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A New, Non-Disruptive Alternative for Kikuyugrass

Management in Cool-Season Turf
David W. Cudney, James A. Downer, Victor A. Gibeault. J. Michael Henry and S Reints1

Kikuyugrass was introduced into southern
Cdifornia around the 1920's for soil erosion and
turf platings. From its ste of introduction
kikuyugrass has soread dong coastd Cdiforniato
the San Francisco Bay area, south to the Mexican
border and interior to the western edges of Riverside
and San Bernardino Counties. Many turf areas in
the San Francisco Bay area, the central coast, and
southern Cdifornia have been invaded by, and are
presently, partidly or completely covered by, the
warmseasonkikuyugrass.

Kikuyugrass is extremdy aggressve,
soreading by solons, rhizomes and seed. Left
unmowed, it isatal, coarse grasswith long, (6t0 9
feet), thick (I/3 inch) stolons. The rgpid aggressive
growth rate and growth habit accounts for its use
for pasturesin Audtrdia, New Zedland and parts of
Africa, as well as its origind use in southern
Cdifornia by the Soil Conservation Service for
planting waterway banks where rapid water
movement was expected during sorms.

The growth rate and growth habit also
account for the very invadve characterigtic of
kikuyugrass and the reason for it being consdered a
weed by turfgrass managers. Other undesirable
characteristicsincludeitsfairly light green color; its
movement into flower, srub or fence lines; its
tendency to produce a deep thatch layer; its slver
appearance from filament exertions, and itsinvasion
into putting greens and sand tragps.  There are
currently no cultural or sngle, selective chemica
methods to control kikuyugrass. Complete
renovation of the sward has been accomplished
commercidly. Two methods have been used. The
firgt involves trestment with glyphosate followed by
thatch removd, reseeding with desrable turf
Species, and trestment with preemergence herbicides

to control emerging kikuyugrass seedlings. The
preemergence herbicide which was used for this
purpose in cool-season turf was sduron, which is
no longer registered for use in the United States.
The second renovation method involves fumigation
with methyl bromide followed by thetch remova
and reseeding.

Renovation is very codly to perform.
Both renovation methods result in loss of turf use
for severd weeks while new desirable species are
reestablished. After renovation, the desired turf
Species are again subject to a gradud reinvasion
with kikuyugrass.

Multiple postemergence applicaions of
MSMA were previoudy reported to be effectivein
reducing kikuyugrass invason. Also, MSMA and
triclopyr have been shown to injure kikuyugrass.
Sequentid applications of postemergence herbicides
which injure but do not diminate kikuyugrass as
sngle applications might be used to suppress the
competitive ability of kikuyugrass and dlow re-
establishment of the desirable species. Sequentia
gpplications would have an added advantage of
dlowing a gradud converson of kikuyugrass
infested swards back to desirable species without
loss of turf use. Thiswould resultin minimal utility
loss and ecologica disruption compared with
fumigation and renovation.

Procedure |

An initid experiment was established in
the city of Ventura, Cdiforniaon August 1, 1989.
The dte had a mixed sward of perennid ryegrass
(Ldlium perenne L.) and Kentucky bluegrass (Poa
pratensis L.) which had been invaded by
kikuyugrass. Kikuyugrass was uniformly
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distributed (83% of the turf cover) as was the
remaning Kentucky bluegrass and perennid
ryegrass.

The herbicide treatments conssted of
triclopyr (0.5 pound a.i. per A), MSMA (2 pound
ali. per A), and triclopyr plusMSMA (0.5 plus2.0
pound a.i. per A) applied as both single and three,
sequential treatments. The sequential treatments
were made at four to five week intervas. Plots
were evaluated on November 13, 1989, four weeks
after the last sequentid trestment. Percent of
kikuyugrass control and phytotoxicity to the
Kentucky bluegrass/perennia ryegrass mix was
edimated relative to the control plots in each
replication.

