A seeded bermudagrass study conducted at the Umver—
srty,of Georgla indicated ﬂrat three of the’ Oklahoma/
- Stajte Umversrty experment%l vanenes were cons1s—

_ byj/zctor A szeault D s fj/ B \v ] tently better than Anzcea{?ommon . er\\/_ o -
. sl RESEARCH RESULTS [ >§-]( " - -TIFTON .94 (MI-40) a mutant of vegetatlvely pr0pa- 1
{ " v . e - o T _gated MIDIRON bermudagrass was reicased by Dr., )
- The Turfgrass and Envrronmental Research Progra.m that |- Wayne Hanna from the USDA- /ARS at Tiffon, Georgla,
~ A 7| is-sponsored by . the. Umted~ Statesf Golf Assocranon T fOl' use-on golf course falrways SN 4
" 'Gs (USGA) was lmttated in 1982.7 It Nis conducted in _ - T e R
L cooperation wrthethc Golf Course Supermtendents ‘Asso- | ® TW-72 _was dcve10ped by Dr Wayne Hanna and ‘has |- -
i ciation-of America (GCSAA).” Nearly $1 .2 million was. performed well iri'a bermudagrass. putting' green man-" |7
o expended in 1995 for - projects that were focused in the |- agement study at Auburn University.,, R )
g research categones of. turfgrass breedmg,\alternatrve pest : ' oo e IECRE R R
o /management cultufal practices, atid best management ‘| * MN 184 creeping bluegrasses— (Poq: annua var. rep=" | -
e  practices, pestlcrde and. nutrient fate golf course benefits’ - tans) was released to- Peterson Seed by,the Umversrty of .} _ -
| and putiiiig green construchon Dr. Michael Kemna, | =7 - . ~ SN by
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= Du-ector of -the. USGAf Green Sectlon Research,,has

=~ ; assemblecl the’ 1995 ‘annual report summartzed s1gmf1- : I N SI D E TH |S ISS U E

- | camt ﬁndmgs or results, and they follow. " %
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— 1 [ CRENSHAW (Lofts Seed) and CA'ILO (Prckseed West) -
creepmg bentgrasses continue to do well in the southern ’
- United States. CATO has .done very well in some =

-

> 7 .| northern vanety tests I \ A » \‘f
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P MARINER)(Synl 88), & Te-selection “from- SEASIDE

- 7| wasteleased to Pickseed~West_ for low-mamtenance

A areas usmg poor quallty ungatlon water e,_f‘- o
o W . ﬁ\ S

e l-® CENTURY (Syn92 1) and IMPERIAL (Syn92—5) se-\\
| lected for Gmproved heat" tolerance and ‘rootmg,,were

4‘-\1\1- relezfsed to Burhngham &Sons\/ J( . P
Y N 5 L
R g -*PENNLINKS (Tee-Z-Gree/n)r and PROVIDENCE\
~% | -(Seed Research) creeping bentgrasses are:still used very.
successfully throughout the United Statesf L o
I SN Aol == — Ty
R OKS 91- 1t has. demonstrated superior cold tolerance
} T among seeded bermudagrass and”wrll be’ released in
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+ Minnesota.’, Small quantlnes of seed will - be avallable ) (Magnaporthe poae) -and Pythrum—mcned dlseases of '1\ N
for testmg on golf courses m\1997 ’\w’; A '“ creepmg hentgrass L J,th" f«_ - l; - N
. LS . S L rt Loy A e R P
- Several of,: the vegetattvely propagated zoys:agrasses - Results at the Umverslty of Kentuckyfsuggest that the A -7 e
developed by the e Texas-A&M University Agriculture Y|/ Lnumber of grubs required fo cause noueeable m]ury ‘was ISR
“Expenment Statioh At Dallas have: performed well. ,much“hlgher than prevallmg rule of-thumb estrmates R
DIAMOND (DALZ 8502) was released( ~Three. other = -used by the, turf mdustry - \.-ji b; S E R
B zoysragrasses wﬂl be released in- 1996 Loy - ,‘L.a_.‘; X " o “ -t
AT = S R o Mowmg at 1/8‘or 3/16 of anmch removes nearly allof |’ s
. CODY and TATANK}Lseeded huffalograss were R~ - the black cutworm eggs s laid on bentgrass greens Thls S R
leased by ‘the Umversrty of Nebraska to the Nat1ve Turf : suggests that. cutworm mfestauons may,ongmate from | <
Group (NTG)._ - .- ) -w ol » .( ’ . NN larger larvae that rmgrate onto green\s from surrounds. f_. - N
"_'_,. . J“—-.' ' \n(’- 'f T o - f o 'C - _ﬂ/ . f O e
\ - -
oThe vegetative buffalograss var1et1es '609' '315°, -A’new spectes of bactena whlch parasmzes the stmg DA
and'378" all contlnue to performawell on golf course 2 nematode’CBeIonolazmus longtcaudams) is under evalu- o2
. roughs B Q,‘_ b .~ T} ationat the Umversrty -of Flonda. R
_— ) L ~ ,-\\ — - A ST o \1_7 . s ”V\ - o5 -f‘,'_ L 1_\:{_;4 I
‘e Close mowing - tr1als ‘have “helped” rdentlfy several cf e Mole cncket behav.tor studtes conducted at CorneIl and‘\ E ,-_*:
seashore Paspalums for faurways that wdl be’ usefultfor - NC- “State rUmvers1ty m\chcate\that\ their tunnehng 1s A& =
golf courses: 1n the souttLthat 1rr1gate wrth water thh in affecfé{d ‘by the présence of other cnckets/ soﬂ type and o ,\
’ 1salts B S D 1< | substirface placement "of : mseencrdes. B \\ S
R - S IR R W DR LN I
- o Results from Umversny of Nevada mdtcate that buf- ~‘:' A bloassay techmque developed at_the. Umvers1ty of il
falograss can provrde adequatedturf for roughs w1th — Arkansas mdlcates that,perenmal ryegrass produces anw [--
B 3 deﬁclt 1rngauon ‘of 50 to 60 percent of evapotransplra—f -1 allelopathrc substance. Field -studies- arejunderwaycto L
non (ET).. / P L e ‘ examme if the allelopathlc substanceireduces crabgrass Lo \‘i‘
e Ser R Y o0 | infestations. (T s e A
B . Five methods of (gva.luatmg ETO (reference evapotran- 1 Ty N T T A - SRR B
spn‘atton) vary by-as. much as 20% accordmg 0 the; . Pest1c1de and nutnent runoff research at Oklahoma \j'" N
results of the Umverslty of Artzona study ’ State Umversrty has demonstrated that ‘untreated. buffer -1 ¢ ( )
| N : e | strips-reéduce the_anhount of chemical’ in rufoff- water.~ [/~ .. -
1. Molecular/l genetics techmques conunue to \prowde f; However when the sorl is saturated~ from extended e
mformauon on how some bermudagrass plants tolerate\ penods\ of raln the buffers Strips: have little_or no | /
lower cold temperature'sT ) >t 7 effect e S N Y
T e »/ N L P ',- . = -__‘;\ A ',-_ W}/ - F o "*‘-—._! s ’
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I Creepmg bentgrass _plants resrstant to’ glufosmate am- eo The volatlhzatlon research ‘at Unwers1ty of Mas- | L
- mohjum herblctde ~(Finale or Igmte) were successfully I sachusetts has shown. the~1mportance of consldenng the | -
-;produced usmg genetrc engmeenng technology A vapor pressure of a pest1c1de -Pesticides with htghef R ot
7 A y < e " _ |- vapor pressures are more prone to\volanhzauon . } -
e Blologtcal technology is bemg used to produce disease = S fj; RS ha = — x? i
“'resistant bentgrasses by mtroducmg genes thatJ produce B B Research at Umversrty of Callforma has sh wn that'the | Lo 8
1 the chitindse protem A - * amount "of chlonothaloml and metalaxyl to- “volatilize ‘ﬁ” L
1< L SN k _ " -] - ffom putting_green. field plots is, less: than 1% overa | -
OBentgrasses res1stant to -brown patch ;(Rhtzoctoma 10-day penod s ; VL fe PR '
' « solani)-were successfully selected using | 'fhe Host Blant | . ~ Ca s TN 5,;5;;, ’ TN
Interacttonf Sy\stem (HPIS) developed at* Mtsmssrpp_ [J Umversrty of Flonda research md1cates that. 1rr1gatlon S
_| -State Umversrty .3 T _ amountfand frequency mﬂuence the. amount-of fe- —
ﬁ, NS - \ b SN T o~ 7| "namiphos dnd s metabohtes that leach fhrough hlgh-\ 1700
s Several bactena are under evaluauon for their dtsease -1 - sand puttmgcgreen ToDtZONES. ‘However after a- heavy RS
rsuppressrve _ charactertstlcsn on\j sumrner - patch;— ramfall the amount of rnetaboltte leachlng through the s
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green was the same for<the h1gh and low nnganon
, treatments ’ r ’
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| -detectable hmlts within 13,,10 and 17 days, respec-

