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Influence of film-coated Materials on Germination and Seedling
Vigor of film-Coated Chinese Cabbage Seeds

Jum—Soon Kang*, Hyeon—Do Kim, Jung—Eun Lee, Byoung—Il Je, Yong—Jae Lee,
Young—Hoon Park, Young—Whan Choi
Department of Horticulture Bioscience, Pusan National University, Miryang 50463, Korea

Abstract

The purpose of this study was to identify for extenders, adhesives, colorants, and fungicides suitable for the production of high-quality
film-coated seeds of Chinese cabbage. In addition, the effect of various additives used for film coating on the germination of coated seeds
and seedling vigor was investigated to establish appropriate treatment conditions for film coating efficiency. The germination rate and
germination speed in Chinese cabbage film-coated seeds did not differ significantly depending on the type and concentration of the
extender, while the use of Talc resulted in superior granulation capacity and adhesion of the seed coat in comparison to Zeolite. There was
no significant difference in the germination rate depending on the type of adhesive used for film coating of Chinese cabbage seeds, but the
germination rate was slightly slower in the film-coated seeds using carboxymethyl cellulose as an adhesive. On the other hand, the seeds
coated with a film using 1% PVA as an adhesive not only maintained hardness enough to withstand external pressure, but also showed a
high germination rate. In addition, the suitable disinfectant for film coating was venoram, and the treatment concentration was good at 250
mg-L". The type of colorant used in the film-coated seeds of Chinese cabbage did not significantly affect the germination rate,
germination speed, and seedling vigor. The seeds film-coated using the liquid colorant were superior in appearance to the seeds
film-coated with the solid colorant, which implies the possibility of reduction in the manufacturing costs by using the water-soluble paints
as colorants for film-coated seeds.
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Seluehs g doRtEoll $871e etk
OJAIRE FAP LS 7] oF4] Adxl=el Hlsl ZiAdsiok
o FEso] Wri(Kim, 2020). 2H0) AAMES oA
7171 Sleirde S FAS] F5/Mt ok FA
FAS A= 77 10] gl e ojof it

FTAE Kool S8l SA4F AYAIE AR A =
7] AEH S P 5 shuith ST A B
517] ffto] AthRE FRlEe] ARSIAE oL
715 7V e SR Al RA = ok 5, A
ojzZei S5, A(Ash), S2|E O] HES &
@It Smith and Secoy, 1975). 12t} 174715 &
Aol axgE A2t ol g o] grom, Jte SRjkE =
H|2x} g=2-0] FAEA| o] o]-§%]7] AlAFsI3Ik(Sahoo
et al., 2014, Sharma et al., 2015). 252 SAAg=
Mg 712] 7iEE TS ddskar glom, 11 At
e F7I o m oSH:

1960dtolli= FAkS] #EWE AmshAY BHeshe
B0 TS AT et Ago = E
3 ARtAPZE SRR ol AR A 1968d0]l o,
AT AtAlE SRRl oFaE vl W o2} f

= 37| AGA Yt o2 e BEsh= 97| 5t
thKorea Seed & Variety service, 2011). 7L 0|= A
B2 S ARtA|, ASAlL ARATAE e o] QI%E
A sgo] thet Fak EolHA] - UAP 7Rssh
315~ EoHA = ITHISF, 2007).

1990 o]%of| HFH FAE 25 Bt o=
HE] B 5517] Qfal] Al AZAE SAlel| 21k
aff gLout of2igk TReA| Rl WS HA] WAlwko] Har
Hejate] 72748 iA1= So] igickRobani, 1994).

L5 SAE A SR FEjot Kok FAA
7|HA 719 2% F7HAX A o= ajubig]o] visl
AMPYERS Fo] ARt QPsHA| o8-8 4= 9l W
gl ofje} olst ok Ajel7} 7kssfekKunkur et al,
2010; Avelar et al., 2012). TSF 4} 23 o] Zo}X| 1L
gresiom g 218 o] Solek Byl oz} o
HE FIAZ17] 1ol AtA, AA, A=A 2 5
SRS H7pE golsle] Heatd] Yoty &
Aol 4RE WEF 4 Y 4ol YrkRobani,

