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Selection of Binder and Solid Materials for Pelleting Welsh Onion
(Allium fistulosum L..) Seeds

Jum-Soon Kang*

Dept. of Horticulture. Miryang National University, Mirvang 627-702, Korea

Abstract

This study was carried out to select new pelleting binder and material for Welsh onion seeds. The optimum
treatments of the various plant growth regulators to improve seed germination of the Welsh onion was also estimated.
There were no significant effects of growth regulators on the germination percentage, but germination was faster
according to the number of days to 50% of the final germination (Ts) and the mean number of days to germination
(MDG}) than those of the control. Germinability was increased when the seeds were soaked in gibberellic acid (GA3)
solution for 24hrs, even though there was no synergy effect on the germinability when GA; was mixed with
6-benzylaminopurine (BAP). The optimum treatment for improving germination of Welsh onion was observed when
the tested seeds was soaked in 500 uM of GA; at 20°C for 24hrs. Also, when the seeds soaked in the aforementioned
treatment, the rate of germination was increased at lower temperature than at 20°C, the optimal temperature. The
percentage and the speed of seed germination depended on the kinds of pelleting binder and their concentration. It
showed that the higher the concentration of the binder for seeds pelleting, the lower the percentage of seed
germination. Among the pelleting binder, polyvinyl alcohol (PVA) and polyvinyl pyrrolidone (PVP) were the best
binders for seed pelleting, because seed germination using those binder did not affect on the concentration of binder.
On the other hand, Carboxymethy cellulose (CMC) and methyl cellulose (MC) severely inhibited the seed germination.
The germinability was also different according to the pelleting materials. Among the different 58 pelleting materials,
kaoline alone, the mixture of bentonite and kaoline, the mixture of bentonite, calcium carbonate and diatomaceous
earth #300 were found as the best pelleting materials for welsh onion seeds.
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Table 1. Effect of plant growth regulators, soaking duration and their concentrations on percent germination, Tsp and MDG
of Welsh onion seeds at 15T.

Soaking duration (days)
1 2 3

Seed treatment *

Plant growth

Germ. Tso MDG Germ. Tso MDG Germ. Tse MDG

e(i‘é;ts) Cone (%) (days) (days) (%) (days) (days) (%) (days) (days)

50 4 M 94.6 3.35 3.78 96.0 3.79 4.71 95.3 3.88 453

1004 M 95.3 341 3.63 90.6 3.80 4.26 90.0 39 4.39

GAs 250 4 M 96.0 3.35 3.69 93.3 3.89 4.04 88.6 394 4.57

500 « M 94.0 3.37 3.69 97.3 3.78 4.26 72.0 4.28 497

1mM %3 3.35 3.61 84.0 3.79 436 70.0 417 480

Mean 95.1 337 3.68 92.2 3.81 4.23 83.2 403 4.65

50 uM 91.3 3.35 3.69 94.0 3.63 4.14 80.0 3.80 423

100 M 90.0 3.63 401 89.3 3.73 4.06 84.0 3.83 4.30

BAP 250 uM 78.6 3.75 4.06 87.3 373 440 90.0 3.89 441

500 M 82.6 3.81 4.08 83.3 4.03 454 97.3 435 4.70

1mM 83.3 3.81 432 93.3 4.58 5.00 96.0 478 524

Mean 85.2 3.67 403 894 3.94 443 89.4 413 457

50 M 90.0 3.84 425 92.0 3.77 431 90.0 3.79 4.38

100 4 M 92.6 3.76 4.07 82.6 3.90 4.38 94.6 340 451

GAs+BAP 250 4 M 96.6 3.79 4.07 92.6 4.00 445 97.3 414 4.49

500 4 M 84.0 3.82 415 93.3 3.87 4.36 93.3 415 4.66

1mM 89.3 3.88 424 93.3 390 4.34 86.0 418 4.56

Mean 90.5 3.82 416 90.8 3.89 4.37 92.2 393 4.52

Untreated 81.3 4.26 481 81.3 4.26 481 81.3 4.26 481

LSD.05 114 0.15 019 13.8 0.25 029 11.7 0.30 0.34

Germination Tso MDG
Significance

Soaking duration(A) NS 7 b b
PGRs(B) NS e
PGRs conc.{C) NS ok ok
A X B *hk Kk ETs
A X C NS wkk *%%
B X C * *kk kdk
A XBxC o b *