, ' -’The USGA and GCSAA will fund 10 "Constructlon

L grow-m procedures ‘and post~construcuon mamte—
" nance pracnces that preventf—long-term -problems

. '\

e Tﬁe USGA contmues to- support the Audubon Coop~— .
' eratlve Sanctuary Program for golf ¢ courses and-is in . |

'/'

,ian activity of the’ Umvers1ty of California, R1versrde

' _ The intent is to present summancs of turfgrass research
results and topical information of i interest fo the, Southern

-

e The results for nine pestrcrde products Jroduced a
hrgh correlation (r2 0./91) between the amount of
pesnmde “found \in runoff water ‘and the pesticide’s.
“water solublhty —Less than “1%. of the. apphed
chlorothaloml,r ch0pyr1fos beneﬁn and pendrme-

thalin was transported from the plots in runoff water. -
~ 'However, 4s much as 9 to 16% “of the 2,4-D,

dtcamba mecoprop, and mtrate “were transported in

" the surface runoff D

T \ - -

. Purdue Umvers1ty results show that concentranonS‘
~of metalaxyl triadimefon, and v1nclozol1n fell below””

-
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£ e ,\ N

L~

\\

trvely - At the termination.-of the~ expernnent
chlorothaloml was detectable at low le\lrels from
eltppmgs collected 27 days after appllcanon B
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N and Mzuntenance of Greens “tesearch prolects over,
the next five'y years. The overall goal of the resedrch
“is to identify the,best combmatrons of constructlon,

reduce environmental impacts,’
. quahty playing surfaces '

and produce high

et

= 1 _—

~ the, final stages of selecting Wildlife” Links projects to;
produce educational - mater}tals" on how=to cenhance -~
wrldhfe habitat-on golf courses. /
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RECENT NEWSLETTER SUMMARIES

J AL RE e
The\ followmg _releases are from a irecently ‘initiated . .
newsletter "Better- “Turf Through Agronomics”, which is.

Turfgrass Reséarch Advrsory Committee (UGR-TRAC). -

-Cahforma turfgrass mdustnes Thé(l'lﬁWSlClICl’ 1s edlted '
by Vic; Glbeault and Deborah Silva.
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vC R T RjA~ C - A New Lmkage Between

- Researchers “arid Industry Chentele 3

Umversny of, California, R1ver51de known as’ UCR--

y= e

of the Southern Cahforma turfgrass industries.,

r\

—
™
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- The group was estabhshed for the— purpose of mdustry
- bettermerit, 'to - provrde a formal mdustrywrde linkdge
between\ the Umversrty of California and the turfgrass
mdustrres in Southem California: Member orgamzattons

contnbute to UCRTRAC research and, educatron efforts

e

Member orgamzanons represent golf course supermten—
dents sod producers, general turfgrass mterests profes—
~sional’, golfers ,and -UCR rcsearchers with ‘expertise in
turf i nmprovement phystology, and culture.-
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{-industry needs. .
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Two delegates represent each menlber orgamzatlon for a
‘three-year pefiod.” Current mdustty members are the -
Caltforma Golf Course Supermf’ fiderits Assocratmnf
. (Tracy Barcelona, Johﬁ‘Po]lock) Cahforma Sod Pro-

"_ ducers ‘Association (Juigen Gramckow) Golf Course ~ -

* ,—/Supern:ltcnden_tsl Association- of Southern California- (Ber\t B
[l ) B ¢ - i -7 -

[

I
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The new Turfgrass Research“‘“Advrsory Comrmttee at the -|

- TRAC,is addressmg the research and educatronal needs |

1\.14 =

UCRTRAC has rdentlﬁed ll“kresearch and educanon I -

. - w - L
. Irnganon—Water Use Efﬁcrency (mcludes efﬂuent'wa-
!oter) " Ve ‘ _

. Envrronmental Impact .of: Turf Chemrcals and Fernl~
p 1zers . s e i
5 . Unblased Specific Issue Analysrs,Reports -
" Unbiased Product Testmg (fertlllzer pesttmdes equrp- :
L mcnt) - -
« Unbiased Cultivar Evaluatrons 5 N
| »“Wear/Traffic Issues -- Safefy, Playabrllty ]
| ## Prodiiction of Quality Putting Greens - -
7 - e Annual bluegrasslcreepmg bentgrass summer de—
—< ._cline - R AT Y
' . Managmgicontrollmg annual,bluegrass B
L - O/Wcar/trafﬁc issues vor ol
© & Pesteofiftol = L Jo 0T -
¢ 5 Soil compaction and salinity issues ' ~—
¢ Accessible, User—Fnendly Research/Educanon Reports_ \
- Pest Control (IPM Blologrcal Control Other Methods) '
. Abrhty to Respond to; Sudden Research and Educanon
Industry Needs'— A U S
v Management and Control of Klkuyugrass* T "/ =7 <
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B ?"‘-Splvey, Steve Smclmr) Hl—Lo Desert Golf C’ourse/ situations 1f similar’ management practlcesuai'e usedis 1
O Supenntendents\AssomatIon (Craig Shafer, Ty. Broad- Yates Sald R R T A
L ~head), San Dlego Golf Course Supenntendents Assoc1a- - RS "- T N RN
e non (Tim Barrler) Southern.California GolfAssocmtton The 12 puttmg green testplots were constructed'w1th a | 3y
B (John\Martmez, Kevin- Heaney), Southern’ Galifornia - typtca],rgreens sand’ with 15% sphagnumjpeat mossand . [ - - ..
: :;3‘ Section, Professional- Golfers Association- of Amenca | sodded with \Pennerosis/ creeping’ bentgrass. ~The 24 D
) % —(Tomj Gustafson, Scott _Walter), Southern Ca.llforma ; fatrways test plots consisted of 12\sandy lodam and 12 oo r
Turfgrass Couneil (Mark Hodnick, Fred ‘Eckert), loamy sand soﬂs sodded )vxth Tlfway”II bermudagrass ) ’“\1_ o
I ASouthem Callfor)ma Turfgrass Foundation (Neal Beeson, : ety
o “XChuck WIISOII), and Umted States Golf Assoc1anon (Pat y Nttrate-N phosphate—P 2,4~ /D, \and carbaryl (Sevm) Sl .
"o |_Gress), oL S concentratrons“were) analyzed ‘weekly in samples col- [ ™
“1T AT o R e )\U\ 174 lected from drams and soﬂ-water samplers in-each;of the. -F"‘_i_ =
- UCR members- are Vic Glbeault Cooperauve Extensmn 36 plots ‘The ' mass of pestlcxde and nutrlents leached and A=
‘ \ ' sEnvuonmental Hornculture Spec:allst\ Robert Green > the amounts volanllzed Were. also determined. o - \
o Turfgrass Research Agronomtst and Steve Cockerham T - ™ '»_. K .}\ _ ]
\ : Supermtendent Agricultural Operatlons Cooperatmg Leachmg Results T = \,' ;’: o lw, - ';JL_ )
bl 3researchers\mc1ude their staffs at UCR and at ‘thé South - PR R e .
i Coast Research and “Extension - Center and uc farm 2 . Litle 1each1ng7of nitrate-N (<1% of the. amount o R
PR advlsors 1n the SouthernCahforma counties. N (apphed) was measured Netther unganon amount* - c
1o = N . \ 5 “rior fertilizer type\resulted in- s1gmﬁcant dtfferences -
- The Turgrass Research\ Facﬂmes and Program at UCR - in percent leached,~ ~— " .- C( RN = o
- prov1de resources to \accomphsh UCRTRAC goals and ;- Leachmg of 2, 4-D was very low in soils That con-
= objectlves . ; . ‘- =y | - tained.some clay o adsorb the peST_ICIdC however :
< o = 7 h\)‘ S " L f__, SR , up t0~7 5% leaching was measured in"the_ puttmg 3 .
Tl T s T e E e s R green plots where thie soﬂ was t0o- sandy-to prevent o
. Fate of- Pesticidé ﬁnd Fertllizers in.a Slmu]ated © ,~the movement of a pornon of the chemical below the o f..._‘ :
. 'Golf Course Turfgrass En“ronment . k‘ B To0t Zone, Imgauon/amount did not s1gmﬁcantly 1. \_.
N R I B *affectathe amount leached R At
oY \Lmle potenttal exrsts Jor-contamingtion of ground water- [..° Less thar 0.1% of the carbaryl (Sevin), leached RS
~ |- andeair from fertzl:zers .and pesticides applzed toturfina |- - | regardless f’f soil type: Irrigation amount applied'did | -
— golf course “environent .if management practzces t?lat . bot s1gmficantly ‘affect amount leached s TN
| mzmmzze demmental envzranmental impacts are used. \“" ‘-’ - R '{'“ . —
B R 4 . N e The rates of Ieachngcould increase 1f hlghgr concentra-~ |
c Fertlllzers and pesnc1des apphed’to turf .on, golf ‘course * ‘tions of_ fertilizer are used or‘1f Tore frequent apphca- S
, greens ‘and fairways.do not contammate\iround water or. - uonseare\made Yawessaid, 0 = - = - ,R““ S
* .|, air if management practices that minjmize detrimental- | 5 - IEAN / N EV
i environmental impacts are used; according ‘to the results - Volattlzzatwn Results y - n - ~ ﬁ,\«l.;\‘ T
| of a s1mu1at10n Study conducted by Marylyml Yates, - N N T ' < Nl
v Env1ronmental Mleroblology ‘and Ground Water Qua\l?ty thtle volaullzatlon of 2, 4—D was measured (< L. O%) ’ r\/‘::\ N
-~ Spec1ahstf at the Umversny of Cahforma R1ver51de“ . from -any of the pl plots, although there! “’35 a s‘ﬁmﬁ' R
= (UCR) DL T ,>L A S cant difference between the. two turfgrass sPec1es . F
A =L U 7_“_?. S _— Ligle. volat111zatton. of carbaryl was- measured oo
Management. ] pracuces ih the. study included” ‘nitrogen <0, 0\?%) from. any of the plots. "No 31gn1ﬁcant S
b I fertilizer applied once every 2 weeks as; sulfur-coated L - differences 0‘30111'1'3‘1 between the treﬁtments oo ! N
.« | ureaer urea atrates of1.0 and 0.516N per 1 000 f? per 1~ - = o h - , L
o month fo- the greenﬂan‘d falrway “plots, -respecnvely Public concerns about- potennal muate and pestleide i N
N Imganon was 100%}or 130% ET T LT ST ‘contammauon offground water and.air prompted "the N
{\ | T o T T \ sEudy, whn:h was, funded by theﬁUmted States Golf \ﬁ-\;
- |- Since~ falrways are similar—to many genieral turfgrass 'Assocnatjon Sl I P S N P
¥ sxtes ithe results can be extrapolated ‘to’ general furf ¢ R RIS N .
. AT T R L P o T SIS )¥“}'\
o \\ . ~ — 7 N 5 \_ R N i T - [ = e - .
L D T s e s e T T SN