Two additiond trids were established
Jduly, 199 1 in the coadd region of southern
Cdifornia (Camaillo and Huntington Beach).
Prior to treatment, both swards consisted of
uniform mixes of gpproximately 85% kikuyugrass
and 15% perennia ryegrass. The Huntington
Beach site was mowed to a height of 0.4 inches,
raked, and seeded with perennia ryegrassat 9 ai.
per 1000 square feet (cv ‘Manhattan 11’) on July 5,
1991. Four weeks later the sward was
goproximatey  75% kikuyugrass and 25%
perennia  ryegrass, when the firs herbicide
trestments were made. The Camarillo Ste was
also seeded at 9 pound ai. per 1000 square feet
with perennia ryegrass (cv ‘Manhattan 11’), but
seeding was done immediatdy after the firg
herbicide treatments were made on July 6, 1991.
The herbicide trestments at both locationsincluded
triclopyr, MSMA, and triclopyr plus MSMA (0.5,
2.0and 0.5 plus 2.0 pound a.i. per A respectively)
as four sequentid applications made at four- to
fiveeweek intervals. Three weeks dfter the last
herbicide gpplication, percent cover of perennia
ryegrass was estimated and an evaluation of the
dengty of the kikuyugrass was made by counting
rooted stems larger than 1 inch per square foot.

Results |

MSMA, triclopyr, and MSMA + triclopyr
controlled kikuyugrass somewhat initidly assingle
goplications, but that effect had declined by the
end of thetest (Figure 1). Sequentia applications
of these trestments improved percent control.
MSMA and triclopyr applied sequentialy were

gmilar in percent kikuyugrass control (52 and
50% respectively). Sequentia applications of
MSMA + triclopyr controlled kikuyugrass best at
the end of the tet (88%) There was no injury
from any of the treetmentsto the desired Kentucky
bluegrass and perennia ryegrass mix except for
dight discoloration and sunting which lasted less
than one week dfler each application (data not
given). The desired species had filled in the areas
vacated by kikuyugrass and were dominant in the
plotsthat had received the sequentid MSMA plus
tliclopyr treatments.
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Figure 1. Effect of herbicide treatments on percent
kikuyugrassat Ventura, California (November 13, 1989).
LSD P=0.05is8%."*" indicate sequential treatments. MS
iISMSMA, Tri.istriclopyr, and MS+T isMSMA plus
triclopyr.

Sequentid  herbicide trestments in the
1991 trids controlled kikuyugrass and improved
percent perennid ryegrass a both the Huntington
Beach and Camarillo locations (figure 2 and 3).
Sequential  gpplications of triclopyr reduced
kikuyugrass density (1.4 and 3.6 compared to
170.8 and 140.1, 1 inch stems per square foot in
the untreated plots for Huntington Beach and
Camaillo respectively). MSMA reduced
kikuyugrass dendity to 5.8 and 26.4, 1 inch stem
per square foot for Huntington Beach and
Camarillo respectively.

The percent perennid ryegrassin the plots
was inversdly proportional to the dendty of
kikuyugrass. Percent perennia ryegrass for
sequentid gpplications of triclopyr varied from
95.810 85 .0% and MSMA from 92.3 to 66.2% for
Huntington Beach and Camarillo respectively.
Where kikuyugrass was more completdy
controlled in the triclopyr plus MSMA trestment,



percent perennid ryegrass varied from 98 to
100%.
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Figure 2. Effects of sequential herbicide treatments on
establishment of perennial ryegrassand kikuyugrassdensty
at theend of the 1991 growing season in Huntington Beach.
LSD P=0.05is14% and 34 semsper squarefoot for percent
perennial ryegrassand kikuyugrassdensty, respectively.

Procedure 11

Kikuyugrass-turfgrass competition. A
test was conducted at the University of Cdifornia,
Riversde Experiment Station over a two-year
period to measure the differences in competitive
ability of kikuyugrass and three cool-season turf
cultivars. perennid ryegrass (cv ‘Manhattan I17),
Kentucky bluegrass (an unknown blend), and tall
fescue (Festuca arundinacea Schreb. cv ‘Bonsar’).
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Figure 3. Effects of sequential herbicidetreatmentson
esablishment of perennial ryegrassand kikuyugrassdensty
at theend of the 1991 growing season in Camarillo. LSD
P=0.05is22% and 39 stems per squarefoot for percent
perennial ryegrassand kikuyugrass densty, respectively.