? Seeds were dark-treated at 207 and dark-germinated at 15°C for up to 18 days.
Untreated seeds were those taken fresh from the seeds package.
¥ NS5 Nonsignificant or significant at P=0.05, 0.01, or 0.001, respectively.
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lable 2. Effect of plant growth regulators, soaking duration and their concentrations on percent germination, Ts and

MDG of Welsh onion seeds at 20C.

Soaking duration (days)

Seed treatment *

1 2 3
Plra:g:lirt ‘:)Vr‘;th Gem. T MDG  Germ. Tx MDG Germ. T MDG
Conc. (%) (days) (days) (%)  (days) (days) (%)  (days) (days)
(PGRs)

50 4 M 94.6 2.35 2.76 940 307 3.60 953 291 3.52

100 x M 926 240 291 873 299 3.58 20 256 3.20

A, 250 4 M 94.0 2.30 2.77 920 310 3.62 926 28 3.59

500 o M 100.0 2.28 2.80 973 249 3.34 26 318 3.68

1mM 95.3 2.30 2.81 %83 291 3.59 920 330 3.85

Mean 95.3 233 2.81 932 291 3.55 929 29 3.57

50 ¢ M 93.3 2.33 2.79 9.6 281 333 26 263 327

100 M 92.6 243 2.96 826 29 343 933 276 353

BAP 250 uM 9.0 2.39 2.85 886 276 3.26 93.3 324 3.68

500 x M 97.3 2.38 294 926 289 3.37 946 323 3.78

ImM 9.6 2.75 313 8.6 329 3.72 866 435 5.06

Mean 9.2 246 293 896 294 342 21 34 3.86

504 M 96.6 234 272 9.0 277 343 9.3 2.89 342

100 xM 91.3 224 2.70 913 307 3.51 93 311 3.4

2504 M 92.0 2.34 282 780 295 327 %0 281 3.28

GAs+BAP 500 M 85.3 2.35 2.70 8.0 330 3.82 9%.0 285 3.34

1mM 94.0 2.40 290 940 306 3.62 89.3 301 3.58

Mean 91.8 233 277 88.6 3.05 3.53 93.6 293 345

Untreated 98.0 2.79 3.27 98.0 279 3.27 98.0 2.79 327

LSD.05 89 021 0.24 13.5 0.44 0.46 84 0.44 0.36

Germination Tso MDG
Significance

Soaking duration(A) NS ¥ b ek
PGRs(B) NS ok **
PGRs conc.(C) NS ok b
A X B NS * b
AxC NS o o
B x C NS ok b
AXBXxC NS ek ek

* Seeds were dark-treated at 20C and dark-germinated at 20°C for up to 18 days.
Untreated seeds were those taken fresh from the seeds package.

y NS, % *
g By ool FEE
=

A gethe A AL ok wetA o Ao
d80% s HFAE PVAY PVP gri(Table 3).
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Table 3. Effect of pelleting binders and their concentrations on percent germination, Tso and MDG of un-pelleted Welsh
onion seeds. Seeds were dark-germinated at 15C and 20°C for up to 18 days.