‘ 1 rely on in the future Green said.
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Addmonal studles ‘are Aunderway 2 at UCR usmg dtfferent
“ferfilization. .fegimes and other management practices to
1dent1fy even more precisely the best management prac-

N tices that yteld good-lookmg, high quahty turf for puttmg
greens and falrways, svhlle at the same time protect;tng

ground water resources RS R N N
’\' tlee T SR :\ L e
.Bentgrass Variety Trials f—--l TN

‘, /‘ A'__ ' l_‘_, e
UCR's first creepmg bentgrass vanety tnals are under- .
way at, The Springs Club in Rancho Mtrage Industry

H1lls Golf Course and Rancho Santa Fe- Golf Club

—

—

\

I~ The three locations provrde desert, mtdland and coastal

sues for unblased ref)resentanve evaluations. of creepmg
bentgrass«performance on puttmg greens ‘

] N
_ :

"We are’ evaluatlng 20 of the same creepmg bentgrass

genotypes and/or blends~m the desert climate, whefe heat

.'is_the ma]or 1ss_ue and there s generally” o - anmural L
bluegrass “and in midiand and - coastal chmates where
N most putting : greens are a mrxture of creepmg bentgrass

and annual- bluegrass, in whrch supermtendents aré. man- -
aging both. specres because . of the mild climate;" sald

Robert Green UCR sTurfgrass Research Agronomrst
/ and study leader .

N —
b

T *Weé hope to ‘add several Poa,genotypes to the study thts .

fall Ye Green sald

-

4

Genotype X envu'onment ‘iriferactions mayxlead to_ loca- ’
fuon—spemﬁe creeping’ bentgrass cultivar- arid/or. blend .
recommendauons that- golf- course supenntendents can
’ v =

1

Standard1zed _visual, turfgrass ratmgs\are colleeted every

410 6 weeks and. may include overall quahty, color—J
wtexture,” densuy, stress and/ pest tolermm,,uafﬁc and
mjury tolerance and other charactenstlcs

N I‘- /\

-
T L
3, -t S

Results are: too prelumnary LtO -report. ~The first year of
the three-year study will be completed this fall k
~ ;

\

- ronmental horuculture advisors for five.Southérn Cahfor-

' nia-counties: Janet Hartm, David Shaw; and Mike.
Henry Cooperatmg golf supermtendents include Bert -
Sptvey,u Tim Barrrer ‘and” “Mike Kocour Indusl:ry

coope;ators are Tracy Barcelona and John McShane
. e

— -

D
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Green 8 cooperators are UC Cooperanve Extenslon envi- .

~

. vided control of dollar spot.

- /_ h
- ‘Composted mumc1pa1 biosolids topdressmgs applred to

.

| inga commercial fungrcrde (chlorothaloml) with vanous
: ~=compost topdressings (composted yard waste, ‘leaf hu-
; mus and mumclpal ‘biosolids) and an untreated control

are promptmg research -on the use- of organic amend—

i Turfgrasses' NTEP VarletytTrlaleResultsw .

Eia

7B:ocontrol fomﬁed composted mumc:pal brosoltds -pro-

—

T
Sy

bl

“(”

- -
Penncross creepmg bentgrass. provide srgmﬁcant control ~
~of Sclerotinia homoeoearpa -the fungus that causes dollar’ ‘
spot says Marcella Grebus, Extensron Plant Patholog1st
at UC RlverStdc (

T : g
Grebus recently completed three years of study cornpar-

A=

L = 7 | K

%

- ~-

7 -

for managmg do]lar spot drsease N

e ) ' o
When fortrﬁed with two' btologtcal control“agents f\the
composted municipal. btosolrds~topdressmg provided srgf

mﬁcant dtsease chntrol (p= 0. 05) a5 did the

g [ .

T chlorothaloml treatment The two biocontrol agents were/

Trtchodenna hamatum 382 and ; Flavobactenum
balusnnum 299rz ; f" T [

SN , RN
Topdressmg frequency ranged from quarterly to annu-
| - ally,_ dependmg on the specrﬁc study q R )

—
- '\_'!\’

5t —
_7/_*\, :

g

- Compost topdressmgs on turf hold promrse/for facrhtat—.
mg the reducl:ton of ¢hemical 1 use_as. well as 1mprovmg
‘overall growth and plant quahty, " Grebus sard - [

- N

Other heneﬁts of orgamc-topdressmgs mclude reduceid
mput costs and decreased health and envu'onmental
hazards Grebus said, A

- ——

- .
. - s

;‘ e Tk

Pubhc concerns about pestrclde efficacy fand“ regu]atxon'

- -~ -

-ments to'reduce or replace the- use of synthetlc pestrcrdes
Grebus said. - : T Ty
LTJ ) . o~
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_Improved Wmter .Color of Warm—Season

