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Abstract

l.) ‘ This study was conducted to investigate influences of various trinexapac-ethyl (TE) application
on growth inhibition and visual quality in Kentucky bluegrass (Poa pratensis L). Treatments
%r;;%caktégr were as follows; Control (Non-treatment), H100 (0.005 a.i. g m? 100 mL?), H300 (0.005 a.i. g
o m?2 300 mL?), R100 (0.01 a.i. g m?2 100 mL?) and R300 (0.01 a.i. g m?2 300 mL™). Turf color
ﬂ OPEN ACCESS index, chlorophyll index and visual quality of Kentucky bluegrass were not significantly
*Corresponding Authors: different, so that not showed damages of TE application. Shoot length and clipping yield
122)1%22'?533’%55%%771159 in TE treatments were decreased by its application amount, but unaffected by its diluting
E-mail) imOsunkim@daegu.ackr concentration. Compared to time treated TE, shoot length was decreased at June than May,
Tel) 46242-621.57%4 and clipping yield increased. These results indicated that TE amount applied on Kentucky
Fax)+82-42-821-8888 bluegrass decreased shoot elongation and clipping yield and its application concentration
E-mail) gjlee@cnu.ackr was unaffected on. Also, turfgrass growth was influenced by application time of TE.
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SR o)7L AR E S A o5 1127]of| st g E Tk Soll sl X AdSo] E5FslA| 1, %

S A Qlo] HThAhn etal, 1992). 7t o] 53} @431 BAS FAISHES w2|5h7] oAl 24t
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S| o] of| 3L HE| & Qo AFEE 4 = AR AYA = E| Aol Y (trinexapac-ethyl, TE)O] HHA]
O 2 ARZE] 3 QITK(Cho et al., 2019; Hong et al., 2009; Kim and Park., 2020; Tae et al., 2010). 21-27]9]] TEZ} 2] 2] SHA]&
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7} 2 g5t} wheba] & A= ZE 7| EF 12 2(Poa pratensis L.l 4] 237273 A trinexapac-ethyl®] ] 2]Hio] w2
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TES] A2 s AE)7] &R T Ae] M 2|, A= A Bl 7HA A 582 ZAFSIITHTable 1). A A 212
=:]
=

S 215 Y 7HAA FA -2 747F725-733,395409 H 731-7.330.2 A2 SAA GRS LE
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9] 739 6% 18%Y ZAKTE *2] ¥ 14 ol 7274 % 2]-HH100, H300, R100, R300)= tHETETH =311 6
Y 259U ZAKTE A 2] & 219 Z2holl A= R100 #]2]7-7to], 7€ 29 RAKTE A2 2 28 7 1holl A= H3002} R100
2] Lol| A tRETH A1 O 2 §-o]AQl 2ol & UERITt 2 AollA|e] U A2 oA JEATL ST AL
trinexapac-ethyl®] 2]2] A] Zrt]o] JZ47} F7FSH= Ervin and Koski (2001)2] Axte} F-AFSHITE 12 AR} 22 %
At A TE A 2] = 149 1} A] ZE]7| S5 1| A0] &4 2|47t 5716k AL, o] Foll= Al 712 73 tol] ket A 2]+
H xfo] & LR o= %t o] A5 270] whet A3 52 2ol & YERo] TEQ] X 2|7} th2 Ak Leh 7] whiE o
2 ThEITHHeo et al., 2020; Kim et al., 2019).
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Table 1. Growth and quality of Kentucky bluegrass in pot after application trinexapac-ethyl (TE).

Before 1st Experiment 2nd Experiment
Treatments”
May 8 May14  May2l  May28 June 4 Junell  Junel8®  June25 July 2

