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Phytosanitary Management of Dodder Seeds (Cuscuta spp.) Mixed
in the Imported Seeds with the Dry Heat-treatment
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'Honam Regional Office, Animal and Plant Quarantine Agency, Gunsan 54088, Korea
’Incheon International Airport Regional Office, Animal and Plant Quarantine Agency, Incheon 22382, Korea
*Jeju Regional Office, Animal and Plant Quarantine Agency, Jeju 63219, Korea

ABSTRACT. Proper actions such as discard, return or manufacturing should be taken to imported plants contaminated with
quarantine weeds. Heat-treatment has been used as a processing method in many countries such as U.S., Australia, Canada as well
as Korea. This study was carried to find appropriate heat-treatment methods for devitalizing dodder seeds mixed with plant seeds.
Two species of dodder seeds and six imported seeds were treated for 1, 5, 10, 15, 30, 45 minutes or 1, 2, 4, 5, 6, 8 hours at the
temperatures of 75°C, 80°C, 85°C, 90°C, 95°C, 100°C and 120°C. According to the study, dodder seeds were devitalized at the
conditions of 85°C for 2 hours, 90°C for 30 minutes, 95°C and 100°C for 15 minutes, 110°C for 10 minutes and 120°C for 5
minutes. Meanwhile, seed vigours of Cosmos bipinnatus and Callistephus chinensis had no difference when compared with
untreated control at the heat-treatment conditions of 85°C for 2 hours, 90°C for 30 minutes.
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AR, o mEE Aeitast B8 SUEAs A
A& B Foll AA 100°Co A 302 o], 121°Cof| A
158 o] Agstes Ho| U=HI(QIA, 2013), A4t &
SO ARSI VIS 1769 SR8 G e ol ST A0 e Frad Aol Sl
% (Quarantine weeds)Z A At U=H|(QIA, 2014), A A AOZE 1o L rojA] Wold2 AFAISHT} (Moon et al.,
27} ToE 20l AlEL Zzul Muo] o]Ee AL 4 2013).
UAE AAPE H7] - WS s 71 AEe WEtH(MIFAFR AL, ofgfLujol FAA wl=o] A Kolgor &
2015). FFzd o] AlEE 199797 20158704 9hE-8 1= Niger seedof] E1% o] EAI7F B Al TAHS] 7
Z2 ARz 2 ol AR 227 EQEo] HE . olF L A 74 3171 13+ Cuscuta campestris®} Cuscuta
H BES 91% ol AAISFATHQIA, 2015). ERY, =2t indecora 285 100°CollA] EA|2]t A3} 158 o)/ fo|H &
vjee], AR, sl B3, 7] 5 o S50l of=o] & *0] AlAE-S 2Hls 3 th(Strasser, 1988). Niger
71 FASARR] 77% o2 AAIBEAL ATHQIA, 2015).  seed®] W= Q) 22 HAF=S] Cuscuta spp.2] o}
sAelRy 1A Teitasl B BE - A2R 22 AAS) Siste] AY EE 4AR 1000014 158
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oA} HEBle s {45l L, 2001 KE| Asphodelus
fistulosus, Digitaria spp., Oriza spp. (red rice), Paspalum
scrobiculatum, Prosopis spp., Solanum viarum, Striga spp.,
Urochloa panicoides®] Brote]S AH|ASI7] ¢Jstod 120°C
A 152 o] A 2lote] etEs A% 24510 (USDA,
2001) AAZFA] FA =L ATt Niger seed 9]9] Fof A
+ Cuscuta spp& A|A3H7] 943 2002 100°ColA 15
B oAl AHElehe AT FAISFAL ItH(USDA, 2010). 7Y
Lreke] 73-¢- Niger seed =91 Al A 2] Aldo] Q= vl=
< 7ot stal Jlem I 232 vlaa 22
120°Cofl 4] 15 o]/ A2 FHTH(CFIA, 2001). T+
F27F HEE 77 85°CollA 48AIZE o], 95°Coll A 244]
ol AR CddleE 50%) - HEE = L=t (AQIS,
2008), °f= thE HEto] vlske] w2 2= B AIREY] 5
A 2Hor 559 HoFzol FH(Prosopis spp.) 3
AT (Mahonia spp.) & Bl 7 HEAEe] wol
e o] 7] 2ol

S uEtoll A wid Al SAE EdE 4=
A7F Addoz2N HAYAEe] e AAE Ede
o]al AFAY] Il S WS AEEaA}

