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Tablel! @SN IS h@SNI €t ! LIISFNIyOS wkdGAy3a F2NI YdzNI
on 3 levels ofETaebased irrigation in 2 California location$.here are no statistical differences
between treatmentswithin cultivars.

Overall average quality rating on each irrigation Recommended

treatment percentage of ETo rate of ETo

ETo treatment % 80% 50% 20%
Davis

Standard 4 4 4.2 20%

New White 45 45 4.5 20%
Irvine

Standard 3.7 3.8 3.6 20%50%

New White 4 3.9 3.8 20%50%

Research Methods

During the fall of 208, 24 #1sized plants okippa (Phylg nodiflora®/ I YLJ 3y +SNRSQ>X
nameWY dzNeX mMIRHFeafter referred to as Kurap@ Kurapia standandand 24 plants of

LippiahybridW 9 O2HQF LIKIINF RS yWbYSSs Ya#VSNEBR FG SNI NETFSNNBR
2 K A wé&r@planted in the ground in full swom the University of California campus in Davis,

CA, (USDA Zone Gunset zone 14nd replicated at the UC Agriculture and Natural Resources

South Coast Research and Extension CBERE®) Irvine, CA (USDA Zone 10a, Sunset Zone

22). The soil in ta Davisfield is characterized as Yolo clay loam, a fairly heatyyclay loam

soil; the Irvine soil is San Emigdio fine sandy loam

Plants were place@ meters apart in imeter wide planting beds covered with 3 inches of
chipped wood mulch. Planted s were separated by areter wide nonmulched path
between rows. Each row was supplied wBtivater lines corresponding to one 8firrigation
treatmentswA Yy 3ad 2F 0¢ AYUSNYIFf RNALI SYAUG érfitied (G dzo A y 3
rate of 3.2 gh/plant. Thesewvere installed under the mulch in the root zone of each plant. The
plants and treatments were randomized throughout the fields in two complete blocks with a
total of 8 replicationsof each irrigation treatment for each species. The field waanually
weeded between rows and posind preemergent herbicide was applied around the
perimeter of the field as needed. Throughout the trial, no pesticide or fertilizer treatments
were applied to the plants. The plants were established on irrigati@0o of
evapotranspiration (EQ), as well as rainfall during fall 261throughfall 2017. This irrigation

level was to encourage the establishment of roots that reached deeply into the native soil.

All plants receivedheir firstirrigation onApril 16 in Irvine and April 23 in Datasfill the soil
water reservoir and begin the deficit irrigation budgets. These treatments continued through
October. Irrigation was based on reference evapotranspiration)(&5 reported online bthe
California Irrigation Management Information System (CIMii®;//wwwcimis.water.ca.gov/)
using the weather station at the Davis camunsl onsite at SCREGr Irvine ED is defined as
the total amourt of water loss from a reference plant (in this case, a+wveintained tall



http://wwwcimis.water.ca.gov/
http://wwwcimis.water.ca.gov/

fescue) through evaporation and transpiration. There wibiree treatment levels: 80%60%,

and 20% of o corresponding to high, moderate, and low irrigation levels, as destiib€he
Water Use Classification of Landscape Speci@g¥OCOLS 1V, 2014). An equal volume of water
was applied at each irrigation equivaldnt50% of the Plant Available Water (PAM/a depth

of 0.5 m The frequency of the irrigation was determinesing a water budget for each

treatment percentage of BT

Table3 below shows the number and frequency of irrigation events at each $ite. irrigation
water at SCREC in Irvine is reclaimed watebsequently 20% more water was appla&dach
irrigationaccording to best management practices for reclaimed watee EC of the water
averagel 1.033 dS/m, with a pH of 7.&hlorides at 130 md/,and did not vary significantly
throughout the study.

Measurements ofength (I), width (w), and height (h) were taken monthly. These
measurements were used to calculate a plant growth index (PGHa®)[@ +]/2) (Irmak, S. et

al., 2004). A relative plant growth index walsocalculated nonthly PGl/initial PGl)between

July and subsequent months evaluate the percentage of new grow#ls a result of treatment
effects along with final average plant size for each treatmelttshould be noted that plants

were trimmedduring the first year whethey were cut back to thedge of the planted bed;

after measurements in June of the second growing season, each plant was again trimmed to a
1-meter diameter circle. For this reason, subsequent relative plant growth indexes are

Ol £ Odzft G SR T NP Y 1Woadmd&eflertheypSrteataghld yr&whiput on during

the most critical irrigation phase of the trial.

