.3 4,206.5
Total
Nitrogen
Within 0.9 1.7 9.8 13.3 13.3 13.3 13.3 17.8 25.8 16.0 11.5 1.7 138.9
Clippings
Table 2. Kentucky bluegrass-perennial ryegrass  turf qualty and weed invasion when overseeded with rough bluegrass and
dandelion  (1992-1994)Z.
Rough  bluegrass Dandelion Turfx
Treatment (% cover) (number  plants/plot) Quality
May 1993
Weed Overseed 5.0 aY 21.4a 6.6 a
No Overseed 1.4b 23 b 6.9a
April 1994
Weed Overseed 45.6 a 31.3 a 59a
No Overseed 4.3 b 5.0b 7.6 b

‘Established Kentucky bluegrass-per
lion in June 1992.

ennial ryegrass

‘Mean values followed by similar letters are not statistically significantly different.
‘Turf quality visual ratings based on a scale of 1-9, with 9 being best.

plots were overseeded with rough bluegrass in November 1992, and dande-

Table 3. Effects of mower type (recycling and non-recycling) on turfgrass quality and weed establishment (1992-1994).
Treatment Rough  bluegrass Dandelion Turf”
(% cover) (number  plants/plot) Quality
May 1993
Non-recycling  Mower 3.3 a 15.0a 6.0 a
Recycling Mower 3.1a 8.6 a 75b
April 1994
Non-recycling  Mower 28.4 a 21.4a 6.6 a
Recycling Mower 21.6 a 149 b 6.9 b
Z Mean values followed by similar letters are not statistically significantly different.
lTurfjuality visual ratings based on a scale of 1-9, with 9 being best.
Table 4. Effects of year, weed overseeding and mower type on turf quality and thatch development.
Overall Turf Quality*
Treatment Turf Quality Density Texture Color Thatch  (inch)
1993 6.1a" 6.8 a 6.5a 6.3a 0.024 a
1994 5.5b 7.0b 6.5a 6.2 a 0.200 b
Weed Overseed 5.5a 6.9a 6.5a 5.7 a 0.136 a
No Overseed 6.2 b 6.9 a 6.6 a 6.7b 0.088 a
Non-recycling  Mower 5.7a 6.9a 6.6 a 6.1a 0.040 a
Recycling Mower 59b 6.9a 6.5a 6.4 b 0.184 b

darkest color.

Y Mean values followed by similar letters are not statistically significantly different.

ZAverage visual ratings for 1992-94. Ratings are based on a scale of -9, with 9 being best quality, most dense, finest texture and
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Tall Fescue Growth Characteristics and Water-Use Rates

J. S Hartinl, R L. Green2, V. A. Gibeault2, G. J. Klein2, W. E. Richie3, and R. A. Autio2

There are substantial differences in evapotranspira-
tion (ET) rates (often referred to as water-use rates)
among turfgrass species, and even cultivars within a
species. Corrdating various growth characteristics
of turfgrasses with their water-use rates may be ause-
ful tool in the development, sdlection, and use of spe-
cies and cultivars that require less water.

Due to the proliferation of dozens of new tdl fescue
(Festuca arundinacea)cultivars released over the last

ten years that exhibit finer lesf texture, darker green
color and increased dengty than earlier tal fescues,
the authors were interested in assessing growth char-

acterigtics and evapotranspiration (ET) rates of some

of these new introductions.

Tdl fescue is native to Europe, and was introduced

into the United States by early settlersfor pasture use
and soil dtabilization purposes. Tdl fescue is very
ussful in turfgrass trangtiond climatic zones, located
between temperate and subtropica climate zones
across the United States because of its high tolerance

to warm temperatures and ability to grow in cool win-
ter temperatures without going dormant. It is well

adapted to the environmental conditions of Southern

Cdifornia

In this sudy, ET rates, clipping yidds, leaf densty,
vertica |eaf-extenson rates, lesf length, and lesf width
of seven cultivars of tal fescue grown under fidd
conditionsat UC Riversde were recorded over afive-
week period in July and August 1994, and again in
June to August 1995. The above-ground morpho-
logicd diversty within this group was farly repre-
sentative of the morphologica diversty observed
among turf-type tdl fescue cultivars. Turfs were es-

tablished from seed in plagtic pots (9-inch diameter x
12-inch deep) filled with fritted clay for 7.5 months
prior to 1994 measurements.