Solonsof kikuyugrasswere pressed into a
wel prepared seedbed in October, 1989. A
uniform, vigorous kikuyugrass stand had formed
by June, 1990. Plugs (4 inch diameter) were then
removed from well established sods of the three
cool season turf species.  Four plugs of each
species were placed in separate 5 ft. by 5 ft
sections of the kikuyugrass sward. After a 9x-
week establishment period, the plots received their
first herbicide trestment. The trestments included
triclopyr (0.5 pound ai. per A), MSMA (2.0
pound a.i. per A), and triclopyr plusMSMA (0.5
plus 2.0 pound ai. per A), and an untrested
control. Three treetments were madein 1990, each
a sx week intervas (July 14, August 30, and
October 16). In 1991, four applications were
made a sx-week intervals (June 5, July 18,
September 2, and October 15). Evaluations were
made by measuring plug diameter of the Sx turf
gpecies on November 17, 199 1, at the end of the
second year.  Kikuyugrass density was aso
measured by counting the number of rooted stems
with lengths of at least 1 inch per square foot.

Results |1

Of the three cultivars, tadl fescue had
greater overal mean plug diameters at the end of
the second growing season (5.7 inch). Perennid
ryegrass and Kentucky bluegrass both had overdl
mean plug diameters of 5.0 inch. Competition
from the kikuyugrass sod (figure 4) had reduced
the plug diameter in control plotsto 3.0, 2.8 and
25 inch for tal fescue, perennid ryegrass and
Kentucky bluegrass respectively from the origina
4 inch plugs.

Sequentiad  herbicide  application  of
triclopyr, MSMA, or triclopyr plus MSMA
resulted in reduced kikuyugrass competition and
increased plug growth of dAl turf cultivars (Figure
4). Kikuyugrass density at the end of the
experiment was reduced most by sequentia
treatments of triclopyr plusMSMA (7.3 stems per
1 square foot compared with 203.5 stems per 1
square foot in the contral plots).. MSMA and
triclopyr sequentia trestments reduced density by
74 and 80% (54.4 and 39.0 stems per 1 square
foot).
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Figured. Diameter of threeturfgrass cultivar s affected by
herbicide treatments and kikuyugrass competition at
Riverside, Californiain 1991 at theend of the second year.
LSD P00 for all interactions among cultivars and
herbicidetreatmentsis1.5inches.

Conclusion

The results of this research can be
integrated into a kikuyugrass management
program. Where cool season species such as
perenniad ryegrass, tal fescue or Kentucky
bluegrass are in amixed sward with kikuyugrass,
sequentia gpplications of acombination of MSMA
and triclopyr can be used to reduce the density and
competitiveness of kikuyugrass. This will dlow
reinvason of the desired cool season species.
These gpplications should be timed so thet they are
made just as the Kikuyugrass is recovering from
the previous herbicide trestment.  This has

normaly occurred a about Sx week intervas.

Care should be taken not to gpply herbicideswhen
the turf is under drought or high temperaure
stress. Some reseeding of the cool season species
may be necessary during the reestablishment

process if the initid cool season gtand is not

adequate or uniform. Reseeding should be done
immediately after an herbicide gpplication. This
alowsthe cool season speciesto emerge and gain
some size prior to the next herbicide trestment.

This is important because postemergence
herbicides can reduce growth and vigor of newly

emerging grasses.  Once the desired species is

reestablished through sequentid  herbicide

treatment and reseeding, proper management of
that speciesto keep it competitive together with an
occasond herbicide treatment as needed should

prevent kikuyugrass reinvasion.