UFA Holel G FH W A FA
=
s

e b e

gzog AEAY 4 9l AGA ] 243 1 2L
23} 22 Q)L ZolEAE 2z} B QILE gl

Mats Xt

A elvehs -8 SUATAY 70% oS TS
2RE Yskal AU=TI(QIA, 2015), EAol ZE A
A4 FA0] TR AAISIAL S oA Cuscuta
pentagona) X A|AF(Cuscuta japonica) FAE AT C.Z2 3}
Art. AQHe|A] A= The. 7] |(TESTING SIEVE
250 im)E AHgate] 4 - 51 AAe] dol R A
2 % Q=S shglon], AAI)7|(VS-1202D4, ]k
YRE Qo] BIE FUHES 2yelgct. AAXe] &
T = 75, 80, 85, 90, 95, 100, 110, 120°CE2 =31, AL A
2 AZhE Z42Ee] 2% oA 1-5-10-15-30- 45,
1-2+4-5-6-8A7t0| it A2 & Ak SAF2] =

& F0lo) o3t =214 FH(Jayasuriya et al,, 2008)- E}
stal7] Slato] $ale BAE Austol os% Farglo]
607t AA|HEle 5 247 ek Bl o A akic)
(Buhler and Hoffman, 1999; Hutchison and Ashton, 1979;
ISTA, 2010; Kim et al, 2007). A& o] ¢ EX}= FH9]
2715 &H8] AAR & 2447F FF Ao Hugk ok
= ARgSHITE A EA e 9 FE 27t 2 SAE

238 HF petri-dish (87 mm x 15 mm)©]| filter paper
(ADVANTEC, 90 mm)E 24 721 25242 233 & 100
4 3HHg o & AR T2 30£1°C [12/12(/9h)]= ks
F27](VS-3DS-O, v]HZ}eh)of Bk HefstHA o]
Imm o4 ST A& Wole Ao & 7h5sto] 14 &
#% dol8-S 3 tH(Kim et al, 2007).

TASX

TUSA = SRR E ARt =], Blgee], A
2, sl 14, 7] A F A4S Eel St
= ARgSEel e, Ak HAA = M T4k &
A3t 871, An] X A2 oA AAsHTE Zakx
TR A Wolgs =ol7] flsto] AolA 24417t &
¢k ol MAFE & A E7]E AAT v 7ol
SUE R A xAslo] 4°CollA 15U Fet A2A4 7] &
AgSER o, 718f FAFe] Wop e, Wolr| 7k, FEE
Table 16149} o] Z17k] 415 Alo] Bz ol Zo]A
A1 X3} tH(Choi et al., 2014; Jeon et al,, 2009; Kim et al.,
2013; Lee et al, 2013). AL 27} T £x1= 438 H
af petri-dish (87 mm x 15 mm)®]| filter paper (ADVANTEC,
90 mm)E 2% Z3 SHRTE I F 4 FAR =
A, wls2), T FAE 10094, % - Y FA9) A
2, Sl R, 7] BAE 50U ko A4t of
& F&71(VS-3DS-0, ¥ dzsho] wek- BelahEA §
Z(ohel 1mm o4 FHT A Wold oz 715
St £, SelEAte] WolE A okiy] Slstel w
ObEA W Aol ThE AL olgtel 7
steleh

- Wro}&= 1= 2]4=(PL; promptness index), PI=X[(T-t;+1)n]

o N
ofN

A

Table 1. Conditions of germination test in 6 imported seeds.

Imported  Temperature Germlp e(tiuon Légl.lt
seeds o) perio conditions
(days) (light / dark)
Platycodon 25+1 14 10/14
grandiflorum
Lespedeza 2041 10 14/10
cuneata
Cosrmos 3041 10 14/10
bipinnatus
Centaurea 1541 10 14/10
cyanus
Callistephus 2041 10 14/10
chinensis
Astragalus 2541 10 14/10
membranaceus




