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Identification of Pelleting Materials and Effect of Nutrient
Addition on the Germination of Pelleted Lettuce Seeds

Kang, Jum Soon*
Dept. of Horticulture, Mirvang National University, Mirvang 627-130, Korea

Abstract.  Seedling mechanization of lettuce iz knowm to be difficult due to the small seed size and the irreg-
ular zesd shape. The purposs of zeed pelleting iz to make seedling mechanization poszible by enlarging the
geed size. After that, it can reducs sesdling and thinning labours and can also save sesds. According to the
results, thers were significant differsnces on the percent germination and day to 50% final germination in
accordance with the pellsting polymer. Among the pelleting polymer, germination of seeds using polyvinyl
alcohol (PVA) was generally smooth, and followed by polyvinyl pyrrolidone (PVP), hydroxyethyl celluloze
(HEC), methyl celluloze (MC), and tween 80, The germination rate was also diffsrent according to the pellet
ing particulate matters. Generally, percent germination and speed of zeed using the mixture of diatomaceous
sarth, tale and calcium carbonate were higher and faster than using other pellsting materials, respestively.
Thus, it should be suitable pslleting particulate matter for the pelleting of letice sesds. On the other hands,
gerrmination of seeds using limestone, calclum ozids and bentonite were low. The seed size of lsttuce after
pelleting was 33 times as large as the raw seed size. Duning the process of seed pelleting, nutrient addition
induced the decrement on the germination and the delay of germination speed. Also, there was differences in
the germinability of pelleted seeds in accordance with the addition of nutrient sources. MS medium was gen-
srally lower than monosodium phosphate in inhibition of sesd germination. Germination of pesllsted sesds
after priming was higher than the seeds without the treatment, and alzo showed the trend of early germination.
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Table 1. Effect of pelleting polymers and their concentrations on percent germination and T50 of 'Cheongohima' lethice seeds

Seed treatrnent pH 20°C 25°C
Folymer Cone, (%) Germ. (%) Ts (daye) Germn. (%) Tsy (daye)
Catboxymethyl 05 5.12 78.6 315 72.0 173
celluloss 1.0 §.19 80.6 2.79 64.0 280
15 622 77.3 2.91 573 243
2.0 6.24 34.0 5.70 30.6 543
Mean 5.19 676 344 50.0 3.10
Hydroxyethyl 05 5.08 76.6 2.77 75.3 186
celluloss 1.0 §.07 81.3 2.99 733 206
15 6.08 76.6 324 60.6 3.13
2.0 6.08 83.3 2.79 54.6 2.53
Mean 6.08 795 2.95 66.0 245
Methyl celluloze 05 5.23 78.6 2.58 72.6 2.73
1.0 8.14 86.6 286 78.0 266
15 631 80.6 340 72.6 423
2.0 628 80.0 468 593 576
Mean 5.24 815 138 70.6 385
Polyvinyl aleohol 05 6.01 82.0 2.65 80.6 176
1.0 .06 80.6 256 65.3 220
15 5.90 83.3 256 75.3 230
2.0 528 75.3 2.94 76.6 186
Mean 5.96 803 267 74.5 2.03
Polyvinyl 05 3.79 82.6 2.66 76.0 2.01
pyrrolidone 1.0 369 80,7 2.74 68.7 187
15 3.64 80.0 2.95 68.7 2.09
2.0 3.64 86.7 2.77 62.0 228
Mean 3.69 81.0 2.7% 62.8 2.07
Tween 80 05 5.90 82.0 261 66.7 197
1.0 8.00 81.3 3.20 63.3 2.01
15 526 80.7 324 62.7 188
2.0 6.00 773 344 64.0 193
Mean 5.94 803 313 64.2 197
Control(H,0) 6.11 80.0 2.58 726 1.80
Significances
Polymer (A) HEE A A A
COnCCntmﬁOn (B) FHEF FHEFE FEFE FHEFE
AXB FEE FHE FE FHFE

ZAE dEFHoE BRI olojd fEERAL Hot o] $EluRiE dels Adisle B 0]

stz Hil FRE R 5 STHScott, 1989; gl Aol
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Table 2. Effect of pelleting golid materials on percent germination and Tse of Cheongchima' lettuce seeds.

