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7bsted A9 e 712 3

= =
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SAE ZEEA} S|HY AY F Ae ¥4 7h 2 £ ol nxs JTS FAE] 4
3 AEE FAANIL ME Pl dojzlx FH ste] JFEA MS medumE % B Yl QA
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AE7)8 ol &3t 287 AXAIZTH gao03 st £ FEFAS] AFyad
A7tass A g s 92 BaO:E
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Table 1. Effect of coating polymers and their concentrations on percent germination and Tso of

‘Cheongchima’ lettuce seeds.
Seed treatment pH 20C 25C
Conc. Germ. Tso Germ. Tso

Polymer (%) (%) (days) (%) (days)

Carboxymethyl 0.5 6.12 786 315 720 173

cellulose 1.0 6.19 80.6 2.79 64.0 2.80

15 6.22 773 291 573 243

2.0 6.24 34.0 570 30.6 543

Mean 6.19 676 344 50.0 3.10

Hydroxyethyl 0.5 6.08 76.6 277 75.3 1.86
cellulose 1.0 6.07 81.3 299 733 226
15 6.08 76.6 3.24 60.6 3.13

20 6.08 83.3 2.79 54.6 253

Mean 6.08 795 295 66.0 245

Methy cellulose 0.5 6.23 786 258 726 273
10 6.14 86.6 2.86 78.0 2.66

15 6.31 80.6 3.40 726 423

20 6.28 80.0 468 59.3 5.76

Mean 6.24 815 3.38 70.6 3.85

Polyvinyl alcohol 05 6.01 82.0 265 80.6 176
: 6.06 30.6 2.56 65.3 220

15 590 83.3 2.56 753 230

20 5.88 753 294 76.6 1.86

Mean 5.96 30.3 267 745 2.03

Polyviny! 0.5 3.79 826 2.66 76.0 2.01
pyrrolidone 1.0 3.69 80.7 274 68.7 187
15 3.64 80.0 295 68.7 209

2.0 364 86.7 277 62.0 2.28

Mean 369 81.0 2778 63.8 207

Tween 80 05 590 82.0 261 66.7 197
1.0 6.00 81.3 3.20 63.3 2.01

1.5 5386 80.7 3.24 62.7 1.88

20 6.00 773 344 64.0 193

Mean 594 80.3 313 64.2 197

Control(H0) 6.11 80.0 258 726 1.80

Significances

Polymer (A) Hokk kK sk ETTS

Concentration (B) o Hork o Hoxk

A X B kKK sFookok Hkok kokok

" Nonsignificant or significant at P= 005 or 001, respectively.
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Table 2. The relative volumes occupied, bulk densities, relative water holding capacities and pH by the
same weight of particulate matters for seed coating.

Bulk Water holding o

Particulate matter Volume density capacity Conductivity PH
(cm¥/g) (g/cm?) (% dw basis) mS-cm’ - g’ (1:5)

Diatomaceous earth 2.22 045 163237 662+ 03 767
Calcium carbonate 1.63 0.62 75.0x27 316+ 03 957
Dialite 275 0.36 1732+27 932+ 06 737
Talc 2.34 043 975+32 396+ 17 821
Calcium carbonate + dialite 205 0.49 1184+25 582+ 13 8.96
Calcium carbonate + talc 1.99 050 855+1.0 409+ 02 9.01
Dialite + talc 242 0.41 1206+1.0 616+ 27 8.72
Calcium carbonate + dialite + talc 2.15 0.46 998+33 523+ 11 894
Bentonite 1.82 0.55 1847+£13 1983+ 132 10.04
Limestone 1.96 051 81.7+42 40363+ 585 12.82
Zeolite 112 0.39 802+87 258+ 35 777
Bentonite + limestone 1.90 053 133867 2638312585 1272
Bentonite + zeolite 1.54 0.65 1200432 1487+ 127 9.63
Limestone + zeolite 1.60 0.63 770£07 3586.4+2255 1282
Bentonite + limestone + zeolite 1.72 058 923+37 2.2246+106.7 1273
Calcium oxide 1.37 073 56.4+43 38413+ 437 13.00
Kaolin 257 0.38 731152 1524 23 6.80
Fly ash 147 0.68 46438 607+ 6.2 8.07
Vermiculite 220 045 1178+65 577+ 56 974
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Table 3. Seed weight and approximant number of coated ‘Cheongchima’ lettuce seeds per liter.

