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Effects of Alachlor and Pendimethalin on
Germination and Growth of Balloon Flower
(Platycodon grandiflorum)
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Abstract

Balloon flower (Platycodon grandiflorum) is one of minor crops in Korea. Only four
ACCase inhibiting herbicides are registered for P. grandiflorum and the farmers usually
use general but unregistered herbicides which can cause critical phytotoxicity. So, this
study was conducted to investigate effects of alachlor and pendimethalin on germination
@ and early growth of P. grandiflorum. To evaluate the effect of alachlor and pendimethalin,
two herbicides were treated to the seeds in petri-dish and soil. In the petri-dish, alachlor
completely inhibited the germination as well as pendimethalin inhibited the germination
slightly but not significantly. In case of soil application, alachlor inhibited germination and
plant height of P. grandiflorum significantly as well as pendimethalin inhibited plant height
and root length significantly. We showed the possibility of phytotoxicity of alachlor and
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GA|, EFotA] L o u]-HE(fluazifop-P-butyl) G4, &=A|E I o} 2 1= (haloxyfop-R-methyl) G4 4F0 2,
o5 5= SN =& WAIT 4= Q1= Acetyl Co-A Carboxylase (ACCase) A5l Al ZA|©]tHKCPA, 2017).
Addo s FAFEE WAL 5 U= 55 AxA= g7] "ol EetA|o] 5554 AUA, 222
(alachlor) F-AH W2 & (pendimethalin) @t -2 EFA 2| A=A E A2ttt

AeFZ = E+= 7]= Mosantool| A 1969'd | 7Rt opA| Eopd eto| EA| A| 24| 2 E2HE-8 EFA Y Al x4 =
LAY ol G R AR Fxo B3 o] th(Tomlin, 2003). EFEH-S F1L W= A1Z(HTH, new shoot
emergence)H F2]of| Al F=HTHKim and Shin, 2007). o] EAO 2 YERZ2/A= T, 55, 97, T,
aaf, A, 5 GuEE), BE USR5 117 Z=A ol A Abg-o] 7hsshE S 55 o] JIEHKCPA, 2017).
"o g a2 vl=r ACCA fsto] 7 =, &, 2 -8 EoFA 2 Al xA 2 1 A8/ 97 52 Aol §4
o|tK(Tomlin, 2003). W& JUE o HA| = EFA 2] & BZ(FK/E, soil surface)ol| A2 Z- J-Jst
of Holsh= & o] B2 Bl ol i, plumule) & S| o] Al 22 o] At A oA MRS AT
24 BA-E AATH(Kim and Shin, 2007). VWS H-GAl= &8}, K, viS(A A5, 215, 4, 32 1L
b, G, G, B 5 202820 AR & QRS S5 o] JITHKCPA, 2017).

T2k, AR B9 E2 Az A shr et A-82tEol| 55 A] o2 Aol oFolvF A 927 vl
=t 55| Zef| et -2 AW AR ] Aol 7 Al2A 9] oFsfjol] thet A 217t Hof, 4§ RE
westy] o o] Aok whekA] B A oA e R 24410 it yE R g-A 7t mabr] o] dol 2 2 7] %o
H| 2= FFE Felst At skt

TafR] A= AlSoll A olsh= FAKP. grandiflorum cv. Sancheon, OF-E- )& Foliste] A8 A
ARERY Al Z2 A= e R E A0 dduEE-GAol gl om, BE A9 A7 oFF2 7470, 328, 437 18]
10,211 2 317 gad. ha' o]t T A Z2A| 7} apz] o] Hotof| u]x]i= FFS WHHa}] 18] petri-disholl AEF
o & A1 ofFH = A XAE 84 ste] A5}t o 7ol EatA] F2F 10064 2]/dsto] A=A87d(Bio Multi
Incubator, NK system, Japan)ol| 4] EroFAIZTH &= 2742 15/15, 20/20 2 20/15°C (F/oH Ao M, FF7]= 124]
Zrol A, = 51.3+2.7 pmol s mP AT A 2] T 25 Fof ol-g-g XAl th B4 27187
it oFsiE wetstr] 1ol ZE(@ 200 mm)oll -8 FE(F) A8 )9 & FE(F) F8)E 1:1 (vv)
= wfgtote] Y2 &, metx] TAE 10094 nhgotal 7HEAl SESH T 115 1Y &, TPS00IEVS oZ(Teelet”
technologies, US)©] 5-2H sprayer booth (R&D sprayer, Korea)S ©]-85}4 600 L ha' o] EAgFo 2 datEz =2
A L HAHE-FAE Aokt A7 & 7080l Wokg, 24 W 242 ZAFsH