\

Newly patented UCR zoys:agrasses - and three, bennuda—

grass. cultwars provzde tmproved wmter‘color
« .
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o seedmg mals and management studzes c ntmumg for ~d Meac
| entinced wimer.otar: LLANDSCAPE LIGHTINGS f {75
- 7 i~ - SR T PRI e
o0 To address mdustry and ‘cofisumer demand for-green - .- - = : L
\.\), - "’.. = ‘-__C /‘_f 'n—~_\\. .
o~ )awns and, playrng ﬁelds year-rlound UCR turf -re- fiy Denms R Pt{tenger - K-\ / A ( R PN .
N el . —— N N y 1< w

| . searchers” havc systemaucaliy evaluated newly deve]oped -"/-:\ N Lo - N RN I

It - N

L expenmental lmes and existing cultlvars of; bermudagrass/ I‘ IE URIN URE S
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R Tradltlonally, in Southem Cahforma« wmter drscol-\ W];a;’; “.:'uﬁ‘ic\zer:t ;:ght for pla;zg fg_rgwth amédewzlog;:ent ST
- 7], oration “of dormant -warmsseason . turf- is overcome by.. “an can it _be measure ne or oth\of ese - M

> oversee ding uSing o colorantse- fe rt:hzmgsm th Ingher iates questzans ﬁ'equently anse when plants are grown ma’oorSJ e
IR Tof. mtrogen ’01_ by plantmg cool-season w i “even though ‘or whenlight. condmons need 16 be documented in plant - =

- - - e - ; - - , i T -
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T Resu]ts of . UCR zoysmgrass breedm\_g\ program ‘am d e111eriy (s;:)la;/radlanon) /Solar radratlon is 1mportant to . ;t\:

* |- NTEP” study~ showed . that ‘Dc_Anza'- (UCRZ8g.8); ‘| Pamsnfommalnwayss = . W et

T | fVictoria® t(UCRZSS -14), and a Texas A&M University, [~ . "' R
l_,_; release ‘Dlamond’ (DALZSSO2) consisteritly held the 1— Thermal effects whrch drive transplratron and tem- .

e bestfcolor dunng the “fall-and wmter“’ months -af research o perature degendent processes **;_f LT N
.+ | sites in R1vers1de .and Irvine; “said Vic Glbeault UCR e o~ TS sf v ‘f R SN

) --Envnonmental Hortlculture SpecrahSt ,;-h {20 /Photosynthem mf whach solag rad1at10n is"absorbed - | 4 AR
= - o g ; UL e :7 ~and-used to synthesrze ~reduced carbon compounds o
/o The two UCR zoysragrasses ‘were patented recently and 3 - —and- energy-rlch chemlcal bonds. / A o LN
© 4| Vwill be-commercially avarlable soom.” T o AL ¥ I ST PEarl
I I S R D | ;\3 Photomorghogenesr m which the amount and._ spec- o \
R Of the commercrally avaﬂable bermudagrasses tested tral\dlstnbutlon of solar rad1at101Lplays a ~role-in : SRR
Tlfway, Tlfway I, and Santa Ana held the best:color regulatmg growth anfl/ development ’ - - \} o
s during “the ‘winter” months.f Trfgreen Midn'on:‘and e T N T E e
3 ‘Guymon had the" longest most mtense dormancy ..,,/’ 4 ’magm s in which short-wage solar radlatlon_ can—[- 'Y
Y e - : affect the structure of genet:[c matena] s ‘., 3

- Bermudagrass cultwars dlffered | in- therr/dormancy pat-- ST e e ?? _ f Co “ ) T
o terns, but average soil’ ternpcrature below 50°F for more - - The’ limited portlon of radlantk ener gy/that We. s e is - T
D than one ‘week result:{:d in color rl_o\scs for all cultﬂrar;s rduec known as “llght Radrant energy Gécurs in waves- yet i :,
o to chlorophyll ‘}f{gm atiod, o '"\_ == - "< | “also behiaves like a stream of pafticles-termed “phofons”. ~| < -

e Ll T s o - '/ As @ result, it is’ thost accurately\charactenzedxby mea- o o
A o Based on ‘the results of l:hese NTEP vanety tr:zllls at. UCltlh suring. 1tsqrrad1ance ﬂow ;rate or efiergy contén. The S
.}, consumers can now ¢ noose, warm-season &u tivars With | “specific uhits. selected to mesure. solar rachatan or’ 11ght . BRI
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-.| -seeding tnals\ for improved: winter color,on warm—season usually the’ appropnate term for quanufymg solar radia-. o »’{ “4
| tarf ‘are currently- ;being . evaluated _by Mek Robey, tron. Ivis often incorrectly called “intensity”’ " (vadiance |+ -
2 z ‘Bermudagrass Trianigle Research Center, with (data anal-* “is the radiant energy fl ﬂux received-on a unit’plane surface ~|.
o ©| - ysis assistance provided by Robert Gréen, UCR Turf- ‘and s expressed -on a. photon basis ‘as ‘moles, per metet” |
- ér;l)ss ullltesilrch It&hgronorbmts;n 1Also trecenlt work® !;Y ] /squared per second (mol o «sec ), or on a rtotal energy - - .
- Gtbeault shows that. substantial _winter_color” can ‘be . |'~picc a Joules per second per E meter squared (J se¢” m?). |
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Photosyntheucally acuve radlanond, or PAR is com—
monly ‘used in horticulture and related scrences 10 express
. 1rrad1ance in units of the total energy in the.wavelengths
most actwe in photosynthe31s (400 t0.700 nm). The SI\
units for PAR arg - Wm?2 (watts per meter squared)
"Sumlarly, photosynthetlc photon flux (PPF) is- also re--

' ) ferred to-as PAR, although it expresses ‘the photons per

7unit area per. umt time that are absorbed from photosyn— :
" thetically’ actrveghght PPF units.. are moles per meter

fr

N -~

~For home hortlcultunsts and others that want a. reason-

able estimate of - the amount of light that’plants receive,

™ simple hght meters are avatlable ‘which measure: the

rmtensrty of y{tsrble lrght in ‘foot-candie units. . Full sun

' outdoors at mid-day will reach_about 10; 000 ftc. The_

“'interior.of -a hghted home w1ll range from about 40 to,
500-ft-c in the cénter of. rooms,_ whlle areas at or near
windows” ,wrll range from about 200 to-: 5,000 frc.
Foot-candles of light can-also be- roughly estrmated by\

squared per ! second (mol m* sec ') ) ¥ a;.“ - using a 35 mm camera w1th a bmlt—m llght ‘meter. ‘_‘/il-;
R = -7 7. e T Various. methods are reported for estunahng hghtomten- i '
:Hrstoncally\ 1rrad1ance and light and 1nten51ty were _ sity with a camnera; but’ thelr accuracy isnot documented )
" meéasured in units of ﬂlmnmatron or- ‘how bright the 11ght " Two methods are summanzed ‘below'i in‘ Tab]e 1. A .
. source Iooks;" rather _than*- m units, of photons or total S ) LT ;.,; e X 1 i
| “energy received from the. source. \The uhits of-“foot- S I SV
tcandle 5" “lux”, ‘and- “lumen” nieasure 111um111at10n “Table 1 Esnmatmg foot-émdles of hght using. thé ;‘\ ‘o
"| ~Eoot-candles are from the Enghsh system ‘where one. . hght meter ofa camera.J o 1
Lfoot—candle (ft-c) is, the “amount of llght recetved from i L Tl T i - N
“one.“standard candle® on one square foot of surface that — =)
h¥ s one foot ,from the candle. The Iix is from the metric T S “},;\ o I
Sysiem and is the amount of light received from a Meth—odl (fl;om Unlcuown, <1975) s N
standard-candle on a square méter of surface thatis one | - : L ey ~L Vo ses .
meter\from the, candle. The lumieni  (luminous flux)” is Take your reflected readmg off a prece\of whrte paper ~
used to ‘express the. brtghtness of ] the Ilght emmitted by a” large,enough to -completely. f fill the’ field; of vrew of the 2
“source, where one lumen-is, the total light emltted from a |/ camera or meter S : ; ,{ L ! -
" standard candle o ﬁ o A B R T C ~‘(“ 1=
N s . R oo AN setthe ASA to 200 and the speed to 1/500 sec. L
" The mathématical equrvalents of these umts are ex-"1- S A - g
,pressed below o k ; » j‘\‘ ’ no Aperture;‘ _" L 5 f;“‘Foot-candIes ’ 3
o 1 0 ft—c = 10 76 lux =.1. 0 lumen per square foot b PR T f22 oo e 50000 L
tsl 1 Tux = 0.09. ft-c’=1.0 Iumen per square meter « | /i R fl16 vy —{ 2500 - - \ ;-1
h , - — P - - N o , FEN PR P
- ; \i __ \;_" oAy N M flll / ) )y W 1,2'00_,'/ I J,‘ v o
— : T - T . . - ¢ . ,f/8‘\,_\ L ~ T 550,- )
"These units are sc1ent1f1ca11y obsolete because they are B N P Y Ve AR
defmed in terms of the‘inexact sens1t1vrty of-the_ human LTS NG, S ARV B /.
" eye, wh11e “plants - respond_ to- the radiation and-light: - - f",’ 4"5,5- CoT ~150 B
spectrums quite_differently. However even umts that_ | > . - - T T S 17
. express the -energy or photons of radiation tan “be of ,‘MM (from Schun_iann, 1980) ) _J T b P
- limited, use, unless/the, waveIength dlstnbutlon is.also |o- O s l? e r/-' SR
' descrrbed S PGS T - I\'“ - ) Set the ASA exposure’ mdex to 100 T B
) PR o . .
" There are special mstruments for smentlﬁcally measurmg j;::ét:?:ﬁ;:ngg;z g:m hed L /th ‘l* ; - w |
.| solar-radiation. - Instrumeénts- for. - measuring PARras 1 b 'L Fill t/h 2 € Pal%“'r An the Jocation 10- |
-1 irradiance in the PAR or as. photou 1rrad1ance in the PAR ¢ rca e view with tbe paper. , e
* (PPF)-are called photosyntheuc energy sensors or quan Read the exposure time for the approx1mate number of ! . >
| wm -SENSOrs, ’respectrvely Radlometers net radiome- g foot—candles at the ‘spot bemg WCWEd g, 1 60-‘ , .
“ters, and solanmeters (pyranometers) measure totaleradr- } 60 fc, 1/1000 1000 1o etc e BRI P
+ anfenergyﬂux e TN - = ‘ _ . _ IREERS IR
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-~ - rAlthough the general relatlonshlp of light meter foot- |° References- CoALL g \ 3T ‘ S ,i\:‘