The manufacturer of triclopyr has dtered
labeling information to include multiple
gpplications of triclopyr and triclopyr plus MSMA
for kikuyugrass control in cool-season turf.
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The Competition of Tall Fescue and Perennial Ryegrass with
Kikuyugrass
Victor A. Gibeault, Stephen T. Cockerham, David W. Cudney and Matthew K. Leonard

A study was conducted at the University of
Cdifornia Agriculturd Expeiment Stetion a
Riverdgde to evauate the competitive nature of two
cool season turfgrasses with kikuyugrass and to
examine the influence of seeding rate and vertica
mowing regarding their competitiveness. A sward of
kikuyugrass established in 1989, using vegetative
propagules obtained from acampuslawn, served as
the sudy ste. Soil a the sSte is a Hanford fine
sandy loam with aneutra pH.

On September 27, 1990, prior to
overseeding, selected portions of the kikuyugrass

sward were vertical mowed using atractor mounted
hammerknife mower. The kikuyugrass in these
areas was reduced to a network of surface stolons.
On October 1, 1990, designated plots were
overseeded with either ‘Mojave’ turf-typetal fescue
or ‘Manhattan’ perennid ryegrass at rates of 0, 10,
or 20 pounds per 1000 square feet. Sprinkler
irrigation kept the plot moig until the seed
germinated and became established, a which time
the normd irrigation schedule was resumed. The
plot was mowed weekly at aheight of 2 incheswith
arotary mower. Clippings were removed.



Plots were periodicaly monitored for
kikuyugrass content and generd turf qudity.
Kikuyugrass content was determined using a visua
rating of percent grass in three, one-square foot

subsamples obtained from a randomly placed

samplii frame. The subsample results were
averaged for further analyss. Qudlity ratings were
based on the color, texture, dendity and uniformity of
the turfgrass sward.

Results

It was found that there was no influence of
the renovation treatment on percent of kikuyugrass
or turfgrass qudity for any rating dates. The
renovation trestment was not needed to insure an
acceptable overseeding of the cool season grasses
and it did not influence the ultimate effect of the
overseeded grasses on the percent kikuyugran
present over time. Overseedmg the cool season
grassesdirectly into akikuyugrass stand provided an
equa ability for the cool season speciesto compete
and peform, under the conditions of this study.
Also, it was found that seeding rate did not gresatly
influence the competition of the overseeded cool-
season grasses with kikuyugrass .

The most naticeable treatment in this study
with kikuyugrass was species salection. Therewere

highly significant differences between tall fescue and

perennial ryegrass with tall fescue better
suppressing the kikuyugrasses.

Concerning turfgrass gppearance, there was
no ggnificant difference with seeding rates and
renovation tresman on the turfgrass qudity of the
grases in this dudy. Overdl, there was a
consgent sgnificantly better qudity performance
of tal fescue over perennid ryegrassfor the duration
of this study. This was attributed to the similar
texture and color of tal fescue and kikuyugrass,
which resulted in a more uniform turfgrass sward.
In contrast the fine-textured perennia ryegrass and
the coarser-textured kikuyugrass resulted in sward
of lessdesirable qudlity.

Summary

This sudy evduaed the competitiveness
and quality performance of two cool season pecies
that were overseeded at two seeding rates to
kikuyugrass, with and without renovation prior to
overseeding. It was found that the choice of species
was of mogt importance in the resulting percent
kKikuyugrass and turfgrass qudity. Tal fescue was
superior to perennial ryegrass as the overseeding
species. Renovation prior to overseeding had no
influence on the criteria examined and seeding rate
had avery limited influence on percent kikuyugrass
or turfgrass quality.
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Turf-Type Tall Fescue Performance In California’'s Central Coast
Ali Harivandi and William L. Hagan1

A native of Europe tal fescue (Festuca
arundinacea Schreb.) isabunch-type perennid with
coarse-textured leaves which is adapted to a wide
range of soils, and is essentially a cool-season grass
but intolerant of extreme temperatures. It does
particularly well in the trangtion zones (regionswhere
cool-and warm-humid, or cool- and warm-semiarid
climates meet) and in southern portions of the cool-
humid region. Although moderately heet tolerant, tall
fescue forms a non-uniform, patchy turf under
extremely high temperatures, and therefore cannot

compete with aggressive warm-season grasses like
bermudagrass (Cynodon  spp.). Nor is it
recommended for the northernmost and southernmost
portions of Cdifornia or the high dtitudes of the
state' s mountain regions, because of its sengtivity to
temperature extremes.