Coated seed

Seed wt
(me) Weight (mg) Weight increase ratio Number of coated seeds/ [
1.17£0.02 38.74+0.30 33.0%£0.30 20,506 £551
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Table 4. Effect of coating particulate matters on percent germination and Tso of ‘Cheongchima’ lettuce

seeds.
20C 25C
: Germ. Tso Germ. Tso

Particulate matter (%) (days) (%) (sl
Diatomaceous earth 76.0 246 70.0 242
Dialite 69.0 276 68.0 212
Talc 787 324 62.6 251
Calcium carbonate 70.6 229 70.0 218
Dialite + talc 61.3 242 60.0 2.80
Dialite + calcium carbonate 68.0 231 733 2.63
Talc + calcium carbonate 62.0 225 68.0 241
Dialite + talc + calcium carbonate 68.0 245 62.6 208
Bentonite 56.6 416 61.3 2.62
Limestone 106 6.41 30.6 177
Zeolite 68.0 484 63.3 1.77
Bentonite + limestone 19.3 7.10 126 377
Bentonite + zeolite 64.6 499 48.0 1.78
Limestone + zeolite 320 6.72 18.0 2.18
Bentonite + limestone + zeolite 19.3 599 473 750
Calcium oxide 47 - 47 =
Kaolin 747 3.58 68.7 3.06
Fly ash 727 311 64.0 270
Verminculite 706 354 59.3 2.66
H=0 64.0 262 67.3 1.08
LSD.05 198 1.26 153 115
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Table 5. Effect seed coating methods on coating time, agglomeration.

R Hu
bas

+ o rlr ox
Iyl
o
=)

g5l

Coated seed

Coating Granulation Blank Duble Agglomeration
time capacity seed seed
Coating method (min) (%) (%)
1. After mixture of binder, coating 40 +2) 9.6% 46 high
material and seed in the durm, during
coating process only water spray
2. Tumbling seed in durm, 60 ++ 1.6% 12 low

added binder and coating material

2 4+ good, ++ very good
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Fig. 1. Morphology of ‘Cheongchima’ lettuce coated seeds with different coating particulate matters.
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Table 6. The granulation, dissolving type and dissolving time after imbibed with distiled water of

coated ‘Cheongchima’

lettuce seeds by various of coating particulate matters.

Types of coating

Particulate matter

Granulation Compressive Dissolving Dissolving
capacity strength ¥ type time (h)
Diatomaceous earth ++ 250+ 142 Split 0.5
Dialite - 104+ 145 Split 2
Talc ++ 29+ 76 Split 2
Calcium carbonate ¥ 120+ 280 Melt 05
Dialite + talc + 244+ 599 Split 2
Dialite + calcium carbonate + 182+ 79 Split+Melt 4
Talc + calcium carbonate carbonate ++ 164+ 206 Split 2
Dialite + talc + cacium carbonate + 228+ 437 Split 2
Bentonite + 1,280+128.2 Swell 2
Limestone ++ 232+ 250 Split BRP
Zeolite + 336+ 29.7 Split BRP
Bentonite + limestone + 385+ 278 Split BRP
Bentonite + zeolite + 372x 309 Swell BRP
Limestone + zeolite + 414+ 774 Split BRP
Bentonite + limestone + zeolite + 364+ 225 Split BRP
Calcium oxide = = Melt -
Kaolin F+ 106+ 120 Swell+Split 05
Fly ash = 9%+ 172 Split 2
Vermiculite + 189+ 28 Swell 4

%+ good, ++ very good, - bad

¥) Compressive strength is measured by applying force on a coated seed until it is crushed, The above figures are force (g)

required to crush one coated seed of each size.