| candle readmgs 10, PAR measurements js'not very mean-" |- hoT - - : \\ e T
e *mgﬁll (as they measure entu'cly dlfferent characteristics - Eckard‘ A 1996 Personal Commumcatton ‘\_s ‘ Ry
- cof\light), ‘it is mterestmg to see how . the “two units y ke~ S Ay - ¥
. o | compare. ‘In a non—rephcatcd expenment,ﬁs1mulraneous Jamck J* R W Schery, E. W Wood andrV W\ — T

- readmgstwere taken ‘outdoors in both Iow and high light - ‘*Ruttan 1974. Plant Sciente. ‘pb. 189- 193,. W H.~ i \
~ s |« conditions with a light ‘bar | to, ‘obtain PAR (n mol m? . ‘Freeman and-Co., ' San Franctsco S N E

e | secy Fwith 'G.E-#214 hand-heldfhght meter {0 obtain e ST PR
- 1 foot-candles; ‘and with'a_ 35 mm’ camera to obtain f-stop Jones \H ‘G.. 1986 Plants and Mlcrochmate pp 9. 35 s
o o | 'settings: ‘nieeded for proper exposure usmg a 50 ‘nrlens Cambrldge Umv Press New York - S L~ - 1;
R set at ASA 200 and shutter’ s speed at 1/500*sec“ Foot- i ‘a o - = T e
" ~-]; candle readlngs and f—stop séttings were taken' as Teflec- - Sahsbury, F-B. and’C W Ross 1992 Plant Phys101~ 1 B
~ T tion off whlte paper-at each light {level ’Thecompansons |- ogy; 4® ed. pp.c607- 615\ Wadsworthf Pubhshmg Co» ! SR
- are'\found in Table 2, and. ﬂlustrate the lrm1tat10ns in' fBelmont CA\ L U e T -
P | usmg camera hght meters to gauge light condmons and i T I D N N
mcompanng PAR w1th foot-candle measurements . Schum D N 1980 Lrvmg with Plants- pp: |
oo = el e L N 70| Les-167, MadRrver Press, Eureka CA" 'T;;., R P

s Table 20 Slmtﬂtaneous%me;surements\ of PAR,: Ft-( N T R SRR

I £ Candles and Camera F-stop Setttngs Under 'a Range ¢ Ucnknowg ; 1975 ) Gaugtngjfoot—candles ;Umv of Cal1§ _’gi{ g

- \oféNatural Lrght Condrtlons.\‘ S e L | Soop, Extensionmimeor - R I I

I sl L N roe B - ——’_'\" L s . - . AN

S O eam o e R T T N
RN . PAR'. - \_Ft—Can esz? + Camera® - " \_, T*\r' r"j \\( LRSI o= L -

o (uxmolmusec) :_-*“' e fstopT - LT T RN A

R R ; J‘; R ”’f’-’ WL S ADDITIONAL INFORMATION AND T .

N R e EE Rt .. | CORRECTIONS- - TO:OLEANDER LEAF L
o | - :7]\ }ﬁ' S "160 TooE R SCORCH ARTICLE\Q(CO-H.RT/VOL - N

S 800 e 22k A R 22&23 P 3) ;_“ Tl PEE A L)

N }\ 10.0 A 25 - L Eo ~ e~ T I‘j - Wt BN N
sev e 1250 N e T & Mlchael Henry Env. Hort Adwsor, University of 4 - . -

B I ..\ N . Cali forma Coapemrwe [Extension, -Riverside (and Or-7| = =%

B P2 B B - T - ange Count:es F—\' - "*”ﬁ'j" PV s

- - K \\_399 ‘ - .o<.-82- o (<2.8’ 7o = N UL e 23 T o = | \

- < A50 o TR 1080 0 YL 280000 The ongmal article on-this subject trlggered some Calls o
N SSJO‘ R r”‘l‘?zS\? ~ =30 5 ", 4 about _the wording .of the itle” anid requests for more jg e
o600 L T = S35, 7 information. , Furthef background information on Xylella - |~ )

- \\ 75.0. - <175 . =40 fastzdzosa cin be found in ‘the brief b1b11ography below," |- ‘;

: r\ 9R.07 i T 275 KT >400 yvhlch‘served as the hasls s for the original Co-Haort artrcle A I

= 1220,#(\?» 2957 500 L 17 YT 1
. ? 75 “:\' 4150 1§ . __\‘ A »-Wrth regard to the utle of the article \Drk Don Cooksey, -

e ) gggg & 5200 \ 16 - % Chair of the; Plant Pathology Department at UG Rlver- L
T ’\.\,»1100 o 6000" hzz 32 /'tvSldC specrahzmgmbactenal diseases, pointed but that it |

