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Abstract

Mepiquat chloride (MC) was a plant growth regulator of quarternary ammonium family acting
on inhibiting gibberellin biosynthesis. This study was conducted to evaluate the inhibition
effect of MC on the growth of creeping bentgrass (Agrostis palustris) by investigating visual
quality indices, shoot length and clipping yield. As compared with control, turf color index,
chlorophyll index and visual quality in the creeping bentgrass treated with MC was not
significantly different, meaning those doses dis not interfere creeping bentgrass growth. The
shoot length of MC treatments was decreased by 20-23% on 28 day after treatment than
that of control and clipping yield by 39-56%. Compared with another growth retardant,
the reference trinexapac-ethyl (RT), clipping yield of MC treatments were not significantly
different, but retardant effect was more evident. The applying amount of MC was correlated
with clipping yield negatively (P<0.05). These results indicated that the MC application was
retarded the shoot growth of creeping bentgrass and decreased the clipping yield, and that
MC might be another choice of growth retardant applying to creeping bentgrass.
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2|3 T o] A8 22 9F 15.524°CE 54 1270l = A5 E7Fstal shard/do] B etk(Ahn etal., 1992).

I a2k of A2 E A2 Wl E =l (Agrostis palustris H.)x= o540 22 7492 Efo]| 4~&o| Wo}
AR = AL, A Al7]0]| 21712 & 42351 A] ZetE = A of i te] 7} o291 (Lee et al,, 2010), Edoll H

| oFslA| B2 A2 A S S5k 7] of| ke of] ot A7 218 =] of SHTHLee et al., 2008; Tae et al., 2010).
AR ZAo| A AFEE 4 9l AR A= trinexapac-ethyl ¥} prohexadione-calcium©| T}, Trinexapac-ethyl 2}
prohexadione-calcium-2 cyclohexadione | A§7 27| = A AW AgHd-& Asto] 7] o] AIHYE-3 AAIZC 2 M
Ze) R 0] A oAl March etal., 2013; Tae et al., 2010). 2H] 2] A A2 Aof] Tt A= F2 trinexapac-ethyl S
ZA) 0 2 ZHol thgh A4 oA &K(Tac et al, 2010) B AFE G THCho et al., 2019)°] that A7} o] &t} Prohexadione-
caloium<= =20 (Zoysia japonica)Pl| A % 25HE m) A7H 72 2Alloto] 21d52] A& A &aks YepdT L B
T8 CHLimetal, 2011)

Cyclohexadione| 2§72 A)| Q1 trinexapac-ethyl2} prohexadione-calcium= =X} 2] o] of 32| = 9|3l
AYRFZ 73 A o] (March et al., 2013; Tae et al., 2010), Z.2]°g HIE T2 2Aof 22| & A|F o2 Zr] E&lo] 7
© B g Zt] R8-S 1Sk 2™k 22" o] & 2 5}CHKim et al., 2019; Wherley and Sinclair, 2009). £3] $HA|
AR U SZAoA AFEAEAE AHEShe Al717F AL taet of S0 B2 27 A 9] A 2of| o]t oFsl7t
Y 4 QltHAhn etal,, 1992). 12| B2 AR 55H A9 G217} obd of & 2H8714E 2= =

Fct.
A2 A Foll A mepiquat chlorider= S3HGossypium hirsutum)Ol| A 742 AA|A|7] 11, F3ke] APitat 22 &F
}FA1Z1THZhao and Oosterhuis, 2000). ZH21 54| 2] Aof] = H mepiquat chloridet= =T 2 %=(Vitis vinifera) 21201 A
1 S7loju A4 ] AhE F2] 0 2 FE5 ofA||o|u, Tt ol A 9] A7 oA B atol] thgk At X3 v gl
webA] & A= A28 HIE T2l A0 M A2 A mepiquat chloride®] 2120l whE A5 oA B 4T F2 0| Heks
Z 510 mepiquat chloride®] E-87F5d-& 7 otalAt A gl o] =3 =] Qict
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ZEAYL PG E 5 2] HARS Al 3270l 2019\ 5ERE] 37K B9t 3= 9101, FAIRMC = 2018

1 ot 32| HIE D2 A(A. palustris Huds) ‘Penn A-1" 255 0]-8-5}Ith Algo)] ARG EQF

2 USGA 740l 233t BB RE 2= Rl E JER o] 851311, 2 AS-3 913l 24N 46%, Namhae Chemical

Co., Ltd., Yeosu, Korea) S ©]-&all & Alu|a}T} 3-A| kA= a2 22to] = A (mepiquat chloride 44%, Taejun