Qualitative ratings were also taken on a monthly basis. The plants were rated on a scale of 1
for foliage appearance, flowering, pest tolerance, disease resistatgar, and overall
appearance, with 5 being highesttingand 1 lowest. In all categories except flowering, these
ratings can be characterized as 5=exceptional, 4=very good, 3=alsaregjatable 2=below
averagéunacceptable 1=very poor. The floweringting reflects the percentage of the plant in
bloom. Descriptions of theubricfor ratings are in Table 2.
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Table 2. Explanation of Quality Ratings

RATING 5 4 3 2 1

Foliage perfect to excellent; same a$ acceptable but not its unacceptable; moderate unacceptable;
plant is in full leaf except for minor best;non-uniform; damage to most of the  close to dead
with no signs of leaf tip burn, edge minor damage to all  plant or major damage to
burn, disease or damage, or leaves that is less more than 25%plant is
insect damage, and minor damage  evident from a declining and may not
has an appealing to only a few distance or severe recover may be
shape and uniformity leavesthat does damage to no more extremely nonuniform

not much affect than 25% of plant
the overall
appearance

Flowering  full bloom; the 61-80% of plant 41-60% of plant in 21-40% of plant in bloom 1 bloom open to
height of bloomfor in bloom bloom 20% inbloom
the species

Pest no visible damage  minor to minor damage to major damage; severely

Tolerance/ moderate many of the leaves or appearance unacceptabl¢ damaged and

Disease damage to one flowers; appearance probably dying

Resistance or two leaves or still acceptable from a (51-75%)

stems, oronly  distance(25-50%) (>75% affected)
very minor

damage to a few

leaves (<25%)

Vigor pushing out a lot of  pushing out new Plant is surviving and Plant is very small for the Plant is barely
new growth from growth from healthy, but not species or unhealthy, anc alive; close to
every growing point many growing  pushing out much new declining death

points (5075%) growth, if any (<50%)

Overall An impressive plant A very An acceptable plant  Unacceptable planfor Completely

Appearance everything works attractive plant; may be past or not any of the above reasons unacceptable
together. flowers (if may be a5 quite to its prime; and not likely to

present), leaves, the
shape and condition
of the plant are all
very appealing. It
has the WOW factor
that makes it an
attractive garden
plant, even if each
AYRAQDARdMZ f
perfect.

when in bloom,
or just a very
nice plant that
lacks the WOW
factor or is not
quite at its
prime.

might be better if
more uniform; may be
RS&AONA o6 SR
plant.

improve




Results Discussion

DAVISNorthern California

As noted in the Methods, all plants were trimmed to-agter circle at the end of June. The

average plant width subsequently attained by Octobertha standard Kurapia in Davis was

363.5 cm (143.1 in.) with an average height of 21.8 cm (8.8#0)S ¢ 2 KAGSQ KI R Fy
width in October of 255.5 cm (100.6 in.) and a height of 27.75 cm (10.9imeye were no

significant differences in relativgrowth between treatments for either cultivar in any month,

or when all individuals of each cultivar were compared over the entire period from July to

October.In neither cultivarwere theresignificant differences in any quality rating between
irrigationtreatmentsin any month

A comparison between the cultivars reveatandard Kurapiavassignificantly bigger overall

OLIK daadiyhld ! bhx! DPDYRI ¢ dzf K6 QWb $§§52 KAGS R&ESH2 |
2 KAGSQ 61 a O2yaiadilSy idndresRdbged rBorddianyaically® th& O2 Y LI
pruning in June by mounding up into more of a tafthe middlethan the standardThere

were few significant differences in the ratings between the two cultivars. When compiling data

from July hroughOctober, tte Overall Appearance ratisg ¥ Wb S éand?Krdpia Sede

not significantly differentwhile the Flowering rating was significantly higher on the standard

