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Effect of film coating substance on coating characterization and
quality of corn seed

= a

aagx [ a 2 Gl U a "’1
Uty A5, NeNVINY %ﬂiiﬂ] Haz 313 NBINHATIAD

Boonmee Siri"*, Padungkwan Chitropas’ and Suwaree Korkasetwit!

UNARER: neisuidingusy shiiednmnares NsrelduntrenmAN MLLTeY 1ARELLAZANN WA
wdnugdaInaudsnisaday ﬁﬁmiwmmﬁmmiﬁuﬂ@a MWNARTUE AzinEmIA1 A5 wazieeluFEnas
walulagn “Insn Atz “IA BF avnanendezeuune  TaeRanmeaeutiaile 3 oy Ae Anwndie
1ae 9 ureanedlmesaldiily NaeRduiituasiafiamuna-Fng (pH) ANUEA NTaTAnETRINAN
AN 1L NeTRINNTLAREL memmanmmLmﬁmﬁuﬁ:ﬁﬂq‘lﬁwmL?E{m “RIMAINITIARAL ANEIANNAIAITA
1nafanli N1isa (freeze thaw) WazAnmANNALIaEee 1nadeLly awnnafuineiduszasioan 6 ey
NANNTINUNLINT I hydroxypropyl methylcellulose, hydroxypropyl methylcellulose & il polyacrylate La hydroxypropyl
methylcellulose 8 NAU vinyl acetate 11 1gnalan vn 1% 1aARaUEAY pH Uszunos 57 Hpauuiindsyann
300 cps AN N NEUINTARDLUAL INTHAFE AININDNTBUNAANUTUAIN1TLARDL % 1nadeLRa 3 A3
flnnuAsFIANEndan1ma auly A1azlse WHena eUAINNAIEIYEs 1TlAReLTe 3 T AWANTALFEA
{uszeiziaan 6 Hew wuden pH wazAAamilnges Nsindeuasaiissaniinis e anaes Asriedldu
wiliifnasiarAzuuLAN 1 teTeInTARRLLaTAMNINTIRNERTLE A1 qUldd Nareflsuiinaste
AN NTRANAAT U InAuAINITIA RS L

o & v & ¥ o

AT AT NIPRILINAATLE, "9ieReLNARTUE, d1aTne, A WmARRLE

a

Abstract: This objective of this study was to determine the effect of film former on coating substance characteristics
and quality of coated corn seed. There were 3 experiments which were to study the effect of type and proportion of
polymer as a film former on pH, viscosity, dissolution of film, coating uniformity and corn seed germination, to
determine the stability of coating substances by freeze thaw method and to determine the stability of coating
substances at stability after seed germination storage. The results showed that pH and viscosity of coating substances
containing hydroxypropyl methylcellulose, the mixture of hydroxypropyl methylcellulose and polyacrylate and
the mixture of hydroxypropyl methylcellulose and vinyl acetate as a film former were about 5-7 and 300 cps,
respectively. These coating substances had coating uniformity and did not affect seed germination. Freeze thaw
method testing showed coating stability of these substances. In addition, pH and viscosity of coating substances that
storage 6 months had decreased because the film formers were denatured but no affect on coating uniformity and the
seed quality. It could be concluded that film former affect on quality of corn coated seed.
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Table 1 Seed coating substances composition.
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Ingredients Chemicals weight of each formulation (%)

1 2 3 4 5 6 7 8 9 10
Hydroxypropylmethylcellulose(HPMC) 5 - - - - 5 5 5 5 -
Polyacrylate (ED) - 5 - - - 5 - - - -
Polyvinylalcohol (PVA) - - 5 - - - 0.5 - - -
PVP vinyl acetate copolymer (VA) - - - 5 - - - 0.5 - -
PVA-PEG copolymer (IR) - - - - 5 - - - 0.5 -
Commercialsubstance(CS) - - - - - - - - 100
Glycerin - - 1 - - - - - - -
PEG6000 1 1.5 - 1 1 1 1 1 1 -
Titanium dioxide 1 1 1 1 1 1 1 1 1 -
Color 025 025 025 025 025 025 025 025 025
Water 9275 9275 9275 9275 9275 87.75 9225 9225 09225 -
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Figure 1 Film characterization of coating substances.