Agrotech Co., Ltd., Seongnam, Korea)2} E 2] dlAltol| €l 0] EFA]|(trinexapac-ethyl 26.6%, Sygenta Koera Co., Ltd., Seoul,
Korea)E ©|- &35}t

X2l 2% W Foie

FES 242 EY/NFAE E34oHA] 2 A Bl E AlE-& L E (diameter 25 cm, depth 15 cm)oll S48 & 5%
&5 0|-&5to] sAXHEF 2] £ ARESIITE HARS] F4] 3ol A 27 E(diameter 10.8 cm)E ©]-8-5F0] Z(FH 2
2l HIEJe)AE 5 em Z1o] 2 ATt & A|F-8 L Eof 5¢ 310 o] 45Tt AlH] = LE 24 A| 2487 gm? (4

O.
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N-ai-gm?)E 18] A3 AlH]sHic}

2] 2] 7= mepiquat chloride@} trinexapac ethylS- 2] 2|5}A] @2 F-4] 2]k (control, non-treatment of growth retardant), T
OFA|| 2 A] trinexapac-ethyl S #]2]$F 8l T ZF4(RT, reference treatment; 0.01 a.i.-mL-m?), mepiquat chloride®] ] 2|&Fol| &
Slo] Z2gke] vheks 2 2)gh ¥k 2] 2] (HM, half dose of Mepiquat chloride [MCJ; 0.033 a.i-mL-m?), 4% 22|35t
eF 2] 2]7HRM, recommendation dose of MC; 0.066 a.i.-mL-m?) 2! 4=k 28 E- %] 2|t vlj=F %] 2] 74(DM, double dose
of MC; 0.132 ai-mL-m?)E A48 1L, 550 150 mLoll 344510} 3] 150 mL-m*S Feh-& U= 5577 |(Trigger
sprayer 700, Apollo Industrial Co., Ltd., Siheung, Korea)Z 62 1140l 2|25} tt Aglt v x]= e ojujz| oz
SFAAL, %] 2] 45HE.0 2 SIQiTh Al 7|7 B9t Woll a2 A oHA] ot 2 H S A= A gfotA] Pt om, B A

Y22 E ol-goto] 1Y 23] F 3021 A AISI3AT

2] A2 AR A et JA A4, AEA A4, 7 Y £, 7 27 9 2 o2 &2 ARSI A
Aot HEA Z|4= ZFZ} turf color meter (TCM 500, Spectrum Technologies, Inc., Plainfield, IL, USA)2} chlorophyll meter

(CM 1000, Spectrum Technologies, Inc., Plainfield, IL, USA)E- ©|-8-510] S5, 7}A| A 7] &2 2 National Turfgrass
Evaluation Program (NTEP)l| 4] A| A gt HR] o]l 5o ZAFSH TH1=worst, 9=best and 6=acceptable). Ht] 2742 S8
A o] 8ot EGHERCZRE 9] dol& St M A4, AEA A, 7HAA 1 F4 2 Y 242
6% 193] 720 2 53] ZARBIICh ] ol A1 A3 AR0] 225 78 1020l 2SI, 10% oS 2
2 AZH 7H|E o]-85to] AF$H S 70°C 71271 (VS-1203PI-300, Vision Scientific Co., Ltd., Daejeon, Korea)ol| A 2447+

zstol 21852 2L

SER

o

EA| 2] 2]+ SPSS (ver. 12.1, IBM, New York, USA)Z ©]-85}0] Duncan th5 443 T A4S S5l 22|77 Haake