Turf color index

Control 7.25a 7.19a 7.14a 7.16a 7.31a 7.45a 7.39a 7.25a 7.11a

H100 7.27a 7.20a 7.16a 7.14a 7.33a 7.46a 7.41a 7.27a 7.14a

H300 7.29a 7.20a 7.16a 7.17a 7.34a 7.43a 7.40a 7.26a 7.16a

R100 7.29a 7.17a 7.11a 7.16a 7.33a 7.45a 7.38a 7.25a 7.16a

R300 7.33a 7.18a 7.13a 7.18a 7.34a 7.44a 7.40a 7.29a 7.17a
Chlorophyll index

Control 395a 429a 380b 425b 457a 537a 539 585b 559¢

H100 401a 437a 409a 462a 492a 559a 597a 627ab 562bc

H300 407a 439a 399a 445ab 467a 561a 582a 621ab 585ab

R100 409a 432a 399a 467a 496a 572a 600a 635a 590a

R300 401a 437a 402a 465a 497a 569a 592a 622ab 581abc
Visual quality

Control 7.31a 7.30a 7.40ab 7.29b 7.25¢ 7.43a 7.41c 7.38b 7.45a

H100 7.31a 7.31a 7.44a 7.44a 7.34ab 7.46a 7.50ab 7.53a 7.49a

H300 7.33a 7.33a 7.34b 7.40a 7.33b 7.48a 7.46bc 7.50a 7.46a

R100 7.30a 7.29a 7.35ab 7.49a 7.35ab 7.49a 7.55a 7.58a 7.49a

R300 7.31a 7.31a 7.39ab 7.43a 7.3% 7.46a 7.53ab 7.58a 7.45a

* Treatments were as follows; Control (Non-treatment of TE), H100 (0.005 a.i. g m? 5,000 fold dilution), H300 (0.005 a.i. g m?%
15,000 fold dilution), R100 (0.01 a.i. g m? 2,500 fold dilution), R300 (0.01 a.i. g m? 7,500 fold dilution). Application of TE was

carried out on May 8 and June 4 in 2019.

a-c: Means with the same letters within column are not significantly different by Duncan's multiple range test at P<0.05 level.

7FNZ E- o] Hoh= 13} ZAM| A= 59 28Y(TE 28] & 219 ZH3hat 62 4A(TE %12] & 28Y 7 holl, 23F ZA}

o] A= 62 18Y(TE 2] & 14 Z1h)ol H100, R100 2 R300 ] 2] ol A, 6 25Y(TE 2] £ 21Y

oM e E e 57kt

ZE)7] BF 220 TES 22|oh & A A|4, R4 2|4 BL 7M1 F S AR
2t F2o] 37K AL SAIH 22 R0 4]l Aol & LHERA] gdot TE 2 2]of] o2 ?&EJQJ A3 FAe a8l
oFsf= kol 3 4 QIATh Kim et al. (20192 2] HIE T2 A0) 4 TES] 2]2] & 2hr] EA o] wigh= UehA] kot

1, okl QT B o] 2 ol Aol fAke ATHE et

Tho| = on| Z=At

AIE 717 59k ] o] 278 Wisks 2Atsto] TEQ| A 2] 9 54 o
(Table 2). A1 ol 2 A 2] 7Le] Z2%o] 2F 29.3-30.0 mm= FAH 22 32122l

©

Z}o

ATH 12 Al A= TE 42| & 7% 4o $7E TE 2752 7=t 2 274

74 2holl TE 28]+

TE A 27= 272

um R oA a1k 2RI
2 Uepuj#] kot il Hgs
AH Q o] mxﬂg _]_, 2;(]._,_

]_

ol 62 11207} 6% 18201 R1002} R300 72| 7ol 2ke] Alg o] efalE|glom, 68 2523k 79 2% 2] ofA]
£ TE M2} 0l 2hrie] 24 A5 o] SAIEIQIT) TE 2] 4% 3} 3 H100, H300, R100 2 R3007 2] 0] -2 13

ZALO| A ZFZY 144, 8.8,21.6, X 18.8% =R, 22} Ao A 22} 23.2, 15.0, 19.8, 2

}. Kim etal. 2019y 3.2]3g HIE D22 0f TES A 2|8 w] 24F2] o] G3b7} vie & 2] ol A 9-11%, %
A 14-15% =5 Uepdtty B aisto] TEQ] A 2jgfo] 715 270 4§ <

3Act

126.0% =4 iz HTH A=
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Table 2. Growth and quality of Kentucky bluegrass in pot after application trinexapac-ethyl (TE).
Before 1st Experiment 2nd Experiment

Treatments? May 8 May14  May2l  May28 June 4 Junell  Junel8®  June25 July 2
Turf color index
Control 30.0a 41.9a 42.1a 49.7a 50.0a 36.0a 36.7a 38.4a 45.9a
H100 30.0a 36.2bc 38.4b 42.2bc 42.8bc 31.6ab 32.0ab 31.4b 40.8ab
H300 30.0a 33.8bc 38.7b 45.7ab 44.0bc 31.5ab 33.6ab 33.4b 39.0ab
R100 29.3a 31.9cd 37.5b 39.5¢ 39.2bc 27.5b 30.5b 31.6b 36.8b
R300 29.9a 30.1d 37.3b 40.2c 40.6c 29.2b 30.9b 30.3b 33.9b

* Treatments were as follows; Control (Non-treatment of TE), H100 (0.005 a.i. g m? 5,000 fold dilution), H300 (0.005 a.i. g m?%
15,000 fold dilution), R100 (0.01 a.i. g m?% 2,500 fold dilution), R300 (0.01 a.i. g m? 7,500 fold dilution). Application of TE was
carried out on May 8 and June 4 in 2019.

a-d: Means with the same letters within column are not significantly different by Duncan's multiple range test at P<0.05 level.

