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Effects of Polymer Coating on Seed Vigour in Rice

Sheong Chun Lee*, Chun Hwa Chung*, Jin Hee Kim* and Dong Seog Song*

ABSTRACT : These experiments were conducted to evaluate the effects of seed coating with
ten environmentally acceptable polymers, on germination percentage, water uptake, respiration,
emergence and seedling growth characteristics. The water absorption of polymer-coated seeds in
saturation condition was highest in klucel and lowest in polyvinyl pyrrolidone (PVP), and that in
water was highest in klucel and lowest in maltrin. Respiration rates of polymer-coated seeds in
Hwayoungbyeo and Ilpumbyeo were lower than those of none-coated seeds, and those in
Daecheongbyeo and Jinmibyeo were higher than that of none-coated seeds, and those of sepiret
coated seeds were higher than PVP coated seeds. The germination polimer-coated seed was
reduced by one percentage by coating with seed coating machine. Germination percentage was
not affected by any of polymer coating in high quality seed, but there were significant effects in
low quality seed coating with waterlock, surelease 46 and sepiret significantly reduced germi-
nation some cultivars, Germination percentage after accelated ageing treatment were slightly
higher most of polymer-coated seeds than in none-coated seeds, but those of sepiret-and
klucel-coated seeds were lower significantly. Germination percentage of seeds coated with daran
8600, maltrin, sacrust and opadry were enhanced slightly under cold test other polimers reduced
germination . The seedling height of polymer-coated seeds were longer than those of none-
coated seeds, but those of waterlock, PVP and maltrin coating seeds were shorter, seedling
hight was shortened by polimer coating under cold test. Polymer-coated seeds showed higher
emergence percentage, shorter emergence time in field condition. The highest emergence per-
centage and the shortest emergence time was shown at 90% soil moisture content,

Key words : Polymer, Seed coating, Germination percentage, Accelated ageing treatment, Cold
test, Waterlock. )
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1. Polymer #78 1&F2| 8% 4514

F2 o 7qiEe] R TE 2ol polyvinyl
pyrrolidone & 9Z 2] polymerE A} F# J@EpE
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Table 1. Water absorption (%) of polymer-coated seeds in vapor-saturated air hydration in rice

Time after treatment

Polymers

2h 4h 8h 12h 24 h 48 h

CON 11.4 12.9 14.6 16.8 24.0 30.8
DwW 11.3 12.8 154 18.8 20.6 30.6
PVP 11.1 11.8 14.8 17.2 22.1 30.3
WL 11.4 12.9 15.6 18.4 24.0 31.8
DAR 11.8 15.1 16.6 20.1 26.9 36.3
SUR 12.1 15.3 18.0 22.2 30.1 38.3
AVI 10.7 12.6 15.8 18.4 24.9 33.8
MAL 11.8 13.6 16.2 19.7 25.6 32.4
SEP 11.7 13.3 16.7 18.9 26.1 33.3
SAC 11.9 13.6 22.1 22.1 27.7 32.4
OPA 12.8 14.1 19.7 23.1 28.4 33.8
KLU 11.9 12.1 23.4 23.6 31.7 40.3
Mean 11.64 13.65 17.39 19.93 26.33 33.66
S.D. 0.54 1.08 2.86 2.29 2.76 3.13

CON : Control, DW : Distilled water, PVP : Polyvinyl pyrrolidone, WL : Waterlock

DAR : Daran 8600, SUR : Surelease, AVI : Avicel, MAL : Maltrin,

SEP : Sepiret, SAC : Sacrust, OPA : Opadry, KLU : Klucel
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Table 2. Water absorption (%) of polymer-coated rice seeds in water