LENYS Aok WL WA BETY A7

CAEE - o - A

SHdETh FEEY T4 Aol 2RtEE edEe 4
A, ASA, YA, A 9 2AAE lom e
2 3h ol ueh gz aEo] ke dit
(Taylor et al., 1998).
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53" SAPYES Slel AE SEAIE tale®}
zeolite ATl EF A= 1%2] polyvinyl alcohol(PVA)
| 1 LE 243 5 o]52of| S3gAI tale®} zeolite 2t
7t 25 gL' 9 50 gL' A7IskaL 2R
Farbosol red 1.5 g-L"'& H7515ic). A& A5 A
& FARE w5 SAHCR-2, AdEH) o
g = AR £XFY7)(Seed processing,
Enkhsizen, Holland)o]] B3 4} 200 g& Y7, 99}
20| 248 BEIY BALAL AXI| Wrlslel BB
=29 slelc. BERHE FAje] AR F4 A=
A|(Fujiwara, Japan)S ARR3}SIL 4202 ohlslo]
Aol o] glei(gem) o At BEYE
A AL 2ollA] 24417 51} MBI 27T
2 A2 3 20T Hotele 2Asierk Wl
32 petridish(9.0 cm)of| E5A|(Whatman No. 2) 2%}
& ol 34} 1009 3ukom A4S
ick Mol FAE AT F 1397 124742
7o ZABIT ol TAE §to] F912 $31 1.0
mm oA} AVEL S K0 Slgic). Zola)
ZgHokgo] oigh 50% Hoto]] AQ = Aax(Tso)=
ofel g4lel el 4elick. 1 vre] obIB L ISTA
(International Seed Testing Association)” |0l <74
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N+ oAb Mokl B414-0) B
N - o B2 50% 7k ol FAie]
- o] Tk 50% 2ol okl E414:2] 31
T, - Ni A7) 408 o7zt

T, Nj A7) 408 ol

2.2, MEN M

Az FAol] g S 5] S5t
carboxymethyl cellulose (CMC)2} polyvinyl alcohol
(PVA) 1% 2% §4& 22k 2413 5 o] 320]) Zo44
¢l tale 25 g-L'3} 24721 Farbosol red 1.5 g-L'&
A7 BETY FAARE 910 Wt U9
ok A E5HE Gelsl] BRI S Ao
A 24X AZAIZT 3 20T oA ok s Ak

2.3, MTd EF M

AEH Al Aelet AtA| Adsl] 218l 1%2]
PVA §4& 1 L& 243 & T4 tale 25 g L &
ZPAA| Farbosol red 1.5 g-L'& A718l9c). 2EE]
TAo ARG A= HleH s RREs) 2 Frtol(d
ARDeIaL, Aelese 27k 250 mgL! & 500
mg L™ o]9]c}. oje} o] AgAP} H7kE BETY &
A -BoHo 2 FAE Ao Aolx] 244 7F %
SH 3 20Tol|A] ol 2ARISIT

r

BE1e o] AT S B Slat A}
2% MAL Brilliant Blue R, F.Cromom Brown
MRH, Farbosol Blue 3G, Farbosol Yellow F4G,
Rifafix Orange 2 Rn, Rifafix Red 2BN, Rifafix Red
3BN 150, Rifafix Yellow Brown HN, Rifazol Brill.
Blue R Sp ¥ Rifazol Turquoise Blue GE 3551 113
Rz 10 SRk 58 T|OIE Aa(E]7]uh ALgaks
black, bright blue, bright green, brown yellow, red
brown, yellow®] HAM4 6575 ARESIICE FA4F
eI RS ] Slo) A R

PVA 1% 1 L & 02 of7]o] A2l tale 25 g2 3

="

Fetont, TRALE 2173 g(0.3%) 2 6 £(0.6%),
MM 10 mL(0.1%) L 20 mL(0.2%) = A7}51
o). g AR Sl (HAAIRNE 250 gL 7}
slgict. olo} o] EUE 1Y 24 g0 We
S $4-2 20Tl ol 2Algich

2.5. BETE BRjo| MMHY} XA DXl

Aol ALE HIFEAE s Hlel2) 9
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2172 o1g51irk. ol2 SI3) BP 248 §X12 heavy
§9k regular §X15 FF0] F4A171 5 25CoH |
ok BShich. 71 5 482 AR heavy §41o] 50
Yo BB T4 AR 1HoR AN F
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= TG S5 9 sl whet dokga) ol e
ofli= & 2lo|7} §igitt. whetbA BEa1d FAAIR 5
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Table 1. Effect of different kinds of film coating particulate matter on percent germination, Tso, easiness of granulation, and
hardness of film coated Chinese cabbage seeds at 20T

Film coating Concen. Germination Tso Hardness ? Granulation
particulate matter (gL (%) (days) (g) capacity ¥

Talc 25 100.0 0.7 282 ++

50 99.3 0.7 324 ~+
Zeolite 25 98.0 0.7 226 -

50 99.3 0.7 268 +
Untreated 100.0 1.0 - -
LSD(0.05) ¥ NS NS 18.4 -

“'Hardness is the force(g) required to crushed coated seed.
¥ + good, + + very good.
¥ Means in columns are separated by LSD at P = 0.05.