Petri-dish assay A2}, 22225 A 23t LR Ak ofgoluh 2ot A glo] 6] HolslA] o2 Bt
of HirjHE S A 2ot kbR SA= Hol& o] AAa-E H o 722 0] %] 2QttK(Table 1). HI & A Z2A|E
A EAell A2lotal 7] wlzoll AA| eFao] f-F7E5 mastr] o= tha F2)7t lokal & 4= QLo ofsfj o] 7haA]
< Sotttal & 4 Q& Aol
Ao depZ 22 A7 & 70U Wobks, 24 9 78-S AR 23, olgat 2742 ofgkol ¥A8l
o] o)A o2 st o, T2 FAA 2ol & Holx| 9SITH(Table 2). Petri-dish assay 222} AFR7F2| =
M= deFEE 2 o] o] HolegS AAA|Z oW, AFF A-50] Aot T3t Ko} o] & Edf
E AeZE2E TotA] 24| EGAY & o, Tof faof 2|/ AR 5hef 22 oFsf A 7FsAd ol 3L
3 o 4= Qloy, W)= 2l o] -2, petri-dish assay 2} np7 2| 2 ko] Hrobg ZhA T} QI oL 94
Zto] & Ho| 2] ¢rfal(Table 2), 27 H Aol A 724 Q1 A7 dofyitt. Wol-& ot /45 o] B5-2 SAlot=
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Table 1. Germination rate of Platycodon grandiflorum at 25 days after herbicide application.

Germination rate (%)

Dosage

Herbicides (gai. ha) Temperature
15C 20C 20/15C
Alachlor 0 93.6+1.79a 95.1+4.01a 94.5+3.33a
328 0.0+0.00b 0.0+0.00b 0.0+0.00b
437 0.0+0.00b 0.0+0.00b 0.0+0.00b
Pendimethalin 0 93.6+1.79a 95.1+4.01a 94.5+3.33a
211 85.7+7.43ab 87.9+2.51ab 88.0+£2.97a
317 79.5+6.66b 82.6+6.04b 86.0£5.58a

Same characters in same column of each herbicide mean no significance by Tukey’s HSD test (P<0.05).

Table 2. Emergence rate and early growth of Platycodon grandiflorum at 70 days after herbicide application.

Herbicide (gDa(.)iS.ahg;I) Emergence rate (%) Plant height (mm) Root length (mm)

Alachlor 0 59.0+9.27a 104.2+8.50a 67.6+8.88ns”
328 27.5+£7.23bc 63.6£15.36b 58.843.56ns
437 22.8+5.54¢ 62.9+6.00b 64.2+4.30ns

Pendimethalin 0 59.0+£9.27ns 104.2+8.50a 67.6+8.88a
211 48.8+18.50ns 43.2+6.70b 42.6+8.40b
317 45.5+3.50ns 42.7£10.62b 35.2+9.50b

Same characters in same column of each herbicide mean no significance by Tukey’s HSD test (P<0.05).
“ns: not significant.

& A 6?—‘?} 11”‘:’ 113}‘% ’%’%ﬂé} 59 Fali7H A 7HsAd ol A7 fﬂ]—rOﬂ(Flg 1) 01 T EA Zﬂzlﬂ =
22 Aufe]] AR 7, AR ZAIE 2T o oS A= AT b, ek ] AHl st A= g
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Fig. 1. Seedlings of Platycodon grandiflorum at 40 days after herbicide application. (A): Control; (B): Alachlor (437 g
a.i.ha); (C): Pendimethalin (317 g a.i. ha™).
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S AZA T 7| At ARLO AL 0SS A2A Y AHgol T2 w)5hE H2oks}] S1) AW et
ofl PAT AZALE Hkstod ey AAte] 7]eishol & Flolek. Teiut 2 AujarEat AZAL S chop
87 2] 22kl el B oFelE Wekshe AL AQHA 0 ZLt 1§ A0 R Bl EgAolch, nebA] thE 2o

A AZAE Aol 54 2WH ANAES hFO oFs) o] 8 WSk, 1 of o] wpe} o 23
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