12 i s A L]
(t: AP T ZAK, i RARYE] Hol, T: & 2AKISE)  Shth(Table 2). whebs] 52| oAl F2 A4k SAF
- Hotd 42(MGT; mean germination time), MGT ] £ APEZRZQl Af4F FAFS] AP 50| Y
=Z(tny)/N A 2] kLt 75°Co A= 8A1ZF AEA gt Aol F
(t: A F AL, np RAPG Y] Wobd:, N=3Zn: & & 25 10% o]/4e] Hol&S Bl om, 80°Cof| A= 64]
dol4r) 7F At A s A B5F APEste oY dA e
AGA et =UFTAe] 2788 goty] flate], d AIRME Al =Q1FAe] Wotol| = P 1] A (Table 2, 3)
o] § ZE(55cmx 20 cmx 145cm)o| A4E FES A AA Hgsir]olls At S AR AZAE o]
T AdA e T4 A 10084 953 v 4% AR F o vt da dEA e 1821 100°Cof| A
BRI o] 8ste] ZET 24A17F 7HA 02 100mLe] 4= 308, 121°CollA] 158 272 ThE Az ApdRA e
S ZIF FE5t 104 & QRS RASHL, 204 2 HAstr et Ak SRk H85h) ol A e 2
& 278 2SR EIe 53 AREE o FAe] Aol digh Hete] &

21 nE
Mats EXtel A=A
AR 7S Wol =] s nl= A AT
MAE A AgA ] & AFERAS gof Bz} 7]E9]
Addatel e=ro] HYr)es EYE 75, 80, 85, 90, 95,

100, 110, 120°Co|A] Z+ZF 1-5-10-15-30-455, 1-2-4-
56+ 8417F EoF AA A 2] 51T Moon et al, 2013). A%
A2 5 WobAH ATk nlAAE EAfe] AL 80°C- 6
AlZF, 85°C-1A]7ZF 90°C-30%, 95°C-15%, 100°C- 155,
110°C - 105 T12]31 120°C - 580 glek. Fhel, Al4F Zpe] Ab
HZ7AL 80°C - 647, 85°C - 247, 90°C - 302, 95°C + 155,
100°C - 155, 110°C - 105 12]al 120°C- 55802 85 2
Alofahe wlAURAL BAb] AT Aol S Molx] ¢

L EER R
a2l +eBTol BoN % 27185

A ares Z21o] AbE 791 80°C- 647}, 85°C- 2A17J,
90°C » 30, 95°C+ 100°C+ 155, 110°C - 105, 120°C - 55
oA Z=efA], vlgee], IARL, $E=58), A3, 3 71
Aol et Wokegg ARSI =2 o] ¢ At 2
AP =0l A 2] (100%) thH] 0~25%2] ol
& HAAL, vleE]s 0~28%2] WolgS Hlow, ¢
51e] B9 0~71%2] Wokeg Hof M $449] AbE
= 9 AT 2de #UASAe] Wokes A Holx
ok Wb, ZARAY AL 80°C-64]7F, 110°C- 102,
120°C - 5 28 A &Jet x| dAj2] 2304 712
thu] 95% ol/Fe] Wokg& Rt EIh W3 FA A
= 80°C-6AI7E, 120°C- 5 2715 A9 B A7

rln

Table 2. Germination rate (%) of Cuscuta pentagona and Cuscuta japonica after dry heat-treatment.

Time of Temperature (°C) of dry heat-treatment
dry heat-
treatment 75 80 85 90 95 100 110 120
1 min. -7 - - - 26.8(30.0)  24.1(25.5) 16.5(10.5) 11.7(12.8)
5 min. - - - - 9.8(11.8) 3.1(5.2) 2.0(2.0) 0(0)
10 min. - - - 5.8(10.5) 2.5(2.3) 0.4(1.3) 0(0) 0(0)
15 min. - - 15.8(21.8) 2.0(3.0) 0(0) 0(0) 0(0) -
30 min. - - 3.5(10.5) 0(0) 0(0) 0(0) - -
45 min. - 10.5(11.6)  0.3(3.5) 0(0) - - - -
1 hours - 5.8(7.5) 0(1.3) - - - - -
2 hours - 4.0(6.0) 0(0) - - - - -
4 hours 11.0(17.0) 2.0(4.5) —(0) - - - - -
5 hours 10.5(17.8) 0.3(1.5) - - - - - -
6 hours 9.7(17.0) 0(0) - - - - - -
8 hours 10.3(15.3) 0(0) - - - - - -