Seed treatment 15T 20T
Binder Conc. Germ. Tsp MDG Germ. Tso MDG
(%) (%) (days) (days) (%) (days) (days)
0.5 96.0 457 5.20 96.6 2.86 3.58
Carboxymethyl 1.0 82.6 498 5.73 86.6 410 457
cellulose(CMC) 1.5 84.6 491 5.60 95.3 2.51 3.30
2.0 78.6 5.09 549 85.3 327 3.90
3.0 88.6 497 5.37 92,6 3.07 3.67
05 96.0 459 5.10 94.0 2.38 2.98
Hydroxyethyl 1.0 94.0 457 512 95.3 237 297
cellulose(HEC) 15 92.0 4.60 514 94.0 2.67 3.27
2.0 2.6 4.70 5.35 92.6 2.57 3.26
3.0 873 513 5.70 93.3 2.76 3.38
05 9293 422 473 96.6 2.39 2.99
1.0 98.0 4.01 480 95.3 2.69 3.37
?ﬁ’gyl cellulose 15 906 482 5.40 813 243 2.86
20 96.6 415 472 87.3 2.79 3.74
3.0 79.3 4.40 520 90.6 2.60 3.26
0.5 96.6 391 451 98.0 3.03 3.63
Polyvinyl 1.0 94.0 4.00 4.48 98.0 250 314
alcohol(PVA) 15 90.6 3.93 470 96.0 247 327
2.0 95.3 4.24 4.79 95.3 245 3.04
3.0 94.0 416 4.73 94.0 2.55 322
0.5 97.3 3.74 417 98.0 2.34 275
Polyvinyl 1.0 96.0 4,08 4.75 96.6 253 2.88
pyrrolidone 15 93.3 413 480 98.0 244 293
(PVP) 2.0 95.3 3.98 451 96.6 245 3.20
3.0 97.3 3.99 453 100.0 2.39 2.76
05 94.6 3.85 449 98.6 2.35 2.99
Span 60 1.0 94.0 3.89 455 94.6 239 316
15 96.6 447 5.00 96.6 2.37 294
20 92,6 417 4.85 92,6 273 3.56
3.0 93.3 3.96 4.75 92.0 2.56 3.30
05 95.3 3.89 437 94,0 331 3.99
1.0 92.6 4.03 4.66 92.6 322 3.98
Tween 80 15 90.6 422 477 96.6 3.45 4,02
2.0 98.6 426 4.89 92.6 344 4.06
3.0 9226 440 5.02 90.6 313 3.71
Control(HxO) 92.0 427 475 97.3 2.83 3.08
1SD.05 75 0.44 043 7.8 0.44 0.39
Significances
Binderr chemical (A) NS * ok ok * ok ok
Binder conc.(B) ** s ok * ** **
AXB NS NS NS NS NS NS

¢ &% ™™ Nonsignificant or significant at P = 0,05, 0.0, and 0.001, respectively.
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Fig. 1. Appearance of pelleted Welsh onion seed with
diatomaceous earth #300 as pelleting materials.

FENEE HriEAdri(Table 4 & Table 5).
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Table 4. Effect of different kinds of pelleting materials on percent germination and Tsq of pelleted Welsh onion seeds at