In 1994, correlation coefficients between clipping
yield vs. leaf dengity, vertical leaf-extenson rate, lesf
length, and leafwidth were -0.56**, 0.87***, 0.60***,
and 0.39%, respectively. Note that there were pos-
tive (+) and negative (-) correlation coefficients. A
(+) corrdlation means as one variable increases, O
does the second variable, while a (-) correlation means
as one variable increases, the second variable de-
creases. Whether a correlation is (+) or () should
not be confused with its level of sgnificance: NS, *,
** xxxae not dgnificant, sgnificant a the 0.05
leve, sgnificant a the 0.01 leve, and sgnificant at
the 0.001 leve, respectively. The 0.001 leve is the
most sgnificant levd.

In 1994, correlation coefficients between ET rate and
al morphologica traits measured were not sgnifi-
cant. This meansthat there is no association between
the ET rate and dl morphologicd traits, including
dipping yidd.

These prdiminary data suggest that cultivars with a
high lesf dendty and dow leaf extenson rate pro-
duce the lowest amount of clippings. Dwarf-type tall
fescue cultivars offer these characteristics. These data
a0 suggest that morphologicd traits do not influ-
ence water-use rates of tall fescue when assessed un-
der wdll-watered conditions.

In addition to the results reported above, another in-
teresting finding in this study relates to the 46% range
in clipping yield produced among the seven cultivars.

1 Farm Advisor, San Bernardino and Los Angeles Counties, University of California Cooperative Extension.
2 Turfgrass Research Agronomist, Extension Environmental Horticulturist, Lab Assistant, Staff Research Associate, Staff Research

Associate, University of California, Riverside, respectively.



Cultivar selection could be an important method for Thanks are given to the Metropolitan Water Dis-
facilitating grasscycling and reducing the amount of trict of Southern California, Southland Sod Farms,
grass clippings being deposited in Cdifornia land- the Toro Company, and the Council For A Green
fills. Environment for partially funding this project.
WARNING ON THE USE OF CHEMICALS CALIFORNIA TURFGRASS CULTURE
Pesticides are poisonous. Always read and carefully EDITORIAL COMMITTEE

follow all precautions and saf ety recommendations given

on the container label. Store al chemicals in their origi-

nal labeled containers in alocked cabinet or shed, away Stephen T. Cockerham, Superintendent,
from food or feeds and out of the reach of children, un- Agricultural Operations

authorized persons, pets, and livestock. University of Cdifornia, Riverside

Recommendations are based on the best information cur-

rently available, and trestments based on them should Victor A. Gibeault

not leave residues exceeding the tolerance established Extension Environmental Horticulturist,
for any particular chemical. Confine chemicals to the Department of Botany and Plant Sciences
area being treated. THE GROWER IS LEGALLY RE- University of California, Riverside

SPONSIBLE for residues on his crops as well as for
problems caused by drift from his property to other prop-

erties or crops. Ali Harivandi, Environmental Horticulture Advisor

University of California Cooperative Extension

Consult your County Agricultural Commissioner for cor- Alameda, Contra Costa and Santa Clara Counties
rect methods of disposing of |eftover spray material and

empty containers. Never burn pesticide containers.

Lin Wu, Professor
PHYTOTOXICITY: Certain Chemicals may cause Department of Environmental Horticulture,
plant injury if used at the wrong stage of plant develop- University of California, Davis
ment or when temperatures are too high. Injury may
also result from excessive amounts of the wrong for-
mulation or from mixing incompatible materias. Inert
ingredients, such as wetters, spreaders, emulsifiers,
diluents and solvents, can cause plant injury. Since for-

mulations are often changed by manufacturers, it is pos- Correspondence concerning
sible that plant injury may occur, even though no injury California Turfgrass Culture
was noted in previous seasons. should be sent to:

NOTE: Progress reports give experimental data that

should not be considered as recommendations for use. Victor A. Gibeault
Until the products and the uses given appear on a regis- Bachelor Hall Extension
tered pesticide label or other legal, supplementary di- University of Cdifornia
rection for use, it isillegal to use the chemicals as de- Riversde, CA 9252 1-0 124
scribed.
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3560, (510) 987-0096.
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