=g
[530

ST

RIS

=¥

(810Z 8'ON lINg ‘say "0ads DY4VD)

— N R I TR A

FEEMRTHFER %$85
CAFRC Spec. Res. Bull.

No. 8 (2018) ISSN 1347—2593

SPECIAL RESEARCH BULLETIN
OF
THE CHIBA PREFECTURAL AGRICULTURE AND FORESTRY RESEARCH CENTER
No. 8 March 2018

TREEWRGM L > 7 —Rhlmd

- Bk 30 4 3 A

%}Q‘v ‘ s

A TR R AR Y —

CHIBA PREFECTURAL AGRICULTURE AND FORESTRY RESEARCH CENTER



FF X

BRSO R ITHEWRA BB (IPM) OBEES —(k U, (LRI H O iz
T AMEESCHREN T EAEAL T, AFEEVOWELTE L SVICIZ, HERrE
BAAT O BARICRL A @ E - TE 7o, RIS, IWERPROPRER ik L LT, mpRtk s
DT L BANZITIRERIFLRTEON TS, £, REOAEREIL, Sikic L5
WFEORDRLAFEMGOEAMCEIT L > TN H D, REBRME ~OHLH 2R
Bzt 5 ETH, HARSOBHHIC L 0 BRSO « BRI LETHY . BRI
ISR DN TND, AL, 20X REEAZTY & BRECRIOEIC L -
TH U728 7= 7 REME B 0 fLA T2 Z O ORI HOW TR LD -H D TH D,

Pt s V— o 7R NI AN T —T A Y —] OFREEFEOAEBFIRICH
U7 AR IS BT 2 0F98] Tk EtE s U — B IR N T AR — T A Y —
DFROBFE & FERME, FRHZY 7 — ARy MRIEME, 77 0 oy FilpEtEs K0T ok
VT = DRBUME, SOICHFEOAFTRIBCHEE LV EZHA LN L, £, =&
VIV OWRER X OVEMSGOFBFIEOWEICET 205E] TR, SAERFCREAET D0
HIBRICET 2 AEZH LN T D & & HiT, £ OBEHTRCEME OB IeER I 2 i
MY HZ LT, RE-DOEMA L Z DT OEN A RRIL LT,

IS DIFERRPBEREM OB E L) THER, 2 L TCREOAESRSICKIT 52
MR ORND L EEI DO TH D,

2018 £ 3 H

_H
N
m
il
B
=>4
op
=

<
Ny
[
X
)
BN
=2
||



TIERBWR AT ¥ — ke H8 &

H xR

MEEME 7 ) — v IR WA [ —T 4 Y — ] OBFEBEZOABTEIRICHEEL-
SRR BE 3 A ST
JJDE%% IE}Z: ...................................................................................................... 1

=R OB X OVERE OE B EOUEIZ T S 05T
~OSOHTBL G DR & 2 DI L OVEBREZE i~
)E%Q %]Bﬂ ...................................................................................................... 57



SPECIAL RESEARCH BULLETIN OF THE CHIBA PREFECTURAL AGRICULTURE AND
FORESTRY RESEARCH CENTER
No. 8 March 2018
CONTENTS

Breeding of a creeping bentgrass (Agrostis palustris Huds.) cultivar ‘CY-2’ and characteristics

of summer bentgrass decline of ‘CY-2’ turf
MasahH‘O KATO ................................................................................................ 1

The Mitigation of Replant Failure and Improvement Method on the Growth of Young
Japanese Pear Tree ~ Generation of Soil Sickness Syndrome and Mitigation of Replant
Failure Growth, Promotion Effect ~

Tomoaki TOYA .................................................................................................. 5 7



MHRME S )= IR NI [ —TU A — ] D
B E BEFREOEFTFEIRIZEEE L 72 iE R I B85 5419

ANfE BT



0 = PP 1
FBUE 7Y —E IRy NI TRAGM [V—U 1Y —] OFRL
E RN TR G VR Y AT TP ERES 3
T 8 6 5 - =S T PP 3
FEER L. W [ — TV — ] OBFERDROBEGE LR SN BEREROEME 3
FER 2. HNERDOMBEDEICE > TELNFAAREEDIEIGIL oo 4
FER S, MR (ST — ] DBRRE BT cooreeverrmenneee e et 4
EER A, INTEONRY T AT T =BT D (=T A —] DEEJEE  ooovvrrrrrrremrren, 5
%“3%‘1‘]‘ ;ﬁ':f% ................................................................................................................................. 5
EBR 1. W (o —UA Y —] OBEHEROBIK LRI SN BB ROEE 5
FER Q. BIRROMIRA DN L 5 TG IR REEDGEIE  wovverveerreoresseeseaeeseess e 8
KBRS, HE [ =T A ] DBERREFETEED  ooorrermr e 10
EER A, DNTBEONRT 4 T T ) =BT D (=T ] DB oo, 10
%4%’[3 ,,d%‘gf .................................................................................................................................... 12
B BT B - s 14
W HECBITD [V—UA Y —] OEFRME S BN SS &
%lﬁ’ﬁ I L D T wveeee e et e et e s 15
T T o b 8 2 2 15
%3’55 ;\u% .................................................................................................................................... 16
%’4@’[‘]‘ }3%@: .................................................................................................................................... 19
%5’55 Tﬁ‘gg .................................................................................................................................... 20
BIVE 7 U —Er XU TR (=T AV —] OBKEICET S
EAEFREITHEEE L7 K OB IR L & EC R OY pH & D BIfR
%lﬁ’ﬁ I L D T wveeee e e et e et e s 21
T T o 8 2 2 21
%3’55 i S P E TP 29
%’4@’[‘]‘ }3%@: .................................................................................................................................... 24
%5’55 Tﬁ‘gg .................................................................................................................................... 25
BVE HELREFAVEOFEENR Y ) - SN NG REE [— T4V —] D
EAERMEITHEEE LTI OB IT 5 2 DI O T
%lﬁ’ﬁ T L D T wveeeeeee et e e e s 26
T T o 8 6 2 26
%3’55 ;\u% .................................................................................................................................... 27
%’4@’[‘]‘ }3%@: .................................................................................................................................... 31
%5’55 Tﬁ‘gg .................................................................................................................................... 33
BVIE 7 U —EU I RN IRAGH [v—TA4Y—] OEFOLEMEL
SAERMEITHEEE L7 KIE O EC R OEL 72 & D EME OWH & DBIFR
%lﬁ’ﬁ T L D T wveeee e et et et e e s 34
T T o 8 2 34
FBR1. 7 V-V IR NI TR2HHEOEFEDOEAENE & EAERRICHE LT KIHO EC fH
&U%E’@ EL ﬂﬁ_‘@%@ ................................................................................................... 34
FR2., 7V - TR T T R 2MBEDORRDNNY 5 TERER LIS > O OBy DR e 35



%“3@1‘]‘ ;ﬁ':f% .................................................................................................................................... 36
FRL., 7V - IR N TR MEOEFOEANE & EAREICHTE L 72K O EC

&U%E’@ EL ﬁﬁ@%@ ................................................................................................... 36
FhR2., 7V —E IR N TR 2MEORR DN Y G TRILL T2 EES b OB OV

L %%/@ MDA /é\% ............................................................................................................ 37

%4’55 ,,J%Ag‘g\‘ .................................................................................................................................... 40
%“5@1‘]‘ Tﬁ;ﬁg .................................................................................................................................... 45
%Vﬂiﬁf ,’%\\\/El\j%gg ................................................................................................................................. 46
f%é\ﬁ%g ................................................................................................................................................ 49
ﬁg‘fﬁ;‘: ................................................................................................................................................... 50
‘3|ﬂqj€@( ............................................................................................................................................. 51
Summary .......................................................................................................................................... 54



TIEEMBIRFHR (CAFRC Spec. Res. Bull.)

I U= IR NI TR (Agrostis palustris Huds.)
I, A X RZ R TR OZ < oIV T HIZBNT
Wy T4 T T )= R EN TN D, AEEOREIT,
MREZEAMITL THE L, ZETIER I TN 1 i
Z, EOMPWT Y — 2 EBELKIE, ¥ T —AR > M
(B5, 1995;
KRB, 1989) RRCEER (Rhizoctonia solani AG2-211B,
UTF7 70y ed5) (ML, 2001) 72 EITHER
RN ERH BTV S.

AR, HIERIEREALIZ RN T A Y B ERESCHATIEZ Y
—EV IR NI T AOEFEOABREIRIC L 2R
ERRLE I TS (Huang, 2001 ; Carrow, 1996 ; T
e 2L 7 S M R L HEE S k=, 2000) . BFREO
ABFBRORROERIIHETH Y, T HEREOE
LI X2 BERABRCRER EOBR N ER > CTARRIR
DPETZEEZ 5T (Huang, 2001) . 52, &
AMVIZEBT V= A= ROBRPL=—ZXOFHEIZ
K DRI OYER (B, 1991a; 81, 2002) 72 &A%
MERLBZZ 5N TS (Liu, 2003) .

V=BV IR NS TRTY =TI, BEEOLEERE
BEET 2HEREOAFLEMITHN L TR
L DBibRDS, EhE, e 6% < OB T, B
ALEAES 72 0 OREAOFEHES TL7 a— XD TiX
TV —=UBibEW. LnL, TFE, BIEOLEMENTHRH
S, WEPE (IPM) OBEER—&LT DIzoh, b
FESEOE O AIZH S T, AW RO B A EA L
T, BEAEMOWELTR L VI Z, MRS E1TH
BARIZBA LA B E - TE 7. HEXR OB ik E LT
X, MFEERREOEANEN R TEL STV, RFE
X, AEFAR S N R Al & 13872 0 B E B~
W7, BRETEROLENEL , BEMBEEZEA L
FEIIPSBR RN L E L TWVB LW Z & A RAA L
LTW5. L, MbEtEE, BREESMciE s 2 o1
W2 EBELNATEY, AFREICE LAt afEoE
ANEHEFFEBNLEL SN D.

7Y=L IRy NS AOBREIL, BT
19284F [7—V » b BWEBRIN, Z20% [H— N4
—F X — R 72 ERBEIAMEORZ < OEFERER I LT

(Beard, 1973c) . L22L, Zh b OSEBIEMEMLIEIT,
V)= lc O B 72 E R Z TR 2 DSTRMEAMEW, fli7-
BILTIX R W2 R REOFTEITK IS TE R\ E)AHIHA
DO RANTE S oo Tz, BT BHEME TIX1928381C [ —
YA RSB S I D3RR OB K D BEBER D58 A4
(D EAEREDOIRT, 7700y FIT$ DMk,

(Sclerotinia homoeocarpa F. T. Bennett)

8:1—56 (2018)

% 5

Mt B PEAN IV D R S S 472 (Beard, 1973c; IR
A, 1991b, ; ¥, 2002) . ZDH19544FIC [N 7 7 R
BERIN. [Rerax) i, BEHICERHMARD
3R A B T H B ARHE ST S — UM RE O i1
FEMEGFECdH D . BRI T, BREIME b <@ OB
JEIC LD EHBEDORTORERICLDZZ A=V OH
BIZEN T 272D iR A~ K U, BRLIKRKI504EH =
VIO T ) — NZE A S SN TS (Beard, 1973c;
EA, 1991ab ; #l, 2002) . FLAEICEWT [N 7
AL, 1960 ALY U — ' IR N T R LTl
OF TEBEMENRbEWI ENDIEEASH (M,
2002) , ¥HFFE CRET66.8% (N7t I —fmE
#, 2011) , FERTIZT5.0% (FER a2 —2EFHHS,
2015) QAN TEHTHEHAIN TN D.

TFHEIEE, 19904 4 KF =L 732 81T 5 3R 12
L 2BRE~ORBELBREL, YR EEHMEN19904LL
MeBRES S5 2L 735125k LB A R R o i i %
TORWZ & & INTFIIHFG ST Iz, ZIUT RO TEER
B (RTERERRAIEE ¥ —) T, BEE
I LW E B AN OB 2 B Uiz, MO TIHERN
DFHA—ADT Y =T, e Aau T NE T —
VTR RN T TAD2T ) — U PRER ST, T
V=B IR N TRAZ7 Y = TldgnfE TR 7 m 2|
PR SN TNDE 7Y =2 390%LL & Hd Tz, L
LARGFEL, TERTIEZORESCHIRICL 2AEETRR
DM UL, L7 Y —2 O—HBITIE Y B2 0BV
BT LHEIANTHOEEERERZRET TV, 0,
FEUMEH DI TATIIT v b7 =0 AR LGMEE2KT
SHTUW .

TIERERR A v Z — TIIEEAE SRR D B i
OB & B Lz, 19904 Y RETIER AN O 2 v
THDOI )= TR NI TAT Y = DEERFE
X, 77U Ry FTHY, ARERGUELE L LT1997
R R EIEVESAR T X7 ) — U B-1, B-2) (5433 55438,
5439) ZHK Lz, AMMIT, 77 78y FiibEik & it
EZME R OMEThH o=, L L, AWM, 47—
ARy MEIZR L TIREER R+ Th otz £, 4F
T R T =V BRRBIL ) — OREERTSES
Tl REBIIETH DD S~ OEK, fEITEY
B2 OHRTHERIZLD2ERLBNFEXICLDMER T
RNWZ L, R EOHEEBNS DN TBEOEAEEEE N LET
BHANET, ¥ T — ARy M, 77Uy FITHEE R
LARILT v by T = ORBLOD 20 FEOE RS R
H BT,



TRERBMREN e 7 —FFlE B85

TREREMR AT E v ¥ — T, 1995405 FHIFE

W R EHFEITH T ARy MEIEE, 7T vy
F i, HEELOLEZEDOT Vv b T = R BN FF
WEGOEROMTEHMES V- IR N TAD
BREZ LG LTz, ZOREH, 20074E8A TR IZHTE [ —
A —] (CBEFEHF15550) B L2, AL, 2004
~2007TF- DK EEFM 7 2 77 (National turfgrass
evaluation program LA FNTEP& 5. ) I8\ TC, Lid
HIE OB WVEBEAHER S, RATM RSN EST
(NTEP, 2008) . F£7=, 2009FIZIFFE RO IV 7%
EHEENS0T—ATHRA, BAINDIIZEST-.

WA, 7 V= IR NI T RT Y — 2 OEZERIRR
DHEFFEFEIN & U TR BT H S 41, RN R
BROMEICH O IEIEE R REINTWD (B
AZ %L 2015) . 72, KAFE (Oryza. satival.) 72
ECIE,E &R A W N S S iR B A3 AR I
BEINTVD (@R, 2011) . L,»L, 7V -7
Ny N T ATIEA TR & R L 7 iR B O
FIHTOI TR, B O B% &AM T
NHHPT, AVTHOEAEHRENLIL, FHEZEBEL TR
Tl D % fe K IRIC AR S8 5 72 9 O fi IEE BR 11 O 4
ERRODLN TS, ZRETHEREINTEL 7Y -
TR NT T AL, BEMICERNSZERTHLZ LD,
RN R 2y & B eI BC D W TR RIS ZER H 5 =
LINHEBR SN D . RN 70 5 B R ORI B oD S R ] 7

WZOWTik hvEr 2y (ZeamaysL.) , YV (Sor-

ghum bicolorMoench) , 41 # V7> 74277 A (Lolium
multiflorum Lam.) % CT#HEINTWH 28 (JKH S, 2001 ;
JIHE S, 2006 ; Kt 52012) , 7 U —¥E T X NI TR
BT 2SR AR B &R % DR O B L R

(=D AV —] OEFTEIT 2 BN ORIV IEBIE

(2018)

ERALNCT DI LI, A%OBEIE, MEEKEEO
ST & IG5 T C ORISR & R T 284
HBEBERTIEEIObDEEZLND.

—J), BHEEB U TEET L7 V- IR T TR
DOIEL T ERPIIR, TR CORBESMFICELEND 2
LI E o TEILDEITRRESTNDR I EREZOLND.
BINBBKZEIZINTC, 7V =B IR NI T ADEE
KEIE, HELIAKEAMSET D, W, & FERLICK
S THI DRI /e & & Ay 70 & O E S
BHEBGULY —F v 7 L IETH (Tukey1970) &R, KR,
FiEo, WA, FRROEEE, ARAFEIC LY BE
BT, BAELY LW, &, Fo0MEORLE
KT 5 (ORAT, 1997a; Tukey 5, 1963 ; Tukey, 1966) .
-7, V—F 7okl EFERELHEcXx % &
EZ2bND. WEORMREILY, EYoOfE MFEICK
DIBNRLENORBREBIZE VBV DD & Sd ORF,
1997a ; Tukey 5, 1958 ; Tukey®, 1964). ZE)LIFHT
5 EMRIRDEZISEE (Electric conductivity (EC) ) <
FERER D 2 TND 2 LT, EORBRESCAIRELZ M D
HIBr R D LB D. 7 ) —E IR NI T AD
EAERE TR LK O ECECHERER 2 84 17 & 2>
2922 LI, FRCBUREE, BEREEEAN T CEAEME
EARAEICHERFT D BRICHRNLD & & B SR O RiE & 3T
THIRBbDOEEXD. T T, AT, 7V
—E IR NTTAT Y = AZONTHIDTY —F
TORBIZONTH LML

PIE, ARG CE, 7V — IR NS T AT
—UAY—] OB LA, FCY T —AR Y MR
MitpEtE, 77 U3y FHER T > 7 = D38
P, EBICEZEOATEIRICENE L= 3 E ORI
DONWTHD EEDHTELDTHS.



DNRE - MpEtE s V—E IR TR [TV —] OFREEFEOEFTRIRIC

(ZBEE U7 RERFEIC RIS D05

BIE VU—EVIRV NS AmiE
(V=04 Y—] OFEK

F1E [XLHIC

TIERENREMIEE Y #—TiE, 1997 I UV —F
VIR NTTADT T Ry FiiEtE R [T
—Y B-1) (B$kF 5 5438) & (7Y —> B2 (%
#ES 5439) AHEM L. LOLARRS, ThbDEH
TIEH T —ARy MENEN OB E TRAE L, T OF%
& LTI ATE Oy FRRIZIRAIA T Z v s, 7Y
— OB EE LK FSE W, I T7E0EEERH
FIL, TOPBRAR E LTy FHnERET D72 &0
MITTIE, IRFBMEOLEL (MEA D, 1995) LR A2 v
TWER, ZOBBRICIZZ KRR T L RIEOHE MR &2
WCPEY BRABMETH D, RIZZ ORI 2 BRI X
NCWighhoto, 20w, ZHEBERESENL X T —
ARy METIHEESEO BRAR S RD D K Ik
-7z,

£, 7= IR NI TR Y = TERENLR
BHNETTALET U U T =0 DB L > TENRA
WCEGLTERIZR D720, RBlE2E LJERY, FICH
ORIEN EH UK E &) 5 & 280X 2R3 4
bnsd (ENDH, 2008) .