15TC.
15T
Pelleting materials Pellet Germination Tso MDG
shape” %) (days) (days)
Bentonite i 80.6 a—gy 4.02 jn 5.34 lv
ga%_cium carbonate(CC) 882 ?)-h %gg gm ~614113 §-X
elite 3 D- . - 17 e-v
Diatomaceous earth #300(DME #300 +’ + 92.6 a-c 3.80 l-r{%r 4.61 s-x
Eiathmaceous earth #500(DME #500 i ggg a-d ggé {-n 228 o-w
aolin 3 a 68 I-n 40 u-x
Limestone o7 120 p 654 a-c 6.87 b-h
Peatmoss 98.6 a 477 e-m 521 n-
Talc +' + 62.0 i-h 6.35 a-d 6.61 c5
Bentonite + CC 91.3 a-c 394 k-n 4.06 wx
Bentonite + Celite n 69.3 g-i 4.32 fn 574 hr
Bentonite + DME #300 o 86.0 a-f 448 f-n 5.30 I-x
Bentonite + Kaolin n 94.6 ab 352 mn 443 t-x
Bentonite + Limestone H 14.0 op 723 a 6.97 b-g
Eentonjte + geelatmoss T 822 a-d 2%{ cg< 9&51 g-0
entonite + Talc 6 c-i 81 a 34 a-e
Bentonite + CC + Celite o 853 a-g 379 I-n 501 o-w
Bentonite + CC + DME #300 H 93.3 ab 3.66 I-n 448 s-x
Bentonite + CC + Kaolin + 90.0 a-d 372 In 448 s-x
Bentonite + CC + Limestone 4 16.0 n- 535 ¢ 6.32 ¢n
Bentonite + CC + Peatmoss + 81.3 a- 3.55 mn 4.76 g-x
Iéecntoni% l+ CC + Talc H ggg eg %g}) f(—n 288 jt
+ Celite 3 a . -n .00 o-w
CC + DME #300 . 933 ab 365 mn 430 vx
CC + Kaolin + 18.0 m-p 732 a 7.51 ac
CC + Limestone T 93 p 6.46 a-c 707 a-g
CC + Peatmoss T 80.6 a-g 436 fn 5.16 n-w
CC + Talc H 74.6 d-I 5.66 b-f 6.50 ¢l
CC + Celite + DME #300 + 95.3 ab 381 In 448 s-x
CC + Celite + Kaolin H 93.3 ab 373 In 4.49 s-x
CC + Celite + Limestone H 16.6 n-p 5.35 ¢4 564 j-s
CC + Celite + Peatmoss + 86.6 a-e 452 f-n 5.52 Jt
Celite "DV #300 + 026 e 3% i B
Celite + Kaolin + 92.0 a-c 3.69 I-n 4.62 s-x
Celite + Limestone T 86 p 6.43 a-c 6.44 c-m
Gt 1 ro Ptk @i gn
Celite + DME #300 + Kaolin + 94.0 ab 411 i 526 m-w
Celite + DME #300 + Limestone H 28,6 l-o 540 c-i 6.08 g-o
Celite + DME #300 + Peatmoss H 90.6 a-d 502 d-k 5.67 1-r
Celite + DME #300 + Talc H 70.0 {4 549 b-h 6.28 d-n
B% zggg i Iéaolm i 86.6 a-e 4,68 f-m 559 jt
imestone T+ 18.0 1-p 6.07 ?-e gflig -i
DU 10— Fimos T sl Sl
DME #300 + Kaolin + Limestone i 240 1p 727 a 819 a
DME #300 + Kaolin + Peatmoss i 720 ed 5.65 b-f 6.92 b-h
DME #300 + Kaolin + Talc it 86.6 a-e 417 fn 535 l-v
Kaolin + Limestone i 353 ki 6.14 a-d 7.19 a-f
Kaolin + Taie o F #0ag inh i
Kaolin + Limestone + Peatmoss f+ 76.6 c11 419 %—n 4.89 p-w
Kaolin + Limestone + Talc i 34.0 Im 5.65 b-f 6.51 ¢l
Limestone + Peatmoss n 39.3 ki 434 f-n 5.39 k-v
Limestone + Talc i 32.0 Im 740 a 8.07 ab
Limestone + Peatmoss + Talc + 50.6 jk 549 b-h 5.95 g-q
Eeatmoss + Talc H 93.3 ab 3.64 mn 444 tx
ontrol (dH,O) 940 ab 326 n 3.62 x

z -rough in surface, + smooth in surface, ++ very smooth in surface.

¥ Means in columns are separated by DMRT P= 0.05.
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lable 5. Effect of different kinds of pelleting materials on percent germination and Tso of pelleted Welsh onion seeds at