Figure 2 The seed which coated by various coating.

Table 2 Characters of seed coating substances and corn seed germination after coating.

i

Coating pH Viscosity Film dissolve Coating Germination in
substances (cps) v (%)" uniformityZ/ laboratory (%)
Non-coated - - - 0.0 £ 0.00e 92.67
HPMC 6.86 + 0.09d 289.00 £ 0.00e 57.66 £ 6.66b 4.5 + 0.50ab 89.33
ED 4.73 +0.02g 65.70 = 0.00h 7.62 £1.53e 3.5+ 0.50d 92.00
PVA 6.43 + 0.49¢e 87.67 + 0.05g 59.92+7.61b - -
VA 6.43+0.12e 64.96 + 0.15h 100.00 £ 0.00a 3.4 +0.40d 92.00
IR 7.49 £ 0.11b 66.10 £ 0.10h 96.70 £ 3.46a 3.8 £ 0.40cd 90.00
HPMC:ED 5.24 + 0.02f 307.33 £1.53¢ 22.24 £ 4.55d 4.0 £ 0.60bc 88.00
HPMC:PVA 7.02 £ 0.05¢ 439.67 + 1.15a 30.02 £4.15¢c - -
HPMC:VA 6.90 + 0.03d 303.67 £ 0.57d 2242 +£0.78d 4.5+ 0.70ab 90.67
HPMC:IR 6.93+0.05cd  316.00 + 0.00b 35.07 +1.31¢c 4.1+ 1.00bc 92.00
CS 8.16 + 0.01a 205.70 + 0.00f 18.26 £ 0.88d 5.0 + 0.00a 84.67
F-test . . . o ns
CV.(%) 0.88 0.29 8.82 16.63 584

ns, ** not significant and signifcant at P < 0.01, respectively and means value in parenthesis is standard deviation.
"means values within a column followed by the same letter do not differ significantly according to DMRT at P < 0.05
2/coating uniformity to analyze by Xzf test and means values within a column followed by the same letter do not differ

significantly according to LSD at P < 0.05.

Table 3 Characters of seed coating substances and corn seed germination after freeze thaw .

1

Coating substances pH Viscosity (cps)” Coating uniformityZI Germination in laboratory after
6 months storage (%)"

Non-coated - - 0.00 + 0.00c 90.00a

HPMC 6.65+0.01b 306.33 + 1.53b 4.60 + 0.52b 86.00ab

HPMC:VA 6.23 +0.63b 306.00 £ 1.00b 4.60 £ 0.52b 86.66a

HPMC:ED 473 +0.01c 302.67 £ 2.89b 4.80 £ 0.42ab 85.33ab

CSs 8.05 + 0.03a 607.66 + 11.15a 5.00 + 0.00a 77.33b

F-test P P o B

C.V.(%) 4.90 1.53 9.84 5.36

* ** significantat P <0.05 and significant at P < 0.01, respectively and means value in parenthesis is standard
deviation.

"means values within a column followed by the same letter do not differ significantly according to DMRT at P < 0.05.

2'coating uniformity to analyze by Xz— test and means values within a column followed by the same letter do not differ

significantly according to LSD at P < 0.05.
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Table 4 Characters of seed coating substances after 6 months storage.