T, TERENRAIEE X —I1E, 1995 FE0D
X5 — 2Ry MRTREE, 75 7 o8y FIEE, Mt
KOEZEDT v 7 = RFEBINE O Rtk 2 FF O R 12
MY U — IRy NI T RGO E R & B L
2w7$8ﬂ7a_mﬁﬂw—74/—uﬂﬁ%ﬁ1%w)
EEHEMR L.

ARETE, 7IV—EV IR NI TRAGRE [ —T A
— | OEEFEROBEFTERRZOEFMAFEE ST
L, S6IZFT—ARy M, 77 vy Tt
YR OT o N7 = ORI EEBEICELTE Y
F L.

E28 MMRUAZX

ER1. RE [o—D04Y—] ORXBERDFIREBEIRS
NE-BXERDRFME

1) \ERERD—IER

FRE LRI R & LT, 19904°9A 18HIZ, 7 U —E 7
NN FADOTRGETHD [RermR],
A, R =T, TR a7,
[SR1020]) , [=A TNV R, [ =% A ), 277,
[FaFi], [RE—), aa=T X 7T A0 [N

=y

[FaveFo A,

AT R,ITARNIT ) OGF3HEE LY Ry 7O
WimtEd AV, USGATIRICHEL TEmR SN K7
— N R A 5 L7 13 BR X 13.0m X 2.0m
T, SO 214720 5~10gfFfE L7-. 7o, &
BRIXHERIT2IIE & U e, AT, HalEl 3 LRAEkr (N :
P205: KeO=15:8:17) ZEHFAMH T103H 4720 0.5~2
g M7, THERICARF16~20g/nd & Jit A L 7= MAZ X
AEbmm THBSMEAT > 72, AGBRX AT, BEHRR hA
7R HEPICE AT o2, 19944FE8 A 1R E K VT
TRy T, N M HOFRIEAIZ LY ERERX D0%
LU EDOREERTHEAL - MBI SN0, Z D% bFEE
OEMEITo7-. 199542710 L UOBH10H, —ki®ik &
LCERFLAEEEREEZOND 3 =—DH THIC
T NUT = URBREORC e =—0 5 E KT o5&
G146 KA BRI L, REN CTEARICHN S W7z,
2) BIRENF-FRBERRURERSR 19202) OFBEEFS

—RRy MERU TS0 0y FOMEERAE

1995 4F 11 H 10 H, H#ESH7- 146 55 % 1T USGA
TIRICHEC TR SN R — gL LT 30
em X 30 cm D XENIZ KE M L CEM L7z, sHREsE R
ELTHENTER S IR ux) OZA%ZRER
DX EME L CTER L7 (Photo. 1) . F72, Bk
BT - IR AF L T o AT OO AR & <,
BT —2ARy MR ET T Uy FITIHREDO RO RE
F 19202 122\ T b M TORMEZ i+ 5 72,1995
3 H 29 HIC BB X OB U 7o bRl i iR [/ 45 1
2.0m X 2.5m AR % 2 I TEM L. Z O
WRBRESE Y, [N mx) fin 14 FFE 2R L 72 B
T, 1990 4 9 A 14 HIZ 2.0m X2.5m DX ENIZ 2 K8
CRE 2R UZ AR, MARIEATRE & RIERICATVY, X
AR, AE bmm TH 3 [EAT o 7.

HT—ARy MEOFREFRAEL, 1996446 4 6 AT
EREKRAIEL 4 —OBBEN S -REFELTHD
27 —ARy MEEEZEREL (AR 1997) , 1996 4 6 A
19 A~ 11 A 18 HE T 7R, BHETHRFEREK O (G
JREEL) ~4 (FER) Db BB TITo/z. — 4, 79U~
Ry FORIFHAEIL, 1996 42 8 H 5 BIZEARRIH LD
D& B THRFEER 0 GERIEL) ~4 (FEK) @ 5 Bt
TITo 7z,
3) BEBRITBTH-RERELZZFDT UL TZD

HRERE

1996 4 11 H 18 A, —RiEHK L7z 146 SRERIT RO
KT —ZR v MEIHEERRT 7 0 28y FIlE s



TRERBMREN e 7 —FFlE B85

2T, XEE, ZAmMOE—M EIZonT, SERHnE
fTofz. M LIRS 1 (BAR) ~9 (lE) o 9 Bt
L L7z, GAT7HTT L —IC KB NE %, 1556
PUb&L, 6 LED 31 RERZRIK LIz, ZHHDRE
BRI L AZFZOT v M T = ORERELZFHE L.
L, 19974 1 H 20 HICHEULCBIE L, 20RBRELY
Bl (BBUEL) ~9 CGEHRRICHB) O 9 BL L
2. F72, 19202) RO 19202) ZAH L7z SRk sk B
BEND [N m R OEAZFET v b7 = OFBRA
% 19974 2 A 17 BiZAT- 7.
4) BEERIZB T2 =18

TWBK LT 31 HERICOWT, AFET UMY T =0
DOIEHL, Mk, B—M2 CREEEEORREE L L1,
1997 4F 11 A 27 HITHE M E R 2 ATRC SR 1—3) Dl
R O JF RGeS TITWY, H8Ek 8 DL koD 9 3% E =

Utk L7z,
FER 2 BREBZDHEBEDOEICE > THBLN-AREHM
nEERE

SR LT 9 SRAE R L LLEI B AHE-RTE L Th o Tz
15¢485% 19202) ZMNA =G5 10 REREHRERE L,
5~6 DHRBRN O SN D GHARK CY-1 1, ICY-
0] EOICY-II) @3 KZfiaERK L (Tables) . &&
FRRFEDBRBROMBAE DL, £LFOT v b T =V
BHEDOROERRLEROMAEDEE (CY-1], #7
— ARy MREMHEEEZIET 7 7 o8y FEHEO &y
RBEREROMAGDLDEE ICY-I) , £FOT Vb T
= UFRBMEDIRWRER KR OY T — AR v Mt E
X7 T U Ry FIREO @WK EROMA G DY &
[CY-I| & L7- (Table 4, Table 5) . 1998 £F 6 H 22
AICERHESR () AbmEmrseiys (LTSRS &
T %) WTHZ N—7 BN IR 2 s L, fRoBi s
ZkkE 1.5mBETT v LTEM LTz, BRI,
afEE L, L2 TCY-11, TCY-IIJ iX 20
B, TCY-TJ (X 244kE L7z, BB OBAIL, 1999 4F 6
H25 HERA8 H 6 BIZBIZICK Y, 1 WAR)
~9 (M) @ 9 BefE T 7. HEEBAA B OFRE %, 1999
6 AT, 1 R4 ORI OPFEZFFE 7 A
25 H L [F4E 8 H 6 BIZBIZRIZ L0, fak 1 () ~9 (i
%) O 9EMETITo7-. BRI, FFESH 9 HICHAEL
To. ZAFMETOMBEEZRET 2720, Bk E LT
PRBEERFE L 72 & & RRHE DK B R D HERAE L 72l 1
BPEERA L. A S L BRI m R,
[N A1, TN A4), TL93) RO IF—] @
5dnfliZ AV 2. 1999 4F 10 A 7 BIC TEER BB AL
T —DEBGIC, 1RBEXEEZ 75mX75mé L, i
AL 10 g /mifERE L7z, BBRRMERE, 3 iEE L. &

(2018)

TGRS ORERE B OXAZ Y, RiFESEER—1) ([ZH#EL TT
ST, BFROBELZ ST, XK emc7 == haF
F U FLH 1000 R A EBAT Lic. ¥ 7 —AKy MiD
FEIFRAAAIL, 20014E7 H 4 A LFE9 H 3 BICHEARIEA
L7=b DI 2N, RIFLFER 1—2) OFEICHES TiTo
To. T 0y FORBFERAIL, 200047 H 6 HLFH
8 A 24 BICHRRELIZ L OIZ OV THIFLER 1—-2)
DFE > THT T2, XFDT v b T = VHBIRRED
FAAIE, 2001 4F 1 H 24 BICHIFLER —3) OFIEITHE-S
TITo 7. WEMEOFAIL, 200149 H 9 HICAMT,
k1 (BAR) ~9 (mR) © 9 B TITo7-. (5o
AL, 2001 4 8 H 20 IZHEF 3.3cm DA—/L A v H—
TEAEARRL, EEEHXT-.
K3 REO—D4Y—] OBRLEHERE
HRAGE [ —U A Y —] OBFBFMETF % SHA S
WCEREL7-. SFICHW@EERIE, TCY-1T ol
KThd 1217), [218), T[241), [1354), T[359]
KO 1362 A 10 TCY- o#HHER [339)
DERE 1 REMZ A5 7T BREROARE 1 & A
VW 2. 2000 4E 6 H 23 HIZ, THBARE 1804 568
fEA % RAEBNC 1 X 23~24 fE{K% 80cm & TEhl L
7o REBRXHERIT, 24 KIE & L, &t 3976 {E{E % BIGIC
TERE L7-. ERETE, 2000 4F 10 A 24 BISEREIRIK O HAE
ELT, BSSEDMENEIKEYO/NENHO, /S
Y% (Puccinia coronata Corda) ZFEALTWDHD, T
VRUTZURERELTND EOAER 182 EEEIEIKL
7. BFE, 2001 4F 8 A 4 BIZITWAEEROE T 2REA
BELT [—UaY—] L LT
[—UAY— OFBEL, BEfFafE [L-93), 1
VAL RO TRy m A xtBREfEE UCIRAE L.
2001 ¢ 10 A 12 HIZTEREMGREIEL 2 —HD
USGA THEIZHE L TER SNV v 7 U — g, 138k
XHZ 2mx2m & L, 3 X T 10g/maHEM L1-. ZHEF
ft%, 2003 F£FETO 1 FR O ORXAS T EER 1—
1) ICHEL TITo 72, 2003 4ELIRE, 2722 DR A D
HTHRDL720IT, KRBRXENOLE ORI, BEA
BRX (1mx1m) & RAEAIEAPX (1mXx2m) &% E L
7o, ZOMOESITRI & LTER L. REALEX T
i, 7Y FR VR b r B U KFIAI 800 B, A e ALK
Tl 1000 fiiE, % 7 & v KAl 500 5%, Fue =)
V)b e AT a =)L KFIA 500 iR, 7V R T =L e
vz — Lok Fnl 500 fHE OV % 5~10 AIZH
1~2 [BIOMECTHA LTz, ARBROGEREEORAEIL, &
HAELEX N CITo 7. £z, BB o REOIRA
<, RBREAHICT == ke FF o AH 1000
IR e T AT LT



INiEE = W2 V= 7R N TR (=T Y — ) OFERE EFEOAEE RIBICBE L7 fE R R B9 20758

XT =Ry MEKOT Z 003y FORFAEL, B
RFEA LT b D& %5 2003 4F 6 A 23 A, [T H 31
A, F49 A 1 BIZATRLER 1-2) OFEICHE-> TIT-
2. AZEQEDT T = URBIRE OFHA L, 2004 4
1A 28 HEOWRA 2 A 21 HIZHIGEER 1—3) OFIEIZ
o THTo T, MHEBMEOFEL, 200349 A 1 HICHK
T, AIREERR 2 OFEICH S TTolz. EHOMAEL,
2003 4= 7 A 30 HITHTFLEER 2 D FIEIHE - TT o 7.
EE4 JLIBONRNY T T T)—=VIcBITE To—

TA4Y—] DFERE

WA NV =0 T (TERAER) © USGA TIEIZ
WL CERSINIZY > KU —102 2003 24 A 7 H,
[~ A-2], 20034E 4 A 11 HIZ T2 —UAY—] % 1m
X4mOXE % 1 #iH TR, 10g/mz=FE L=, 5 A
A L7t%, 2003 4 9 ALIBEXI Y & 4mm CEBE AT
Stz MEAEI, FHEBIM O 2003 4 4 A~2008 4E 2 A F
TLR AR (N : P20s: KeO=9:18:17, 5:1:1) %
FRITAT, 1ERICAF 13~20g/nd 20 L7z, BRI
IR, i O3 2B < e i FH O & 2 B 7K & U i
il 4 3 R RE CHECA L7-. 200445 A 19 H, 8H 5
H, 10 A 15 HIZHEE 3.3 cm DAR—/L A v & — THKLLER
KX VHT 5cm FCTOEEZERILEEZHAE L%,
HTFE % 0~2cm &, 2~b6cm B2V 431), TnEFho
HTFHELFA L. 200641 H 11 H, 200642 H 4

H, 200741 H 31 H, 2008 4E 2 A 14 HICAZFEDT
N7 =V ORAREY AHRIC L - THE 1l GEBUEL)
~9 CGEHRRICHEB) TIMhL7Z. 200445 H 19 H,
8 A 15 HICAR— VDNV REL AT T A—2—%
WCHIE L7z, F£72, 200448 A 5 H, 200549 A 16
H, 200648 A 25 H, 20074 7 H 25 BICAHEEE4E
HOKER, FEE, KM, W, BREEA b LA
EERBAINIEMEL, (1: 5E~9: BAE) @ 9 BPECaT
fliL7=. SATHTT L —ICKBEOWNE E, 55k 6 LL
EE L7

$38 H R

ER1. REO—704Y—] ORRERDBIREEIRS
NE=HRERDRFME
) —RERRERDHEBEE ZREK

1996 I — B STz 146 SRERDFX T — AR v b
WWRONT T 0 Ry FOFRFIRE D /54 % Table 1 128
L7,

BT —ARy NEOFFHEEREAREIE, 55500 23 0
&, 8501 28 TR, B2 A% 69 MK, fakk 3 4% 55 A
R, fEE AN 15 IR CTH o7, FFFRE MRS 2 D
TOFEEEIIEMERD 52.1% Tholz. —J, 77 7y
F OFRIFIREAE AL, 50 2% 1R, Hi%k 1 2% 31

Table 1 Degree of disease resistance of selected clones from each tested cultivar.

. a)
Disease occurrence

) Number of - » »
Cultivar selected clones Dollar spot disease Brown patch
o 1 2 3 4 9 o 1 2 3 4 °

Penncross 11 0 1 5 4 1 0 0 1 6 1 1 2
Pennlinks 12 0 0 8 2 2 0 0 3 5 1 0 3
Penneagle 11 0 0 0 3 8 0 0 3 5 2 1 0
Southshore 12 0 1 11 0 0 0 0 4 5 2 0 1
Providence 12 0 1 9 2 0 0 0 4 5 2 0 1
SR1020 13 0 1 9 3 0 0 0 1 6 4 2 0
Emerald 8 0 0 0 8 0 0 0 0 3 3 0 2
Seaside 11 0 0 3 7 1 0 0 1 7 2 0 1
Cobra 6 0 0 2 4 0 0 0 2 0 4 0 0
National 10 0 0 6 4 0 0 0 2 5 0 0 3
Putter 10 0 3 4 3 0 0 0 3 5 2 0 0
Highland 12 0 0 7 5 0 0 1 4 2 5 0 0
Astoria 4 0 0 2 2 0 0 0 0 2 2 0 0
Redtop-common 14 0 0 3 8 3 0 0 3 5 3 1 2

total 146 0 7T 69 55 15 0 1 31 61 33 5 15

(%) 100 0.0 4.8 473 37.7 10.3 0.0 0.7 21.2 41.8 226 3.4 10.3

Penncross 0 0 1 0 0 0 0 0 0 0 1 0

a) The disease index of dollar spot disease and brown patch is 0 (no disease) to 4 (severe).
b) The dollar spot disease analysis was performed from Jun. 19 to Nov. 18, 1996.
The brown patch analysis was performed on Aug. 5, 1996.

¢) Not investigated.
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]

fEfR, %k 2 25 61 fEfk, 5%k 3 25 33 @K, f 4235 T MV T = URBIERT BB E MR & S
IR CH o7, FRREIMENFEEL 2 DL OfE &3 93 7-¥6% 2 LR oA EIx 8 A T2IKD 25.8% T~ 7=

B CTLIED 63.7% Th - 7=. (Photo. 1) .

1996 F 11 A 18 H, ¥ 7 —AR v MiMFHER T Z ZWRBEHR S LTE 31 HERORE WERTME D S A &
ULy FRHRMEICIN A T, ZAERDREERE, ¥)—M7/E  Table 31 L7z.
IZDWTC, B Z T, FFHliA 6 BLEo 81 %% A B OFEAL THRIC SE 2N @ &Il S Lo FE S 8
“kiEfhi L7z (Fig. 1, Photo. 1) . YL EOEEEE, 9K TRIED 29.1% Tho72. Zhh
2) ZRBIFXERDHELE &L ZRE#EIR PR AL 8 LA R o> 9 SR a =ik L7- (Fig. 1, Photo.

TR SN S1 RBRDAET N T = DIHL 1) .
6% % Table 2 I " L7,

Year

Non-pesticide examination Penncross
1990 .

(14 cultivars)
1994 ‘ 5’1clones
(‘9202’+50 clones)

1995 | Selected 147 clones |
1996 | Selected 31 clones |
1997 | Selected 9 clones+9202’ I

Isolated pol CY-1 : 217,229,235,339,9202'
1998 80 Aaled po yeross nursery CY-1 : ‘217,218,241,354,359,362

(Group:CY-1,1I andIll)

Isolated polycross test
1999 CY-1,0andIl
Syn(1) seed production

CY-1,0andIl
Test of specific characters
2000 Polycross nursery

for CY-2 seed production
(Syn(D(CY- I )+Syn(1)(‘339’ of CY-1I))

CY-2

2001 Seed production
(Breeder's seed)

Test of specific characters

2002 CY-2
2003 Test of specific characters

CY-mr : 217,218,339,359,9202’

Fig. 1 Breeding process of cultivar CY-2.

a) The contents of the above cells show selected clones.
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Photo. 1 Turf color of each bentgrass clone in winter in 1997.

Table 2 Degree of anthocyanin production in secondary selected clones.

. No. of selected Anthocyanin productiona)
Cultivar clones

2 3 4 5 6 7 8
Penncross 2 0 1 0 0 1 0 0
Pennlinks 4 0 0 0 0 1 3 0
Penneagle 0 0 0 0 0 0 0 0
Southshore 3 1 2 0 0 0 0 0
Providence 2 0 1 0 0 0 1 0
SR1020 7 7 0 0 0 0 0 0
Emerald 0 0 0 0 0 0 0 0
Seaside 2 0 1 1 0 0 0 0
Cobra 1 0 0 0 0 1 0 0
National 1 0 0 0 1 0 0 0
Putter 4 0 1 0 3 0 0 0
Highland 3 0 3 0 0 0 0 0
Astoria 1 0 0 0 0 1 0 0
Redtop-common 1 0 0 0 0 0 0 1
total 31 8 9 1 4 4 4 1

(%) 100 25,8 29.0 32 129 129 129 3.2

a) The anthocyanin production analysis was performed on Jan. 20, 1997.
The anthocyanin production index is 1 (no anthocyanin) to 9 (severe).
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Table 3 Total quality index of secondary selected clones.