Table 2. Effect of different kinds of film coating binder on percent germination, Tsy and hardness of film coated Chinese

cabbage seeds at 20C
Film coating binder ? Concen. Germination Tso Hardness ¥
(%) (%) (days) (2)
Carboxymethyl cellulose(CMC) 1 99.3 0.8 228
2 98.7 0.8 257
Polyvinyl alcohol(PVA) 1 99.6 0.6 297
2 100.0 0.6 347
Untreated 100.0 0.9 _
LSD(0.05) ¥ NS 0.12 224

? Seed film coating with talc.

¥) Hardness is the force(g) required to crushed coated seed.
¥ Means in columns are separated by LSD at P = 0.05.

3.2. TEIN| EHM IFES] HAAIE ALgsle] B I9E T 7

5T SAl| AT 2l St vl EEd =7t 5718l 2% 5ol 7h9-E gEe woy ‘ﬂk’j
1ro] ARke S7M17 1= Hloll 552 =T Table 2= 2 o Aakd = ek Y FAF ATl 7 Hek= A
Z3E]o]| 233l HARS Aukslua) HHA 2= 2 st H2ZAQ] 220 w2} tl=ZX9t 0.5-4.0%
BEg defsle] YSTY A0 Wol 2R A WSl A9sioln Ued drkBaxterst Wates,
olck 1986). 12Lt 2 A8]o]] AFSE PVAL 2%9] &0 i

BEAYH WFFA B 7 W ol EoHE Wolg ofRlek Sfo] Wkt meiA 7Y
o} dobgollts fojHel Aol glglort Wolkmols  Fxjol] Agiel Amel Wolghe wEfsithy uiFo] Bg
Zpol7E QARIek. A2 Ao okgo] 100% AL, T TAHA Izl ARt M= PVASIAL A4 &
A 2BE Telslo] BETERH RIS 98% o)A o1& R A2l 1%3It Table 2).
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Table 3. Effect of different kinds of film coating fungicide on percent germination and T50 of film coated Chinese cabbage

seeds at 20T
Fungicide ? Concentration Germination Tso
s (mg'L") (%) (days)

Venoram 250 100.0 0.6

500 98.7 0.7
Homai 250 100.0 0.7

500 99.3 0.6
Untreated 100.0 0.9

)

LSD(0.05)” NS NS

9 Fungicide at 250, and 500mg-L"" were added to the during film coating processing and seed film coating with talc.
¥ Means in columns are separated by LSD at P =0.05.

Table 4. Effect of different kind of film coating color on percent germination and T50 of film coated Chinese cabbage seeds at

20C
Color material ? Concentration Germination Tso
(%) (%) (Days)
Solid color material
Brilliant Blue R 0.3 99.3 0.8
0.6 99.3 0.8
F.Cromom Brown MRH 0.3 98.7 0.8
0.6 100.0 0.8
Farbosol Blue 3G 0.3 99.3 0.8
0.6 100.0 0.8
Farbosol Yellow F4G 0.3 100.0 0.8
0.6 98.7 0.8
Rifafix Orange 2 Rn 0.3 99.3 0.8
0.6 100.0 0.8
Rifafix Red 2BN 0.3 100.0 0.8
0.6 99.3 0.8
Rifafix Red 3BN 150 0.3 100.0 0.8
0.6 100.0 0.8
Rifafix Yellow Brown HN 0.3 100.0 0.8
0.6 100.0 0.8
Rifazol Brill. Blue R Sp 0.3 100.0 0.8
. . 0.6 100.0 0.8
Rifazol Turquoise Blue G 0.3 99.3 0.8
0.6 100.0 0.8
Untreated 993 09
LSD(0.05) ¥ NS NS

Liquid color material

Black 1.0 99.3 0.8
2.0 100.0 0.8
Bright Blue 1.0 99.3 0.8
2.0 99.3 0.9
Bright Green 1.0 99.3 0.9
2.0 100.0 0.9
Brown Yellow 1.0 97.4 0.9
2.0 98.7 0.8
Red Brown 1.0 99.3 0.9
2.0 100.0 0.8
Yellow 1.0 98.7 0.9
2.0 99.3 0.8
Untreated 993 09
LSD(0.05) NS NS

z) Seed film coating with talc.
X) Means in columns are separated by LSD at P = 0.05.
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Table 5. Effect of different kind of film coating colorant on germination rate of film coated ‘Palkong’ Chinese cabbage seeds at