OLYK ékomtm® GKS C2fAF3AS NFYraGAY3I g1 X [AaglghT A OF y i€
GKS FE26SNAY3I NIGAY3T gla KAIK 2y WbSg 2KAGSQ
while the standard maintained a high level of flowering through October. This is an important
distinction that should be taken into consideration whérosing cultivarsif planting for the

ecological purpose of providimgpllen and nectafor insects the Kurapiastandard is going to

provide that service for a much longer period, though its ornamental value is not adfhigh.

attracting bees isindesirable, Wb S ¢ 2 KA GSQ Y &he dedd fardddvihgald 60 f ST | &
trimming to remove flowersvill slow down much sooner in the summer

IRVINESouthern California

The average width attained by the standard Kurapia in October was 396.3 cm (156 in.) with an

avel 3S KSAIKG 2F mtdrp OY 61T AYyood WhbSg 2KAGSQ
with an average height of 21.25 cm (8.4 in.). Both cultivars were wider but shorter than their
counterparts in northern Californid:here were no significant differeasin relative growth

between treatments for either cultivar in any month, collectivelyover the entire periodrom

July to OctoberThe same significant difference in skztweencultivars existed, though the

difference was not quite as marked in Irviag in Davis

CKS WbS¢g 2KAUGSQ Odz GADIN aK2¢6SR az2yYS airdya 27
treatmentbeginning in September, but most of the plants maintained acceptabpearance.
Overall,within eachcultivar, there were no significant differences in any quality ratings

between irrigation treatments.

The same distinctions that existed between cultivars in Davissalsaed up in Irvine: Overall
Appearance ratings ovehé¢ season wersimilaron all irrigation treatments, while the



Ct26SNAY3I NIGAY3T gla aAIYyAFAOLyGfe KAIKSNI 6LIK
just as in the measurements, this difference was nogr@stas it was in Davis.

The heightdF SNBYy OS 06SG6SSy GKS aidlyRINR YR WbSg 2k
appears to behe specific respons2 ¥ Wb S do ptukiny,inBich was to add growth to the

center mass before beginning to put on lateral growth again. This is an aspeist©fdrf (0 A @ NI a
growth patternwhich could be exploited by canny landscape managers who wanted a slightly

taller groundcover. However, as other studies have shown, if this height is undesirable,

mowing could reduce it.

Thesignificantlyhigherd LMK navenagaloverall appearance ratings in DéVable5) than in
Irvine (Tables) may be asoil preferenceor a result of the use of reclaimed water at the Irvine
site. The effect®f the reclaimed watemay have begun to accumulate over the summer
Although some plants seemed to be unaffected by the salinity of the irrigation water, others
showed real signs of stress rsdmmer and impending mortality Barly fall In a sandy soil

like this, we would expedomeplants to recover good appearanbg spring in a good rain
year, sinceanyaccumulated saltgvould washfrom the soil profile.

¢FotS o® Hamy LNNARIAFGAZ2Y FNBIdzSyoOe RSiGFAfa T2

Irrigation % # of Avg. Interval . Total water
L Dates oflrrigation .
of ETO Irrigations (days) applied/plant
UC DAVIS Initial irrigation 4/23 inches gallons
80 10 16 5/10, 5/25, 6/7, 6/20, 78, 7/17, 27.95 147

7/29, 8/13, 8/29, 9/18

50 6 27 5/19, 6/11, 7/2, 7/23, 8/16, 9/12 16.77  88.2
20 2 60 6/25, 8/20 5.59 29.4
SOUTH Initial irrigation 4/16
COAST RE(
80 11 15 5/5,5/29, 6/11, 6/25,7/5, 7/16, 24.5 128.7
7/29, 8/8, 8/21, 9/4, 9/18,
50 6 28 6/12, 7/3, 7/21, 8/8, 8/29, 9/22 134 70.2
20 2 51 6/26, 8/10 4.4 23.4

OPEN HOUSE RATINGS

At the UC Davis Trials site, we invited our participantie late September Open House
wkiGAy3a 5Frea G2 NIXrdS | alyYLitS 2F (GKS YdzNIF LA L
comprisedof a variety of landscape and nursery professionals, educatordeatas, including



landscape designers and architects. Their ratings and opinions were somewhat different than
trials staff and demonstrate the kinds of things people in the industry are looking for in
landscape plant material. Their ratings are showmable 4 below this discussion.