The tall fescue root system can penetrate as
deep as 4 feet under optimum conditions, but is
generdly concentrated in thetop 6 to 12 inches of the
soil. It is propagated by seed and, where a dense
unifrom stand is desired, seeding rates of 7-10 pounds
per 1,000 square feet are recommended. It is aso

IAkm Environmentd  Horticultre  Advisor and Research Asxocige,  respectively; Cooperative  Extension, Alameda, Contra Costa,

Santa Clara Counties.
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widely available as sod. Recommended mowing
height for tall fescue isin the range of 1.5to 3inches.
It generdly does not tolerate cutting closer than 1.5
inches.

Tdl fescue has good drought and shade
resistance and is moderately tolerant of submergence,
waterlogged conditions, sdlinity, and sodicity. It does
not produce stolons and athough some strains may
produce very short rhizomes, they do not result in
sgnificant spreading of the grass.

Due to its wide range of adaptability, tall
fescueis used for avariety of turf purposes, such as
ahletic fidds, paks cemeteries, playgrounds,
roadsides, arfidds, waterways, dopes, and home
lawns. With the introduction of improved cultivars,
use of thisgrass has rapidly expanded.

Evaluations

In March, 1988, a trid was initisted at the
U.C. Bay Area Research and Extenson Center in
Santa Clarato evauatetal fescue cultivarsaswell as
severd experimenta varieties. They were tested for
turfgrass suitability in the centrd coast of Cdifornia,
an area of “trangtion zone’ climate. The seed of these
grasses were supplied by the Nationd Turfgrass
Evauation program, sponsored by the United States
Department of Agriculture.

Sixty-four cultivars were seeded on March
1988, at arate of 4.5 pounds per 1,000 squarefeetin
25-square-foot plots and replicated threetimesina
randomized, complete block design. Andlysis of the
soil, adlt loam, at the beginning of the study indicated
favorable pH, a safe salinity level, and adequate
phosphorus and potassium.

Routine maintenance of the plots conssted of
total annual gpplication of 4 pounds per 1,000 square
feet nitrogen from ammonium nitrate (gpplied twicein
the spring and twice in the fdl), mowing a 2 inches,
and irrigation as needed. Plots were not exposed to
any gpprecidbletraffic, and no herbicide, fungicide, or
insecticide was applied. The trid ran for four years,
ending in December 1991.

During the evduation period, plots were
visualy rated, monthly or seasonaly as relevant, for
color, dengity, weeds, disease and insect activity, and
ovedl qudity. At the end of the study, thatch
measurements were conducted using a4-inch diameter
golf cup-cutter to remove one turf plug per each plot.
Using aruler, thatch thickness was measured from

two sdes of each plug, the average of which was
recorded as thatch thickness for the plot. Table 1
summarizes combined data for the four-year
evaluations.

At the trid dte, average monthly soil
temperatures ranged from a low of 43.8°F in
December to a high of 75.00° F in Augudt, with
measurements taken at a depth of 4 inches. Average
monthly ar temperatures dso were lowest in
December at 39.5° F; the highest average monthly air
temperature was 81.3° F in August. According to
temperatures given in Table 2, this is a moderate
temperature area.

Overall quality ratings are based on
evaluation of all turfgrass quality components
combined into one turf score. As indicated by the
overal ratings, most of the newly developed cultivars
produced as sgnificantly higher qudity turf than did
the older cultivars. The same concluson emerges
from review of the individua quaity components.
The newer cultivars had a darker green color and
produced a denser stand of grass.

No disease or insect activity was detected on
any of the cultivars during this study. Minor weed
invasion occurred on afew of the plots. Virtudly, no
thatch developed on any of the plots over the term of
this study, indicating thet, & lesst within afew years
after planting, thatch should not be aproblem with tall
fescue stands.