Total quality indexa)

Total

(%) 1 2 3 4 5 6 7 8 9
31 0 0 0 0 2 6 14 7 2
(100) (000 (00 (0.0 (00 (65 (194 452 (22.6) (6.5

a) The total quality analysis was performed on Nov. 27, 1997.
The total quality indexis 1 (worst) to 9 (best).

3) ERBIEXERDHEMLE

SR SN 9 REBEROX T ARy MERKNT Z
TRy FRIFRE, AFT VN T = ORBERE R
Table 4 (/R LTz,

W ENT 9 RERDF T — ARy MEREY
FBEHONRIL, D [~ 7o 2] pMEH 2.1 12kt
L, HEHORLIEROEHIE 1359) & 1362) 0%k 0.6 T
RWNT 1339) @ 1.3 Thote. —F, oKk bEWR
BEIX 12411 0 2.6 TH o7z, 72k, BILRRERHD 19202)
1116 Thote. ZIBRKSNTL 9RBRDT T UL /3y
FORFRENL, RSO (N7 2] OERN 4 T
HLHDOITH L, HEEORB/NSWVRHIE 1218), 1354],
362 OIEH 1 THY, RHREWVRHMIE, 235 D4
Tholz. 7ok, BYFHD 19202) 1%, 8 Tholz. =
PWER SN2 9REBROT v b7 = BRI, a4k

DINEWFERIEL M217) , 12291, [235), [339) T,
I 2 THY, bREWRHEIT 1241 , 354]

[359] , [362] ®5 ThHoT-. 728, XENMED [~
7uR] OFBIL T THY, BERHO 19202) 1£2 T
HoT-.

EER 2. BREBEZRDHAEDLEICK > THEONZERRHE
DFEME

ARRMORHIFERASICES T5288XBRNES
HigRE, BRERRVERESR
SWER SN 9 E R E 19202) EANA T 10 KER
DHIH 5~6 ODFFBRTHKEND ICY-1~1I] @ 3
B ECR O IR TR IG2 1) 2 K BRFBROEE, Kl
AR, BEUER L OERFERE % Table 5 1273 L7z,

BEMY, 199946 A 25 H, FES8 A 6 HOWWTFhb
T N— TR ﬁ%m%@%hﬁmokﬁ,ICYMJw
TN—TR ITCY-1] R [CY-Il | IZH~_ThPnics
BMARD v, WRiERIE, 72— I %um
DHNh ST, Bnrs ICY- FCYHJ,
[CY-1] DIETH-7=. Fiz, {7 N—TNOBHER
OHFAREIZ 3~10 HOBE 25380 bivieas, BAFEHIFH
iwauﬁk§< KT N—TNIZBIEH OE/R 5 700
RERIIBE SN Do T BB O EHHEIE, 71—

1

THNCHEBZITRD bR o7=2%, 1999 4£ 7 H 25 H
FEOEEE 8 A 6 HOPFAEH TIE, WTFhbZWigzo> b
[CY-II], ICY-1), [CYI DIETH-T-. fHifEE

Table 4 Degree of disease resistance and anthocyanin production in selected

parental clones in winter.

Cultivar of

Disease occurrence

No. of parental Anthocyanin
clone parental Dollar spot b) duct; )
clone diseasea) Brown patch production

217 Shouthshore 1.4 3 2
218 Shouthshore 1.9 1 3
229 SR1020 1.9 3 2
235 SR1020 2.1 4 2
241 Seaside 2.6 2 5
339 SR1020 1.3 2 2
354 National 1.7 1 5
359 Putter 0.6 2 5
362 Putter 0.6 1 5
9202 Penncross 1.6 3 2
Penncross 2.1 4 7

a) The dollar spot disease analysis was performed from Jun. 19 to Nov. 18, 1996.
The average disease index is 0 (no disease) to 4 (severe).

b) The brown patch analysis was performed onAug. 5, 1996.
The disease index is 0 (no disease) to 4 (severe).

¢) The anthocyanin analysis of selected parent clones was performed on Jan. 20,
1997 and the analysis of 9202 and Penncross was performed on Feb. 17,1997.
The anthocyanin production index is 1 (no anthocyanin) to 9 (severe).
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1%, TCY-1I) BB RBRFIEA_RFEICEL L, RNT
CY-1), [CY-IJ DIEIZZMEFMMBFED LTz,

2) ARRMDAS—RRY ME, TSIy F
fitmtE, MBERVEEE
BRBROMAGDEIZL VB LN 3 ARRFKEDOL

T—ARy MRS, 7T v ooy TRk, &%

T vy T = oRBER, TEEL O FE S E Table 6 (2R

B U 7= S Re Rl B D ST
o 3 BERHICE T B RBIEEITOTI b RS
RTINS WEAARD B, FHC R 7 a2 iIgktL
T/hEhot-.

3 ARBRRICBIT AT T = o RIEREKITO TR
1.0 T, MBI THEISNS ol

3 ARCRFICEB T B MHEE TV T b xRS
TREVEHADTRD IR TR A4), [R7mR)

L7z, IZRFLTRE N T2

2001 4F 7 H 4 BIZRIT D 47— AR v MiRRmHiasx 3 AECRFICRIT 528U, TCY-11y, [CY-IIJ A%
[CY-1] 103 Chombod, [CY-I) & mvmj MR LS m«r%w@mﬁ m%h,%’ rcy-mj i,
X0 ThY, [NrrmA) R IRy A4] IZHRTRE ETORNPHREICLENERIZEH o7,
VMEM2SFE D DTz, AR OFE AL, 2001 4F 9 A UL,Séﬁﬁﬁ®%ﬁTK0wT%Ltﬁ,3%%%
3HTHY, EORFEEIIXRILFEN 2.7~3.7 THHD I Z D ORFHEIC OV THI R ZITRBD b ver -

lZxL<, CY-T1J 282.0, TCY-J 7317, [CY-II)
73 1.0 T, WAL wFHRSFRIZ A~ TIRFERE DD S VE
MRS L. FiZ, TCY-T & ICY- | Ok
T IR R [N A4 ITHXTNEo T
SEWMBRMICBIT DT T 7y FORFERL, Kb
2% LTz Ll S 7z 2000 4F 8 A 24 AIZBW T HICY-

2. T CHREENR LS N7 [CY-T) 2 HAERME
R, IHIZH T — ARy MEMIEO EWEE O Hi
72 TCY-M) OFTH T —AR» NEMHED R ORHE & R
© 1339] HROERF 1 REMATMERERZ, HAkdh
fli [ —UAY—] OBFREEHFEZHRMAT 572 D0EM L
L7 (Fig. 1) .

1), fCYy-IJ, [ICYI MTERANRBDLNT, Z

Table 5 Plant vigor, head emergence, panicle number and seed production in
parental clones of CY- 1,1, andIIl.

Plant vigora) Average head Panicle number indexC) Seed
Cultivar Parental 1999 emergency 1999 . D
(Group)  clone date in Jun” production
Jun.25 Aug.6 (day) Jul.25 Aug.6 (g/plant)
217 6.8 6.5 21.5 4.8 5.0 7.8
229 6.8 7.0 22.3 5.5 6.8 9.8
CY- 235 7.0 7.0 23.8 5.3 6.5 9.7
339 7.0 7.0 22.5 5.5 6.5 13.9
9202 5.8 6.0 17.0 4.5 5.3 6.4
Average 6.7 6.7 21.4 5.1 6.0 9.5a
217 7.3 7.3 21.0 4.5 4.5 12.2
218 4.3 4.0 14.8 4.5 6.3 15.3
241 7.5 7.3 24.0 5.5 5.0 14.8
CY-1 354 7.5 7.3 14.5 5.5 7.0 21.2
359 7.8 7.5 16.5 7.0 8.0 24.6
362 7.0 7.3 17.8 7.3 8.3 27.7
Average 6.8 6.7 18.1 5.7 6.5 19.3b
217 7.5 7.0 22.0 4.5 5.0 6.5
218 2.5 3.3 14.0 2.5 4.0 3.8
339 7.0 6.5 20.3 5.3 4.3 6.2
CY-I 359 7.0 6.8 15.3 6.0 7.8 17.1
9202 5.5 5.8 18.0 3.0 3.3 0.8
Average 5.9 5.9 17.9 4.3 4.9 6.9a

a) Plant vigor index is 1 (very poor) to 9 (very good).

b) Average head emergency date in Jun was measured on 1999.

¢) Panicle number index is 1 (very few) to 9 (very many).

d) Seed production was measured on Aug. 9, 1999.

e) Means in a column followed by the different letters are significantly different at
5% according to Tukey's multiple range test.
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Table 6 Degree of disease occurrence, anthocyanin production, heat tolerance and number of

tillers of tested cultivars.

Disease occurrencea) Heat Anthocyanin Number
Cultivar Dollar spot disease Brown patch toleranceb) appearanceC) of tillersd)
2001 2000 2001 2001 2001
Jul.4 Sep.3 Jul.6 Aug.24 Sep.9 Jan. 24 Aug.20
CY-1 0.3 2.0 1.3 2.5 5.8 1.0a 166.3b
CY-I 0 1.7 1.2 2.7 5.8 1.0a 224.3bc
CY-I 0 1.0 0.7 2.5 5.8 1.0a 275.0c
L-93 0.3 3.3 1.8 2.8 4.2 6.3b 195.7b
PennA-1 1.5 3.3 1.8 2.7 4.0 7.0b 206.0b
PennA-4 2.2 3.7 1.8 3.2 3.0 7.0b 190.7b
Putter 1.3 2.7 2.0 3.0 4.2 7.0b 165.3ab
Penncross 2.2 3.7 1.7 3.5 3.3 7.3b 117.0a

a) The disease index of dollar spot disease and brown patch is 0 (no disease) to 4 (severe).
b) The heat tolerance index is 1 (very poor) to 9 (very good).
¢) The anthocyanin production index is 1 (no anthocyanin) to 9 (severe).

d) The number of tillers is a value per 8.5 ¢ nf.

e) Means in a column followed by the different letters are significantly different at 5% according

to Tukey's multiple range test.

Table 7 Degree of disease occurrence, anthocyanin production, heat tolerance and

number of tillers of tested cultivars.

Disease occurrence” Heat Anthocyanin Number of
Cultivar _ Dollar spot disease Brown patch tolerance” production”’ tillers”
2003 2003 2003 2004 2003
Jun.23 Jul.31 Sep.1 Jun.23 Jul.31 Sep.1 Sep.1 Jan.28 Feb.21 Jul.30
CY-2 1.0a 1.0a 1.3 0.7 1.0a 1.0a 6.0b 1.0a 1.0a 206.3b
L-93 1.7ab  2.0ab 2.7 1.0 2.0ab  2.3b 4.0ab 3.3b 2.3b 163.0ab
PennA-1 2.0ab  3.7ab 3.7 1.0 2.0ab  2.0ab 4.3ab 4.0b 3.0b 212.0b
Penncross  3.3b 4.0b 3.7 1.0 3.3b 2.0ab 3.0a 5.0c 4.0c 121.7a

a) The disease index of dollar spot disease and brown patch is 0 (no disease) to 4 (severe).
b) The heat tolerance index is 1 (very poor) to 9 (very good).
¢) The anthocyanin development index is 1 (no anthocyanin) to 9 (severe).

d) The number of tillers is a value per 8.5 ¢ nf.

e) Means in a column followed by the different letters are significantly different at 5% according
to Scheffe's multiple range test on disease occurrence and heat tolerance, Tukey's multiple
range test on anthocyanin production and number of tillers.

10
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PennA-1 L-93 CY-2

Photo. 2 Degree of dollar spot disease resistance of
‘CY-2 and some cultivars in Sep. 18,

Penncross

Photo. 4 Distant view of ‘CY-2” and some cultivars in
Winter in 2004.
‘CY-2’ is circled with square white lines.

[ —TUA>Y— ] N R

[ —T A —] 1 XFE—E THS
L7z, HITF2~5cm®Ml FERE L, FRBRHIM PiReN T

PEVZ B9 D A58

VT = VORI NI
(Photo. 5) .

oAy —] & [NUA2] OFR—IVORRN Y FEE %
Table 11I1Z/R L7z,

R— )L OEEN Y (2, SRR O BARE2E ITRRD B
>7-.

[V =Ty —] & [RUA-2) ODEZFEOD G % Table 12
IR LTz,

R F, EEOMEIE, 2004F 2N TC To—U g
Y—] B TRUA2) 1T TEVEARRD bk,

RBOLNTRETH T

Penncross

NEN CREN CNER

PennA-1 L-93 CY-2

Photo. 3 Degree of winter color of ‘CY-2’ and some
cultivars in Jan. 24, 2005.

Table 8 Number of tillers of tested cultivars in

golf course putting green. (2004)
Cultivar Number of tillers (number/8.5 cnt)
va May19 Aug.5 Oct.15

CY-2  145.1(19.9) 313.7(25.2) 119.7(9.7)
PennA-2 183.7(12.6) 351.3(25.6) 128.7(8.3)

a) The figure in parentheses is standard deviation.

Table 9 Root dry weight of tested cultivars in golf course putting green.

(2004)
Root dry weight (g/8.5 cni)
Cultivar May19 Aug.5 Oct.15
0~2cm” 2~5 cma) 0~2cm 2~5cm 0~2cm 2~5cm

CY-2 0.23(0.02) 0.05(0.01) 0.16(0.02) 0.02(0.01) 0.27(0.04) 0(0)
PennA-2 0.40 (0.01) 0.11(0.02) 0.45 (0.04) 0.04 (0.01) 0.16(0.03) 0 (0)

a) The figure is depth from the ground level.
b) The figure in parentheses is standard deviation.
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Table 10 Anthochianin production of tested
cultivars in golf course putting green.

Anthocyanin productiona)

Cultivar

2005 2006 2007 2008
Jan. 11 Feb. 4 Jan. 31  Feb. 14
CY-2 0.5 (0) 0.1 (0 0.3 (0) 0 (0
PennA-2 3.0 (0) 7.0 (0) 2.5 (0) 3.0 (0)

a)The anthocyanin production index is
1 (no anthocyanin) to 9 (severe).
b)The figure in parentheses is standard deviation.

Table 11 Turf green speed of tested
cultivars in golf course
putting green. (2004)

Green speed (cm)

Cultivar
May 19
CY-2 292.3(32.00 223.5(21.2)
PennA-2 279.3(39.7)  220.3 (12.4)
a) The figure in parentheses is
standard deviation.

Aug. 5
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PR RO —RIEIS, MRS BT o AR 5 C
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DBRBER LTI T H LN TE .

Engelke & (1995) & U Skogley & (1991) (%, 7 VU
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PennA-2

CY-2

Photo. 5 Distant view of two creeping bentgrass
cultivars ‘CY-2’ and ‘PennA-2’ in putting
green of IZUMI C.C. in Jan. 9, 2004.

Table 12 Turf quality of tested cultivars
in golf course putting green.

Turf quality N
Cultivar 2004 2005 2006 2007
Aug.5 Sep.16  Aug. 25 Jul. 25
CY2 600 6.0(0 6.5 (0) 8.0 (0)
PennA-2  6.0(0) 5.5 (0) 6.0 (0) 7.5 (0)

a) The turf quality index is 1 (bad) to 9 (good).
b) The figure in parentheses is standard deviation.

AR THWZRETIEL, 7 —AR v MEREE,
7Ty FiiENE, T VT = ARREBNE e Yo
BOWEENEHES7 ) — L IRy NS R BEDE
FRIZBWTC, I TERRFIETH L bDEZE BN

TR SNTZORE R, MMREEEESENO T 2
var—|, =941 K, IFvafr), R&x—)
K OMTSR1020) DA RBREANLRKINTZHDOTH S.
ORI RO EE IRV HEIL, ¥ T7— ARy MR,
T Uy T, 7o b T = ARREBINETH 523,
o2y ar7—), [v—%a1F), [Fraitnr,
(V3% —) KO [SR1020) IXRTFEOEEL FEREL L
TEE SN TR (BEADL, 1991b) . FRiZ [ —¥ o
R, 1923 EICER SN WET, SWVE, mEkE, 4%
DT v F T = ORBIZBWN O SAFRIZHTE S
mETHD (BEARL, 1991b) . 7V —E I TT
AVL, BEAREGEMY C, R 8BlNy 7 75K
B o TNEI0, MENIZITEE 2 EENERSGFEEL
TWbHEEZBND.

X T — ARy MREHFIEST o b v 7 = AR B 2
EOHE T L BRERIC L D3AHRM [CY-1 ~

1, MRS, Wb 4T — AR v MR
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HRENREHNL DO TH-o72. BonoshH (2005, 2006) 1,
Y= TR T T ADERBICBT D RIS,
X7 —ARy MREIEMEITR BRICGEET 22 8, £
HT— ARy MEMFEMEZ B L OB RCRF A&k LT
77V —ya v 72 EOE IO BRI~ T
FREIZE T =Ry MRlHREE R~ T2 & 28®E LT
5. RRBROERIL, 4T —2Ky MEIHEEOEVES
ERERONHRRICE Y, TOREBBRICH L 5T 5
TEERBELTND.

T Uy FiEE T, 8 AEGRHE [CY- 1~
OFIFEEIINT L X7 a X TR > 7223,
[y 7 m R SO &FEIZKH LTI Z=ITRD bk
M7=, Bonos 5 (2006) 1X, h—/ 7= R7 (Festuca
arundinacea Schreb.) (28I 27 T 7y FiibFEtElc
BLT, MAEENEET D2 L 2R L TWVDHD, Z0%
JROFEEITHEE T OWE e PMARORBRKE N L
WO TV A RO RICE O T b IR E OB

PENFRD BN H DO, Bonos H (2006) MEHE LI-m%
EBRELT, BEROIAENLETHLHDEEZ L.

AFEOT b T = URBRRE ORISR R TR S
iz 3 A EGRHE [CY- 1~ 1Tt FIC b~ TT > b
VT S URBIREITARIE 2o TV, ZRETIS,
ABEOT b T = ARFEBMEEFREALE L LTERS
N7 V=B IRy NIRRT, Ty by T =
ARFEBEOBEMEICE LT 2 E TSR S L
HIXRY 72520, RRBROFREIL, BREROT v by
T o URRBIBEIL, BRICEIBENS I EERLTY
5. ZOZENDL, RFEOEEILT v b7 = RFEEBL
A AELICMEOERICARREEZ R LD EEZ D
ni-.

BRGTE [ —TU Ay —] OF T —2AKR > MiEmEEL
VT T 728y FIHEMEIL, = ORER TR IR SRS
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NTEVMEHAI AR LT, 2RO DFERNG, BIRERDOH

Table 13 Dollar spot disease, brown patch and winter color ratings of
creeping bentgrass cultivars in NTEP 2004-2007date (NTEP 2008).