The mean and median Overall Appearance rating between the cultivars were similar with
Kurapiataking a slight edgg@ @S NJ Wb SNornmallg wherbw@ summarize the data

collected we omit the mode values for brevity. Here we included mode values in the data table
because they identify markedpreference between the two cultivarsith participants raing

the Kurapia standartiigher across all treatmentsan¥ S ¢ 2 KBAas@du@omeading the

comments, we hypothesize thisaNBS & L2y 4S G2 GKS Ft 2NJ fof RAALI | &d
Kurapiawere frequenty mentioned someLINE F SNNBER Y2 NB Ff 26SNHE &l 8Ay
AYLR NI y@#b 8@ a8l mareScOmpact, less florifeussuccessor tdurapia

because whil&urapiaK & af 20a Y2NB Tt 2 gfoMIgovdRa8l R Tt 26 SNRE
appearanceTNA | £ & & 0 INeWFWhitaiscaBddiNtdSdRnsedbmpacthabitand some

Open House participants agreesrriting, dless bloomgy 2 i I & | resdltN@ida A JS €
GY2NB 02y i NBriefdéhstty i 2INBSIF &R & OF NEBHHE

In addition to commenting on floriferousness and vigor, many participants commented on the
mounding habitwhich developed in the center of our trial plantemarkingMounding is

really weirdd As mentioned before His conditionseems to haveesultedfrom trials staff

cutting the plant back to dmeter diameter circles several times over two years in response to

AlGa daz2yail SiNgwsrh teémphadiing taf tHetchoice between cultivars will vary
RSLISYRAY3 2y (KS OftASyiQa ySSRao

Table 4Compiled ratings data from all Open House participants in Sep. 2018.

Kurapia WhSg 2 KA

ETo trt 80 50 20 80 50 20

Max 5 5 5 5 5 5

Mean 4.2 4.3 4.2 3.9 3.9 4.2

Apcg\elzrrzll!lce Mode 5 5 5 4 4 4
Median 4 4 4 4 4 4

Min 2 2 2 1 1 2

Max 5 5 5 5 5 5

Mean 4.2 4.4 4.4 4.3 4.4 4.6

Foliage Quality Mode 5 5 5 5 5 5
Median 4 5 4 4 4 5

Min 3 2 2 3 3 3

Max 5 5 5 4 5 5

Mean 4.2 4.1 4.2 1.7 1.9 2.0

FloralDisplay Mode 5 5 5 1 1 2

Median 4 4 4 1
Min 1 1 2 0 1 1




Results Data

Table5. Average quality ratings for Kuraptandard- Yy R Wb S &

2 kHasediigadoy levels f@rh 2uly to October 2B1Bavis, CA

July August September October AVG
Standard New White | Standard New White | Standard New White | Standard New White | Standard New White

Overall 80 5.0 5.0 47 5.0 47 5.0 4.0 4.0 4.6 4.8
Appearance

50 5.0 5.0 4.8 4.8 4.9 5.0 4.0 4.0 4.7 4.7

20 5.0 5.0 5.0 4.8 5.0 5.0 4.3 3.9 4.8 4.7
Foliage 80 5.0 5.0 4.6 4.6 4.3 5.0 4.0 4.8 45 4.8

50 5.0 5.0 4.4 4.7 4.6 4.6 4.0 4.9 45 4.8

20 5.0 5.0 4.7 4.4 4.9 4.7 4.4 4.6 4.7 4.7
Flower 80 5.0 5.0 4.0 5.0 5.0 3.1 5.0 1.0 4.8 3.5

50 5.0 5.0 4.0 4.9 5.0 35 5.0 1.0 4.8 3.6

20 5.0 5.0 4.1 5.0 5.0 3.9 5.0 1.1 4.8 3.7
Pest 80 5.0 5.0 4.1 4.3 4.3 5.0 5.0 5.0 4.6 4.8
Resistance

50 5.0 5.0 4.0 4.5 4.6 4.6 5.0 5.0 4.7 4.8

20 5.0 5.0 4.4 4.4 4.9 4.7 5.0 5.0 4.8 4.8
Disease 80 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Resistance

50 5.0 5.0 5.0 4.9 5.0 5.0 5.0 5.0 5.0 5.0

20 5.0 5.0 5.0 4.8 5.0 5.0 5.0 5.0 5.0 4.9
Vigor 80 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

50 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

20 5.0 5.0 5.0 4.8 5.0 5.0 5.0 4.8 5.0 4.9

SATTSNEY(G adzZZSNEONALIIA NBLINBaSyld aAdayATAOIyd RAFFSNBYyOSa 6SiegSSy NIdAy3Ia dzaiy3

'bhz+!