ROIRIE ARSI, BTG E3) 2018 YRS BAstelk

Ao o nE
Mepiquat chloride X{2| = ZtC| SH Ha}

AAZGA 2] [l 68 119 Aol Al F2] 2] FL(control), tHZETHRT) 2 mepiquat chloride *] 2]7-5(HM, RM, DM)
o] AM 2] 4=, A=A A4 D 7PAA 2T 22 FAH 02 §-2]24Q1 Afo|& LFEFUA| gkot A|dE 4=85t7]of) A7t
FA Z] 4= ZAFE L mepiquat chloride #]2] ¥ 70| 7 1}ek & Ff 2]t th2FLRT)2} H| 2
A47} 59, R DM H2| 7 BAR0 2 ol ael 2olg Lieha sl o} 62 242, 74129 3 72
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A ZAo A T TRNSHEAR 0 2 9182 Aol S Lhetihx) elgke. 3k, AE 712 5 538
24 A4t BAE U HEFRDE HILE 39 SAHOE foH0l 2ol Ll gigke. shAe L2}
279 9% ZAPolIA 1j2) 72} 1] 5} trinexapac-ethyl % mepiquat chloride 42 A] X2} 7ol Q=2 20] 4
2 747} B0 AF71 AAH 0 2 AE 4 Fake] A2 7k £F-2 obd Ao 2 B Rick 7HAA 2
Be 68 17Y
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49 9 79 2D Z Aol A= Fxf 2] L} v wE w], th R 7HRT) = mepiquat chloride %] 2] 7L Afo] o]
AA 22 f-o4Ql 2fo] & LU A] koLt 7 9% A= HM 2 2] 7ol 1ty o] Wkal, ti2L(RT),
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RM 2 DM #{2) 7.2H S0 2 §0)42) 2ho] S LehuiA] itk o= 7hAlA] 2h) B2 24} A] 7] 20lL} £
R e 2o g 2710] wistel o3t 2.0 2 TEhEITHLee et al, 2006), 2L A1 717 A Fok B
2], hTRT), RM % DM 42| 72] 71414 2t} B2 i 22 7et BA% 02 fol29l Aho] 2 Lep] elsk
o} webi AR7IRHESE ST A Aok QB A4 8 7hAIA] 2h] EA0) BRZEO 2 1] WIS W mepiquat
chloride #] 2| 7-5-2 7]20] A2 A A2 0] 8= trinexapac-ethyl 2| ART, T} 23]2) 0t £ 0 2 gol
219l 2}ol 2 LiehfA] Sbot zbr)e] 7hA|2] o] Gake mlA|A] QI mepiquat chloride®] A 2lo] ©J3 Lejg W=

Table 1. Growth and quality of creeping bentgrass in pot after application of mepiquat-chloride in pot

experiment.
Treatments” Investigated date
June 11 June 17 June 24 July 2 July 9 Mean
Turf color index
Control 6.79a 6.98b 7.27a 7.16a 6.72a 6.98a
RT 7.00a 6.98b 7.21a 7.17a 6.66a 7.00a
HM 7.12a 7.10a 7.09a 7.11a 6.36b 6.95a
RM 7.21a 7.05ab 7.18a 7.20a 6.72a 7.07a
DM 7.15a 7.07ab 7.22a 7.17a 6.64a 7.05a
Chlorophyll index
Control 211a 182a 238a 286a 267a 237a
RT 212a 184a 226a 262a 224b 222a
HM 191a 187a 224a 249a 209b 212a
RM 202a 180a 213a 250a 215b 212a
DM 191a 191a 217a 265a 227b 218a
Visual quality
Control 7.10a 7.20a 7.15a 7.30a 7.45a 7.24a
RT 7.10a 7.24a 7.15a 7.18a 7.33ab 7.20a
HM 7.11a 7.25a 7.18a 7.23a 7.15b 7.18a
RM 7.10a 7.23a 7.15a 7.23a 7.23ab 7.19a
DM 7.11a 7.18a 7.13a 7.25a 7.33ab 7.20a

RT: Reference trinexapac-ethyl; HM: Half dose of Mepiquat chloride (MC); RM: Recommendation dose of MC;
DM: Double dose of MC.

* Treatments were as follows; Control (non-treatment of plant growth regulator), RT (trinexapac ethyl [TE] 0.01
ai.g'm?% 2,500 fold dilution), HM (MC 0.033 a.i.g'-m? 2,000 fold dilution), RM (MC 0.066 a.i.-g-m? 1,000 fold
dilution), DM (MC 0.132 a.i.-grm?; 500 fold dilution). TE and MCs were applied on creeping bentgrass on June 11
in 2019.

a, b: Means with the same letters within column are not significantly different by Duncan’s multiple range test at
P=<0.05 level.