ZAFA7]0] e b 240 AR A = ofhe] &fo) 7} QIRLO U 13} ZAFRF 23} ZALol| M 2o HEkE vl w e
o} 2] /3 (P<0.05)= YER|o] TE *{2]of] &Jgh 2t Z2742] vigh= fAR A-a eI TE * 2|3 2%
O] RAS}E 47 O 2 H| WS mf, 12} AR} 23} RAF B FAIA 0 2 §-o] 49l Aol & YEUA| UL TE X2 5=
H 7o) Hato| M 12} ZARRL 24} AL R SAIH 0 & R4l xfo|& LR A] ottt A8l At Aol M
TES] 22|32 zhr] o] 480l Y-S v x|, TES] A 2] 5= b o] AR A5 | 2= o] A AThChoetal,
2019; Kim etal., 2019).

TE #{2] & A1} A7ttt 2740] Hals o]-8-ofo] & 2] 2] A& ZAFSIITH Table 3). A2 A 22| & Al7He]
ZAzto] wha} A2 A o] AHhAS UERAT(P<0.01), AR AA 2] 43 At T tjz7e] 24712 AE7] B2
2P A0] 2/ gH7} 2k AIRES &7 Aol tidshe] Ele Ak TES] oFF A4 E3= H100, H300, R100 2 R300 2]
2] Lol A 212} 44,5, 364, 50.3, X 52.6Y 2 o] == Tk H1002} H300 X 2] 7o) oFa 2|4 7|7FH| ol A H100 %] 2] =
H300 %] 2|2t 745l a1, R1002 R300 #] 2]7-9] Bl wojjA= A4 0 2 §-ol 2]l xto| & UehA] ekgttt. TES]
HFF %] 2]HH100, H300)2] 2R 2|45 717+ 2F 40 A =3 o U TEQ] 87 %] 2]-HR 100, R300)= 519 7 = =2 Wk 4]
2]t Bt oF 1Y = (2 27%) == A& A|SE QT TE 28] 5= ¥ ok 2|4 7|7+ v wg 79 vhaF 22
= H1002H H300 %] 2|12 oFg 2|4 of| S 7]7to] Zpo]7}F FA] Urest oLy, A7 & 2]+t R1002}F R300 & 2]-2] oF
| A& 0|5 7|7o] BAIA 02 §o| 4Rl Xfo] & Ho|X| 9o} TEQ] 3]A] &= A3 Ado] =& 21 02 et

Table 3. Regression formula between days after treatment of trinexapac-ethyl and shoot growth of Kentucky

bluegrass.

Treatments’ Regression formula? R? value
Control y=1.3087x-37.581 0.8772**
H100 y=2.2766x-64.531 0.8757**
H300 y=1.8194x-50.717 0.9777**
R100 y=2.407x-64.988 0.9767%*
R300 y=2.5483x-69.441 0.9588**

¥ Treatments were as follows; Control (Non-treatment of TE), H100 (0.005 a.i. g m? 5,000 fold dilution), F300 (0.005
ai. g m?% 15,000 fold dilution), R100 (0.01 a.i. g m?; 2,500 fold dilution), R300 (0.01 ai. g m? 7,500 fold dilution).
Application of TE was carried out on May 8 and June 4 in 2019.

#y and x in regression formula represent plant height and days after treatment, respectively.

** represents a significance at the 0.01 probability level.
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TE A2} 45 71} & X279 oA E5Fs ZAlsto] 27 A] A 2ol ot 45 oA &1HE SelsklThFig. 1).
12} ZAH6Y 4)ollA] et vl wE wf $AH 02 F-2]2Ql o] & UepA] BUIL, 22} ZAKTY 2Y)0llA=
H100%] 2] Lol A= 48 g m2 & T 7476 g m?)H.TF 2H4A3F3] 12, H300, R100, R300 2] 2] Lol A= 61-78 g m? A = &2 T &
Tt SAH 02 §2]FQl o] S LpehA] ottt TES] X 2] A|7]of ute} F 2] MlE JejA0) A4S A4 et
AR 22 Ztol & YEFUH 5¥ T} 6ol TE %] 2]of] 2J3t S A &117}F 34| UePdth= Kim et al. (2019)2} Heo
etal. (2020)2] Ao} FAS AHE LERAITH 5 AR 22 H1002} R100 %] 2]7Loll A= ZH2} 1002 99 g m2 O 2 T
Z3(136 g m?) 2Tt 212} 26.5%2} 27 4%%) 7451, H3002}F R300 2] 2] 7= 2H2E 1349} 121 g m?>S UERjo] T2
ot FAH 0 &2 7] Q1 ol & LU A] kTt TE 314 5= oA &% 417 A1} H1002} H300 %] 2] 7= 6% 4
A AN = FAIH = o4 1 Alo| & Holz] ehgtot 74 2 RAke} 5 oA E2 H300 A 2]+ol| A St
A} R1002H R300 2 2] 7= 62 4 ZALIA = R30001A] 71613 Lt 7€ 2 ZARRL & AR EFollA= BAH S