Dollar spot Winter
Cultivar diseasz Browr} patch color
. ratings .
ratings ratings

007 6.9 7.9 5.5
13-M 7.5 8.2 5.3
ALPHA 5.4 7.2 5.1
AUTHORITY 6.4 6.8 5.2
BENCHMARK DSR 7.6 7.1 5.1
BENGAL 4.9 6.4 5.4
COBRA 2 6.9 7.7 5.4
CY-2 7.3 7.7 5.7
DECLARATION 8.1 7.7 5.4
INDEPENDENCE 4.2 7.9 5.0
KINGPIN 7.3 7.3 5.3
LS-44 6.2 7.7 5.0
MACKENZIE 6.3 8.2 5.2
MEMORIAL (A03-EDI) 7.9 7.6 5.4
PENN A-1 6.9 7.0 5.2
PENNCROSS 6.5 6.5 4.6
PENNLINKS IT 7.2 6.2 4.7
SHARK (23R) 5.3 7.7 5.3
T-1 5.0 7.6 5.3
TYEE (SRX 1GD) 5.5 8.4 5.4
LSD VALUE 0.9 1.5 0.6
C.V. (%) 16.8 16.2 11.9

a) The disease ratings of dollar spot disease and brown patch is 1 to 9 (no disease) .
b) The winter color ratings is 1 to 9 (Complete color retention).
¢) The dollar spot disease date is mean of 9 tested location.

d) The brown patch date is mean of 5 tested location.
e) The winter color date is mean of 7 tested location.
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Fig.2 Seasonal changes in clipping yields of three

creeping bentgrass cultivars ‘CY-2’, ‘L.-93’

and ‘Penncross’ under non fungicide treated
condition in 2003 and 2004.

Means in a column followed by the same letter
are not significantly different at 5% according
to Tukey's multiple range test.
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Seasonal changes in clipping yields of three
creeping bentgrass cultivars ‘CY-2’, ‘L.-93’

and ‘Penncross’ under fungicide treated
condition in 2003 and 2004.

Means in a column followed by the same letter
are not significantly different at 5% according
to Tukey's multiple range test.
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Fig.4 Seasonal changes in turfgrass quality of
creeping bentgrass cultivars ‘CY-2’, ‘L-93’
and ‘Penncross’ under non fungicide treated
condition in 2003 and 2004.

Quality rated from 1(worst) to 9(best).
Means in a column followed by the same
letter are not significantly different at 5%
according to Scheffe's multiple range test.
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Fig.5 Seasonal changes in turfgrass quality of
creeping bentgrass cultivars ‘CY-2’, ‘L.-93’
and ‘Penncross’ under fungicide treated
condition in 2003 and 2004.

Quality rated from 1(worst) to 9(best).
Means in a column followed by the same
letter are not significantly different at 5%
according to Scheffe's multiple range test.
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Table 14 Mineral nutrient concentrations of three creeping bentgrass cultivers tissue of non
fungicide treated condition in 2003 and 2004. Samples were taken in 28 Jul. 2003

and 24 Aug. 2004.

N K Ca Mg
Cultivar 2003 2004 2003 2004 2003 2004 2003 2004
g-kg_ldry wt of tissue
CY-2 36.3 42.2 22.1b 25.1b 4.4b 4.8b 1.7 1.9
L-93 37.2 40.7 22.3b 25.8b 4.6ab 5.7ab 1.7 2.1
Penncross 36.7 41.2 20.1a 23.1a 5.0a 6.9a 1.8 2.2

a) Means in a column followed by the different letters are significantly different at 5% according
to Tukey's multiple range test.

Table 15 Mineral nutrient ratio of three creeping bentgrass cultivars tissue under non fungicide
treated condition in 2003 and 2004. Samples were taken in 28 Jul. 2003 and 24 Aug. 2004.

K/N K/Ca K/Mg Ca/Mg
Cultivar 2003 2004 2003 2004 2003 2004 2003 2004
CY-2 0.61b 0.59¢ 4.99b 5.38b 13.27b 13.01b 2.67 2.48
L-93 0.60b 0.64b 4.82b 4.54ab 13.15b 12.50ab 2.73 2.76
Penncross 0.55a 0.56a 4.00a 3.39a 11.01a 10.41a 2.75 3.07

a) Means in a column followed by the different letters are significantly different at 5% according
to Tukey's multiple range test.

Table 16 Mineral nutrient concentrations of three creeping bentgrass cultivars tissue under
fungicide treated condition in 2003 and 2004. Samples were taken in 28 Jul. 2003

and 24 Aug. 2004.

N K Ca Mg
Cultivar 2003 2004 2003 2004 2003 2004 2003 2004
1 .
g-kg dry wt of tissue
CY-2 38.5 43.2 22.5b 26.2ab 4.4a 6.0a 1.7a 1.8a
L-93 38.2 41.7 22.3b 26.6b 4.8a 6.2a 1.9b 2.0b
Penncross 35.5 42.1 19.5a 24.7a 5.7b 8.1b 2.0b 2.2¢

a) Means in a column followed by the different letters are significantly different at 5% according
to Tukey's multiple range test.

o 8 ©
$ 2 1 Q,//O\Q’//Q
o 6 op
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Fig.7 Seasonal changes in K/Mg ratio of creeping
Bentgrass cultivars ‘CY-2’ and ‘Penncross’
tissue under fungicide treated condition in
2004.

Asterisks show significant differences
between the cultivars at 5% by ¢ test.

Fig.6 Seasonal changes in K/Ca ratio of creeping
Bentgrass cultivars ‘CY-2’ and ‘Pencross’
tissue under fungicide treated condition in
2004.

Asterisks show significant differences
between the cultivars at 5% by ¢ test.
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Table 17 Mineral nutrient ratio of three creeping bentgrass cultivars tissue under fungicide treated
condition in 2003 and 2004. Samples were taken in 28 Jul. 2003 and 24 Aug. 2004.

K/N K/Ca K/Mg Ca/Mg
Cultivar 2003 2004 2003 2004 2003 2004 2003 2004
CY-2 0.59 0.61 5.12b 4.40b 13.79¢c 14.31b 2.65ab 3.25
L-93 0.58 0.64 4.68b 4.28b 11.95b 13.55b 2.53a 3.17
Penncross 0.55 0.59 3.43a 3.06a 9.76a 11.06a 2.83b 3.61

a) Means in a column followed by the different letters are significantly different at 5% according

to Tukey's multiple range test.
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7 4 AR T Ay F (Gaeumannomyces graminis var.
avenae) DFJFEIMGI L71= 2 & 2HdE LT 5b. ARBRIC
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WX, WO, WK OSERNORBRIEIC X
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AY—] & [N ruR] O25FEE V-, 20014E10H
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W WPFROEERY o —TU A4 Y —] BN R 7 X )
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SEREICKERE LT-KIE O ECE L NOs 25, T-#40
il 1 2 W U CHE U 7 SR Al o0 0 FEE Ay AT i & o0 B fR &
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R, TR LEWHEBIR A B, NOs 2 Tt r=0.94,
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Table 18 Electric conductivity (EC), nitrate concentration (NOs mg/L) and pH values of dew water
on the turf surface in two creeping bentgrass cultivars ‘CY-2’ and ‘Penncross’ in 2005.

EC (ms/cm) NO; (mg/L) pH
Culti
whvar Oct.13 Oct.28 Nov.10 Oct.13 Oct.28 Nov.l0 Oct.13 Oct.28 Nov.10
CY-2 0.25 0.05 0.14 163 15.5 174 6.8 5.9 5.9
Penncross 0.40 0.07 0.18 43.0 15.3 16.8 6.9 6.0 6.1
t test * o * NS NS NS NS NS NS

a) Asterisks show a significance of the factor at 5% (single) and 1% (double) by ¢ test.
NS shows no significant effect.

Table 19 The effects of matrix modifiers on mineral concentration in the late fall dew water
on the turf surface in two creepingbentgrass cultivars ‘CY-2’ and ‘Penncross’ in 2005.

Modifiers
Cultivar  Without(—)

K (mg/L)"

Ca (mg/L)b)

Mg(mg/L)°

With(+)  Oct. 13 Oct. 28 Nov. 10

Oct. 13 Oct. 28 Nov. 10 Oct. 13

Oct. 28 Nov. 10

CY-2 - 21.75a  2.75a 15.11a 3.19a 1.70a  3.79a 4.72a 097a  2.70a
+ 27.79a 4.15a 19.52a  23.19c 5.12b 13.57b 4.82a 1.17ac 2.85a
Penncross - 42.88b 6.34b 21.48ab 10.02b  2.20a 4.0la 7.18¢ 1.45bc  4.19b
+ 57.27c 861b 27.73b  25.96¢c 5.39b 16.81c 6.89b 1.56b  4.27b
Cultivar(A) * % * %k EXs EX * * %k EX EX £
Modifiers(B) wx * * *% i i NS * NS
AxXB * NS NS * NS wk NS NS NS

a) Matrix modifiers on potassium concentration in the dew water is CaCOs.
b) Matrix modifiers on calcium concentration in the dew water is LaCls.
¢) Matrix modifiers on magnesium concentration in the dew water is LaCls.

d) Means in a column followed by the same letter are not significantly different at 5%

according to Tukey's multiple range test.
e) Asterisks show a significance of the factor at 5% (single) and 1% (double) by two-way
factorial ANOVA. NS shows no significant effect.

Table 20 The relationship between four minerals' concentration and electric conductibility (EC)

values in the late fall dew water on the turf surface in two creeping bentgrass cultivars
‘CY-2’ and ‘Penncross’ in 2005.

NOs (mg/L) K (mg/L) Ca (mg/L) Mg (mg/L)
Cultivar A regression A regression A regression A regression
equation r equation r equation r equation rn

CY-2 VY=76.11X+9.97 0.94 9 Y=112.96X+0.61 0.97 9 Y=86.53X+1.29 0.99 9 Y=17.52X+0.38 1.00 9
Penncross Y= 86.24X+6.43 0.94 9 Y=144.13X+0.07 0.99" 9 Y=57.30X+3.68 0.94 9 Y=15.18X+0.96 0.96 9

a) The dew water samples were collected on Oct.13th., Oct.28th. and Nov.10th. in 2005.
b)Y is the mineral concentration of dew on creeping bentgrass turf and X is the EC value of dew

on creeping bentgrass turf.

¢) Asterisks show a significance of the factor at 5% (single) and 1% (double).

Table 21 The relationship between four minerals' concentration and pH values in the late fall
dew water on the turf surface in two creeping bentgrass cultivars ‘CY-2’ and ‘Penncross’

in 2005.
NOs (mg/L) K (mg/L) Ca (mg/L) Mg (mg/L)
Cultivar A regression A regression A regression A regression
. r n . T n . r n . r n
equation equation equation equation

CY-2 Y=1551X- 74.52 0.96 9 Y=17.21X- 89.00 074 9 Y=15.10X- 79.17 0.87 9 Y=3.07X- 16.00 0.88 9
Penncross Y=28.24X-153.46 0.93 9 Y=41.43X-230.71 0.86 9 Y=16.72X- 89.65 0.83 9 Y=4.34X-23.23 0.83 9

a) The dew water samples were collected on Oct.13th., Oct.28th. and Nov.10th. in 2005.

b) Y is the mineral concentration of dew on creeping bentgrass turf and X is the pH value of dew on

creeping bentgrass turf.

¢) Asterisks show a significance of the factor at 5% (single) and 1% (double).
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ik, NOs EET r=0.93 LIEFICEL, KIRETIEr
=0.86, CaJE Tldr =0.83 KO Mg #ETlEr =0.83
Thoi-.

b

F4E B T
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bbb, RBRHIMZE LT ECHE, K, Ca KU Mg &
ETIZBWT =0 Y —] B [ 7m R (THRT
RVMEM AR STz 2 & BSEBRE. MRIE, &R,
IRIR, FIEoREE, FECHERIC L DHE, Wik,
AP ESAE NS A R L AR SE, ThbEES
ZUTFRPoT2b D E_RTENLY Ui (P) , K, Ca,
Mg, &# (N) RENEEICENTEEEND OKH,
1997b ; Tukey &, 1963) . [ —UA Y —] T [~ 7
7 A LD BIRECIHEEO R WG TH D Z L BHE
ENTNnD (gD, 2010) . ZOZ &b [N rm R
L0 Tv—UAaY—] OFPNMBRREDZOWEZ L L
TR o Te e OICEARMICHERE L7 KiEH O NOs
K, Ca KRt Mg OHEEERED -7, 32 WIEEE L2k
TR ~OREARZ IS oz b D EEZ B, KM
JaOFFEEOHBEICES LCRY, ZHEICHATL L, &
IRVES, YN Y, RELOWBA N L ADM L
NROLND LI TS (Beard, 1973b) . FrlZANF
FEUTENTH 2 dnflF] THEICEN L ONT-DT KiRE
THY, MEEOREWEFEL, HEEOERWGEELY b K
OIFEAREIZL L, BREEZIUE, EEO®mVEFE
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BIEOHFEN TEX D 2 PR ENz. Fi, THEHEOR
UNERFE 8 B W ETIE A OR O EEZ E UCIRIRIC & o
ThRbh T K % iE A R E R 7T LTl
BRI b N ZE D% O TEDEE O ZIRNIH TX 5
AIREME DS R S 7. AR ISR K 4y P O SERE AR 5 1 S
DIHIZEER UTERBRZ M L7225, BEWN, K2R EIZL -
THEAREY DS BB B EH L TRbI TV 7R
PERH D, IO TR TOREHEREIC L - THEAL TV
MRy BEE L VI ERL, FIoNI LT Z &
T, EFER LN DH%OMKEDAEE DFIRE XV &k
it C & DAREMED B D .

ISR SEIEIC BT, P OFF(EIC XY fhoo Bk
538 BOWE TIE T IHIH O WM X > THbrRsE %
MODLTENTEDEWMESNLTVD (FE L, 2004 ; B
B, 1988) . AW TIL, SAERMITHETE L7IZ/Kil OB
BRDARNZ ERTFHERTWE2), K, Ca KU Mg @
JR W SEIEIT X B E BRSNS 2 T E i1 o Stk &
DIRFHZ DWW TIE, HE D (2004) OFEEIHIH Ok
DWEZBRHL TV b oo, KL kL, JISETH
EESNTEY oFE (BB, 1988) A L, KIEEOH
TEVC TR IRIB I V> 0 W R L, SERAIRIE 0.1M,
Ca ¥ 500mg/L DK, F7-, Ca KO Mg REOHE
IR LT & AR L, EBIREEE 0.5M,
T B R 2,000mg/L OEREARM LTz, b 0T
WHIHF 2R LS E8 E LA s a5 L, K,
Ca ' Mg & TIZTBWTHIEM A £ DR R b T-73,
¥FlZ K & Ca THETH-7Z. Mg IZOWVWTITHED
(2004) OHEOHEHIIZH S X 512 Ca B >Mg BT
HDHEE, Mg BIED Ca OIFEMHE L 72>TNH I L,
Mg OBEEREMICITRRENE LT WD &, e, T
HHEIFN LA b e o F U L7 LR T LW (R
5, 1968) LRFISNTNDZ L &2ELD L, Mg DIRE
HIE A X0 IEMICIT O 7291213 EDTA £ S RIFFIZIT-C
BENLEE Bbhie, SAREICHE LIZKEFTO K,
Ca, Mg D& R & 2 FEEFHEE OO @ OIEE 245 5 72
DT B 7 FEAH O T PN O EEARINILE L E
Zbnb. UL, KRBOMBEND, MHEEOE L
ARV TR TIXE AREITHER LK O K OREIC
BHEREZNRBO N2 Enn, Lt K OEED
HIEFEIZAT 9 Z EMTEHUE, ZOBEIRIZ L A EIRR N
BRI ZHETE 3 AHMEIRR S, EHEOSEINE
RAEFRBIZOWTUIRERZI A RO LD LMD
5. —J7, WIRMNCITE AREICHEE Lo KRR 9T
MDEREEEL VDRV I L HD. 0L D RGE, &
BERL Sy DIR T W DHTIZ DV 5 DIl L HEA B8 & 7
5. EAEREICHETE LK O EC iU pH & NOs
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ZOREIRRECEFRAE 2 B A I © & B IR
LrEZ LN,
¥0H M =

V= TN NI ADEEREITHRKITREE L
T 7K OO HERE R oy D TR ROGIET K 2 JERE O T B
FIOWINENHER SN, KIEORE TIE, THEHH
Fl L LTREED LS 7 AOFIDB BRI TRV ME

25

ERDEMNRD bz, Ca REOHEIZILWTIE, F
WA E LTS v & o DTN ERINC L~ TH
HEICEWMEZ R L. LavL, Mg EORIEICB VT,
THHHIF & L THET > 2 2 RINL THIRIERE D
72 m ISR otz Bk Tv—o 1Y —)
D& AEFRITHETE U T2k O BRI 1T,
A ATHARTRWZ & AVRE . ECE & FEmilH %
WML THIE L7 K, Ca, Mg OfE & OFBEIZIER 1T E 2
LLEIZ X0, BRI AR ICRHE LIk E A
W RSy DHTE, 7 ) — B IRy NI T RO
HEABORGEHWTHFIEL L TADTHDL Z &N
TR X T

[y 7m

7.



TRERBMREN e 7 —FFlE B85

BVE REE
LTy
F18 XIS

BINLBKZRIZINTC, 7V =BV IR N T T ADE

AREICIE, B LIZKEAMET S, Kim & (1986)
1, MOREE RIS LK@ & T Y T A
(K) BELLEBREIZEEN TS L 2@EL, HEh
b0 K OFEMEWALC LI, 2o &b, AR
(CHREER L7oKIfICIY, B RE O OEN L 2L RO
BRSO DNEEN TS ENfEESNS.

M, #, Fle L2 Lo T OIESE 2 E0LWEBNIE
HT 28503 —F 7 LT TV D ORE, 1997a ;
Tukey , 1970) . N, #, FEZ L > THWELLHEHT
DWE TSR T, MW CIEET 5 B E O F3E T
#, WMETELOERME O, <7 FUE, Tya—i,
7 e, AR E LM S ORR, 1997a; Tukey ,
1966) . F7z, @ik, KE, FiEo, MEY, FRRUHE
W), ABRRRIRIC K 2MELZ I, BEEL D
W, %, FEOEHENSERT L L IND ORF, 19970 ;
Tukey ©, 1963 ; Tukey, 1966 ; Tukey, 1970) . &5
2, WEORHREICE, EHoRE, SREICX5END,
ZIEENORBIREEICLVEVAD D LS (K,
1997a ; Tukey 5, 1958 ; Tukey &, 1964) , ZFIIEH,
NVETHHFLEZE I V=L IRy T RATILIE
B OB B A RIS EN D 0, ZAERIICH
# L72/Ki O ECEOMIE & MR DT, 7V —F
VIR NI T AREOEFEFTO RGBT D FE
ELTHEMTHDLZERWALNIR>TWD (NS,
2009 ; Z/# 5, 2012) . Dernoeden & (2008) %, 7V
— L IRy N T RCONT, BEA AT S HE
B DABFBEEM CE L L2 MELTEY, &5
FIRIZIE, @R FIC L DEENEREICES LW &
ExobNd. 7 )= IRy N T AOEAREICHE
L 727Kl O IERER /3 IS k3% EC fEIC AR 2223 &
0, BREFVBEOFRIZL 2L HDLLEEZOND. i
L7k EC & 5 TR IR E 2 fRiE & LT, 7
U= IR NI TRAT Y = OEBRIBOBIREZ R
BUICFHE 4 5 FHEOMESTIZZ OXE DO —Bhich b L&
2 HD.