I = ) -ﬁ'( S S ~ is 1ncorrect It"should read- “Landscape Plants Known to ¢ N

T " <C - YT S . 2| be Suscepuble 10 Vanous Strains of Xylella fastzdzasa T
R inght was too low to get a feading.> - - T 77| Asthe'text indicates, Lhrs\bactenal species hds nf ntmerous | .-
e erght bar measurerient. (N e 2/stratns that-are’ quité specific in their pathogemcny Ttis
© | Reflected- measurement off Whltf\: _paper  using G -E- I the “causal organism for cvanous leaf. scofch diseases |-+ .
T 3#214 light feter’s -~ oo " otl A7 | (Plerces Disease, [Anahelm D1sease] ‘of grapes, Alfalfa - A
U Reflected reading gf{whlte paper using §0 mm lens at - Dwarf ‘Almond Scorch etc), but is yet to be. venﬁed as | ¢
5 -ASA 200 and. shutter speed 1/500 sec:. .. '_\ A e R et Y I
R S P A RS
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oty the pathogen' suspected’of causmg Oleander Leaf Scorch tally responslble plant productton should be to use mnn\
SRS The;fact that' one strain can cause dlsease i "Elm does not fnum amounts of fertilizer and water durmg the produc- o
- automattcally mear that ; a newaIeander strain will alsoU “tion of a high'quality, crop, thereby conservmg resources : d &
i/ o ‘cause other plants 16 become infected and die. Once the' | and mmrmrzrngmnoff problems frém’ productron aréas. .| 7 .-
R ,causal organism for: Oleande[r Leaf Scorch ~has - been R a7 e L=
B posmvely ,rvenﬁed,\fCooperatlve \Extensron researchers “Insect‘damage -on ornamental plants is pnmanly con-~ |* -
(i/ w1ll begtn testtngwanous ornamentals for suscepnbrhty utrolled -through. ,the apphcatton”of pesncrdes - Pu(bhc i e
e ~and resrstanee and - will report on progress as it becomes * awareness "about, the hazards of -insecticide- Juse, and | L
oD \fully venﬁedrscrennﬁeally g w/ R \buildup of insecticide resrstance in several insect popula- o
_;tr\' . N ST E ,‘ P e attons\have sfarted inquiries ,to develop and mtegrate ‘néw |«
o~ References:’\' S ;_’({'" IR ﬂ—}\ T T pCSt control techmques that mmlmlze enyuonmentalfhaz’ -
e R - ' " - Y " v|ards: assoorated with néw.- control ‘tactrcs A possrble N
S B Hopkms D, L. ‘1980t‘ Productlon—of Dragnosrs Symp- alternanve is_the uuhzatton of. effective plant Tesistance _ \ -
A toms of Bhght m Citrus Inoculated'uWIth Xylella fasttd— _charactertstrcs to manage and reduce’ msect populatlonsr- SRR
Lo " tosa Plant Drseaseﬂ72(5) 432435 . - o] in ornarhental crops ‘A second factor whrch ‘may affect A
LR B ' o ESE . ST - plant resistance. is. mampulatron of .the growmg environ:, 41
RN Hopkms D L and W C\Adlerz (deceased) 1988 «ment.. It has been “well documentedCthat waler*Stress, -
N Natural Hosts of Xylella” fastzdzosa in' Florida, PIant_, plant mtrogen status and other management and cultural |+ 7
) s "Dlsease 72 429-431( « s practlces w1Il mﬂuence the suseepnblhty of plants to thelr A
| At L - ’l TS > | iisect -pests’ (see also  related amcle Planr - Insectw Bl
4 Sherald‘ 1. L. and S. I tKostka 1992 Bacterlal Leaf Interactwns in thts tssue) .’ - o T l’*/\
c [ Scorch “of Landscape. Tieés Causecl by Xylella fasttd— 7o =S R e i
“ _-*:_ - zosa Joumal “of Arbonculture 18(2) 57-63. ’jl‘he two obJecuves of this study were to, 1. ) determine |~ °
' 5- L L e -7, u vegetanve growth- charactertst:tcs and 2) mvesttgate (the . E
o I ' . Jpotennal nse of’ plant resistance of six chrysanthemum .| -
TR . * culttvars 10 Tdrfferentlal watering and fertrhzatlon reguner g
o s o ‘on regulatmg populatlons of- leafmmers thnps, and \’{ ~.
L B ) / - mealybugs -on chrysanthetnum =T . (;? I
./‘/.h‘; A -c-—(_-’,_ R ) e 3 K \._, A . — “.x ,:\,
S ¢ NURSERY NOVELTIES We grew six chrysanthemum cuItrvars ( Fontana« ==
N e eyo- oy - . *Iridon’, ‘Pink LadyZ, ‘Splendor ‘White Dramond’ and /,‘—;,
: | — - — — — Whrte View Tlme’) under three N concentratlons (80, 1
v~ | by Ursula K. Schuch'\k e e T oo T 160 o 240 mg N 1T continuous- fertigation) andatwo -y
S ) SISESRCE RN ‘”/“' e e irrigation levels (hlgh or low). for a period. of ten weeks |-- -
<L aaf N L \r‘\ o / N ”/: SORURR | of vegetative growth. Plants grown under hrgh ungatlon o
o \CULTURAL PRACTICES AND - T received sufficient water and showed ‘no symptoms of | -
- : ., = water stress while: plants ‘urider low irrigation- showed 1 -
w7 CHRYSANTHEMUM ’.i~ - J_ - | water~stress sym_ptoms ‘and-generaily started ‘to “wilt be- )
3 ’ HOW fertlhzer, 1rr1gat10n, and cultlvar e tween irrigations. ‘Runoff water from “White, Diamond” [>. -
i E chorce affect plant growth and msect pests J/was collectedﬂweekly\ to momtor EC levels “_ 1_7\.'7‘ - f S
S N \J‘—;‘- N .\ b
i U K Schuch R A Redak and J lBethke N e 0 - Plant resgonses Plants fertrhzed with 80 mg Nl had /
= Ny . C _ N \ — %( ¢ lower leaf -and stem dry weight, ..smaller\ leaf area, and -
RN B recent. study, we showed that ™ “tultivar' chorce, less leaf N than p]ants;fertthzed with twice the’amount of' -
( - | fettilizer. and irrightion:_regimes-in “the! productlon[ of - [rN‘(Table 1) The llnghest stem dl’Y weight was produced. |~ 5
e pornsetnas affected mot only plant growth:” but ‘algo | With 160 mgN I “feftilization:  Leaf and' stem dry- =
3 survivorship and development of the' silverieaf whitefly, | “Weight weré 25% lower in plants under low Trrigation | .
\< . Many- chrysanthemum cultivars are” produced commer, -than mthose under high.irrigation. The 'largest leaf-area .
— c1a11y-and (changes in cultural\practlces often-resuit -ifi |~ Was. produced by Wh:te Dxamond’ and ‘Fontana’ “fertil- -
o cultlyar-specn‘ic responses.- One aspect of envuonmen- . ized W“-h’lﬁo mgNI? under\lngh 1rngatlon Tow 1rr1ga-' |
v A ~U ¢ ST L 477 . "L ""“/‘-\ L s b oek o
: f\‘;‘ia‘[ v \—:\, . —ﬁ :‘ (, - —1 N -/_ \” R \/’\., P } - y w N y
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e Ltton at that fertlhzer level caused the hlghest reduct:[on i~ ;Insect resgonse.s' JMelonmaphtd ‘nymphs ‘werg. 51gn1ﬁ— .
o leaf area.—In general leaf area mcreased when fertilizer | cafitly affected im'longevity.and fecundity by ‘the chrysan— |

- was ‘raised from ‘80 to 160 mg N’ I but differed’ by themiim cultwar but were imaffected by -irrigation or /| b
"~ - Cultivar and irrigation - tredtment when fernllzer was ferttlrzer treatment. of the host plant Overall, ‘Pink [ o
coh fmcreased 1o 240 mg N 1"I O )- Lady seems to be "a relatwely resistant culnvar and [ . %
L Jll \- A S f—--';( L .\‘ Tk "1 “White Dlamond’ seems. to be susceptlble to melon | - ‘
) 1~ - e el s - T L aphlds based)onfsurvworshlp, number of young pro- .

* _| Table 1. Leaf and stem dry ‘weight of six chrysan-\' duced, and longev1ty v (U b h
- | themum cultivars grown for 10 weéeks under three |2 = © - 28 e ,
SR | fertlllzer;and twr; 1rr1gat10n treatments. ‘ ‘,{’ . -)J /- l_eafmmers caused 80% fewer punctures-and subsequent -
) = s mines on the resistant cultlvar ‘Spleudor .compared to | - -~ .

e rl LT "-UIL:Z;Y Weight (ES)tem ~| the relatively “susceptiblé. cultivar *White Diamond’. L
~ - T e T _ s Leafmmers were not affectedw by the different. water or . -
T -Ffértﬂiier‘zmg I:i‘l“)"{ . '} o - ,mutntwn status of thelr -host plants B < - e = R

: ‘ ¢ R 2. gl N S " : s
U I 128,{? ey 3 gé g: . igé g,“ - _ Similar- number. of ?];\nps mfested chrysanthemum Te- A
R '2 40 . oo 3 4 5 2 e 27_‘1 b . |vgardless of- the’fertthzer or ltrrlgauon treatments. . ‘How- .