207.
207
Pelleting materials Germination Tso MDG
(%) (days) (days)
Bentonite 87.3 a-¢ ” 2.85 k-p 414 hr
Calcium carbonate(CC) 84.0 a-f 282 I 416 hr
Celite 90.0 a-c 3.76 f- 485 d-m
Diatomaceous earth #300(DME #300 913 a<c 440 e- 498 d-
Diatomaceous earth #500(DME #500 926 ac 354 h-p 4.60 g-n
Kaolin 940 ab 277 m-p 3.79
Limestone 226 no 6.59 a-c 6.85 ab
Peatmoss 90.0 a-d 413 e-m 4.93 d-%
Talc 520 g-h 485 d-i 5.75 b-
Bentonite + CC 88.6 a-d 237 op 328 ot
Bentonite + Celite 860 a-e 268 m-p 434 h-o
Bentonite + DME #300 88.6 a-d 2.69 m-p 3.64 m-t
Bentonite + Kaolin 973 ab 2.35 op 299 rt
Bentonite + Limestone 326 jn 3.04 kp 341 m-t
Bentonite + Peatmoss 926 a-c 282 l-p 3.79 it
Bentonite + Talc 68.0 e-h 353 h-p 4.67 e-m
Bentonite + CC + Celite 926 a-c 236 op 3.05 g-t
Bentonite + CC + DME #300 800 af 240 op 3.67 I-t
Bentonite + CC + Kaolin 900 a-d 245 op 3.36 n-t
Bentonite + CC + Limestone 46 i-1 340 i-p 449 g0
Bentonite + CC + Peatmoss 946 ab 2.39 op 298 r-t
Bentonite + CC + Talc 86.6 a-e 3.04 k-p 3.97 j-s
CC + Celite 96.6 ab 2.35 op 3.06 g-t
CC + DME #300 90.0 a-d 249 np 342 n-t
CC + Kaolin 240 m-o 6.76 ab 6.66 ab
CC + Limestone 17.3 no 538 be 6.23 bc
CC + Peatmoss 820 a-f 2.62 m-p 370 k-t
CC + Talc 88.0 a-e 364 gp 4.84 d-m
CC + Celite + DME #300 913 ac 248 np 3.61 m-t
CC + Celite + Kaolin 920 a- 233 0 2.88 st
CC + Celite + Limestone 28.0 k-0 5.04 c- 525 c-t
CC + Celite + Peatmoss 88.0 a-e 2.69 m-p 337 n-t
CC + Celite + Talc 913 a-c 275 m-p 416 h-r
Celite + DME #300 920 ac 2.69 m-p 3.76 jt
Celite + Kaolin 946 ab 225 p 264 t
Celite + Limestone 18.6 no 3.62 m-p 425 hq
Celite + Peatmoss 913 a<c 392 e-0 459 gn
Celite + Talc 640 f-i 354 h-p 448 g0
Celite + DME #300 + Kaolin 980 a 243 op 3.38 n-t
Celite + DME #300 + Limestone 286 k-o 490 d-i 561 b-g
Celite + DME #300 + Peatmoss 926 a-c 356 m-p 433 h-o
Celite + DME #300 + Talc 813 af 417 e-m 491 d-
DME #300 + Kaolin 97.3 ab 284 k- 390 j-s
DME #300 + Limestone 246 1o 533 b- 5.87 L—e
DME #300 + Peatmoss 90.0 a-d 345 h- 3.91 {';s
DME #300 + Talc 700 d-g 443 e- 535 b-e
DME #300 + Kaolin + Limestone 433 jm 6.24 b-d 6.4 be
DME #300 + Kaolin + Peatmoss 733 cof 406 en 525 ci
DME #300 + Kaolin + Talc 88.6 a-d 3.55 h-p 427 hq
Kaolin + Limestone 326 jn 787 a 784 a
Kaolin + Peatmoss 940 ab 292 k-p 3.96 j-s
Kaolin + Talc 926 ac 258 m-p 3.64 m-t
Kaolin + Limestone + Peatmoss 266 l-o 4.66 d-j 459 E—n
Kaolin + Limestone + Talc 153 no 5.23 b-g 6.06 b-d
Limestone + Peatmoss 23.3 m-o 343 i-p 371 k-t
Limestone + Talc 100 o 479 d-i 481 d-m
Limestone + Peatmoss + Talc 48.0 h-k 3.02 k-p 432 h-p
Peatmoss + Talc 77.3 b-f 319 j-p 4.08 ir
Control (dH;O) 980 a 237 op 313 p-t

z Means in columns are separated by DMRT P= (.05.
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