JV—E IR NI TR =D Ay — 1%, %t
FRELAE T 7 0 2 ) TR TA RO AT OER N —
EETHD L LB, B, FT7—ARy MEXT 7Y

[ —DA4Y—] OZEXRMEICHES
BEERDIZH5Z 5

26

(2018)

REFINEOHEEN) ) —EVIRV TSR

L7=7K@ED
B2E(ZDO\T

8y FITHRET DIRIER B WVEORER H D (IS,
2010) . AETIE, [y 7vx] ZRBICHG [—T
A Y —] OEEREICKETE LT KEO EC M O >
REIZOWT, S =& O @ AL O f B2 X 280
a7,

b

F2H MHERUAE
1) #EmE

HEHBEE LT, 2V = IR T 20 2 LR
L —UA4Y—] FX [N 7o) #H0WE. 2001 4
10 A 12 AiZ, THERBERGHIEE ¥ — (BRTHERE
HREIGEE » #—) N USGA TIEICHE L Tk &Sh
72y RZ U —12 2X2m OXKE AT, 10 g/m? K&
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SHMH 10 A 28 HET Iv—UAY—] 28 [N rnm

AP ZHARTERLSHER T DM 22 5, 2004429 A 18
H, 114 1H, 200548 H 23 H, 94 13 H, 10 A 28
BIZEEZENEO LN (Photo. 7) .

BEAMHEX TIE, [—UAaY—], [N rox]
O fHFE & bR ARIIMbD T CRRERICEIZA SN
/no 7= (Photo. 7) .

100

o-CY-2

—~ 90 :;SZ;:CI'OSS

NE 80 -¢-Penncross

8 0 e

£ 60 /

0 c

L / a

o

[ oy / N\

N b Ob

é 30 ab / b

2 2 ;%a . b
e Sk gie
oL o S e,

N\
\(0\‘1« /\\Q’ \‘G’

> \‘\3’
) KN

RPN of
!

‘196 ‘196
Year/month/day

Fig. 8 Seasonal changes in number of dollar
spot disease of creeping bentgrass
cultivars ‘CY-2’ and ‘Penncross’ in 2004
and 2005.
O,<$> ; non fungicide treated condition
@®.¢ ; fungicide treated condition
Means in a column followed by the same
letter are not significantly different at 5%
according to Tukey's multiple range test.

Penncross

A:Fungicide treated condition

Penncross

B:Non fungicide treated condition

Photo. 7 Turf quarity of two creeping bentgrass
cultivars ‘CY-2’ and ‘Penncross’ in
fungicide and non fungicide treated
condition in Sep. 18, 2004.
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Fig.9 Seasonal changes in percent plot area of
brown patch of creeping bentgrass cultivars
‘CY-2’ and ‘Penncross’ in 2004 and 2005.
O,<>snon fungicide treated condition
@, ¢ fungicide treated condition
Means in a column followed by the same
letter are not significantly different at 5%
according to Tukey's multiple range test.
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flie, SRERMES B L CRRE LT 7 A F v 78y bR
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Fig. 10 Electric conductivity(EC) in dew on two
Creeping bentgrass cultivars ‘CY-2’ and
‘Penncross’ turf in 2004 and 2005.
O,{snon fungicide treated condition
@, ¢ ;fungicide treated condition

Table 22 Electric conductivity (EC) value of dew
water on the turf surface in creeping
bentgrass cultivar ‘Penncross’ and plastic
tray in 2008.

Collection EC (ms/em)
Sep. 23 Oct. 10 Oct. 16
Turf 0.14 0.20 0.12
Tray 0.04 0.05 0.03
t test” o B .

a) Asterisks show a significance of the factor at
5% (single) and 1% (double) by t test.
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VX, BERR 2 SRR & b ATHAS A O R A AL X ) e 1 AL
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TIX, 8 A 10 FICITRHEAINIX S BIZE o724, 9
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DL EVEAINRA L. Ry ez TiE, &2ToH
AT, FHEABLEX CEVWERAAS, 10 A 7H
WCHBRAENRD ST

Mg JREEE, RAEAIMARK T, 2 TOMAERT v
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Table 23 The relationship between electric conductivity (EC) value and weather factor of dew
water on the turf surface in two creeping bentgrass cultivars ‘CY-2’ and ‘Penncross’.

Fungicide application

Humidity (%) *

Temperature (°C) "

Year Cultivar None(—) A regression A regression
Treatment (+) .0 n r . d) n r
equation equation

oy-2 - Y=-0.026X+2.657 12 -0.77 Y=0.008X+0.169 12 0.32
9004 + Y=-0.026X+2.623 12 -0.76 Y=0.012X+0.052 12 0.48
— Y=-0.029X+2.989 12 -0.65 ¥ Y=0.010X+0.212 12 0.32

Penncross o
+ Y=-0.031X+3.109 12 -0.77 Y=0.015X+0.037 12 0.51
oy-2 - Y=-0.038X+3.816 14 -0.73  Y=0.012X+0.053 14 0.34
2005 + Y=-0.033X+3.308 14 -0.78 Y=0.013X+0.003 14 0.46
- Y=-0.046X+4.633 14 -0.71" Y=0.015X+0.077 14 0.35

Penncross .
+ Y=-0.037X+3.738 14 -0.74 Y=0.015X+0.008 14 0.44

a) Humidity is an average value during 12 hours from 19:00 to 7:00.
b) Temperature is an average value during 12 hours from 19:00 to 7:00.
¢) Y is the EC value of the dew on creeping bentgrass turf and X is the humidity of

the atmosphere.

d) Y is the EC value of the dew on creeping bentgrass turf and X is the temperature of

the atmosphere.

e) The relationship between EC value of dew, humidity and temperature was calculated with
the date of Jun. 15 through Nov. 11 in 2004 and Jun. 6 through Nov. 10 in 2005.
f) Asterisks show a significance of the factor at 5% (single) and 1% (double).
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Table 24 Mineral nutrient concentrations of dew water on the turf surface in two creeping
bentgrass cultivars ‘CY-2’ and ‘Penncross’ in 2005.

Fungicide application

Cultivar Nowel) K (mg/L) Ca (mg/L) Mg (mg/L)
Treated(+) Aug.10 Sep.12 Oct.7 Aug.l0 Sep.12 Oct.7 Aug.l0 Sep.12 Oct.7
CY-2 — 14.77ab 29.61b 10.40a 17.76a 13.25ab  7.85a 4.52a  3.60a 2.84b
+ 10.67ab 9.80a 3.54a 30.15b 11.59a 6.35a 6.00ab 3.03a 1.93a
Penncross — 15.80b 29.12b 20.71b  35.79b 17.44b 10.47b 7.98b 5.75b 4.47c
+ 9.43a 15.33ak 4.07a  33.12b 15.92ab 7.67a 6.12ab 4.45ab  2.36ab
Cultivar (A) NS NS * wk wk *% wx wx wx
Fungicide application (B) * * wk NS NS *% NS NS w*
AxB NS NS * i NS NS * NS *

a) Means in a column followed by the different letter significantly different at P=0.05 according to

Tukey's multiple range test.

b) Asterisks show a significance of the factor at 5% (single) and 1% (double) by two-way factorial

ANOVA.
NS shows no significant effect.

Table 25 Minerals nutrient concentration of two creeping bentgrass cultivars ‘CY-2’ and

‘Penncross’ leaf tissue in 2005.

Fungicide application K Ca Mg
Cultivar None(—) (g/kg dry wt of tissue) (g/kg dry wt of tissue) (g/kg dry wt of tissue)
Treated(+) Aug.8 Sep.12 Oct.7 Aug.8 Sep.12 Oct.7 Aug.8 Sep.12 Oct.7
CY-2 — 23.81b 23.80b 27.92¢ 528a  4.83a 3.99a 2.11a 1.87a  2.03b
+ 23.77b  23.07ak 24.86a  7.46b  5.52ab 4.60a 2.66c 2.17ab 1.82a
Penncross — 21.97a 21.83a 26.40b  7.03b  5.54ab 4.32a 2.34b  2.43ab 2.17b
+ 23.52b  21.91ak 23.99a 827b  6.31b  5.39b 2.74c  2.63b  2.08b
Cultivar(A) EX3 EX3 EX3 k% sk sk * EX3 EX3
Fungicide application(B) i NS i i wk wk *k NS wk
AxB ok NS NS NS NS NS NS NS NS

a) Means in a column followed by the different letter significantly different at P=0.05 according to

Tukey's multiple range test.

b) Asterisks show a significance of the factor at 5% (single) and 1% (double) by two-way factorial

ANOVA.
NS shows no significant effect.
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L, ZAERMICHZE LIZKREPO Ca Mg iREIL,
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[ =Ty —] BN (R a A (TR THEIE)» -
Jo. TOZ &, HREIZL DEOHREDOKR/ E R
OIEHNBREICBEBLTRY, ¥ 7—AKy MERLT T ¥
Ry FATKET B IR MR SR S AL TV B RTREME DS
TR X T

SRS L-KEO ECE & NOs™, K, Ca LW}
Mg OFEEEOMICHERREOFHBANRED bz, iz,
EERMEHEEE LT2KIEO Ca, Mg IRE L35S O Ca, Mg
TR EOBITIIAEREOHENRD b, ZibOfE
BD, SAREICKE L AKREO EC X, B oMk
MY EROFEBEZTLZ LB INZ. —F, Kico
WTITEAREICHE L KT ORE LESOE R
DORNZHBEDTRD SR o T2, KIZHE RN TRIFED
Rr& LTBE LK, MBRP - SN O iR 1L,
pH O%E, BETEOMELR Y, mERAMORE 257
LTW5 (U, 1987) . KO X 5 ICHEH HIC@RE TF
1E LB EWED @ OB, BEE T O & B O BERITIKLF
LTV LB LN, WESICL Y EEEZIT TGN D
DEHO LT I TKRIHHTORENRELSEDDL EEX
bz,
CAERMNAETE U 7oK P O BRI (S I ZE B0
W U7 Ry OIS, A IC L AESOTIY ANS
DIRBWIKDOR T bEENTWD EBZ 2N 5. RMEIT
(1968) , K v MREEOKFGCHALASE 2T L THICRE
HEGZ DL, W F O WK 0 SRS AR 3 T 2 MR T
THILEREL TS, £, BS (2005) IZKETOHR
ZARRALEL T B L IRUNE L ONRINE TP o %R (N) BE
PIKFT 22 E2WMEL TS, KRR TRD LI EE
Fi A AL ER X & % AN ALER X 0 2 A RN A5 58 L 72 /K3 D
EC fE & O A IR 1, W b R AL X C R
VMBI SER 8 B ALTZ. RIZ, 2% B A AL B X CAR A3 55 D
WEEZ T TN LT 5L EARmITHER LI KiEO %
BRI IR B 2 B D0, ARERER CIEis @\ v
MaERLEZ. 26D &G, EARBITHERE LIZKNE
D MRS IR EE 1T, UNE P O ISy & 0 b IEE KT,
DESH LT RSy DRBRRE VW EE 2 b,
ZARMITRETE L2 o EC 81, 2004 4£ & 2005 4E
TIIHER DEEIT R 2 72, Z 0 ECAEDOERHIZEENZ R
L CREMER OB GRE 2 Hhiz. 2T, ECHEER
REZIDRE L OMHBEFNZLEZ A, ECHERIRE D
% 2004 42 ) OF 2005 4F & A EZ2HEEITZED b
hofe, ECHLWE L ofMIciE, WFELLARRAD
MERBO BN, Fi-, SAEmICHETE LKED EC
BT, BB RKHORO MRy B L TVD EEXDL
7=, Muselli & (2006) (%, 7T AD 3T ABIZE
WTARY v — bEREICHTE LK EC EH2Y 0.04~
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0.34ms/cm THR L7= 2 & ##4 L, Schroder & (1989)
1, 287 RMTF U AR_R—=ZBW TR Y v — MREICHETE L
72K EC 2% 0.01~0.17ms/cm THERE L7-Z & 28
HLTCND. 22T, ZEREHETR LT2KEDO ECHELE,
RERFE SR L CRE LT T AF v 7 Ny FREIC
AR LTZKEO ECEE LIz 2 A, TTRF v D
Ny MREIZHEE L7kl o EC fEIX 0.03~0.05ms/cm
THER L, ZAFREICHE LT2KEO EC HD 256~29%
LIEWMEZTR L2, BLED Z &0 D, EAORMmMICHEE L
7oK O EC EOREHIRIATNIZIE, WENRKRE S FEL,
Y AN P IR 3 3 IS Sl /AYAS - - IO A/NoY
TENRBREINT. £, EAREITHER LK EC
il B QMR RS AU 2 (0, R TR AL B 0> A 6 % OV R Y L2
WIC—EDOMRNRD B, FTE A ORRBEAILE DA
Je OV A 0D BT 350 TR RO BE Je OV HE 3 D 4
R DRI/ SN E B 2 HiT.

UEDZ e, 7V —E IRy b7 A0S EFRE
(ZHEEE L7k O EC M VMR IR 1L, 7 ) — B
TRy NI T ADIFEFEIZ L o T - T B O % i
SRR RIS /e D L B b
]

E 5 =

U= IR NTTRANE [N a R ZxRIC
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(2 =T A — | ORI AL K OV B FIALBRE BE T IS
B D ERARE R CEAEREIAE LIZKFO EC
fill, HHER D SEERE LZ. TOME, FHEAELEX
T, REAINIRX LY X5 —2K Y MEO Ny FHIT%
<, 7T 0y FORFEERILE < HEE T DM 137

. £, [o—UAY— ] IZBITHET—ARY b
ROy TFHEE, [Nz vx) Lo 00 EmRR D

e, BEAIAEX O 2 AREIZHEE LT-KEO EC |
I3, REFLEXICRT S BCE X v & < B DA A
Hroniz. £z, [v—9AY—] ® EC#HIZ,
mA] O ECE & VIESHEBT HBMA S Tz, FEH
MEALER X 0> A RIS AERE L7kl K, Ca, Mg BRI
WTNBREALEX L &L, =01V —) OZ4E
RENZHEEE LI2KIHO K, Ca, MgREIX =7 m=)
LR o7z, ZNHOHNRERN D, 7V -y

7T AOEERETIE, #FTELIEAKFER~EID K,
Ca, Mg M L, ZOREISILGERZENSH D, HER
AT K D HBE OB F I N EARIICHET L 72K
B NENT D 2 L RE ST,

LD Z &inh, HESCHRBAOWLIEOFHER Y Y —¢
VIR NI T ADEEREICERT HKMEO EC B
ORI I a5 2, Z OFER L LT, KiED EC
R MR RS 3 IR EE I, TR RIS R o TR o e B ORLJE
G OBBRNCTHI T 2 HEIC R D LB X b,

[~y
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L 7=7Ki&d EC {iE

FVIE J9Y—EVIRVNISRAGE To—04Y—1 D
EEDZEGBELEZEREICHESE
RUESMDEHEBEDAH & DR
F18 (XLHIC

Y= TR NG AODEEOAETEIRICES 7
V=V OEEMEORTIL, 7V —rF— =L osTK
EIFETHD. CORFEOEFEIRICIT SR, BEEKS
D% I E DG EEROERPEE L TnD 2 &R
EZZ2 550 (Carrow, 1996), HTHEIRNSKE 22K
LEZHNTWS (Huang, 2004). ZD7-®, HARTHX
REFEOEBUNEE LW E STV DA, M HoimwE
DOEWRREEZEAT 5 2 Lic k> TESRICRIFRE AN
BEMRr o, FEEROHBICENL S LB BD. T4,
HZEOAFFIBRRE L U TN, itk CREX L

CHRWHTREOE KM THIL TV 5 (Bonos, 2005,
Toubakaris ©, 2000 ; Warnke, 2003). =/ 7T,
INHHMEOEBANED LNTEY, BAFNIIH—1Y
— TR A 1TV, A B BRI U 722 RO
DB IFEDEETHOI TV D

B BBRKEICHHIT T, 7U~EV7NV%7?X®%
AREITIT, METLIKENTETD. W, & FRE
Lo TR DIERLZE R &) D ISRy @a@%gw@m
THHBIIY —F > 7 LI TS ORF, 1997a ;
Tukey, 1970). mii, 1K, kY, FAREW)
B, éﬁ%ﬁl L VEEEZ TR, BeELY
LN, %, ZFOWHOENENMERT S & S ORF,
1997b;'Tukey 5, 1963 ; Tukey ©, 1958 ; Tukey, 1966 ;
Tukey, 1970), #EOWEHREITIT, MHOREE, W
WCRDEWVRENOREEBRBIZIVENEDDL LEIND
(RAT, 1997a ; Tukey &, 1958 ; Tukey 5, 1964).

IV =B IR T TARE (=T Ay — 1%, &
R [y 7 a2 ) \[ZHhRT, W@, ¥ 7—AKy k
JRRT T U Sy FUTRET D MR LD O DR B
% (EES, 2010).

ARG (R rmR) X [—0AY—) %
W, EAEDEF IR L EARE ISR LK O EC fifk
OEMS R IBEEIZOWTHAE Lo & 2 A, REIAERIC
EC ER OMERR RSN 2 2 L 2B VETHREL
7-.

—, MO OBMEOEHEIS (Electrolyte leak-
UTNELMEET2) 1T, EHOA— 7 L—T7 8
RO ECHEICKT 2L 5 ik D ECEDEZHETRL
TZETHY, BEA N AICKT D MlEOBEE DR E 2

FiEo,

age ;
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RIHERE & &4 (Huang 5, 2001 ; Huang, 2004 ; Jiang
5, 2001), EL fHZ HWWTEMRZ SO @A R LA
) D MHEOFEM A TN TV D (Jiang 5, 2001a).

ZAEREICHER LA O EC S © EL % Ay
BEOABRIBICH T D MHEO M 2 2 fEl T Edm
B OEAEEHEFFERTE ZHMME RO FRESCRE
NEGICRBEEZBND. LML, EEOAEEFIRIIIC
BNWC, EAEREICBIT L7 V- 7 7T A0
DEZEDBEOEN & EAEREIHEE LKiEDO EC E,
B D ELER OZN b MRS 2 RS & D BRICS
WTIEB S 2222 > TWARVY. S5O EL A BB
ECHET 254, BIEICE I D o 7T EE —E
WL ) =TI Lo TRIEND 120, FHE L
IEDR B LT ICZIT L EExOND. — ), EAERE
WZHEHE LK, FALKR OV ) — T Lo THED B
BIRWHNE S FALOBES N HIEH U 7o A 2 5
rEXOLND.