Table6. Average quality ratings for Kuraptandard- y R Wb S ¢

2 kHasedimigtiénylevets fraAmdJaly to October 2018 in Irvine, CA.

July August September October AVG
Standard New White | Standard New White| Standard New White | Standard New White | Standard New White

Overall 80 4.0 4.0 4.0 41 3.1 3.8 3.0 3.4 3.5 3.8
Appearance

50 4.0 4.0 4.1 3.9 3.6 3.8 3.0 3.1 3.7 3.7

20 4.0 4.0 3.9 4.0 2.9 3.3 3.0 2.9 3.4 35
Foliage 80 4.0 4.3 4.3 4.9 4.0 4.0 3.3 35 3.9 4.2

50 4.0 4.6 4.3 4.5 4.0 3.9 3.7 3.1 4.0 4.0

20 4.0 4.3 3.9 4.5 35 35 3.1 3.0 3.6 3.8
Flower 80 4.1 3.1 4.9 3.9 2.1 1.0 1.6 1.0 3.2 2.2

50 4.3 2.8 5.0 3.9 3.0 1.0 1.9 1.0 3.5 2.2

20 4.1 3.1 5.0 3.9 2.1 1.0 1.5 1.0 3.2 2.3
Pest 80 5.0 5.0 5.0 5.0 4.7 4.0 5.0 4.9 4.9 4.7
Resistance

50 5.0 5.0 5.0 4.6 4.9 4.4 5.0 5.0 5.0 4.8

20 5.0 5.0 5.0 4.9 4.6 4.5 5.0 4.9 4.9 4.8
Disease 80 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Resistance

50 5.0 5.0 5.0 4.8 5.0 5.0 5.0 5.0 5.0 4.9

20 5.0 5.0 4.6 4.9 5.0 4.8 5.0 5.0 4.9 4.9
Vigor 80 5.0 4.9 5.0 5.0 4.7 4.9 4.0 3.8 4.7 4.6

50 5.0 4.9 4.9 4.9 4.9 4.6 3.7 35 4.6 4.5

20 5.0 4.8 4.8 4.8 4.5 4.3 4.0 35 4.6 4.3

SATTFSNBY (G &dzLISNBEONRLIGA NBLINBaASYyid AAIYyATAOIYG RAFTFSNBYyOSa o6Sis6SSy NIidAy3a dzary3

' bhz#!
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Figure 1. Average relative plant growth index for Kurapia stand&alvis, Ckom Julyto
October 2018 on 3 irrigation leve®0%, 50% and 20% of ETo. There were no significant
RATFSNBYyOSa 0SG6SSy GNBIGYSWP.E dzaAy3d ! bhzx! |y
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October 2018 on 3 irrigation leve80%, 50% and 20% of ETo. There were no significant
RATFSNBYyOSa o0SG6SSy GNBIFGYSWOGE. dzaAy3 ! bhzx! |y
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Figure 3. Average relative plant growth index for Kurapia standard in Irvine, CAlyrtom J
October 2018 on 3 irrigation leve®0%, 50% and 20% of ETo. There were no significant
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25

2.0

15

m 80
m50
m20

Relative PGI

1.0 4

0.5 -

0.0 -

July August September October

CA3dzNB naod ! gSNI IS NBt I GAQGS LI | yicANBItEG AYRSE
October 2018 on 3 irrigation levels of 80%, 50% and 20% of ETo. There were no significant
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2018 PHOTOS
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atment in September Z® in Davis, CA.

CA3dz2NBE c¢c ® Y dzNJ LJrof ETdWrig&idntreatihdntiirsSepteinfer 3018in Davis, CA.
Moundingresponse to pruning is visible.
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