# Germination rate of untreated control: Cuscuta pentagona: 82.9%, Cuscuta japonica: 91.4%.

Not tested.
“Germination rate (%) of Cuscuta japonica.
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Table 3. Germination rate (%) of 6 imported seeds after dry heat-treatment.
Dry heat-treatment
Imported
Seeds 80°C 85°C 90°C 95°C 100°C 110°C 120°C Control
6 hours 2 hours 30 min. 15 min. 15 min. 10 min. 5 min.
Platycodon 21.0 17.7 6.7 0.7 0.7 0 0 85.7
grandiflorum (24.5%) (20.7) (7.8) (0.8) (0.8) (0) (0) (100)
Lespedeza 22.3 11.3 1.3 2.7 1.7 0 0 79.7
cuneata (28.0) (14.2) (1.6) (3.4) (2.1) (0) (0) (100)
Cosmos 91.3 94.7 94.0 94.0 92.0 45.3 40.0 96.7
bipinnatus (94.4) (97.9) (97.2) (97.2) (95.1) (46.8) (41.4) (100)
Centaurea 56.0 40.0 1.3 0.7 0.7 1.3 0 79.3
cyanus (70.6) (50.4) (1.6) (0.9) (0.9) (1.6) 0) (100)
Callistephus 82.3 87.3 87.0 84.7 88.3 85.3 55.7 88.7
chinensis (92.8) (98.4) (98.1) (95.5) (99.5) (96.2) (62.8) (100)
Astragalus 1.0 7.0 0.7 10.3 0.3 0 0 81.3
membranaceus (1.2) (8.6) (0.9) (12.7) (0.4) (0) 0) (100)
*Germination rate (%) against control (100%).
Table 4. Promptness index of 6 imported seeds after dry heat-treatment.
Dry heat-treatment
Imported
seeds 80°C 85°C 90°C 95°C 100°C 110°C 120°C Control
6 hours 2 hours 30 min. 15 min. 15 min. 10 min. 5 min.
Platycodon 92b' 87b 22¢ 3¢ 3¢ —Z - 823a
grandiflorum
Lespedeza 95b 86b 19¢ 19¢ 13¢ - - 420a
cuneata
g."s.m"s 775b 859 863a 862a 847a 369¢ 335¢ 867a
ipinnatus
Centaurea 348b 336b 11c 5¢ 6c 13¢ - 779
cyanus
Callistephus 718ab 799a 768a 768a 756a 677b 395¢ 800a
chinensis
Astragalus 68b 70b 86b 86b 3c - - 572a
membranaceus
YMeans with the same letters in a row did not significantly differ at 5% by DMRT.
“Not tested.
2704 A thH] 95% o]/de] Wole-g Bort vid, W Hdolds miE o] H|F| A xRste] A
F7] FA Aee e QA oA FAY tin] 5 dolgd FUT S HItH(Table 4, 5).
=

13% o|519] Wo- whol2-g W Th(Table 3).

FUEAY ABAY T WolEEA RS ZARE A3} 7
0L ML E2) T 85°C- 24|7F, 90°C - 30, 95°C - 15
2, 100°C- 158 271014 FRsh vlwsto] Holg wol
A SYSEO| (Table 4), Bptold s AAR A0 3T 0
5 85°C- 24|17k, 90°C - 30, 95°C- 158, 100°C- 152 =4
ol 4 -4 2|} v)mslo] ol Bolx) erotrh(Table 5. 3t
W, meb, v, pel3s, 37] B dolsw s

ZAFSE

R

A2 tjv] 95% ol4fe] Wolgg HQl IARA I
Ao el EFxdol sEste] YHES AR dat,
FARA E22= 85°C - 24|17 90°C - 308, 95°C - 152 =7
o A= FA et zfolg o)A ASkARE 100°C- 158 %
Aol A= Ax8kqTh T2 FA= 85°C- 2417E, 90°C- 30+
ZollA= FA R} 2polE HolA] ASFA|TE 95°C- 154,
100°C - 155 2710 A= FA 2]of H]3l] #2359 tH(Table 6,
Fig. 1). we}A], TARA ZA= 100°C- 1558 27104 &
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Table 5. Mean germination time (days) of 6 imported seeds after dry heat-treatment.

Dry heat-treatment

Imported
seeds 80°C 85°C 90°C 95°C 100°C 110°C 120°C Control
6 hours 2 hours 30 min. 15 min. 15 min. 10 min. 5 min.