The results of this study supported our
previous findings that newly developed tal fescue
cultivars are well suited for use as turf under centrd
coagtd Cdifornia conditions, characterized as a
“trandtion zone’ dimate.  These new cultivars
perform sgnificantly better as turfgrasses under such
conditions than do old cultivars. Since dl tall fescue
cultivars competed well with weeds and none were
affected by the area' s common diseases and insects,
this grass dso may be considered an efficient species
to maintain asfar as pest control and pesticide use are
concerned.
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TABLE 1. Turf quality and quality components ratings for turf-type tall fescue cultivars gomn in Saia
Clam, California* (1998-1991).

le oOverall Winter Density
Quality Color Spring Summer Farl
BEL 86-2 6.9 6.0 7.6 8.1 7.2
HUBBARD 87 6.9 5.8 7.7 7.9 7.3
MURIETTA 6.9 6.0 7.7 8.1 7.7
AZTEC 6.8 5.6 7.7 7.4 7.6
MONARCH 6.8 5.8 7.7 7.2 7.3
SHENANDOAH 6.8 5.6 7.8 7.8 7.3
GUARDIAN 6.8 5.2 7.9 7.8 7.7
SILVERADO 6.8 5.7 8.0 7.7 7.1
ARRIBA 6.8 5.8 7.6 8.2 7.5
AVANTL 6.7 5.7 7.7 8.0 7.3
CROSSFIRE 6.7 5.5 7.8 7.9 7.6
WRANGLER 6.7 5.5 1.7 7.9 7.5
PE-7 6.6 5.5 7.6 7.9 7.3
AMIGO 6.6 6.0 7.7 7.9 7.3
SAFARI 6.6 5.8 7.8 1.7 7.4
oLywpic Il 6.6 5.8 7.6 8.0 7.3
TRAILBLAZER 6.6 5.7 7.6 1.5 7.3
BONANZA 6.5 5.8 7.6 7.1 7.4
BRAHMA 6.5 5.5 7.7 7.7 7.3
PHOENIX 6.5 5.7 7.6 7.6 7.3
SHORTSTOP 6.5 5.5 7.4 7.0 7.2
MAVERICK 11 6.5 5.5 7.7 7.6 7.3
PST-5A6 6.5 5.8 7.6 8.0 7.1
BARNONE 6.4 5.8 7.6 7.3 7.2
CIMMARON 6.4 5.5 7.4 7.1 6.9
JB-2 6.4 6.0 7.4 7.1 6.7
ANTHEM 6.4 5.2 1.7 7.6 7.3
AUSTIN 6.4 5.3 7.4 7.3 7.2
EMPEROR 6.4 5.3 7.7 7.1 7.3
ELOURAQO 6.4 5.7 7.6 7.3 7.0
REBEL I 6.4 5.8 7.4 7.9 6.9
TAURUS 6.4 5.5 7.4 7.1 7.5
THOROUGHBRED 6.4 5.3 7.4 7.7 7.1
ADVENTURE 6.3 5.8 7.4 7.3 6.7
CHIEFTIAN 6.3 5.7 7.3 7.1 7.0
JAGUAR 11 6.3 5.5 7.4 7.3 7.2
TWILIGHT 6.3 5.3 7.4 7.4 7.0
VEGAS 6.3 5.5 7.4 7.4 7.0
WINCHESTER 6.3 5.7 7.4 7.4 7.2
APACHE 6.2 5.5 7.4 7.3 7.1
BEL 66-I 6.2 5.0 7.3 7.4 7.1
MESA 6.2 5.2 7.7 7.4 7.2
COCHISE 6.2 5.5 7.3 7.1 6.9
REBEL 6.2 5.7 7.1 7.3 7.1
TRIBUTE 6.2 5.5 7.3 7.7 7.2
ARID 6.1 5.7 7.4 7.2 6.8
CAREFREE 6.1 5.2 7.5 7.4 7.3
FINELAWN  56L 6.1 5.5 7.6 7.1 6.6
JAGUAR 6.1 5.5 7.2 7.1 7.1
PST-5AP 6.1 5.5 7.2 7.1 6.9
TRADITION 6.1 5.7 7.6 7.4 7.1
OLYHPIC 6.0 5.5 7.2 7.1 7.0
SUNOANCE 6.0 5.3 7.6 7.4 7.0
TRIDENT 6.0 5.8 7.1 6.9 6.8
FINELAWN | 5.8 5.2 7.4 7.1 6.4
TITAN 5.8 5.2 7.6 6.9 6.8
FALCON 5.7 5.7 7.1 6.5 6.3
TIP 5.7 5.3 7.1 6.8 6.7
WILLIAMETTE 5.7 5.7 7.3 6.8 6.7
RICHMOND 5.6 5.2 6.8 6.7 6.8
PACER 5.5 5.2 6.9 6.7 6.4
FATIMA 5.3 4.8 6.9 6.4 6.2
AQUARA 5.3 5.5 6.9 6.6 6.7
KY-31 4.7 4.8 6.2 5.8 5.3
LSD  VALUE** 0.3 0.6 0.6 0.7 0.6