Tyl bbb AYekA Shrhe 2t HRlg 4 i

Mepiquat chloride X{2| & 4% x| 21t

Az AA 28] A9l 62 112 22] 7] 242 148-163 mmE SA|Z 02 §-9]2]9] x}o| & LefU#] o} A=
A9 A2 a3tE Prlsh)o) skt Table 2). A1 A 2] o] 242 oF 156412 mmo| 1L, FA|x2] 45 73
1} Sojl = Bxj )L, thZ7HRT), HM, RM 2 DM A 2] Lol 4] ZH2t 324,259, 25.5,26.0, 24.9 mmS UEF o] A2 A A
trinexapac-ethyl2} mepiquat chloride®] ] 2] ol A Zht] 2742 724 0 &2 ZhAadhs o 4= ISt AR AAIE A2 gt
) Z7HRT), HM, RM 2 DM 2] 0] 2ht] 242 Bxje] it 7H2 20, 21, 20, 23%4) 7HAstlal, Az A4 v
1 222 98 o] & TR HM, RM L DM #{2] 7 7He] t] 274 vlao A= SA1Z 0 2 g0 4l jo| &
LR A] QFoket.
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Mepiquat chloride %] 2] & 32|13 HIE 22jA0] 47 oA G3HE H7to}7] flall Ald T8 7 2] o222
AEFS MBI Fig 1), AFZAA H2] 5 4% Fosiole w, T2, thETHRT), HM, RM % DM 2] 7]
] o A B2 72} 316, 180, 14.0, 145, 194 gm?Q] Z 02 RALE|o] x]2] 27t A2 0 & §o]A o] 2ol & Lreh]
AT}, FAf 2] e} v e wj t)27HRT), HM, RM % DM 22|71 HEF-2 217} 43, 56, 54, 39%4] 2+42510] mepiquat
chloride %] 2]o]| whe} Zht] ASfFo] Zhart E A2 2216t Mepiquat chloride *] 2|52 %] oAl &5 T2+
(RT)}B| sl & o} A4 0 &2 §-2] 4l 2to] S YERA| 2ot mepiquat chloride®] & 2] 2} trienxapac-ethyl2] *{2]o] 2]
3 o) Bl 4 gloir

S
=

Table 2. Plant height of creeping bentgrass in pot after application of mepiquat-chloride in pot experiment.

, Plant height (mm)
Treatments June 11 June 17 June 24 July 2 July 9
Control 16.3a 22.0a 20.6a 27.5a 32.4a
RT 15.6a 20.9b 18.4b 25.8b 25.9b
HM 15.8a 19.7b 18.1b 23.0b 25.5b
RM 14.8a 19.3b 17.1b 23.0b 26.0b
DM 16.0a 20.1b 18.5b 23.6b 24.9b

RT: Reference trinexapac-ethyl; HM: Half dose of Mepiquat chloride (MC); RM: Recommendation dose of MC;
DM: Double dose of MC.

* Treatments were as follows; Control (non-treatment of plant growth regulator), RT (trinexapac ethyl [TE] 0.01
ad..g'm? 2,500 fold dilution), HM (MC 0.033 a.i.-g'm? 2,000 fold dilution), RM (MC 0.066 a.i.-g-m?; 1,000 fold
dilution), DM (MC 0.132 a.i.-g'm? 500 fold dilution). TE and MCs were applied on creeping bentgrass on June 11

in 2019.
a, b: Means with the same letters within column are not significantly different by Duncan’s multiple range test at
P=<0.05 level.
40.0
& 300
& 31.6
g a
20
=
[}
‘= 20.0 T
)
§= 18.0
£ b
O 100
0.0
Control RT HM RM DM

Treatments?

Fig. 1. Clipping yield of creeping bentgrass after application of mepiquat chloride in pot experiment. RT:
Reference trinexapac-ethyl; HM: Half dose of Mepiquat chloride (MC); RM: Recommendation dose of MC;
DM: Double dose of MC. ? Treatments were as follows, Control (non-treatment of plant growth regulator), RT
(trinexapac ethyl [TE] 0.01 a.i-g'm?; 2,500 fold dilution), HM (MC 0.033 a.i.g'm 2,000 fold dilution), RM (MC
0.066 a.i-g'm?; 1,000 fold dilution), DM (MC 0.132 a.i-g'm?; 500 fold dilution). TE and MCs were applied on
creeping bentgrass on June 11 in 2019. Error bars indicates standard deviation and different letters indicates
significant different at P<<0.05 level according to Duncan’s multiple range test.
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ik

AEHE g2 ARt =M AlE] A2 AAllSH= cyclohexadione | A=A E27A|Q] trinexapac-ethyl:> %2
2 F4E| o] Aol A A-goto] Aol S T B AIEZ O] THTae et al, 2010; Tomlin, 1995). Trinexapac-
ethyl?] *|2]= F2jg METIA] 27 5l A5 A2 Aslisto] ZY of| A &2 7H4A17] 2 (Wherley and Sinclair,
2009), @A} 2] o] FAbgo] Zhasto] sEEAo] AR, Y do] SR &= Ao g Bk It MeCann
and Huang, 2007). 2HA of 54 112 7]of] Z2j3g MIETeA0] A% wlsfE £o|1L, of| % 3|4+E £0]7] et He)
oz A o] 82 ZAg e we]ol| A aapA Rl ef o] H 4= JlTHTae etal., 2010)