Platycodon 1026 10.1b 11.7b 5.7a 7.7ab — - 5.4a
grandiflorum
Lespedeza 3.8bc 3.4b 43c 3.9bc 3.1b - - 2.5
cuneata
Cosmos 2.4ab 1.9a 1.8 1.8a 2.0a 2.9b 2.3ab 2.0a
bipinnatus
Centaurea 2.5b 2.6b 1.0a 1.0a 0.9a 1.0a - 1.2a
cyanus
Callistephus 2.6ab 1.8 2.0a 2.2a 2.1a 3.2b 3.5b 2.0a
chinensis
Astragalus

2.4b 2.4b 1.7a 2.6b 1.8a - - 1.7a
membranaceus

YMeans with the same letters in a row did not significantly differ at 5% by DMRT.

“Not tested.

Fig. 1. Plant apperance of Cosmos bipinnatus, Callistephus chinensis, C. pentagona and C. japonica at 10 days after seeding with dry
heat treated seeds. A-B-C-D-E-F:G-H-1: Control; A-2: Cosmos bipinnatus 85°C-2 hours; B-2: Cosmos bipinnatus
90°C - 30 min.; C-2: Cosmos bipinnatus 95°C - 15 min.; D-2: Cosmos bipinnatus 100°C - 15 min.; E-2: Callistephus chinensis 85°C - 2
hours; F-2: Callistephus chinensis 90°C-30 min; G-2: Callistephus chinensis 95°C+15 min.; H-2: Callistephus chinensis
100°C - 15 min; A - E-3: C. pentagona 85°C - 2 hours; B - F-3: C. pentagona 90°C - 30 min.; C- G-3: C. pentagona 95°C - 15 min.;
D-H-3: C. pentagona 100+ 15 min; A-E-4 C. japonica 85-2 hours; B+ F-4 C. japonica 90°C+ 30 min,; C+G-4 C. japonica

95°C- 15 min.; D - H-4 C. japonica 100 - 15 min.

oFg, WoldmA 4, ol X eloh Aol S 1
oA GROEAINF QEEot QgL wHI, B A
95°C- 155, 100°C - 155 Z Ao A dro}g, wolE 2|4,
Pabrol st FA ol Aol Holx] REAT Yu

of SF= vA HEsl] ol A 2o A

1 TH(Table 3~6).
E3h AGA gt AR
ot A1 Y 23S

3

2
ek

ul ) s 51].4 J].

ﬁl_]_ FARALE RE oﬂ;q

E—l—
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Table 6. Establishment rate (%) of Cosmos bipinnatus and
Callistephus chinensis at 10 days after seeding with dry heat
treated seeds.

Dry heat-treatment

Imported
seeds 85°C 90°C 95°C 100°C
2hours 30min. 15 min. 15 min. Control
Cosrmos 97.0a° 966a 963a 872b  97.1a
bipinnatus
Callistephus ¢ 60 8251 642b  432¢ 8382
chinensis

"Means with the same letters in a row did not significantly differ at 5%
by DMRT.

Table 7. Plant height (cm) of Cosmos bipinnatus and
Callistephus chinensis at 20 days after seeding with dry heat
treated seeds.

Dry heat-treatment

Imported
seeds 85°C 90°C 95°C 100°C
2hours 30min. 15min. 15min. Control
Cosrmos 27.1a®  270a 271a 2702 27.la
bipinnatus
Callistephus 17 4 1740 1752 168> 17.6a
chinensis

“Means with the same letters in a row did not significantly differ at 5%
by DMRT.

2] Z7of|A] FAjEjel AjolE Holx| gigkar, I3 100°C- 15
B 202 ALt Uy BE oA FAE|el 2pol&
Holz] ghot 27|85 G vAA] = AR A7t
]I tH(Table 7).

A9z 2dE +=Y4E2 97], B B V1A
g 22 HELS drotof str}. X &= Sk Wik ol

o ZylolA FhEA e HHoe R
AREEIDL Qith & At eAlEe £ A A
E APEAIZ]7] Qe AAEs dA e WS 2aa) =88t
At 259] Al FAReF 6572 SUFAE 75, 80, 85,
90, 95, 100, 120°C XA A] 1, 5, 10, 15, 30, 455 Fx= 1,
2, 4, 5, 6, 8A|7F 2] st} Al Al AjAkE Eape
85°COf| A 2A]7F, 90°CollA] 30, 95°CS} 100°Cof|A] 15,
110°Col| Al 108, 120°Col| A 58 I x]e]& vro}a-S AFAls)
Atk 3tH, IAR AL L] XA 85°Co| A 21]7L,
90°Col| A 308 dx]2] ZAA FA |8} xfo]E Holx
ootk

F20{: P9, Ak B4, DX, F2FA
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