* Before radicle protrusion



78 - KILGwE (7% 1999)

diatomaceous earth7} ZHEZ F 7p3 wE FallAdS
B3, calcium carbonate, kacin 5% A 0&F &
o] vwA wE EHo|ASH, dailte, talc, ben-
tonite, fly ash - AR 2417t & thRE9] FYFo|
Ba g Qleh 121y limestone, zeolite, bentonite + lime-
tone, bentonite + limestone, bentonite + zeolite, lime-
stone + zeolite, lento + limestone + zeclite E§Ha2-
drol2d FEZFo| HEs s FAAE HIUTHE 6).
BEd gzt A7l 4ust AHo FLsth
ZHe Yakes E YAl vs T AT FE
£ AslAE Aol dutHolnt ol o] st I

Ho| golaty TS AUHA ol AR}E F

A 42 ZYEAC] T ok & Aot
%11}3-7}7} 22 EMEN FAIELS AE T
9] ZdoM e uA s B2 7| FAHLE FAY
o) 37 fFol AMEH Wort AL F Uk,
ARISETY e T FAAA golgo] FiEHE
FE Qo] T} FE ol JAldl &g Ao
2 FZH9, 483 BolE YsiMe 2 dAE A
d FZEHEA] F43d Aol EFdte &
ol Utk oldt FHE yHEtd Euf AFFF Al
233t FEEAL talc + calcium carbonite EFHEA
9 diatomaceous earth7} Ye&EAjo] 3, =2
713A4E BRE Jdo F43dth ZREFAFA=

7Y YFEd A EA) 99EE
2% ZUAAT R GFFFRAL W2e 3%
84§53 4207 9294 HA07
2ao] glrprin Eg Aol FAo 24
of EPAHINTE F4ESS BY & A= Aol

o)
M

72 FI9%

obEe Wik A Foye

He ZFelU

F9¢ MS medium, <14
‘*1 monosodium phosphateS % 2t o] 3]
A AAF Aiste oty dol&k

Xétﬂ Q»ME}. FHERA FIFEES A7t

b

S %
ofo x|
mlm <L

2 4 o X 2

A7tEe YFERY F9d wMe ZRHFA
Zotof o]z JYREH, HAHLZE MS medium

©] monosodium phosphate .tk

Fotch 9%E0l 4

Table 7. Effect of incorporating nutrient into the seed coating polymer on the germination and Tso of

coated ‘Cheongchima’ lettuce seeds.
20°C 25C
Nutrient Conc.

Germ. Tso Germ. Tso
(%) (days) (%) (days)

MS medium None 67.1 408 60.2 243
¥ 65.6 444 63.6 2.78

i 58.3 490 55.6 291

Monosodium None 67.1 408 60.2 243
phosphate 0.2% 66.4 4389 584 290
1.0% 542 512 523 343

Uncoated 721 2.64 68.4 1.08
LSD.05 5.3 0.78 46 082




7HE A @e FHEAY Wolg 20T F 25CAA
67%, 60% 3 WolEEE 4193 2492 YelgL
U, MS medium % %2 % #7149 ZYFTAE Lot
o] 7t A3HAoH, WeiELEr AAHUT
Monosodium phosphate 3 7H= MS medium 3 7}E.t}
drolol A Yol S At 53] 1.0% FH7HlA
= QUYEA FriEA ke FHFAETG 20C F 25
Co] Wop2 LA 13% % 8%2] Loldo] A3}H A
T SolEE T 0TS 25CAA 190] AQAHAE R
2 YEhsit

IEE FUER Hte o3t ol
& Ag AxaEd o Bg uh glon,
Z29 7144 BEYEE IY B Hrke 2
16).

3 JUEA Hvtol o wopy
ole H7te FYEFC] (VFExHEe ¥
W QAT 2L ofd wolel] MAZZA F
g Ay 2xFEY JFEZ] HPFHeR
Apatolo] EA0Z &3 ASZ FZHArh wEhA
FEERNA HA7tEE FEEZ HHe ¥

oo
ox

o rlo
off &%

Jt

o

7t

9,

B
rg
oo
kel
N,
o X
2
L)
e

Jols o

A kA e 5ol AP Ao Addn
Scott®= 444 Q1 FYU<Q monocalcium pho-
sphate® H71e FAZEHL HEFHE FLECUL
A, ol Hdo] F8A4 FYEAY A
02 F&8o ANFAYH B4 £H0 TAZH
Agsitty Aok £ U2 IHE ol
e TR wet a7t @A tEn