*The values are averages of monthly and quarterly ratings from 1966 through 1991 The rating scales are:

- Overall quality (turfscore): 1-9; 9 = Ildeal turf.

- Winter color: 1-9; 9 = Darkest color due to least amount of leaf dormancy.

- Density: 1-9; 9 =The densest stand of turf in various seasons.

** SD  Value: To determine statistical differences among cultivars, subtract one cultivar®s mean from
another cultivar’s mean. Statistical differences occur when this value is larger than the corresponding
LSD value. IT the difference between the mean values for two cultivars within the same column is not
greater than the corresponding LSD, then the two cultivars are statistically the same for that specific
quality canponent.



TABLE 2. Average monthly air and soil temperatures in Santa Clara, CA. (1988199)

Month Air Temperature °F Soil Temperature °F

hax. Min. " Tax. Hin. -
January 45.0 419 435 51.0 44.0 475
February 45.6 439 44.8 55.3 45.0 55.6
March 64.7 48.6 56.7 60.0 51.3 55.7
Apri 1 72.0 51.3 61.7 64.8 57.3 61.1
My 72.0 53.7 63.3 68.8 60.0 64.4
June 77.8 57.0 67.4 70.5 64.5 67.5
July 83.0 60.0 715 74.0 69.0 715
August 81.3 60.1 30.1 75.0 70.0 72.5
September 79.5 56.6 68.1 72.5 67.3 69.9
October 715 54.3 65.9 69.8 59.2 64.5
November 67.4 45.9 56.7 59.8 50.5 55.2
December 59.0 39.5 49.3 51.5 43.8 47.7
;Soor:hstemperawfe measured 4 inches below surface. Maximum and minimum are highest and lowest for the

WARNING ON THE USE OF CHEMICALS

Pesticides are poisonous. Always read and carefully follow all
percautions and safety recommendations given on the container |abel.
Store all chemicals in their origina labeled container & a locked
cabinet or shed, away from food or feeds, and out of the reach of
children, unauthorized persons, pets, and livestock.

Recommendations are based on the best information currently
available, and treatments based on them should not leave residues
exceeding the tolerance established for any particular chemical.
Confine chemicals to the area being treated, THE GROWER IS
LEGALLY RESPONISBLE for residues on his crops as well as for
problems caused by drift from his property to other properties or
Crops.

CoMult your Country Agricultural Commissioner for correct methods
of disposing of |eftover spray material and empty containers. Never
burn pesticide containers.

PIITYTOTOXICITY Certain chemicals may cause plant injury if

used at the wrong stage of plant development or when temperatures
are too high. Injury may also reslult from excessive amounts of the
wrong formulation or from mixing incopatible materials. Inert

ingredients, auch as wetters, spreaders, emulsifiers, diluents, and

solvents, CM cause plant injury. Siis formulations are often changed
by manufacturers, it is possible that plant injury may occur, even

though no injury was noted in previous seasons.

NOTE: Propgress reports give experimental data that should not be
considered as recommendations for use. Until the products and the
uses given apppear on a registere pesticide label or other legal,

supplementary direction for usg, it isillegal to use the chemicals as

described.
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