F9]AQ1 ol & LFeRA] ¥ttt o] = Al7]o] wet Zhr] o] A go] ThEA| R} | o202 e THHeo et al.,
2020; Kim et al., 2019).

i mCon EHI0 m®mH300 =RI100 OR300
150
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100
75
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Clipping yield (g'm2)

25
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Investigation date

Fig. 1. Clipping yield of Kentucky bluegrass in pot after application trinexapac-ethyl (TE). Treatments
were as follows, Con (Non-treatment of TE), H100 (0.005 a.i. g m? 5,000 fold dilution), H300 (0.005 a.i. g
m?; 15,000 fold dilution), R100 (0.01 a.i. g m? 2,500 fold dilution), R300 (0.01 a.i. g m? 7,500 fold dilution).
Application of TE was carried out on May 8 and June 4 in 2019. a-d: Means with the same letters within
column are not significantly different by Duncan's multiple range test at P<0.05 level.

TE #{ 2] 45 3t & 273} of| R 22 S ARG A} 13} ZAFR}F 22} ZAR| A 212} R=0.6666**F R=0.6591**
< U A2 AA A 2] S 2)/d-2] Al7do] A= o] o2l E7Fo] ZhAshe Ae &I 4= QIQIT. o]=TE A 2)=
A o] A& AAsto] Xt 2] A|iE 717} Ao Za A)/FRe] A7 THAA717] Wil Ao & A

ATHErvin and Koski, 2001; Gaussoin et al., 1997; Heckman et al., 2001; March et al., 2013; Tomlin, 1995). TE 2] &]f] 2]3]| ]

g0 AAo] ME= 212 ol n E5| A5k el A Soll= FFE TA| O HA](Arghavani et al, 2012), ] L= 5
o &K (Hong et al., 2009; Tae et al., 20105 YEFU 7| = stE= 53} F4 {41 & 2o &3t A6 27} D e sict
(Wherley and Sinclair, 2009).
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A 2] ek thEA| hA] e = a127]of A5o] Esto] TEQ] A gfe sl tt] F4 2 A5 53] YQlo]
=7 = ste 2 w7t BAYeHA] L E YR AYAE X 2lsh= Zlo] E 25t} Kim et al. (2019)2 TE HPH=H0.01 ai. g
m?)S 300 mL m?0]] 845} 2jeloh= 79 7] o] A4 A% oAl E3H= 100 mL m2et-FAFSH AL B alslal, 2
Aol A = 7T 9] o A S tRret FAFSFAA 127]9] 2T AS-S fASHHA = A% oA &3S LERof
(Table 2 and Table 3) o540l HZAAE o] 83t 3R ] o] e A| St S FAISHAA o] 24 o
Al &utg yepd Ao 2 e, ey A RAA Q] A Al7]of wet o] sat B2 thEA e E R
(Table 2; Heo et al., 2020; Kim et al,, 2019), & &AL A|7](5-62)7} obd oA 54(7-8¢Y; 11-27))2t 7HEH (9-109)9] =
A Z2]ol| thek st ZF A7 st B JAIE f18E AlR] HE]of wak it A7t 2lg)E]ojop & Al o & it
eI

of
A= e 7| EF 12 A0 A BEZ7GA trinexapac-ethyl2] X 2|7} A5 A| 7|2} A 2] Fof w2 AS A 3
29| H3LE AT % 2]+ trinexapac-ethyl %] 2] B 514 Hlj4=of] w2} tf 2+ (control), H100 (0.005 ai. g
m?2 100 mL"), H300 (0.005 a.i. g m? 300 mL"), R100 (0.01 a.i. g m? 100 mL") 2 R300 (0.01 a.i. g m? m?2 300 mL").C- 2 A A5}
Rt AE)7| SF LA M 2|4, HE4 A4 B 7 22 22|17t 5 A4 §-2 2 UEF A 220t TE A 2]
T Xt F2o] wish 2l ofsf) 52 gHRlg 4= gigich Xbrj o] A} 1] o| A 252 TE 2|7l et ghash= 4%
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