zolol MEisieh R BAS A8 A% BRtel 28 Jl% Y 79

T YUEAEN FHL B 2¥S A &
AGARLY, B2 SAHAGL i mebd
FEeEE F7t 2&S 2ol AdME FF FEY
A7bs=E FHoF @ Aot A+ ARFAY &
obg WS A% FH IYEE Wt 2UE ¥
7] Q% dde dYSL FAeHd I3 Add
2% FEZH] F P petridishE o] &8 482
Fojl A dojof o] THZANM FHEH FEAT
< AEAE FRey, ¢ Hhe BT
e dohes AdEn g A&{LrTt RS
£ FEARES 9¥E20] A7HHA o2 2RFA
ot £& 202 4380

FEEA FFEE 7l 3 AL £33
TEFY S B g2 4d7s0l EiH e,
BE2FAQ golad2d QA FYL AFF 237
A7t ALHALH, FAjg] Tt Hs) AFEo] 2~

) Z7HETE RIWG Qe 23 Arhsel 3

A5
Ty STk, olgh o] FEF At Azke] 3}au)
BE A7MStoE YA EPEG 3~4u) = T}
A2 2oH Y 9oy B AFdME JdYER
A7tel s ozt AAHRE, ol AN ¥
59 JEAe o3 AoE Zoldth wetA 3}
AR JUEE WAt 527 AREHE 2% &
of fasA HEE & AL Hold, £I AAH
HANE F27t YRS FEH7|7HA FYsHe
e g s AR & g Ao HudH

e
5

2L o off

o

Table 8. Effect of priming on percent germination and Tso of coated ‘Cheongchima’ lettuce seeds.

20C 25C
Seed treatment 2

Germ. Tso Germ. Tso

(%) (days) (%) (days)
Primed 85.0 1.53 774 0.68
Primed coating 784 333 674 224
Unprimed coating 702 411 63.4 279
Untreaed 80.0 2.58 724 1.80
LSD.05 24 0.20 3.2 047

% Seed coating with calcium carbonate + kaolin (1:1 v/v) mixed of coating particulate matters,
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Table 9. Effect of seed coating colorants on the percent germination, Tso and MDG of uncoated or
coated ‘Cheongchima’ lettuce seeds.

20C 25C
Coating Coating colorant
Germ. Tso MDG Germ. Tso MDG
(%) (days) (days) (%) (days)  (days)

Uncoating Crystal Violet 100.0 061 1.16 93.3 051 1.04
Methyl Bule 100.0 0.66 123 99.3 052 1.04

Methyl Orange 100.0 0.63 1.20 100.0 055 1.06

Methyl Red 100.0 0.81 1.32 100.0 0.60 1.19

Rhodomine B 100.0 062 118 99.3 1.18 168

Sarfamine O 973 0.72 1.28 98.6 0.51 1.01

H:0 100.0 0.84 1.35 99.3 094 1.46

LSD.05 NS NS NS 587 050 050

Coating Crystal Violet 97.3 152 2.03 99.3 1.15 1.73
Methyl Bule 96.6 1.61 2.16 98.6 142 194

Methyl Orange 95.3 163 221 98.6 1.33 1.80

Methyl Red 973 1.59 218 93.0 1.29 1.76

Rhodomine B 98.0 1.60 2.34 99.3 143 1.87

Sarfamine O 96.0 1.59 218 98.0 132 174

Uncolor coated 98.0 1.55 2.09 98.0 1.16 1.65

Untreated 100.0 091 143 100.0 052 1.02

LSD.05 282 0.18 0.22 NS 023 0.22

Contrasts

Uncoating vs. coating *rk 2) o o NS ok ok

z) NS, * ** Nonsignificant or significant at P= 0,05 or 001, respectively.
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Table 10. Percent germination, Tso of coated ‘Cheongchima’ lettuce coated seeds as affected by
dehydration duration and dehydration temperature.