Kim et al. (2019)< trinexapac-ethyl #]2] A 2F 20% & Ztt] | x]F0] ZHasto] 44 A Eap7}h QIAHE T B
SkaL, & Aol A= T o 2] Z0] oF 43% A &= Zhasto] A7 oA &7t 2Rl Qi Tk(Fig. 1). Kim et al. (2019)2] A
Tt 2 AtollA H o2l E ] 2ol & UrEhd 22 A2 RIED A= A5 Al7]o] w2t A/ dFe] A50] 2fo]
£ UEh2(Ham et al, 2010), A 7|8 g 2 20]] whet A2 7|2) 22| a1p7} o2 7] w0 2 FHHATHCho et al.,
2019; Kim et al., 2019). 2 A7Lo]|A] o] 8-F mepiquat chloride %] 2] F-5-2] G| A& 7482 °F 39-56% I E2 trinexapac-
ethylZ} FAFSH A A E3HS- B o] mepiquat chloridet= ZH] of| A] trinexapac-ethyl S T & 7Hs-/d 0] Q= FSH 4%
Z7A) F stU= T ThFig. 1). 12y A ol A= )-890 2 11X 7} E] 2] 2¥o} mepiquat chloride” F FHTiol] Ab
80| IAE =5 A 1pA7FE e shotal ek h

Mepiquat chloridet= A|H|Z 2 AJ/d-& 2JA|SH= quarternary ammonium| & 2] Y%7 #| o] th(Wang et al., 1995).
Mepiquat chloride®] 21-§- 71212 AW A 72 2 Allsto] Al o] At A7te] A2 A stk Gueetal, 2014). £
A 5Lof| A} mepiquat chlorideS- Z| 2]t 742 2] HIE T2 A0] 222 oF 20-23%74 &= 7+45H] mepiquat chloride®] 2]
7k 20 AE AAlsket ait 9lS-2 HolF TH(Table 2). T3 AJ7H] Zattof] whe 2740 Highs 53l 42
T 3] A1S AR A= Table 301 AIABHAL, R%GHO] 09601302 -2 A4 THAIS ERH AT Table 301 AA]
%l 412 0|85} mepiquat chloride] 2] & 72 2]7L9] 2822} 24 7HA] HM, RM ! DM7} AF2H=t] 4~ Q 5= ol 717t
224745029, 4529 B 66.19 A == ol =Tk 124 mepiquat chloride®] 27 27| B35 51| | S5kl
7Fst7] flaiAt= 7h 488 A171*8 mepiquat chloride®] 2] 2]of] 2J5t 2h] o] A& oA 7 wof thigh Hek A7k Z gt
702 AYzrE et AgiALollA] Kim et al. (2019)2 trinexapac-ethyl 212] A] F2]5 HIE JejA0] 274 A EI+= 10%
A2 Bstl ot & Aol A trinexapac-ethyl 22| A| 274 AA| G k= 2F 20% =2 UehL Zit] o] A48 A]7] <t
Z240] e 2to| & YR 917] o] Th(Table 2).

Table 3. Correlation coefficient and regression formula between application amount of mepiquat chloride
and plant height with time.

Treatment? Regression formula? R* value

Control y=-0.0011x’+0.4846x+16.913 R*=0.9588"*
RT y=0.001x>+0.3919x+15.703 R=0.9567"*
HM y=0.0038x*+0.4311x+16.144 R=0.9826**
RM y=0.0042x*+0.4898x+15.221 R*=0.9794**
DM y=-0.0081x*+0.5301x+16.252 R*=0.9903**

RT: Reference trinexapac-ethyl; HM: Half dose of Mepiquat chloride (MC); RM: Recommendation dose of MC;
DM: Double dose of MC.

¥ Treatments were as follows; Control (non-treatment of plant growth regulator), RT (trinexapac ethyl [TE] 0.01
ai-g-m? 2,500 fold dilution), HM (MC 0.033 a.i.g'm? 2,000 fold dilution), RM (MC 0.066 a.i.-g'm?; 1,000 fold
dilution), DM (MC 0.132 a.i.-g'm? 500 fold dilution). TE and MCs were applied on creeping bentgrass on June 11
in 2019.

