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Effects of different fillers on the seed pelleting of green onion

XU Youquan, NIU Xuxu, WU Guoxiu, CUI Dandan, WANG Fan, LI Yang, LI Yanman, LI Shengli
(College of Horticulture, Henan Agricultural University, Zhengzhou 450046, Henan, China)

Abstract: Green seed pelleting is a powerful measure to realize the mechanized precision sowing in industrial seed
culture. Green onion is one of the main season vegetables, but its seeds are small and irregular, which cannot meet the
requirements of intensive production. In this study, the pelletization and germination parameters of seed pelleting of green
onion with different fillers were measured and analyzed, and comprehensively evaluation using membership function
method for partial indexes. The results showed that compared with attapulgite, bentonite was one of the ideal fillers for
seed pelleting of green onion which shaped closed to circular, and germination indexes were significantly better than that
of attapulgite. Perlite could promote germination of pelleted green onion seeds in pelleted fillers. The pelleted seeds
prepared by mass ratio of perlite, bentonite, talcum powder were 4:26:70 conformed to the requirements for seed pelleting,
and each germination parameter was superior to those prepared by bentonit: talcum powder(30:70). This study clarified
the favourable effect of pelleted green onion seeds prepared by bentonite: talcum powder(30: 70)and perlite: bentonite:
talcum powder (4:26:70) with distilled water used as binder, providing reference for mechanized precision sowing of
green onion seed pelleting in industrial seed culture.
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Table 1 Experimental design of different fillers %
YOSt /3 Ly e BEE Jig e 1 (1] A L AR
Treatment Turf Vermiculite Perlite Bentonite Attapulgite Talcum powder
Tl 4 26 70
T2 4 26 70
T3 4 26 70
T4 30 70
T5 30 70
T6 4 26 70
T7 4 26 70
T8 4 26 70
CK1 T i Commercial power
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Table 2 Pelleted indexes of pelleted green onion seeds

b3 fHFR HURF 2R o 52 HAE Kt
Treatment Filled rate/% Single seed rate/% Weight gain multiple Pellets diameter/mm Length-width ratio
Tl 93.33+0.04 b 92.67+0.05 b 30.55+3.49 b 4.54+0.28 be 1.1340.05 abc
T2 95.33+0.01 ab 93.33+0.03 ab 27.59+0.96 be 4.19+0.26 d 1.13+0.06 abc
T3 97.33+0.03 ab 96.67+0.03 ab 17.73£0.50 ¢ 3.64+0.28 1.17+0.05 ab
T4 98.67+0.01 a 98.00+0.02 ab 49.98+2.92 a 4.65+0.28 ab 1.09+0.05 ¢
T5 97.33+0.01 ab 96.67+0.02 ab 51.46+0.50 a 4.7740.29 a 1.12+0.07 be
T6 94.00+0.02 ab 94.00+0.02 ab 26.09+1.47 ¢ 4.42+0.37 ¢ 1.19+0.06 a
T7 98.67+0.02 a 98.67+0.02 a 21.71£1.79 d 3.98+0.30 ¢ 1.14+0.06 abc
T8 98.67+0.02 a 98.67+0.02 a 20.19+0.67 de 3.91£0.26 ¢ 1.14+0.07 abc
CKl1 96.67+0.01 ab 96.67+0.01 ab 9.87+0.12 f 3.83+0.19 ¢ 1.09+0.04 ¢

T FAECT R AN F NG PR A RIS R AL B2 (8] 22 5 2.3 (p < 0.05) . R,

Note: Different lowercase letters in the same column indicate significant difference between different fillers treatments at the 0.05 level. The

same below.
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Fig. 1 Pelleted-prepared green onion seeds with different fillers
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Table 3 The cracking effect of pelleted green onion seeds

b £ = 28]
Treatment Cracking rate/% Cracking time/s

T1 100.00+0.00 a 30.67+1.16 d
T2 100.00+0.00 a 52.00+2.00 d
T3 100.00+0.00 a 52.00+1.73 d
T4 22.67+4.16 b 171.67+10.41 d
TS 0.00£0.00 ¢ 17 500.00+1 322.88 a
T6 0.00+0.00 ¢ 7233.33+£152.75 ¢
T7 0.00+0.00 ¢ 7 266.67+£152.75 ¢
T8 2.00+2.00 ¢ 7 333.33+152.75 ¢
CKl1 0.00+0.00 ¢ 11 600.00+916.52 b
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Fig. 2 The cracking effect of pelleted green onion seeds in 1 min
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Fig. 3 The compressive strength of pelleted

green onion seeds
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Fig. 5 The germination-related parameter of pelleted green onion seeds
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Table 4 Membership function scores and ranking of pelleted green onion seeds indexes on different fillers

e e kﬁﬁi Kot ‘%‘%mﬁﬁjl‘ﬂ 7;2%*}7‘ g E%i"&%ﬁl BfH GZatEr .
Treatment  Filled rate Single Lc?ngth— . C.rackmg Gerrnl.natlon Germination rate .Germmatlon Mean Com.prehenswe
seed rate width ratio  time potential index value ranking

T1 0.000 0 0.000 0 0.600 0 1.000 0 0.440 2 0.645 1 0.5279 04590 6

T2 03745 0.1100 0.600 0 0.998 8 0.763 5 0.8419 0.771 6 0.6372 4

T3 0.749 1 0.666 7 0.200 0 0.998 8 0.9212 1.000 0 0.9553 0.7844 3

T4 1.000 0 0.888 3 1.000 0 0.9919 0.720 1 0.8419 0.796 3 0.891 2 1

TS 0.749 1 0.666 7 0.700 0 0.000 0 0.0273 0.1129 0.091 6 03354 8

T6 0.1255 0.2217 0.000 0 0.5877 0.3316 0.274 2 0.282 6 02605 9

T7 1.000 0 1.000 0 0.500 0 0.585 8 0.000 0 0.000 0 0.000 0 0.4408 7

T8 1.000 0 1.000 0 0.500 0 0.5820 0.168 5 0.196 8 0.193 7 0.520 1 5

CKl1 0.6255 0.666 7 1.000 0 0.3377 1.000 0 1.000 0 1.000 0 0.8043 2
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