Time after treatment

Polymers
2h 4h 8h 12h 24 h 48 h

CON 21.15 24.07 29.86 34.21 36.28 47.46
DW 20.53 25.14 31.48 36.23 38.93 51.81
PVP 20.92 25.39 31.16 37.35 41.48 51.11
WL 23.72 28.60 32.17 35.75 45.45 55.20
DAR 19.94 24.95 31.78 36.08 42.80 53.00
SUR 21.57 24.54 33.01 32.91 45.65 51.13
AVI 21.92 25.60 30.17 35.03 43.51 52.25
MAL 21.02 26.05 31.50 35.71 43.18 44.27
SEP 21.90 25.47 3L.53 36.71 41.15 50.36
SAC 21.27 26.37 33.28 38.40 44.18 51.71
OPA 20.78 24.70 30.73 33.93 42.83 51.28
KLU 20.10 26.45 32.92 36.63 45.18 57.01
Mean 21.23 25.61 31.63 35.75 42.55 51.28
S.D. 1.00 1.18 1.08 1.53 2.77 3.26

CON : Control, DW : Distilled water, PVP : Polyvinyl pyrrolidone, WL : Waterlock

DAR : Daran 8600, SUR : Surelease, AVI : Avicel, MAL : Maltrin

SEP : Sepiret, SAC : Sacrust, OPA : Opadry, KLU : Klucel
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Table 3. Varietal differences in O, uptake (ml)of polymer-coated seeds in rice

Cultivars
Hours Hwayoungbyeo [lpumbyeo Daecheongbyeo Jinmibyeo
D* S P D S P D S P D S P
1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 0.4 0.3 0.4 0.1 0.2 0.2 0.1 0.2 0.2 0.0 0.4 0.1
3 1.0 1.0 1.0 0.5 0.5 0.6 0.6 1.5 0.5 04 0.9 0.6
4 2.2 2.1 2.2 1.0 0.8 0.8 1.1 1.8 0.6 0.9 1.2 1.4
5 3.0 3.0 3.0 1.6 1.4 1.3 1.6 2.5 1.3 1.3 2.0 1.9
6 34 3.4 3.4 2.0 2.0 2.0 2.0 2.8 2.0 1.7 1.8 2.5
7 4.6 4.4 4.4 3.0 3.0 2.9 2.8 3.6 2.8 2.4 3.8 3.4
8 5.3 5.0 5.1 3.6 3.7 3.7 3.3 4.2 3.5 31 4.7 4.1
9 6.4 6.1 6.3 4.2 4.5 4.3 3.8 5.0 4.4 3.6 5.5 4.6
10 7.2 6.8 7.1 5.0 5.0 4.8 4.4 5.6 5.0 4.2 6.3 5.4
11 8.1 7.7 8.0 6.8 5.6 5.6 5.0 6.4 5.8 5.0 7.2 6.3

*D : DW. coating (control)
S : Sepiret coating
P : Polyvinyl pyrrolidone coating
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Table 5. Germination speed (hours to 50% germination) of polymer-coated seed

Polymers
Cultivars Mean + S.D
DW SEP PVP
Hwayoungbyeo 36.7 36.7 37.6 37.0 £ 0.51
[lpumbyeo 40.4 34.2 41.2 38.6 £ 3.83
Decheongbyeo 38.9 41.2 39.3 39.8 + 0.51
Jinmibyeo 42.1 41.0 43.8 42.3 £ 0.51
Mean 39.5 38.2 40.4 39.3 £ 1.10
S.D. 2.29 3.41 2.66 2.78

* DW : Distilled water (control), SEP : Sepiret,

dzul o} slduirt ot A xS WHAS HAS
B Uox] FEEL #wHFEo] A Jewth

3+, polymer #A T o] ¥ BEFEE(E
5% 29 3wzt g wskn, ezt 7R
ryon gE FEE52 HEoIUY. Coating
polymer @ woldTi= sepiretd PVP7}
7}7z} 38.29) 40.4 B O 2 sepiret #E T A
EiZ{d s e

4) EEBFE
% 6= polymer #E T RiE BEES =

PVP : Polyvinyl pyrrolidone

Asl7] 915ke] polymer ¥ #FZS 10C incu-
batorol] 79 |4 o] %ol 25Cell &7 543t A%
ato] gFAES FAES Aotk HEH) KR B
Mg B A7 99.3% % 7HE Bges Uy
A Y REL] FEZEE 90% o4 BFAHES e
Weov w3H, sty 2 AdFve 47 875,
88.1, 89.4%= KFAS WHFHES B A}