Tukey o (1958) 1%, ~SKHAARF v (Cucurbita pepo
L) 2B\, EENHD CaD Y —F v 7 EITHEWIEID
HARTEETEZNWIEE2WMELTEY, 7 —E I
VRTTAZBNT Y, EARETIIEREDEIAEDZ N
I BLEOFIE DL NPT, BIBIZ L DEY
O OERERL Sy DI ERH DD TIERONEEZD
.

I TARETHE, MR OMREORRS [v—T 4
V=] & I ra2x) 2, BREOEVWREFOSAE
EAERETHETE LK O EC H & MBI,

GO ELEAVESORE 5, — b7 L—7hiIHEO
RN T IR I B 2 DA EN DOEWIZER L CGRA

=N5is
nn e,

L, 2NHOBRIZOWTRE LT,
F28 MHRUVAEZE
EE1. V)—EVIRVEISR2BEBODEZNDZER

BETHERAIHEELKED EC ERUVESD
EL B
1) #EmE
WAL LT, V-V IR N F5 20 2 5L,
[V —DAY—] BEO [R 7R A=, 2001 4

10 A 12 HiZ, FERBERAIE ¥ — (BTHERE
M EiFget v 2 —) WO USGA TIEICHEL CTEREN



DNRE - MpEtE s V—E IR TR [TV —] OFREEFEOEFTRIRIC

72V FZ U =22 2mX2m O Xl %
% 10g/m? #HKMEL7-.
2) THEDER

2001 FZ iRk L7 @351, 2008 4, 2009 4F & TN 2010
FD 6~11 AR L, BB 13BN (1m
X 2m) \ZEHEA 2 BT Le. 72720, BB
H, BEROREEZS ST, RBREKAHIC Y == e T4

wmF, ThTho
BRI 3 KIETIT o 72,

VLA A R T E R L. S TR, LRk
(N : P20s5 : KeO=15:8:17) ZHWTEHEKS T 1M

Wi=v 0.5~1.5gm2fifH L, REBRED 1 EHOEF %
2008 4, 2009 4E KT 2010 FiXZENFi 17.0g/m?2,
16.5g/m?2, 18.5g/m2 & L7=. 7=, REBRBIM AL, FRACE
HFEFBKTLELZY 0.5~1.5g/m2 L L, 2008 FEixE
7t 8.0g/m2, 2009 £/ A5t 7.5g/m2, 2010 LA 5 9.0g/m?
FEA L7z, X VAAIE, M 3 Y — 7 & X
Y & 5mm Tl 5 [BlfT - 7=,
3) HBRURERE

REBXICIE, ¥ 7 —ARy MERT T T3y FOIE

ERBO LN, ZNHOFREFIR, SAEMEITEL R
T, MEFHERIC Y T — 2Ry MR T T T8y

FOFARNEFAE L. ¥T7—AKRy MEOAKR > MM
1L, 2 RT7—RMNEIZXVFAELE. T70bb, HERRKAIC
0.5m fAOARFEZL 1K 1 »PNCEREL, HNICHDLZ T
— ARy MEOARy MiEBRICK > Tt Lz 75
U LNy F ORI, BAHRIC X0 SRR X A m At
TH7 TRy FRIFEMOESE TR L. EAEMNE
i, BRI CEBE, MEORREE, Ehllr, RE
IZ 1~9 D 9 BFE DR (1=RAR, 9=ME, 6=2/1
TEDNT 4T T Y= b LTHRSNDIRAME) %
FAW TR L 7= (Huang 2004) . 55 ORI M ONE A4
EITA 1 IO THA L.
4) THEKEITHE L-KEDECE

2008 4F, 2009 4E &% 8 2010 4E0D 6~11 H ® 7:30~8:30
\ZA 1 EOMERE T, EAREICHE B L=k % BE %
K%, Ak (No. 1) T L 50mem it (2[m L EC &
ZUPE LTz, BRI, EARMISRER LK 0 %
DD B EEAM L 2L ) I2fTo 7.
5 EHDEL{E

EL f#il%, Huang 5 (2001) O F{EICH#E L CHIE LTz,
T2 b, 2008 4, 2009 KT 2010 40D 6~11 AICH
1 BIOEE T, MEE bmm ICHEELLES ) -7 2 H
WTHEEZEREBL, 3EH0.1 g #fik 20 me & A7z 50
mOIR L E N ORI LHEKE, RIERE ICHIK 20 mo
% A4 -48 Kpa T 15 4y M LER L7214, 10CH R T T
24 FFIE & S L ECEAME L7z, £z, &Akto1g
ZERE & FRRICHIK THEMH 2, HK 20mo % AfL7z 50mo

35

B U 7= S Re Rl B D ST

WILE AN, 121°CT 20 494 — ~ 7 L—7 i L EC

fE&JE Lz, ELMEE, 4— b7 L—7Htiio EC &

xR & S i D ECIEO H /R TR LT

K2 V)—EVIRVEITSIR2GEOERDINY S

TRERLEESH 5 DEMR S DBH

1) gt amiE

HREEE LT, 72—y IRy NS TR0 2 5,
[L—TA4Y—] RN X raR) R0 2010 4

10 A 12 B2 USGA LEICE L TER SNV K7 Y

2m X 2m OXWEZFH T, THENOLERE %

10g/m? &M L7-. RBRIT 3 NIETIT- 7.

2) ZHEOERE
2010 FEIZERRL L2 BI3BIE, 2012 0D 8~9 AIRABRIC

L, BRI IR AN (2m X 2m) (SR B A4

MEPFICEE L7z, 2720, RBRMMTh, EhoRELD

ST, MBRAEICY == e FA4 U AF 2 mARE T

WA Lz, ZAERME, LRIEE (N-P:0sK:0=15-

8-17) ZHWTEHRMRY T 1 BY7=Y 0.5~1.5g/m? fiti

L, RBED 1FEMOAFHE 17.0g/m2 & L7z, BRI

AR 8.0g/m2fiifl L7-. XIViAZiZ, B 3HES Y —

VET ZHWTHY & 5mm Tl 5 BT o 7.

3) ARV RERE
BT —=ARy MR OT T 7%y FORARDIL

B L FRRICEEm L7z,

AL, RBR 1 & RIBRICEHE L7,

4) THEREIZHELIKEOD EC ER VEBED DS
201248 A 20 H, 9 A 26 HIZHER 1 L RBEICEAER
\CHERE L7k 2B L, ECIEZMER, 7V ¥ A (K),

ANy A (Ca), v 7R 7L (Mg) OXRERRHED

(2012) OFEIZ L > THIE LT,
5) EEMELERUIRE 5, 77— bV L—THHBRDEH
B DA
20124 8 A 20 H, 9 A 26 HICH R 2HEM DS &

B350, 7)V—rETZHWT, £TXE 5mm, K

WT 3. 7mm CHEHZEHRIL, MiEO—Hma2aER 1 & Rk

IR & H R OA— b7 L—T RO EC fEZHIE L EL

EEHEN Lz, £z, #IRE 5 RO — 7 L—7 iR D

K, Ca, Mg OFIREALED (2012) DOHEIT L > THI

JE LTz, A — N7 L— 7 IR O & SRR AR LIS 5

IRE& S MR DK B IR E D E 5%, KL, CaL K

O MgL fif & L7z,

6) EHongxk (T0),

iy
AR 5) OAE bmm &0 3.7 mm TEHEL7-#EHICo
W, BRI L 72 iR O —E % 70°C TR, 4 (TC),
2%F% (TN), K, Ca KO Mg ##lliE L7z, TC KU TN

— iz

=10

2% (N, K CaRU Nz Dy
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DoHTIE, HEEURBEE (TIEREEMKE BRI =
48 - EEY RS, 2005) 2Lk H- T, K, Ca KON Mg i
Tk (B OHHERE S 1975) 12 L - CTHIE L 7.
7 EEOIAVICTILTEER (MDA OEE

ATRE5) OXEB mm & (8.7 mm THREL L 7= HE & 12D\
T, BEL 70— % -80°C THiEIRE L, MDADE
B L=, MDAIZ, TBARSIEICK > CTERLE.
bbb, A0 glc & 1.6 meD50 mMV T R U Y
LHEER (pH 7.0) 22 CEEWE L, #0571 (4°C, 15,000
rpm : 2047 f) L CHELN E{EEZMDAGHT X » b

(Northwest Life Science Specialties) % H\ T{T-7z.
Ax v ME, VU AHFOMDALZ F 430 E Y — LR

(TBA) &S EH S Z LT MDA-TBA: Nk % Ak
SHWSE (Asze) ZHE LMDAZ BT AL DO THBH.

E3E & R
EEB1. JV—E VIRV EITSR2BEDEZEDZER
BLZHERAIHKELLZKED EC ERUEED
EL B #55
1) #5—RKy MEOREDHTS

2008 4E, 2009 4E & Of 2010 FEDOFKRBRE D &4 7 — AR
v MREDAR Yy MO % Fig. 11 1ITR- LT,

25— AR MEOFAEL, 2008 4, 2009 Fix 7~10
HET, 2010 F1% 8~11 AL TRDLINID, LIEEEH]
SRORAREIIFEICL Y BT, FT =Ry MROy
T, 2008 1L 7 H 23 HETY 10 A 15 H'T, 2009 4
IX7H 11 H~9 A 14 BE T, 2010 41X 8 A 26 H~11
HBBET Iv—UAgY— B [N raR| 2 Th
R BT DM NS D, 200947 H 29 H, 2010 4

11 A 3 BIZHEENRO L.
50
—~ -0-CY-2
E
2 40 5
: )\
% 30
i /)
2 20
; LI :
€10 0 2 /
§ OAO&
0 L L L

\% S
RLAANAN AR A
& & ol

Year /month/day

@&00&

Fig. 11 Seasonal changes in the number of spots
caused by doller spot disease on the turf
of two creeping bentgrass cultivars ‘CY-2’
and ‘Penncross’.

Asterisks show significant differences
between the cultivars at 5% by ¢ test.

(2018)

2) TSRy FOREDHT

2008 4, 2009 4 &N 2010 EDOFRBRX DT T 7 %
v FOFIFEEROHER % Fig. 12 1T Lz,

7Ty FOREANL 2008 4, 2009 4K TR 2010 4
OWTL 7T AND 9 HIZEO LN, 7Ty T
DOFFRMAERIT, 2008 41X 7 A 28 AH»5H 9 H 18 HE
T, 2009 41X 7 H 11 B2 7 H 29 BHE T, 2010 4% 7
H23 AP 9H 28 AET [ —Ugy— & [~y
B A AR HEE T DA ST,

3) THERBEDHR

2008 45, 2009 4K O 2010 DK R X O Z A ME D
H % Fig. 13 1Z/RL7=.

EARERE, AEFOVWTRY =T —) 28 [
7\ Z P AZHATHEIE BT 2 M0 b i, 2008 4
X7 H 23 H, 8H 12 H, 200949 H 14 H LS4
% H, 2010 FFIT2RA B THEENR D bl (Photo. 8).
4) ZHEREITHEE LI-KED ECBEDH#HTS

2008 4, 2009 4} Of 2010 DO FREEX O EREIT
fE#E Lok o ECEOHER % Fig. 14 IZR LTz,

FEFEONTND =TV — B [RermR) |2
HARTHEIIK L HEB T DM A B4, 2008 4E1% 8 A 20

, 10 4 14 H, 2009 4E1Z 7 A 29 H, 2010 4% 7 A 22

ICHEENRD L.
5) %5’0) EL fEDH#H

2008 4, 2009 K 2010 FFOKHBEX OFEL O EL
EOH % Fig. 15 1R LT,

#H O ELEIE, AEFEOVWTRL S HEZIZIAET
FERLZOBIKT LIz, 2008 1% [ —D A 7 —) 3 [
Y7 aAPNIHANTHERS R T DM A b, 9 H 17T H
ICHB 2D b, 2009 45, 2010 4Ei SR B fE
o A e NSy s RNl

100 -0-CY-2
~ ——-Penncross
E 80
©
:té 60
o
% 40 AN
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Fig.12 Seasonal changes in the area damaged

by brown patch on the turf of two creeping
bentgrass cultivars ‘CY-2’ and ‘Penncross’.
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Fig.13 Seasonal changes in the turf quality of
two creeping bentgrass cultivars ‘CY-2’
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Asterisks show significant difference
between the cultivars at 5% by Mann-
Whitney U test.
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26, 2008.
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Fig.14 Seasonal changes in the electric
conductivity(EC) of dew collected on the
turf of two creeping bentgrass cultivars
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Fig.15 Seasonal changes in the electrolyte
leakage(EL) from the leaves of two creeping
bentgrass cultivars ‘CY-2" and ‘Penncross’.
Asterisk shows significant differences
between the cultivars at 5% by ¢ test .
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" Mg J# % % Table 29 |Z/R L7z,

FAEREICHE LK O EC fEIX, 2012 4 8 A 20
H, 9H 26 BOWFny [—T4Y— B [~ rnm
A AR THEIZE - T2

EAERMENTHETE U 72K O SRR IR 1L, 8 A 20 H,
926 HOWVWTFNL K, Ca MO MgilRET v —U Ay
—] B[R a 2 ITHATRVMER 22 54, 8 H 20
HIZK, CaXU'MgRETHREENRD LT,

3) EBELBANMYSTERLEZESOELERVTIRES, £
— I L—THEROERESRE

XD & bmm TEHEL723ES (MIEE2 5 E S 5.0mm LA
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TEHIRLZEY (B HE S 3.7~5.0mm OELERT ;
PIBIEG FAGR L 30T) 1I8oWT, BEHIROA— o L
—7Hhiti e EC i, EL i, K% Table 30 (2773 L
7.

Iz & 5 MR D EC il (ECinitia) 1Z, X 0 &FTiX 2012
#£8 A 20 H, 9A 26 BOWT I HESHALEEH LALER
IR THEICE -7, BEMTIX8 A20H, 94 26
HOWF b S HAE, EAEOmEMNT [v—T 1
— BN TR 7 a2 )\ ZERTRERWMER A AN, 4 —
F7 L—7HIHRD EC fE (ECmax) 1£ 8 A 20 H, 9 A
26 H DWW I OFRBRIX & FEL HI ] B O ) L2 B e 7
IR A DAV > 7. ELEIE, ZEHEALMITIE 8 A 20
H, 9 A 26 HOWTN b ESPALEER LA ~TH
BlZmhor-. MR TIE8 H20 H, 9H 26 HOWTh
HIEG AL, EACE O T [ —T A4 —) 28 [
YA TR TRVWE A 2 & 47

(2018)

REDHHED KEE Kinita) 1, ZEHEBALETIL 8
H 20 H,9H 26 HOWT I HEEL AN LA A~
TEVMEA A S iz, SR TIE 8 A 20 HOZES HIfL
#, LACES, 9 H 26 HOELPALHT [ —U A Y —]
N IR a2 | AR TRWER A A BTz, SR =
X, EHPATREWEE AL BN, A— s L—T
RO KEE K 13, 8 420 H, 9 H 26 HOWT
AU ZEE TR K OV AR RN BT 22 XA D e o 7z,

F— "7 L—THIHIR O K REICHT 2 E 5 Ak
O KBEOENR TR LEZ KL EIE, EHEAETIE 8
A 20 H,9 A 26 HOWT L b BES PALEA BALEIZ A~
TEWMERAZ SN 8 H 20 A THEEPRO L. &
i TI% 8 A 20 H DFEL s, LACES, 9 A 26 H DX
BT (=0 Y —] B[Ry 7 a2 ([THATE
VMR 3B DTz, SRR ZENE, B AL TR & WE R
MBI,

Table 28 The number of spots caused by dollar spot disease, turf area damaged by brown
patch and turf quality of two creeping bentgrass cultivars ‘CY-2’ and ‘Penncross’

in 2012.
Date of Spots caused by Turf area damaged )

inve:tie e(l)tion Cultivar dollar spot disease by brown patch (l'rurf qtl} a;,l];y )
& (per 0.25 1) (%) worst” Jrbest

CY-2 5.7 26.7 6.0b

Aug. 15 Penncross 14.7 33.3 40a

g % CY-2 27.7 30.0 50b

°p- Penncross 39.0 30.0 3.3a

a) Means in a column followed by the different letters are significantly different at 5% by Mann—

Whitney U test.

Table 29 Electric conductivity (EC) value and mineral nutrient concentrations of dew
water on turf surface in two creeping bentgrass cultivars ‘CY-2’ and

‘Penncross’ in 2012.

Date of

investigation Cultivar EC (ms/cm) K (mg/L) Mg (mg/L)  Ca (mg/L)
CY-2 0.227 a 10.73 a 4.43 a 22.32 a
Aug. 20
Penncross 0.317Db 15.95Db 5.84 b 30.99b
CY-2 0.197 a 13.77 3.01 13.17
Sep. 26
Penncross 0.237Db 15.89 3.63 15.60

a) Means in a column followed by the different letters are significantly different at 5%
by t test.
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B PR O AL OB DIRE 5 R OA— 7 L
— 7 iR D Ca, Mg B % Table 31 12/~ L7-.
EGORE KR D CalRE (Caiitia) 1%, JEHIHAL
ML 8 H 20 H, 9H 26 HOWTN LIS A E
MEEBICHARCTHEICE -T2, LR TIX 8 H 20 A3
BHfrEs, LACES, 9 A 26 BOEH AT [T—U g
Y By v A ARTRVWEB A B B 8 A 20
HIZAERZENRO b, MM ZEITES RO TRE N
ST F— R L—THIHE D Ca I (Camax) 1T, HEH
ERAL R N FE R IS BIRE 2l X A B e o fe. A— 7
LU— 7R O Ca IREEICKTT DR & 5 iR D Ca JREE
DESHE TR LI CaL i, XY &<k 8 A 20 H, 9
A 26 HOWT I b BES HRNAEA EAEIC R THEEICH
MNof-. SMFEMTIE 8 A 20 HOIEH AR, EATER, 9
H 26 ADEHHFMNETI—U A Y — BN~ m )
AR TIRWMEF A B4 8 A 20 HIZABEZEDRD b
7o, AR ZEIIES PO CRE ST

BEHORE S KD Mg B (Mginitia) 1%, BEHTBAL
MITIX 8 H 20 H, 9H 26 HOWFNHIEH PALEEA E
MEBICHARCTHEICE -T2, LM TIX 8 H 20 H, 9
A 26 HOWT GBS HRNE, A OmEN T [ —
TAY—] B R 7m 2 ) [ZHARTRWMEA A Hi 8
H 20 HICHEZEMNGRD bz, SRS PALE T
R&Epofz, A=~ L—7HHKRDO Mg #E (Mgmax)
X8 A 20 H, 9A 26 HOWT b BELERALRIIC R
AR L2 D o7, MAEMTIE9 A 26 HIZ [—T
AV —] B IR u R TR THBEIE T, A—
b7 =T IR D Mg IREEICKRT T 2R & 5 flitilk > Mg
JREED /3% TR Lz MgL 3, BEHHALM CiE 8 A 20
H, 97 26 HOWT IS EEY PAFERH LA ~TH
BICE -T2, WHEMTIE 8 A 20 H OIEE FALES, AL
i, 9 H 26 HOFEHPAET [ —U 1Y —] 28 [~
71 A AR TRWMER A A HAL 8 A 20 HICHEZAEN
R bz, RRERETES P TR E N
4) BERDMNYSTERMLEZEZDK CaRUNgE=E
BN mTRILZES D K, Ca O Mg &%
Table 32 |2/~ L7=.