} ) ) 20°C 25%C
Pelleting zolid materials
Germ, (%) Tso (daye) Germ. (%) Tsy (days)
Diatornaceous sarth 76.0 246 70.0 2432
Dialite 0.0 2.76 62.0 212
Tale 78T 324 62.6 2.5
Calcium cartbonate 70.6 2.29 70.0 2.18
Dialite + talc 613 242 60,0 2.80
Dialite + calcium carbonate 68.0 2.31 733 2.63
Tale + calciurn carbonate 62.0 2.25 68.0 241
Dialite + talc + oalciurmn carbonate 68.0 245 62.6 2.08
Bentonite 566 4,16 61.3 262
Limestone 10.6 6.41 306 1.77
Zeolits 620 4,84 63.3 1.77
Bentonite + limestone 19.3 710 12.6 3.77
Bentonite + zeolite 646 4,90 48,0 1.78
Limestons + z=olite 32.0 6.72 18.0 2.18
Bentonits + limestone + zeolite 19.3 5.99 473 7.50
Calcium oxide 4.7 - 4.7 -
Kaclin 747 358 68,7 306
Fly ash T2T in 64.0 270
Vermiculite e 354 593 266
Unpelleted &4.0 262 673 1.08
L3D.(0.05) 19.2 1.26 153 1.15
673%™ tale, diatomaceous earth, caleium car- Tl &

bonate, kaolin, zeolite 5-2= HE FA= =T
of vlal] Holdgol eb7h A dE 8 dolgL 93|
=AY vlsslsith
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2 dald TR = v HEER=E g Rl vl
H Welix S0 DoldeT BEE A5ERE] =
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cium oxide ¥ °15 #HBEAN Fgsk] Hald &
A= Wolg Asl) dolAld @abo] FHEfEML oY
g Hele HEERL] T pH(13.2p} Lol felis)
Al ZREg Ao = FolEth
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o] P2 A7} o "HellTo] & BAAls B
Pk Es} rAAD, wWEhA tale + cakium carbonateZ
TEs HE-EA= Hellspd dd@Ado] g3, 144 A
= FAE Bt oyl 5L WelES B S0
HelFA) =3 HBERE H7 = AT Table 2).

e SR digh BelFRle] FEniae] b
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H|3ht, Table 32 HelFale| dahjss Yepd A
olth. "elFo] gHAEH A=) ol & 9 =
Foll Balzo] BAAP] Hrt v "glge] T
A=t e Hotio] ARtE 5 vtk wiehA et
go| $5lal i I HE3ER) Ad F e
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(Durrant®} Loads, 1986).
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Table 3. 2ced weight and approximant number of pelleted *Cheongohima’ lettuse seeds per liter,

Coated seed®

Seed wt (mg) Weight (mg)

Weight increase ratio Nurmnber of coated seedsf]

1.17+£0.02 387+£030

33.0+£0.30 20,506 £ 551

ZSeed pelleting with calcium carbonate and laoling 1:1 wiv) mized of pelleting solid materials.

Table 4. Effect of incorporating nutrient into the seed pelleting polymer on the germination and Tsy of pellsted *Cheon-

gehima” lettuce seeds,

20°C 25°C
Nutrient® Cong,
Gerrn, (%) T (daya) Gerrn. (%) T (daya)
M3 medium None 67.1 4.08 &0.2 243
12 656 444 636 2.7%
14 583 490 556 2.9
Meonogodium None &7.1 4,08 &0.2 2.43
phosphate 0.2% 66 4 489 584 2,90
1.0% 542 512 523 3.43
Unpelleted 721 2.64 634 1.08
LeD.(0.05) 5.3 078 4.6 082

“8eed pelleting with calcium carbonate and lmolind1:1 wi) mixzed of pelleting solid materials.

+2 FHiisly dEE 72 $ JohSmidd}
Bates, 1971).

Table 4= F719%599] MS mediums} 1254
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£ o AR AT Delds e AFE I
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Ui} 2492 JEREoL MS mediume] E7HE =
AT TR Lolgo] 2R AR o, 2
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phosphate’t 271 HallExs YR F7HEA
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AR Lotde s 19 AFHII.
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Aol Tt FHEE 271S s tRe] YRE
FRsP PR £YE= 3EaE A 5 gle] A
Al FAAE B ofHe] §l& A= dEFch
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Table 5. Effect of priming on percent germination and Tso of pelleted *Cheongchima’ lettuse sseds,

200C 25°C
Seed treatment®
Germ. (%) Tsy (days) Germ. (%a) Tey(days)

Primed 25.0 1.53 774 0,68
Primed pelleting 734 3.33 674 2.24
Unprimed pelleting 0.2 4.11 63.4 279
Unpelleted 20.0 2.58 724 1.80
L3D.(0.05) 24 0.20 iz 047

E3eeds wers darleprimed with S0mbd K POy at 20°C for 4 days, 3eed pelleting with calcium catbonate and laolin{1:1 wv)

rmixed of pelleting zolid materials,

HBEZ| o3 2 JHeFade| AghEo] et
£9] A2 F irkSachs 5, 1982). ZTelu}h N&3)
olE 7153 priming $AE "ElEid dolAd &
A HEE T $& FHeolhKham, 1992; Valdes®}
Bradford, 1987).
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