20T
Germination rate(%)
Film coating colorant 5 days 10 days
Normal Abnormal Total Normal Abnormal Total
Solid color material
Brilliant Blue R 80.0 6.7 86.7 33.3 6.7 100.0
F.Cromom Brown MRH 86.7 44 91.1 90.0 33 98.7
Farbosol Yellow F4G 92.2 44 96.6 92.2 44 100.0
Rifafix Orange 2 Rn 86.7 22 838.9 37.8 22 100.0
Rifafix Red 2BN 83.9 44 93.3 91.1 3.3 98.7
Rifafix Red 3BN 150 93.3 44 97.7 98.9 1.1 98.0
Rifafix Yellow Brown HN 86.7 6.7 93.4 922 1.1 97.3
Rifazol Brill. Blue R Sp 80.0 8.9 83.9 86.7 33 99.3
Rifazol Turquoise Blue G 82.2 7.8 90.0 82.2 10.0 99.3
Farbosol Blue 3G 90.0 44 94.4 91.1 5.6 93.3
Farbosol Blue 6G 92.2 33 95.5 94.4 33 97.8
Untreated 86.7 8.9 95.6 91.1 6.7 100.0
LSD 0.05 NS NS NS NS NS NS
Liquid color material

Red 83.9 33 92.3 91.1 22 99.3
Red Brown 85.6 12.2 98.7 88.9 8.9 99.3
Yellow 83.9 8.9 97.8 94.4 44 99.3
Brown Yellow 85.6 7.8 93.4 85.6 8.9 100.0
Bright Green 94.4 1.1 95.5 94.4 1.1 97.3
Bright Blue 90.0 33 93.3 91.1 5.6 98.0
Black 85.6 6.7 92.3 85.6 6.7 100.0
Untreated 86.7 8.9 95.6 91.1 6.7 100.0
LSD 0.05 NS NS NS NS NS NS

9 Film coating solid colorant at 0.3% and liquid colorant 0.1% in binder solution(0.1% PVA) were added to the during seed coating

processing. Seed film coating with talc.
Y Means in columns are separated by LSD at P = 0.05.
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Liquid color material

Fig. 1. Changes in seedling growth of ‘Palkong’ Chinese cabbage seeds with different film coating colorant. Seedling growth

measured 10 days after sowing at 20T.
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Table 6. Effect of different kind of film coating colorant on hypocotyl length, root length, fresh and dry weight of film coated
‘Palkong’ Chinese cabbage seedlings at 20T

10 day old seedling
. . Hypocotyl length Root length
Film coating colorant Fresh weight Dry weight
(cm) (cm)
(g) (8
Solid color material
Brilliant Blue R 35 32 0.04 0.002
F.Cromom Brown MRH 3.7 3.1 0.04 0.002
Farbosol Yellow F4G 3.2 33 0.03 0.002
Rifafix Orange 2 Rn 4.1 5.1 0.04 0.002
Rifafix Red 2BN 4.5 3.9 0.04 0.002
Rifafix Red 3BN 150 3.8 3.5 0.05 0.002
Rifafix Yellow Brown HN 3.1 5.7 0.04 0.002
Rifazol Brill. Blue R Sp 3.8 6.0 0.05 0.002
Rifazol Turquoise Blue G 38 42 0.04 0.002
Farbosol Blue 3G 42 3.0 0.06 0.002
Farbosol Blue 6G 3.8 33 0.05 0.002
Untreated 3.7 4.0 0.05 0.002
LSD 0.05 NS 1.7 NS NS
Liquid color material

Red 34 4.8 0.04 0.002
Red Brown 33 7.0 0.04 0.002
Yellow 35 5.5 0.04 0.002
Brown Yellow 43 2.9 0.04 0.001
Bright Green 4.1 3.7 0.05 0.002
Bright Blue 3.7 43 0.04 0.002
Black 43 43 0.05 0.002
Untreated 3.7 4.0 0.05 0.002
LSD 0.05 NS 1.4 NS NS

2 Film coating solid colorant at 0.3% and liquid colorant 0.1% in binder solution(0.1% PVA) were added to the during seed coating

processing. Seed film coating with talc. Seedling growth measured 10 days after sowing at 20 C.

' Means in columns are separated by LSD at P = 0.05.
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