' Irngatron oy N f‘“_‘s;_ “ever,, cultivar ‘Indon was least suscept]ble 16 mfestatlon g \' s
- Low T (- 29 1 b o \23 4 b fby _thrips and supported 47 % fewe_r thrips than the ‘most -
=2t ngh’ “\_L‘\_‘ S 39.ta 31 9a susceptible cultivar’ ‘Pkaady” 4-/;/ ) s . R 1-_-
A “Cultivar- - ES R L S I Sk S R
.|  ‘White Diamiond” .- . 31.1¢, - » -_2.6?4 b.-. -|-These results 1ead to_the followmg rankmgfof chrysan— T _

| -*Fontana’ - - ' 3832 0 7303a - - | hemum€ Cultivars: PR R
L K \-—E—I!'_idon', | S "33'250'5 _1-_‘,‘2":6};5\3 - \Gro?ver Tnisect Sy ] . . bl = «\ B N, kl
- BmkLady 36 +329¢, §0 0 283ab7 . rpiing  ranking - Leafminer’  Aphids < Thrips - | - -

| Splendor' | _ . 35.6b 7 -, 2998 fod 0 o o ah L N T o T e
) :'_ *White View ije’ '..32-.3 L v26:1\b, = :Bad \\'-Groodf  White' N Whtte O Pimknay | /
. * Means-within a column followed by différent letters * S = A A D'amond ’ D‘amond W i
Ten| - oare srgmﬁcantlyfdlfferent at~P.<0.05, ; Duncan’s’ [ (]|, "f“ - Pmk Lady ‘Splendor\ Fontand <. |- i 1 !

= mull:tple range tCSt ~ "f;’ 2 L\_‘ N S 1 s white - White' _ White _ S
- (T PR v - /e .f\,u; - ' S . \,Vrew Time View Trmesu Dramond R

- A-h - ];C f\thd y (; o . C 1{/2 N N Iridon B Fontana Splendor- A i
S verage of the applie nngatton solutions was L - : - : oo
R I 1 agnd 2.4 dS/m ll?gr the three- fertilizer treatments. |~ 4T g Fomana, i _Ir;',do'rI — ‘a‘gﬁ Time _

Y The level-of weekly.EC of runoff from ‘White Diamond’ |~ _ = - . . I I Y
_was slgmﬁeantly higher for - plants fertilized- with - “:Gopd - Bad -, Splendor . FPink La dy 3 ,Indqn ol S

240 mg N.I"* that for those uhder the other two fertﬂrzer\" ~- N e
.treatments starting 1 week after treatment began | until-the p _;fl-\ N 7_,_ oo T o IR o o
= '] ‘end of the experiment. This fertilizer féatment resulted™ \—‘M—M O -ﬁ/y SN ,_/‘ ~ ,f LT

"~ | inEC Ievels as"high as 386 dS/m which often- ekceeded | ' S T

= the levels of the Tower fertthzer treatments by 1.6 dS/m These results show that cultwar choice ‘of ‘chrysarithe- e
NP Lot | “mum may havg/a great effect’ on a specrﬁc -insect | ) I
S Pottmg “medium of plants ,feruhzed w1th 240 mg N 1-: problem dependmg on whether a susceptrxble or/resmtant R
T . contamed EC.levels above 30 dS !m/for “Fontana’, wcultivar js giown, ~but. that fertthzer?or Arrigation regune =
ST ‘Indon’ ‘Pmk Lally, and W]nte View Tlme at the end . had no effect on, insect populatlons However address- Ao
| ofthe experlmentv “This fertilizer treatment also reduced , ing one insect problem with resistant cultivars may favor [ =™
b stem’dry wetght (11% less) compared With the 160 mgN conditions for another pest “Growers therefore—need to ey
2 | H treatment most likely asa result of the high medtum know comnion local\pest problems -and pOSSIbl,c t’uture 1.
| EC s T IR pests through detalled hlgh-quahty scoutmg .y ‘j -
e T A s - e -
N ) N Lo L g L - - o™ - T T T L/ ;
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KNOW YOUR WORMS FOLIAR NEMA-‘
TODES - /
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J Ole Becker Department of Nematology, Umversrty of
Caltfomta Rtverszde“ - N t
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Dlagnosm of nematode ;damage‘on ornamentals is often~

*dlfﬁcult All plant parasmc nematodes are mtcrospopt

- cally: small and ordtnartly live h1dden below ground of in.

" plant tissues.. Aboveground disease symptoms caused by

root-parasmzmg )nematodes, such “as] wﬂtlng nutnentJ

— /l
e T

“

! |deficiency \symptoms or chlor051s are usually nonspectﬁc

“and can be \étl:rlbuted to various other biotic’ and abiotic
problems\_Fohar nematodes aIso known as bud: and’leaf
'nematodes should be ’suspected when suscepuble hosts
show locallzed CthI'Oth[ lesmns whtch are typically
delmeated by ¢ thetr»leaf veins.- " The:infestation \usually
'starts at the base of the ‘leaf w1th~ interveinal, angular
_ blotches“and spreads “upward, The 1es1ons-leventua11y
turn blaclnsh—brown .and parts of the leaf may: shnvel

N . (th 1. If young, Ieaves -or shoots are mfested they may

not develop properly and may_fbecome deformed.. In"

chrtam ‘plants; such as dahlia, necfotic les:onsnon leaves

often d1smtegrate<v On African v1olets lesions appear as-
sunken aréas’ between leaf wyems on, the. Jower Jleaf”

it surface \Wthh eventually extend thr}ough to theiupper

“surfaces:  In cbegomas the le(stons are-not angular. but -
mstedol bronzmg, yeIlowmg .or_reddening ~of follage

N occurs LeaveS\ultlmately des1ccate but _usually remaln s
el

S

& omd T

todes (chrysanthemum left, prtmula nght) ‘ ;ﬁ

hE - short life cycle and damage potenttal / onIy a zero thresh—
1 “old level for these nematddes i tolepable in potted plant|

oy SR ' ' |- should: be destroyed
Flgure l fDrsease symptoms caused by foliar. nema-‘ ’\

- I.eaf-parasmc nematodes _of ‘the genus Aphelenchozdes
occur commonly throughout the, world. They prefer
cool ’mmst condttl“ns and are- therefore .more_ of~d¢

vproblem in temperate regions. - In our(chmate Symptoins
“becothe most distinct dunng\the wmter and ‘early spring.. 7|

'A(phelefzchozdes ntzemabosz and A fraganae are the
“most damaging species:on ornamental a\plants and have
been reported on. }nore thanw250 plant spectes \in 47
fannhes . pExamples-- of/ host plants are rageratum
“anemone aster, (begoma calceolana cheiranthus,
chrysanthemum» crowfoot,™ 'cyclamen ,dahlia, del--;
phmsum doronicum, fig,- foxglove goldenrodm ground-
sel helemum h_y/drangea, ris, lily, narc1ssus pelargo-
mum peperomla “phlox, pnmula rhododendron ~rud- -
“beckta _saxifrage,

X stonecrop,utagetes Uzambar v1olet verbena, veromca

i - Zinnia; a ‘and. others. A;ﬁ-aganae is- also common on

\numerousrgenera Cof ferns. ' -

‘ e v I r {
Adults oflfohar nematodes’ are ahoutﬂlmm Iong Under

dlssectmg mtcroscope they appear asrslender -nema- |

5 todes with- conical’ tails. They have -4 dehcate mouthL
stylet and alarge. metacorpus -occupying- three= fourths or/

=T ‘moré of ‘thie width of the 'body (Fig. 2). The nematode

multlphes by btsexual reproductlon v

l_-\ = b

/:'. [

T
~,

I

Pertlllzed females iay 25-30 eggs in'a compactgroup and>
young larvae hatch w1th1n 3 to 4 days.” The- Juvemles
mature, through a senes of four molfs_to become adults
Reproductlon ig’ rap1d -and the'life cycle can be’ completed
.in. 12-14- days. §perm -Is. stored in fertthzed females
which _allows” contmued reproduchon for half a year
w1thout—refertlltzauon. “Numerous generattons follow-one !
anotherf and mote “than -16, 000 nematodes have bet{:n ~
‘found in onef small, chrysanthemum “leaf - Due to their ~

pl’OdllCthIlu\_ S ;_t_/ P )

Is ”“t I 'lL‘

L ., LA - 7‘”,‘ ¢
Hygiene and propagatlon in éoﬂ-free media have | greatly
redpced the occarreénce of foliar" nematodes They are

,,nk

- -

R
/ .