K & B, SEFEAL B IR BT B e ho e
2%, AT 201248 H20 HTC v —TUA Y —] M
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X0 8 B OFE B S K OV AR A B e 7 B ) 1 X 4 & 7
Mmool
5) B BNYSTHREMLEZESDTC, INRUC/N L
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Table 32 Mineral concentrations in leaves of two creeping bentgrass cultivars ‘CY-2’ and

‘Penncross’ on different cutting height in 2012.

Date of (g/k dK £ (gk éwg £ (gk d(lja £
investigation gikg dry wt o gikg dry wt o gikg dry wt o
leaf tissue) leaf tissue) leaf tissue)
Leaf blad
ea. . a 5 middle upper middle upper middle upper
position
Cultivar CY-2 21.33  20.50 2.08 2.09 6.39 6.09
Aug. 20 Penncross 19.85  19.57 2.02 2.04 6.85 6.92
& Cultivar (A) * NS NS
ANOyA? ~ Leafblade NS NS NS
position (B)
A)x(B) NS NS NS
Leaf blad
ea. . a 5 middle upper middle upper middle upper
position
Cultivar CY-2 23.21  22.06 1.82 1.71 5.48 5.46
Sep. 26 Penncross 23.15  22.16 1.80 1.84 5.73 5.68
p- Cultivar (A) NS NS
b) Leaf blade
ANOVA position (B) NS NS NS
A)x(B) NS NS NS

a) Middle position of leaf blade is the height between 3.7mm and 5mm above the soil surface of turf.
Upper position of leaf blade is the height of more than 5 mm above the soil surface of turf.
b) Asterisk shows a significance of the factor at 5% (single) and 1% (double) by two-way factorial

ANOVA. NS shows no significant effect.

Table 33 Contents of total carbon (T'C) and total nitrogen (TN) and C/N ratio in leaves of two
creeping bentgrass cultivars ‘CY-2’ and ‘Penncross’ on different cutting height in 2012.

Date of ( e ¢ ( N ¢
investigation g/kg dry wt o g/kg dry wt o C/N
leaf tissue) leaf tissue)
Leaf blad
pez)iitioanj middle upper middle upper middle upper
Cultivar CY-2 451.9  438.1 44.1 44.6 10.26 09.83
A 20 Penncross 446.1 438.8 41.9 42.6 10.66 10.29
e Cultivar (A) NS *E *E
ANOVAb) Leaf blade o NS o
position (B)
A)x(B) NS NS NS
Leaf blad
ea‘t‘ a a? middle upper middle upper middle upper
position
Cultivar CY-2 413.9 411.6 42.5 43.5 9.74 9.47
Sep. 26 Penncross 420.5  424.3 42.1 43.8 9.99 9.69
P Cultivar (A) NS NS NS
ANOyA? ~ Leafblade NS NS NS
position (B)
A)x(B) NS NS NS

a) Middle position of leaf blade is the height between 3.7mm and 5mm above the soil surface of turf.
Upper position of leaf blade is the height of more than 5 mm above the soil surface of turf.

b) Asterisks show a significance of the factor at 5% (single) and 1% (double) by two-way factorial
ANOVA. NS shows no significant effect.
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Table 34 Malondialdehyde (MDA) contents in leaves of two creeping
bentgrass cultivars ‘CY-2’ and ‘Penncross’ on different

cutting height in 2012.
Date of MDA
investigation (nmol/g FW)
Leaf blad
ea. . & a? middle upper
position
Cultivar CY-2 30.30 26.77
Aug. 20 Penncross 47.27 48.58
& Cultivar (A) o
b) Leaf blade
ANOVA position (B) NS
(A)x(B) NS
Leaf blad
S middle  upper
position
Cultivar CY-2 33.64 25.45
Sen. 26 M Penncross 49.49 39.70
B- Cultivar (A) o
b) Leaf blade o
ANOVA position (B)
(A)x(B) NS

a) Middle position of leaf blade is the height between 3.7mm and 5mm

above the soil surface of turf.

Upper position of leaf blade is the height of more than 5 mm above

the soil surface of turf.

b) Asterisks show a significance of the factor at 5% (single) and 1%
(double) by two-way factorial ANOVA. NS shows no significant effect.
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BIEA2Z T EIIEBEELY LYE OD{%FHjﬁﬁ%jtffé
Mo TERY, &R, KR, TIEo, e, E
F ORI, AFRRREIRIC X 0 BIEE2Z 28NS IT N
P, K, Ca, Mg SOEB Iy NEEIZENT 5 2 & h#
HENTNWD ORFF, 1997a ; Tukey 5, 1963 ; Tukey
5, 1958 ; Tukey 5, 1966 ; Tukey, 1970). %£7=, +v
Eray (ZeamaysL.) TiL, JRIFEOKYAE S HBE

LR o CEMEOWHENEMT 5 Z & AWE I T
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Table 35 (2 % £ 512 8~9 A O FHIRIRA FAEEIZ b~
T 1.3~14CHEL, ¥T7—AKRy MiIFT—U A Y —, X
Y uAOMGTETHM L EELE. £, 2010 HFiXH
ARERN O HCTBIHILE b B VRIS, RHIc sy
T 7~8 A DWHKIRIT, FHFELY 1.8~2.3CHEV Ml
Lotz —J, WEORAEIL 2008 F LIZIEFEETH -
o, TNHDZ &G, FRBRICEWTES ) H O ELfE
W72 SR OBV NRFEO b h o2 2 2T,
2009 HE1I X 7 — 2K > M, 2010 FFIXEROREBIZ L S
L OBENREE L TND Z AR ST,
ARBRICB W TEHS 25O EL EORIECE, MY &
bmm TEML L7723 A2 MEE LTERY, XY &
5mm LA FO¥EL TN & OMIZBIBEOREIZEN S D &
B, 220, MEadEz CTESEZERL, Bk
O EDEL /50 EL E LR E 9 it o K, Ca,
Mg IREZBEEL, i bOMEOEMN KRR OENE
Mgt Uiz, ZAREICHEE LZKEO ECMHE, K, Ca XN
Mg #REX, WSEROMEOZEEL L TV, —J,
HEL 5O ELfEIE, ESPACE, BT OB
P HBNT b W SR AEE] OO S D 75 % S LT 223, LT

875  (2018)

BEL LR CEN L 72 AL EE CZ D ZEAY K & U ME A 2378
o, FIT, BEHOWRE O MR O AR R E %
HELZEZA, Mg KO Ca BEIX, R—METH-T
HIEEE PALEA EAERIC LR THEBICE P72, 72, &
R ClERd 5 L, Mg & Ca i, HEH P, Hr
HoOWFNE (=T —] N R 7m X (2T
IRUVMEAIR - B, RS, EGPAEBTEDENRKE o
7. ZOEWE, SFER O SEFHEOEY, EAEREITH
T LK EC M OMERERR 43 i BE o dh Rl ] D3 &
—F Lz, Zhucx L, EBHOA— 7 L— 7RO %
SRR X K, Ca, Mg OV b FES 7 K OV FE R
WZEFRD bR -oTz. Tk, A— b7 L—7 0B
& o THUIALRR D e X, K D SERERR 53 DS R H L 7=
EEZbN, ZOXIRFEMHTTIHK, Ca, Mg DIEHD
PR ICE S AL R ORI R 2o 7o & B 2 b
fo. DI, BEH O & RITIEE T L ORI
ERRO LN NoT=Z Ehh, A — 7 L—T iR
R & BT EE S OB A B RARKWR L TV D LB
2Tz, TNHDZ EnD, EAFREITHEE LKL
OFEL AL OR & 5 HHE O Ca, Mg RE O HFEM O
BV, BEE D OB D DR HEOEWZ K LTV
LEEZBN.

—77, EHOWRE DK K BEICOWTIEHF
IZH B2 RERZENRS b h o 7o KITEmEmIcEs
WTCA A RIEETHEIN L TRV, HIlN - MEN oM@ o
ML, pH ORE, RBEOF LR Y, EER AR
FERZ LTS (LA, 1987). KD XS IZHESTICH
TR CTHAE LBEMER SV L, SES T OE RS DOE
FIIF L TV D EZZ b, BEH DR L 5 iR ORE
DEIICE > TEBTDHEEZ BN,

Zhang 5 (2013) 1%, 37X AFXE R (Leymus chinensis)
DIEL D CIN HITFERMDETII - TR 2D Z L &2
HLTWD., 22T, BB OES D CIN HizHon»

Table 35 Average monthly air temperature during the investigation period.

Average monthly air temperature("C)

Year
Jun. Jul. Aug. Sep. Oct. Nov.
2008 20.1 25.6 26.0 22.6 17.6 11.5
2009 21.1 25.2 24.9 21.0 17.1 11.7
2010 29.1 26.9 28.0 23.6 17.4 11.5
Averageyear o ¢ 24.6 26.2 929.4 16.7 11.4
values

a) Average year values based on average values between 1963 and 2010.

b) Data of Aug. and Sep. in average year values is values except for data of

2006.
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TRTHD L, FEHPAEN AR TEL, Tv—
TAY—] N [ 7m 2] ITHRTRWMER S SHh,
BEHPNEETEOENKED T, BEHO TC X, EHH
fr, SRR ZREIIAbNRnoT. L, R
D TN &, HEH PR A S TRWMEM 23 H i,
LT [ —U AV —] 3 [Ny a2 [ZHRT
EWEERA LN, TRHDZ ENHEL D TN NEEY
@ CIN iz L =& 2 b=, £7-, Hikosaka b
(1994) 1Z&®A a7 WA (Ipomoea tricolorcav.) %
A, BE OB > TEFOERGEPIE T2 L
ERELTWD. KRBROFRRND, 7 -7 b
77 AT, EHPAEIT EALEIC AT, N7 m2g
V=T A Y =R TES OB HEST LTV 5 ATREN
NEZ BT,

D MDA GEIZES P TEL RLEMAH Y,
[ —=UAY—] L0 HENRSRELRENET L
(N r7uX)] OEGPEHTHEICEZ»T

MDA (TR D BENRE DOBRLRFZ IR S 4 2 NEEE e
{LSORFER T, BEA b L A2 X MR ORI ORI &
o TWA, Jiang & (2001) I, E— A ML REZIT
72 h—/7 = A (Festuca arundinacea Schreb.) &/
VX —T )—2"F A (Poa pratensis L.) \ZB\CHE
£ O MDA & O Z# L, Hui-ping 5 (2012) &
LI A DLV A% Z 727 U (Setaria italica (L.) P
Beauv) I8 W TIEL D MDA G &OEMNEZHE L TWD.
F 7=, Leandro & (2011) i, A * Z £ MR # (Bipolaris
oryzae) \ZJ&Ye L7z A X (Oryza sativaL.) DHEE O MDA
GROBNEZREL TN, ZHHDZ &0 LY P
® MDA & EOLEHT, MEMOMEDENE KB L T
D, BFEORIRRCEEL YR EIC L 25 0BG L v ifE
ML=t EZBND. ik L, Y EALEIE MDA &
BENERWZ E2 0, BEHOHERNE S, HIGORENDR
WEHEBR S TZ. T, BES ARSI D IA LRI T
A LTI RIEER OB WIER L, EFEORIRFEIC L
LG HEZITR0T VD, WAV IAS E AR KIS
TWB T DEYFAIZLE R THREOREN /NS o Tz
EEZLND.
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INHEDOZEND, KRBRICBWTES SO ELEO
AR DN ME M O MFER O & L TR L g3
RE LT, #5250 ELEOREITIES EAH A2 &
LTRY, BHFMHIHSNTHREOBREN D I N2 2
L, HEEZ T LEIERRT, HEDODRWEY EATE
DOHEM S, BEZEZ T IES D5 O EL A KM=
RnoleZ ERBZLND.

U EORERENS, 7 )= IR T ADEZEDE
BEIREEOBREMOEOCL, EFROFRESCHIRIC L 3
G OEGITAE D ZEL 5 D HEHERL 53 OB O TR B S8
ERIFT EEZ BN, ZAERMITHER LK EC H,
PR OREY DR & 5 MR D Ca XU Mg iR EICK
BInNdEEZ LN

$58H f =

it B P B QMR D Bre B [ —D A4y —) & [
0 R FH, HREOEASE LS AERTER LK
? EC it & BRI B S OBEHY 9> 5 O ELAH & 325 O
& O R O MRS R IR A A L, 26 OBRIZOWN
THF L. Z0/ER, EFEEEROY 7 —AR Y Mid
N FERNT T30 Ry FORFEERIL [ —T A
— B[R aR | [ZRTYZRVARR A LI, £4
EL [2—TA4Y— B[Ry a2 (TH_NTHICH
SHERS Uiz, ZAFREICHE LZ/KREO EC i,
TAY—] B[Ry X (TR THEICERSH#ERL, &
BB MR OFEWE —F Lz, LL, BHE DS O EL
ED AR O, B O SRR OB & SO L e
WIHER D o7 BEHHRMMOWEE S MliERO Ca & Mg
WL, To—UA4Y— B[ raR ] (THhRTEL,
SRR, AR EICHEEE L 72K O EC il M UMK Sy
BEOMBEROBENE KL LLEOZ 0D,
TAY—] & Xy rn ) OEFEOEFRIBRE O L
FOEWE, IWESLEZORIR - MR K5 DB
D BEH DD OIS OB EZ KT L, TAERA
\ZHEEE L7k EC B, FEHPALEOHRE O fhitio
CaX° Mg IREICKIEIND Z ERH LM oT

Mo —

ro—
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REBE

s

FVIE

ARTI7 V= IRy NI T AOBANEI 2>
72 1960 EAR LU SE AT 510 7= » THRESFHEN A Y, &
HIZOWTOFEWMNRZL otz X rm A BEL DA
NTETCEA B ERTER. LL,
1, RO ML TMHERIZH T b DD, HAD L
HIRE A=V EBEDEZEOEIRLIROBRE Tz T
X, TR OXBEEOE LWKERTICES 7 ) —r o
EAKR T RRE L 2o T, SATIEOEEFEHEND
1%, BEEOXBERTOLRWRE~OEERE T
[V —UA4Y— ORFOEHKIL, [Rrrnx) Zkk
_XTL7EHY, [L-93) @ 1.31F, [N A1),
VA2) LIHIZERET, EEENE MR INDSET
HhH. 2O LD, EEOEBEOETALES LS M#
WTH [V —TU 1Y —] OFFIT L > TEWEEDBHERF S
nNoEEx6nM5%.

ZFEOI Y= TR NI FRATY = NIRELT 5
T YT =BT, ERERORE E & HITHEmL, A
Ry MROEVA 7RISR SR, 7V — OB — 2K
DD EHICREBOLES D EnNMEE 2o TS (B
5, 2010) . 207, L OINVTHTIE, FBEV— b
DR E A OHATIC L > TT > by T =0 B4 B
=L TAHEEMTPRA TS, LnL, ZOEEICL-
TT Y M T =VEHEERICHETZ EIEIRARETHD.
=Ty —] X, [Ryrvx) L5720k
T VBN B LIC K, AFREITLE L CHER S h
5. ZOBIE, A0 VU IR NS TRAT Y —
COMER & A — FOWBEBRLEOIEEDY R
I A NOBEIZOND EEZ LS.
BREROER L LT, MRS RKOER EZEX LD
23 (Huang, 2004) , Dernoeden & (2008) 1%, Rl
WS 5 Z LIC k> THERBEPBEBIND Z L 2 Wi
LTED, MEOEEBRRKREVWEEZEZLNTWS, ¥ T—
ARy MFEIE, ZORy FEHOZENERITHIET 5 &
EEAMA, N T 477 VT 4 —mEF LR TS
LZEERETHD. £12, 7770y FIL, EEEEK
TEEDIEPWLWEAICIZER 30 cm BEOHE DR
yFEBHEL, EAMNEEELIKTEES. [v—U
A Y —] OFRGRFETIE, RO — KK DB D
MR R DR A 1T > TX 2. ZORER, ¥ 7 — ARy
NI L TRV R 2 8 L T b, ¥ 7 —AK y b
PR L2 GE8 TH Ry TN/ E <, BRI Y72 Y
DRI D 72N Z LD b, BB A OHA# IZEH0 0 2=
BT D ERHERINTND. 7T 0 Ry FIZONTH
SRFEIC IR T A L T ORAETBRMTHEZ ENDAR

V8=

[~
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I L CHIpRIERH D B2 bivd. B, 7Y —F
VIR N T TG AT =BT BIREICOWTITRIE
JRRE L 2 U LARDRENL L O IANTIHENLHRE SN
T (TERa—2EHES 2015) . [—TUAY
—JIZOWVWTHHHTRAELTWAZ ERHESINTEY
BT —ARy MERT T 07 Ry FLADOREIZDNT
X, SRBETONERS .

[T —TA>—] %, 20084 8 HIZT A U W ERIEH
DACALK M 27 » P CEREd 5 NTEP #RBic— > RV
— L7z, ARBRICBWT Tv—UA Y —] 1%, £T7—RK
Y MERT T U Ly FATKRET DD E D &Rl S
fo. FEl, BOIRBENERESND T AV I ERENOK
b B o O FRBR I O SV RIS BV T b i < Al S vz
ATERRANT DN T, VR TR S 4172, 2004~2007
O 4ERICDT 5RBOBETHITIX, ¥~ k7 ) —
B BFHIECH 1 L TH 7= (NTEP 2008) . %7z,
2012 7 AV A 11 KFOHERFHIZBNTH T — AR
v MEMEME SRS L <Ml S EGmE TH 1 i
TH o7z (Settle 5, 2012) .