Coating polymer%l] #2452 712l BE poly-
mero| A 90% ol =2 BHAEL Jehdon}
PVP¢} surelease’} 22} 79.0% 83.2% % (&
g Aoz vEtE o] 22 RES °E poly-

Table 6. Germination percentage of polymer-coated in rice seeds under cold test

Cultivars
Polymers Dong- Dae- Jinmi Tpum Seoan Pal- Hwa- Hwa- Mean
jin cheong gong young seong

CON 96 100 98 9 100 98 96 100 97.7
DW 95 98 97 93 99 97 95 96 96.2
PVP A 100 48 98 100 - 96 96 79.0
WL 100 98 100 72 98 96 9 62 90.0
DAR 96 100 100 93 100 92 100 100 98.2
SUR 90 100 100 22 100 94 100 100 88.2
AVI 96 98 100 100 100 92 40 98 90.5
MAL 96 98 100 98 100 96 98 100 98.2
SEP 9 100 96 100 96 96 96 10 86.0
SAC 98 98 100 98 100 96 98 100 98.5
OPA 90 100 100 100 100 938 96 100 98.0
KLU 100 88 90 100 100 96 84 96 94.2
Mean 95.4 98.1 94.0 89.4 99.3 87.5 91.0 88.1 92.8
S.D. 3.20 3.35 14.81 22.61 1.37 27.65 16.61 26.82 6.22

CON : Control, DW : Distilled water, PVP : Polyvinyl pyrrolidone, WL : Waterlock

DAR : Daran 8600, SUR : Surelease, AVI : Avicel, MAL : Maltrin

SEP : Sepiret, SAC : Sacrust, OPA : Opadry, KLU : Klucel
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Table 8. Seedling height {(mm) of various polymer-coated rice seeds under cold test

Cultivars
Polymers Dong- Dae- Jinmi  Ilpum  Seoan Pal- Hwa- Hwa-  Mean+S.D.
jin cheong gong young seong

CON 68 89 64 66 66 76 76 80 73.1% 8.67
DW 74 80 54 72 58 80 70 70 69.7x 9.40
PVP 69 72 31 73 54 74 71 89 66.6£17.22
WL 76 92 12 14 70 77 86 16 55.3%+34.90
DAR 58 91 51 61 61 63 64 70 64.8+11.84
SUR 69 98 58 11 86 65 79 46 64.0+26.88
AVI 61 78 57 63 65 83 15 78 62.54+21.36
MAL 66 78 47 56 53 63 58 100 65.1+16.88
SEP 63 86 51 31 62 62 69 38 57.7%£17.48
SAC 73 102 67 63 62 83 70 93 76.6+14.64
OPA 68 95 45 53 46 62 56 84 63.6+17.92
KLU 69 70 46 59 53 82 49 97 65.6+17.51
Mean 67.8 85.9 48.5 51.8 61.3 72.5 63.5 71.7 65.3+17.89
S.D. 5.27 10.29 14.91 21.30 10.26 8.83 18.39 25.86 20.25

CON : Control, DW : Distilled water, PVP : Polyvinyl pyrrolidone, WL : Waterlock

DAR : Daran 8600, SUR : Surelease, AVI : Avicel, MAL : Maltrin

SEP : Sepiret, SAC : Sacrust, OPA : Opadry, KLU : Klucel
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Table 9. Emergence percentage and time (hour) of polymer-coated seeds in rice

Daecheongbyeo
Soil moisture
"95 ‘94
content (%)
DW PVP SEP DW PVP SEP
50 77 86 82 57 66 62
Emergence
70 84 94 87 64 81 79
percentage
90 86 96 90 66 82 7
Mean 82.3 92.0 86.3 12.3 76.3 72.7
50 108.7 108.3 108.8 136.4 130.7 131.4
Emergence
time* 70 108.9 103.7 106.2 132.8 127.2 127.8
90 110.2 107.7 104.8 1254 117.7 119.7
Mean 109.3 106.3 106.6 131.5 125.2 126.3
* The time to 50% emergence from seeding.
DW : Distilled water (control), SEP : Sepiret, PVP : Polyvinyl pyrrolidone
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