<

mfested ‘but asymptomatlc vegetattve propagatton mate~ -
nal such as ’cuttmgs .or rooted- seedhngs Field soil
-should never be used in planting mikes unless it is treated
appropnately to ellmlnate nematodes andxsmlborne
pathogens. ‘Plants” w1th symptoms or 1nfested’01d/follage
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~typically- 1ntroduced/1nt0 ornamental plant productton by \ .

aFoltar nematodes do not surv1ve in soil for more than a :

scabtosa,, snapdragon = statice,” | -

s
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few/months but in slowly drymg\leaf tissues the adults of
] Al ntzemabosz are able‘to undergo fasematmg phys1olog1—
" cal changes.

is characterized by a lack of detectable metabolist while
a2l the“orgamsm 5 structural mtegnty 1s _maintained. ‘In-
N ~desiccated- -plant nssues some Apkg.l_finckozdes species can’
‘survive several’years Once they are’ aIIowed to rehy-
drate they resyme. act1v1ty L

-\"-' fn
fis B

S

—_ - oo

. Foliar nematodes st all nematodes depend on water
ﬁlms to move.. On,moist plant tissues, these nematodes
are. abIe to overcome forcesof 'gravitation and ‘migrate up -

-the plant They' enter leaf intercellular spaces through
‘the-stomata and feed on’ the cells of the mesophyll which
results in necrosis of damaged tissues. In most hosts the -

) movement “Within, the tissues. This explains the ‘shape-

- and pattern of ; symptoms s —If. moist conditions prevatl the
nematodes m1grate out of the stomata and infest other
1, areas of the leaf: -
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‘When mfestattons are observed crowdmg of plants and
overhead watenng should be avoided to. lessen the risk’ of
Cur—

drssemm{atlon vxa water ﬁlms on. plant surfaces
f } - .

P

oy

L2

Flgure 2 Antenor region ‘of Aphelencho:des ntzema- .

They enter a stage of anhydrobtos1s which

- leaf veins: provide barriers which prevent nematode—_

_ - s
rently‘there are 10 nemaneldes reglstered for postplantf
- control of folrar nematodes:
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Southey, IF. 1993 Nematode Pests of Ornamenta.l and
Bulb Crops: - In: Plant Parasmc Nematodes in Temper—
- ate Agriculture (eds. X. Evans,D. L. Trudgill, and IM.
tWebster),,p 463 500 CAB Internanonal Wallmgford
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Decker H. 1981 Plant Nematodes and The1r Control
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Slddlql M.R.™ 1974 Aphelenchozdes ntzemabosz
fDescnpnons of’ Plant-parasmc Nematodes Set 3‘No 32,
4 pp- . Commonwealth Insntute of He]rmnthology, St
Albans UK.~ "
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PLANT ; INSFCT INTERACTIONS

The questlon how- pIant ‘water and\ nutrient. status affect |
plant - insect interactions _has .long. beenr of_interest.
-~ 'While the view that _plant su'ess exerts strong positive
effects on herbivore. populanons “has gamed almost
paradlgm status in ecology, there is still no/clear under- “:
standtng how - herblvores typlcally respond to stressed |

 host’ plants. Although a number of studies found that ~

1= herblvores responded positively to\stressed plants mean-

mg that msect surv1vorsh1p, growth rate;. and/or fecun-
dlty increased on_streéssed versus non-stressed control

7 I plants,\an almost equal number of studtes found neganve

{ N

OI' 110 I'CSPODSE‘. fas

\

, N
Envrronmental stress is lmown to change the defense
"chermstry of plants, \alter levels of | mtrogen reduce 7
~ growth, and i 1ncrease leaf temperature’and water potennal 4

. S~
- —
e - E -

': _ among othet; responses. 'Wanng~and -Cobb (1992)- have

_1eviewed more- than 450 studles on. herblvorous insects
1 and Toite’ respon(se to nutrient. and~water deficits i in pIants
Followmg is a summary . how d1fferent feedmg gmlds of -

bosx. ’ YL f -
. Con oy )l _insects™ (suckmg, chewmg, mrtes galltng) respond to
.“7 - -,(’7 7‘}‘, B - /\/\ VJ'\ .= \I’ lrl . \A ’ i B /-" i /f )
e S Y — T ! - R P A N :
: Iy :
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artlﬁClEHll or “natural water stress or mtrogenafertlhzatlon CPlant ‘type ’greatly affects howaherbwores respond to

=11 J pu— —

g < R <7 .. Tesponses to stressed broddleaf trees were half positive;.
Water stress Insect response to water stress depends_on - ha]f ;negatlve_ (Flgf 2) The majority of herblvores 5
whether pIants were_expenmentally stressed or suffered 7 exposed to sma]ler plants, - mcludmg shiubs and vines OF .

\from\natural lack of* “water by, drought orgchromc vtratern\ «herbs responded negatwelSr“ to-water stress (Fig. 2).
stress.. -~ Abolit half of. the. herblvores responded néga- | .- Another mterestlng finding was the dlfferentxal herbivore .

8 tlvely ‘to expenmeptal watet’ stress (51%: ot 99 cases), . response to stressed wild or cultlvated plants Mosh“

. while the majority of: herbrvores responded positively, to _herblvores responded negatively to expenmentally water=

1). Herbivore response o expenmental water stress. was, response to wat%r-stressed oulttvated 'plants\ This may
highly variable as ‘indicated by the number of positive, . :suggest that /water stress poss1bly -InCreases. the defense
. nonlmear orno re3ponses Studies reportmg’herbwore ) system in wild -plants, while this mechamsm ‘may be

3 _ ) o RN -~

‘a0 |
-~ ) - g -
> . v w20 o
T s>
— L i .
— ‘J . . - ~ B B I K ) 1\ . -t
s L Suc_k_mg L ~ Chewing,

Drought and'Ch rome Water Stress

- bhe_‘\iv.in_'g '

7and how pIant type affected herblvore responses 10 water water—stressed plants Herbwore respense- to water- ’
stress or mtrogen amendments LT Jf I stressed comfers was overwhehmngly ppsmve whilé— |

naturally water stressed plants (68% of 75. cases) (Fig. - stressed “wild plants (72%) “versis only 37 ,% negative '}

‘TYesponse ‘o' drought or ehrc:rner Waté)r “stress; quantified laekmg mcultwated plants., -, . I &
- insect response, but dld not quantify the level of stress.on, . . — = =t - ™ s S
the - ‘plants; rather they assumed stress and\ generally had . The vaned responses of herblvores to d1fferent types '8t ,
_no unstressed control conditions-for comparison. . © \water-stressed plants indicate that msect = plant mterac— '
T O R U N B SR
- L . ey Y N :
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7 Frgure 1. Herbivore response to experrmentally mduced~water stress or drought and FAu oA
: T d l a
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,t1ons are comphcated These results also emphasize that
we' need better understandmg of how level of stress‘
 timing, and durauon in expenmental or drought and
chromc—water stréss are rélated-to each othermand why.
~'they can s:gmﬁcantly affect the outcome of a study

_ Quantification of-plant- stress as well as further examina-
ttonrof plant defense chemlstry in future plant - 1nsect
mteracuon Ztodies- may help 1o better understand - these.

relanonshrps £ ~

o -1 l\\/_.

T R
Nztrogen temlr;atzon' Nitrogen cnhancement of plants
has ‘a strong posmve effect—on “insects,” as shown by .
- almost-60% posmve herbivore response (Fig. 3). Only
~11% of studies reported negativé herbivore response/_;
Herbrvore response to mtrogen—fertlhzed broadléaf trees ~

s v
.\_/

o =

but herbworcs showed no dtstmct/preference for fertll-
ized - conifers (Flg 4) This- may suggest that fertthzed
comfers are more lxkely to becoriie more resistant or less

i attractlve to herbwores than fert111zed broadleaf trees orb

' herbs N -

i
[ )‘

7 Ievels decreascd defenses or, a’combmatron of both. ->

T In:Bernays. E. (Ed ) Insect Plant Interactions. Vol/-&

and herbs was- posrttve in‘more than 80% of the studies, NI

klj'

: o >l
’Overall , the posmve response of herblvores“to mtrogen—-
‘ fcrtlhzed ~plants emphastzes that mtrogen seemns. to be

llrmtmg and svaliable to insects. It also seems _that -

herblvore performance on nutneanoor plants was gcn— 1:
erally lower, and that-these insects could not compensate 1

for poor nutrient quahty ‘with g quantity. Mechanisms of
) “why fertilization renders unproved host plants - for herbi-
vores are unclear and could be due to increased nutrient

5 _—

v G- =
From- -Warmg, G L and N S Cobb 1992 “The im-:*
pact of. plant stress. on*herbrvore pomtlauon dynarrucs _J

IV, p.167-236+ ) T,
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