[V—UAY—] OFRBETIE, H—kiEkITEER
BHEITSTZ7 V= IR N7 T AN E I
BWTC, HEOMFER, ME K OWERIC L EREHE %
2T, AFEOEZTHEE LEAD R G BV T fkE st
E2LTWAEAEEZREL, 205 OEAERED SRR A S
B L 72 2 & DN e O Tk R R 7 AT
Bt 2 R ORBOERICORR - EZOND. =
NETOZ V=BT Xy NI ARBEOERICET S
WEITIL, 20X ) RFIENPEICE NNl T R 7
Bl 6o T, AFEE, MEERE L, AF0RkER
FEOmWI V=B 7Ry NI AREOBRICB W
THAZRFECD L En 5. H—REE RO
146 RfED I v —r ZBREMICL, T —ZAKRy ML
TNy FMER S D & & HITAFRBRFHEN R
UNVRRME A e R & U CRESRE R 24572, Bonos & (2005,
2006) 1%, ¥ 7 —AR vy MERHHERZARICTER S BIET D
ZEEREL TS, ARBRICBWTY, ¥F7—RAKRy b
JRMHR I CiRtk L2 R B RICK D2 RE CTH LI
=%, REOMAAEDEELEZTHH T —AR y Mi
RHERE DN B SND Z ERMER SN, £, &F
RERFFEE I, BB BIEL, £FORGERFHE
DFEVRME ZRRA L LI SA BRI A RO
HIE N E < BB EIND 2 PR I, fiERERR (L)
HHDDd 54 H T, IMEMIIIFEFICHEERFETHD.
(2 =D — ] idx SRR R CTIE TR B 2 &S
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MEREN TS, ZOREE, SHFELER X RBR 0 & D
FERBROBRICB W CHIFEOEE ORBRES N HEE T
THBEH W ELEZ T ZOREE Lcan =—£H» 5
B LT &0 D, MHBEEICEI L CHRVIRIKIE 23 3o 72
TehEEZLND. 5T, 2O OMEEICZR LZEL
EBMEERD [ —UA Y — 1%, EEROLFEDI Y
—E VIR NI TATY = OFER L I T G
HEOFAKROEFH A NOBKICKE S HBRT D L5
Zbhb.

REFFETE, [—UAY—] OEFEOAEREE [
YU m A R L LR RS ARy ORERICAE B L
Tl L7z, ZORE, [v—UAY—| OEFOEH
ORKERET, oo 3 TEL, K& Ca kD)
Mg & OBEfRERT KiCa, KMgl, [o—UAY—| Hi
[N 7 a AR TEWZ ERHALNE o7z, E e,
[ —=UAY—| ODEFNEROHF T =Ky METHE
N IR X ] | ZHERXTEWI ERERINE. KT,
AREAERNC AR D AL FL M o BIEA, e oo AR Ko
HaBE DA k72 ER O RLKE TR S ERIRE, YA S
VR E AR K R EEEY DtsiIC BB A e E & R L
TERY, MM, TEENE, WESEE, mRtEE &0 5L b
S TW\% (Beard, 1973b; IUA, 1987) . 7 U —F
VIR NS T AT, BERICESBO K G RICEE
FAH LI, KOMBAIL L > TEFATRLELZ VD
WENRHD (HSH, 2012) . 6D ENBZ U —E Y
IR T TADEFEOEFTFERIEIC K BEESL TS Z
LRI NI

M, B, Tl LI L o T OZESZE R &0 b IS
MOEHWE 2 ENEHT 28T —F 7 LIEERh
TW% (Tukey, 1970) . I DOZEIEDOE EZMALDI L T
WZiE, KZBLIZSWI T2 TEBEHY, Uy I ANRTE
LTCua vzl L T\a. WEOEHET, miE, (KA,
FiEo, #AEY, FRKR O, ARRERIC LD EE
& o TEHES KT 5 & S ORF, 1997b ; Tukey
5, 1963 ; Tukey, 1966 ; Tukey, 1970) , #& OIE TR
B, MOREE, GEICZVEVWRAHDEENDS O
A, 1997a ; Tukey &, 1958 ; Tukey o, 1964) . F7=,
I, iR, KR, SRR OREA ML AICESLEN
D LSRR A A LD, IEMERERI, MR ONRE 2 1l
LIEOZbZSI & Z L, #{b L= IEO M= 12
< 7e 0 MY e EOMBE OEIRBE S D FRZ K,
Mg, Ca [TV H SR T WA Y L S it T D ORA,
1997a) . EEDO 7 V=B IR NI T AT Y =Tk
#EHHO KX Mg KO Ca ZE0MEEN & BN E L <
DL, KR Ca OilC k> CTEFRMENEE D Z L0V
HINTWD (6, 2012) .

47

ENDBKTRICNT T, 7 V= IR N TRADE
ARETIE, BB LIEKRRZMETS. £z, EF0
U —E IR NI TATY = TIRRE, BIREE
OTF B HHEKRENEMT 5. 20720, BEHLWE O
HENBEIND EEZ DN, SHIZ, XD
PRRERR, SRAMRIC K DRk, R E ORI L DR
OB CBRREEIC L > TH Y —F I3 E
INdEEZBN, EHEFO K Mg KO Ca %50 HERERY
NERDELWVEDICECEKRL TN D EEZOND.

ABFIE T, A S U —F v 7 S e W IR Sy
Th2 K, Mg, CalZhB L, MR OME D@ T
—UA Y —] LR MR O T 7 a2 [H
DEAEREICHEBE LK R OIS OIE & 5 il L7z
ko K, Ca, Mg IEDFEMELZ BT L. T ORE
HRHLIEEZEDL T —AK Y MF, 7T 7Ry FORAE
WMo —=U Y —] BN IR 7n A (ZHRTINEL, &
AERMITHETE LIZ/KO Cae Mg OIREL [ —U A Y
—] B[R ZHRTREho . £, EHO
W& D PR oD BERE Ry i BE 00 R ] 25 13RF I Mg, Ca i
BB, Bl EA L 0 b AL CTHRRICBLILE AR
ISR L7k O BECIEORS R4 ik Lz,

Lucas (1996) 1%, EZFICRETHHE, FrlcE v =y
DIFRT T IRy FOREDEFOABTZBREZHEL,
BEROFEHIC L > TEFORIBEZIIMH SN D &L #
HLTWD., AR TIE, BEHILBEZTT70 0o T3l
X OEARMIHEE LA O EC AV K, Mg, Ca%
DI EED [ —UAY—] L R aX] O
T ] 22 D3 R T A AL BR 2 47 722 o 7o kBR X oD SL TR TR A2 12 Eh
TEWIZ ENFEREN, (V=T Y —] OEHOREH
DG E D MR ORG ORI [N 7 m 2 [T~ T
INEVERE R B LT RER B X BT,

WA, 7 ) =B IR NS TGRS~ DREFEOEE
IR & BT D FEB L LT, MBSOt i 2 Ok o8
AR, HZOTR A SIS SRAMR OB BT 5
UV y PRIRA N L X 2T 288 & LTRSS D
FIZEADOLTREZRET 20RO H 5G6HILEHD
R E U B W 72 & OB M T TWS. Z D X
D 7R R DTN T, EAEREICHEE LTk
D EC % G+ 5 Z Lok - T, 2R a2 FEINIC
HDRDIEMARRTHD LEXOND. £z, EAEEHEE
X, 72 V= IRy NS T RTY = DEMNRRED
W & o CREBIREBZE L, FEEHEITS> TN,
TAEMICATZ D EEUIR B, U T2 A AOBZWNT D
EHIITHONTOWRWEENRZ V. RIFETITo 70 &4
KIENZHETE L 72K O EC % FLi a9~ 2 Fik1, /iR
GHEPRFEREE CHONIIR—RFICRR D7) — 2 T
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W L72KED EC A i 5 72 Fik CHEGEHI 2 2 & 28
AHET, UTNVEA LTI V= IR NI TRT Y —
VORBBRECATLREB AR T L 2 N TE, TAEFH
FEORREERIZEMRTE L LB2615.

DAL, ABFFERRSCTIE, AL ORI A WP L
B350 & 8 R 72 AQRL A 2 20 =AY R E L A& Tk R FF
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PE, TEHEPE, B2 DR E O BHEME 7 ) — 1 7N
VNI T AR (V=T A Y —] ORR%EE R Y0 TR
WS E-BREBRBREZA ST D E LB, RO
HEOEBFROEAWEIBEET 28 LY DD O
BERL Oy DVEHICE R LA L 72 b D TH 5.
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WEME

AL, 7 V= IR NS TR (=T g Y
— | OBKE AL & HBA BRI D A B RE
DIREVEOHSL EHFEICBEALTEVELELHZHDTH
5. bbb, Q7 V= IRy N TR [v—D
A — | OBIRFROBEFIEROEOFREAR, IHIZ
HT =Ry MEMHREE, 79 08y FIEER T
N T = OFEBIMET ARV, OWURSE, EERAE L
FETFIZBIT 2EZOANY BY &, ZAMNE &KL oMk
e L OBR, OBKZED S ADORMITHEE L2
DIBERL 53 B B DOWEIZ BT 2 F M H O wIngh o

7, @R A ALK O BEAVL A BE T2 W E
FEAFRIE R ONE AR TN LK O EC fH, MRS
GREOBG, @EFOSAMNE, ZAREICHTE LTIZK
D EC 8 & B IREE, 2E5 @ ELAE L ORfRIZHON
THEEITo 7. ZO/RER, LTOZ ERHLMNE R o7z,

@O T =04V —] OBRERO—RRYIT, WEKE
BT O S FE LR85 AT o 1o SRERATE O HZR O E: L
ERORAEDT DL ORI L1223, A7 LTkE
KRICATFEOT o T = URHRBENR 146 KER
WA B LTz, BT, &7 — ARy NEIFETEL O
T U Ry FMRENRE S, £F=0OT M7 = R EE
DOV 9 RKBRETIL L. TNHICH T —AR v Miths
PERE L, BEOT v b T = URBMEMENZ 0 BEE
WL T 1 RBRE MR 72 10 REREHNT, 5
~6 DBIREROMAR DL ICY- 1], ICY-1J,
[CY-NI] @ 3 EAMAERRL, FFAMEKRD 3 &R
DE T — ARy MERE, 77 728y FIEE L O T
VRUT = URBBREICOWTHHE L. 3 AR,
R LB O IR IR TH T — AR v MEIH
PERE L, AFT LV T = OFBME» - T2, R R
DE otz TCY-I | \ZH T —AR v MNEIMFEHEDS BV ME
Mz L7z TCY-II) @ 1BKERHROERE 1 %N
ZTARREMD S AL [ —T A Y —] 2B L.
BRI =T — 1%, BEFERETH D 193],
[RUAL R [ 7mR) IV HET—RAKRY Mk
VT T 0oy FITT DL E <, £F07 v by
T =2 DFEBUEITAR 5 7.

QEFOLAEMEIX v—v Y —], [L-93),
A OIRZES R T HEAAED b, EHO
TRy G BE, [o—Ua Y —] & T1-93) 1T KEEN
%<, [=RyrnmA)ifCa & Mg &ENEMENNED
bi=. KMgt, KCalktix, v—vA4vY—, TIL-

[~
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931, v 7 m2] OIEICEVEAATED b, FEH D
ISR B B L OV B R OB W AR SN, B
FOEE OMLSy & BEO SR OEOL, ZAEMNEO R
FfO@ENE—FK LT

@ AR MEITAETE L 7= K O BERE % 5y O - RS
X 2 0 E R O T A O FMZEHFAZ O\ T, KREOH|
TE T, FUHHlAlE LU CREE I VY T AORIA RN
IZHARTEVVE L 72 2E D Sz, Ca REOHIE
RV, THEmHHF & LTHbT v & v OB T
IMTHANTHBEICEWMEZ R L2, LvL, Mg #EOH
TEIZRWTHE, FEdlAl L LTk v 2 o2 mL <
HREREE O LT bR oz, ECEE T
PMHIA 2 7N L CHElE L2 K, Ca, Mg OfiE & OFBIT
FEFIZED o1, R ZE LT EC 8, K, Ca KW
Mg BEEDETIZBWT [ —T AV —] BxtfEinfE [~
VOB AIZHARTRS R L, ZAEREITHER L7k
® ECfH, LA IREICMEMZEN R I N

@EZEDOHT—AKRy MR, 77023y FDOIRET,
R A MALBR X S ERX L 0 £ <, R A LR X T
[P —UA4Y—] B[R] Lobhe{#BTIH
MAREO LT, TAFRmICHEEZ LoKEO ECHE, K
Ca, Mg JEFE T, BB AI ML X AR AR L 0 &<,
A ELER T =TV —] B [Ny ruR) &k
VRS HER T BN A LN, ¥ T7—AKy Mi, 77U
Ry FORFEROEWNE —F LT,

QEZFOEAENEIL, T2 —UAY—] RN r7mx]
ICHARTHEICELS HER Lo, EAREITHER LI KO
ECflix, (v —UAay— i [N 7o) (THATH
IR HER L, SAREOMEMOENE - L. Ln
L, 50 EL O RFEMOENE, ZAELEO MM O
BRI LARWEAE N 72, —F, EHHMEOR &
IHIHIE D Ca & Mg EEIE, ZAMNE, LARTICHEE
L727K{#E D EC fl, Ca, Mg RE O MFEMDE W& —F L
7.

O©LL Ep & IR o SRR L ER B 0 D B iR S T
THRBERELRERICHN - ) = I NS5
AgnflE [ —U A Y —] X, ¥T7—AFy MNEmwEE, 7
7o vy T, B R OLTEOT v h v T =K
HEMEICENT-GETHD Z ENH LN E R ol RinFE
DOEFEOEF KOS EREICBEE T 2R, ZARmIC
FEEE LK O EC & O Y & FEEIC BT & 5
BN E ST
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COWMXEFTDHICU - T, KA, HEIS 2B
D, BB D55 % & BT WN KRR EEHE oA K OV
INK R B HAZIEF— A IE# 2R L EFE4. £
HAE 72BN S & R % 15 o 72 T K 8l B A 5L
A, FUNR B FE RS2 e AR IR SEHT 2 L L1
T. E6IL, ARICEDLET, FRZ2ED D ETOLOX
z & 720, A W o 72 BT B R LA R AR A R
A, R TR PAFBIR R ESAE, FHE R4
ERARPBZ AR A R L L ET
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Breeding of a creeping bentgrass (Agrostis palustris Huds.) cultivar ‘CY-2’

and characteristics of summer bentgrass decline of ‘CY-2’ turf

Masahiro KATO

This study summarizes the breeding process of a creeping bentgrass cultivar ‘CY-2’ and the growth
and performance characteristics of ‘CY-2’ turf under limited or non fungicide conditions in summer.
The results obtained were as follows.

1. Breeding of a creeping bentgrass cultivar ‘CY-2’

146 clones of creeping bentgrass were originally selected for disease resistance, insect resistance,
low anthocyanin appearance during the winter periods and heavy summer heat stress based on pes-
ticide-free conditions. 9 parental clones were finally selected from the 146 primarily selected clones
based on resistance to two major diseases, dollar spot disease and brown patch. Selection was also
based on low anthocyanin appearance during the winter. One other clone, previously selected for its
resistance to these diseases and low anthocyanin appearance, was added to 9 clones to create 3
polycross groups for breeding. The degree of resistance to the two major diseases and levels of an-
thocyanin appearance were examined in experimental polycross group cultivars CY- I, II, and III.
Each group consisted of 5 or 6 parental clones according to the turf characteristics. In comparison to
existing cultivars, ‘L-93’, ‘PennA-1’, ‘PennA-4’, ‘Putter’ and ‘Penncross’ resistance to these diseases
in the experimental polycross groups were higher, and anthocyanin appearance during winter peri-
ods in the experimental polycross groups were lower, respectively. ‘CY-2’, consisting of 6 clones of
CY-II and one clone of CY- III, was evaluated to be the best new bred cultivar in total performance
in regards to low susceptibility to the major two diseases, low anthocyanin appearance.

2. The characteristics of growth and the mineral nutrient concentration in the leaf tissue of ‘CY-2’
in summer

Putting quality tended to be high in order of ‘CY-2’, ‘.-93’ and ‘Penncross’ grown as putting green
under limited or non fungicide conditions in summer. The calcium (Ca) and magnesium (Mg) con-
centrations of ‘Penncross’ were distinctly the highest of the three cultivars, ‘CY-2’, ‘1.-93’ and ‘Penn-
cross,” and the K concentrations of ‘CY-2” and ‘L-93’ tended to be high. The K/Mg ratio and K/Ca ratio
tended to be high in order of ‘CY-2,” ‘,-93,” and ‘Penncross,” and this tendency was consistent among
the years.

3. The relationship between mineral concentration, electrical conductivity (EC) and pH in the late
fall dew water on the ‘CY-2’ turf

The additional effects of matrix modifiers on the measurement of the mineral elements in late fall
dew on two creeping bentgrass cultivars by atomic spectrometry method were observed. The calcium
carbonate as matrix modifier for the determination of potassium (K) showed higher values than
without modifier. The lanthanum chloride as matrix modifiers for the determination of Ca showed
significantly higher values than without modifier. The lanthanum chloride as matrix modifiers for
the determination of Mg showed no effects on them. However, the concentration of all minerals in
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the dew water of ‘Penncross’ was higher than ‘CY-2’. The co-relationship between EC and all mineral
concentration values with matrix modifiers was significantly high.
4. The influence of disease injury and fungicide application on mineral concentration in the dew

water on the ‘CY-2’ turf

The number of spots caused by the dollar spot disease in the non fungicide treated plot was larger
and the rate of disease area of the brown patch was higher than in the fungicide treated plot. The
number of spots caused by the dollar spot disease in ‘Penncross’ was greater than the number of
spots in ‘CY-2’. The EC of the dew water adhering to the leaf surfaces of the non fungicide treated
plot showed the tendency to be higher than EC in the fungicide treated plot. Moreover, the EC of
‘CY-2’ tended to be lower than EC of ‘Penncross’. K, Ca, and Mg concentration in dew adhering to the
turf surface in the non fungicide treated plot were all higher than the fungicide treated plot, and
their concentrations in dew water from ‘Penncross’ were higher than the values of ‘CY-2’. From these
analysis results, concentrations of K, Ca, and Mg leaching to adhering dew on the turf surface of the
creeping bentgrass differ among cultivars. Moreover, it was suggested that the leaching increases in
connection with the damage of stem and leaf by diseases occurrence.
5. The relationship between turf quality, EC of dew on turf surface and electrolyte leakage (EL)

from leaf blade of ‘CY-2’ in summer

The number of spots caused by the dollar spot disease and the turf area damaged by brown patch
in summer were fewer in ‘CY-2’ than in ‘Penncross’. The turf quality of ‘CY-2’ was also higher than
that of ‘Penncross’. The EC of dew water on the turf surface of ‘CY-2’ were constantly lower than
those of ‘Penncross’. The difference between EC in the two creeping bentgrass cultivars may be re-
lated to the difference between the turf qualities. Differences in EL from the leaf blade of the culti-
vars were not significant in ‘CY-2.” The Mg and Ca concentrations of the shaking extract solution
and the leakage of these components from the leaf blade with a low cutting height of 3.7 mm were
lower than those in ‘Penncross’. This explains the difference in EC, EL, and turf quality between the
two creeping bentgrass cultivars. The deterioration of turf in summer causes increased rate of min-
eral leakage from the leaves, and this can be detected by the increased EC of dew water on the turf
surface or higher Mg and Ca concentrations of the shaking extract solution of the leaf blade with a
low cutting height. These factors help us in characterizing the differences in heat and disease toler-
ance between cultivars.
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