2y and x in regression formula represent plant height and days after treatment, respectively.

** represent a significance at the 0.01 probability level.
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Kim et al. (2019)-2 trinexapac-ethyl2] %] 2]&Fo w2} zht] o] 27} 2] of| | B2 Fo] At d-& Yepdittil B3
e} 2 ALY A = mepiquat chloride®] 3127} 7] o] A4 Q Q1S 7he] AdFhghA| RALol| A ZHT] of 2| Eoj A= o]
AFTHAE HERHAO] Kim etal. (2019)2] Aol AR B3-S UERASI O U, 240 A= 5AIZ 02 {9 ZQl Afol &
LR R] 9¥ol Kim et al. (2019)2] A3t xko] 7} 91 {THTable 4). ©]= 1 A 70 A)2] mepiquat chloride %] 2)2Fo] ZHe)7}
ohd Z ol A-85h= S X 2l5t7] WiE o= Tk 2 Aol A] %) 2]E mepiquat chloride®] &1 2] 2]
Z7o] WSk} LERA] 9 Table 49 23+ 1123 uf, A2 A3 mepiquat chloride®] A 2]5- 4= 2] 485
A &Bah= oy B Xol & YeRHA] ekttt webA] X ol A8 s W2 5 EE o) X2jsto] X2
szt o] 243t ol 2] Zo] wgto] thst ZAMS Bl 24 H2|FFe A sk At F7HE RIgE|ojop gt Zio
2 ghebe), ot 2] o] 2Fof et 11 8k s thEA| Uehd 4 glo B 2 &% AlE]7] EF 2200 mepiquat
chloride {2 & 237 A F3t -5 o2 22| Zirjol|A]e] G} of e AR o7} 918 710 & HRITKHong et al,,
2009; Tae et al., 2010). L ©] 2]ol| %= mepiquat chlorideS O H(Linum ustitatissimum)®l| %] 2]t 74-¢- 7}2| 9] ¥Hijo] Ztig]
1, trinexapac-ethyl %] 2] A] Zht] WE7} F71=| o] A 2AA| A 2] & Algo] 7Ixu 2717t S7Feke A2Hs e
CHKim et al., 2013; Tae et al., 2010). = At Aol A= 2] L= RAR= 8% 2] ghoh &1E 4= g1 0 B & mepiquat
chlorideS 57} 23S 5ol K] o] A/det 2|shi o] A8 W e XAl 5 Heto] W3t 7o 2 Holrt,

Table 4. Correlation coefficient between application amount of mepiquat chloride and growth factors.

Growth factor’ TCI Chl VQ SL CY
R value? 0.4962 -0.0030 0.1090 -0.2108 0.5567
NS NS NS NS *

TCI: Turf color index; ChI: Chlorophyll index; VQ: Visual quality; SL: Shoot length; CY: Clipping yield.
7 R value means correlation coefficient (n=11).
NS and * represent not significant and a significance at the 0.05 probability level, respectively

29

Mepiquat chloride= Z|H|Z *Y/d-E& AA|5k= quarternary ammonium| 2§22 Aot & A= mepiquat chloride
7} trinexapac-ethyl2} 2+ ] 2|8 AHZGA 2A 73S B71et7] 9ol 2238 MIE 22 A0 A mepiquat
chloride®] 2 2jo]| & AJ5 A 9 tt] 2 o] HskE AT A2|3 MET= A0 JM 2|4 HE4 A4 H
7FA| A 2kt E-2-2 mepiquat chloride 2 2] & %] 2]17F SA1A F-2J2HE LR A| ol 7hr] F29] w3} 9l ofsf iy
2 gRI%H 4= Il %] 9] 27-2 mepiquat chloride *] 2] 28 71} & F-4] 2] L T} 2F 20-23% A &= ZHASH L, X
252 30.56%74 = 7451t RT9} H| w8 W] mepiquat chloride ] 2] +5-9] 24} Zt] oA B2 EAZ 02

e}
B
4

gt o] & AuE F35te ul|, 3.2]5 Bl E J 2 A0 A mepiquat chloride %2 A] A]/d5: 2§70 A=, o x| 25

o] Z+2:%]0] mepiquat chloride’= #t] o] A 24 A 2 o] 7Hsslthe 2he & 4= AUiTh

4

Z20]; vjnjzt 2 2eto| =, W olX| 2R, 2%, Se)Y WA
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