) 20C 25C
Dehydration Dehydration
duration temp.('C ) Germ. Tso Germ. Tso
(h) (%) (days) (%) (days)
0 96.0 148 92.6 1.01
3 25 96.0 148 92.0 1.14
35 98.6 153 94.0 1.30
45 94.0 152 98.6 1.36
6 25 93.3 157 89.3 128
35 99.3 1.55 97.3 1.38
45 94.0 154 96.6 115
12 25 95.3 154 96.6 0.88
35 98.0 1.59 97.3 1.50
45 98.0 1.59 98.6 150
24 25» 93.3 156 98.6 115
35 90.6 1.60 92.6 151
45 98.0 161 100.0 149
48 25 90.0 153 100.0 148
35 98.6 1.60 98.0 151
45 973 153 100.0 151
12 25 973 151 913 1.40
35 96.6 1.55 98.6 152
45 98.6 154 100.0 151
9% 25 96.0 152 100.0 147
35 98.0 1.88 100.0 152
45 97.3 157 99.3 153
Uncoated 100.0 091 100.0 1.00
Significances
Dehydration duration (DD) NS ? NS NS *
Dehyration temp (DT) NS NS NS NS
DD x ST NS NS NS *

2 NS Nonsignificant or significant at P= 0,05 or 0.01, respectively.



[e]

=

A A L TYEAS UEOE FF
gold g Wk AWML olelAl E A9
gelou, ZHEY H4F oF Bl Fud 2%
of ZYZo] WAso) FAhels] WrEAA &
3 Mx3RE AVFOEH PolE AAATE

2 Zol¥th W A FA% FY wol

(=1
-
= o

o Me 8
|o

2 JdE

1. FEE2Y] 2388 9 27 |4%

o Yo 2E Aujo e el A3t
37t o3t w4 AAFANME A9 BA
7ke} AuiErtE Eesle AAS 7HAslely
235 Az ok

S}

2

o
kU
o

(e

32
:10.:';

o ol
2
B
off of

ek
_0'{_:‘
2

2~

ok
_l

N. Z2E
oA A 2717F Eddsto 71AE 3
Fol otk ol BHAM B AFe +5E =

b

=
S

X

zelo) W89 8 28 Jlg Ny -8

2478

“

ANs e

% 2e 23 Aun
WA £5 2 5ro meh Wobg Wolk o

L

= & Aok AMh AMERE HZAA T polyvinyl
alcohol(PVA) S| A] Zukd o2 wolrt 48313y, o
<9] polyvinyl pyrrolidone(PVP), hydroxyethyl
cellulose(HEC), methy cellulose(MC), tween 80 2.2
[23207e=1

FYEAF ¥4 L Bentonite, dialite ¥ diatome-
ceous earth7t Z}7t 184%, 173% % 163%S F8<
HR{E 4 Qo] AZXEYIAM F88 AR dtty
. 12} calcium carbonate, calcium oxide, fly ash
HAgo] gialzez v I EZo|Ut)
Ao TRl wep Woldo] Gk Ay o
diatomaceous earth 2 talc + calcium carbonate”}
2 IYEZH v ol k Y dolgrx o
w0} AFFAY FAZE A4 YFELE B
Ht} Limestone, calcium oxide, bentonite 5+ 2o}
AzaAed 1 902 =2 pHA28)9 ¥
AN FFFAE ZEF T 717 38} F
7tEeH, BH FATE 205008 =R 28
74T E bentonite7} 1280g2 7H¢ ¥4th Diatoma-
ceous earth 52 £ Agel AHSE IRER F
A ALE AY 7AS BEdos A Ao
2 gaEn, SR HY wgich 3939 5
gee T4 ZetAHA Bt 5
diatomaceous earth, dialite, talc, dialite + talc E3E3,
talc + calcium carbonate &7, limestone, zeolite,
limestone + zeolite EHEF F fly ashflth ZEZ0l
Eol| &allso] FHH

ot rlo L

!

A
I

s

P
T
1= =] L
ol =

- 1z 0

+— w3&+ calcum carbonate,

Table 11. Effect of seed treatment on early growth of lettuce seedlings at 30 days after sowing.

Seed treatment Emergence Plantheight Leaf Leaf area Fresh wt. Dry wt.
€ (%) (cm) number  (af/plant)  (mg/plant)  (mg/plant)
Coated 7738 6.0 73 414 103 11
Noncoated 83.6 6.0 75. 4,66 116 12
LSD.05 33 NS NS NS NS NS
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