1/

Storage duration/ pH
Coating Control HPMC HPMC:VA HPMC:ED CS
substances
0 - 7.00 £ 0.14b 6.89 + 0.03b 4.94 + 0.05d 8.02 £ 0.02b
1 - 6.71 £ 0.06cd 6.35 + 0.02e 478 + 1.73e 8.01 £0.02b
2 - 6.67 £ 0.01d 6.64 £ 1.73c 5.79+£0.04c 7.94 £0.03¢c
3 - 6.82 +0.01c 6.48 + 0.02d 5.91 + 0.04b 8.02+ 0.01b
6 - 7.57£0.01a 7.62 4.42a 7.35+1.70a 8.39 £ 3.86a
Ftest o o o o
CV.(%) 0.99 0.68 0.65 0.23
viscosity (cps) v
0 - 278.33 £ 3.06a 281.33 + 0.58a 307.33+ 1.53a 275.33 + 10.26b
1 - 229.66 £ 1.15b 211.66 + 1.15b 219.66 £ 1.53¢c 362.66 + 4.04a
2 - 218.33 £+ 1.15¢ 194.66 + 0.58d 213.66 + 2.08d 372.66 + 2.08a
3 - 227.33 +4.16b 196.33 £ 0.58¢c 214.00 + 2.00d 368.00 + 2.65a
6 - 215.66 + 2.52¢ 163.00 £ 1.00e 223.66 £ 2.89b 372.33 £0.58a
F-test o - . -
C.V.(%) 1.18 0.38 0.83 147
coating uniformityZ/
0 0.00 + 0.00 4.30£0.48 4.30 £ 0.48 4.60 £0.51 5.00 £ 0.00
1 0.00 £ 0.00 430 £ 1.41 4.30 £ 1.39 4.60 £ 1.42 4.90 £ 1.58
2 0.00 £ 0.00 480 %042 4.70 £0.48 4.80 £0.42 4.90 £ 0.31
3 0.00 £ 0.00 4.60 £0.52 4.50 £0.53 4.40+0.70 5.00 £ 0.00
6 0.00 £0.00 4.60 £0.52 4.40 £ 0.52 4.30 % 0.67 5.00 £ 0.00
F-test ns ns ns ns ns
CV.(%) 0.00 9.85 11.23 12.67 4.03

*x

ns,

not significant and significant at P < 0.01, respectively and means value in parenthesis is standard deviation

Ymeans values within a column foliowed by the same letter do not differ significantly according to DMRT at P < 0.05

2/coa‘(ing uniformity to analyze by Xz- test and means values within a column followed by the same letter do not differ significantly according to

LSD atP < 0.05
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Table 5 Changes of field corn seed quality after coating with coating substances which storage 6 months.

Coating Storage duration {(months)

substances 0 1 2 3 6

Germination in laboratory (%)"

Control 90.00a 89.33ab 92.33a 94.66 91.00
HPMC 88.00ab 88.00b 93.66a 94.66 90.66
HPMC:VA 84.66bc 93.33a 90.33a 97.33 91.33
HPMC:ED 90.66a 90.66ab 80.33b 95.33 92.00
CS 82.00c 82.00c 87.00ab 94.00 90.00
F-test ** ** * ns ns
C.V.(%) 2.84 286 5.09 5.96 1.81

Germination in field (%)"

Control 82.66 86.66 90.66 89.33 89.66
HPMC 79.33 82.66 88.00 87.33 91.66
HPMC:VA 88.00 84.00 77.33 96.00 91.66
HPMC:ED 77.33 82.66 82.00 90.66 89.00
CS 76.66 88.00 87.33 93.33 89.66
F-test ns ns ns ns ns

C.V.(%) 7.45 548 8.27 473 412

Speed of germination”

Control 15.49 15.21a 13.43a 13.35 11.91
HPMC 14.14 12.65b 11.97ab 12.05 12.33
HPMC:VA 16.73 11.77b 10.74b 13.55 12.46
HPMC:ED 14.02 12.44b 11.33b 1213 a7
cs 14.24 13.68ab 12.61ab 13.16 11.75
F-test ns T * ns ns

C.V.(%) 7.36 8.08 8.05 7.47 5.37

ns, *, ** not significant, significantat P < 0.05 and significant at P < 0.01 respectively and means value and in parenthesis is standard
deviation.

Ymeans values within a column followed by the same letter do not differ significantly according to DMRT at P << 0.05.
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