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# 1. SENMEZIEEESTEER -
Table 1. Physical and chemical analysis results of the test media.
ECY CEC'  Bulkdensity Porosity Particle size (%)
Test media pH* (uS/cm) (meq/kg) (g/mL) (%) >1.0mm 0.85mm 0.297mm <0.25mm
A 6.18 30.0 1,627 0.408 54.9 41.85 3.60 52.43 2.12
B 5.91 107.5 3,390 0.286 553 39.76 6.62 51.98 1.64
t-test” ns " " v ns ns ns ns ns

“ pH: potential of hydrogen.
Y EC: electrical conductivity.
* CEC: cation exchange capacity.

" " indicate significant differences at the t-test P < 0.05 and “P < 0.01 levels, respectively; ns indicates no significant differences.

2. ARFEGESVER B ERE 28 -
Table 2. Effect of different onion varieties and growing medium on the plant height in plug trays.
2 3 4 5 6 7 8 9 10
Weeks after sowing Plant height (cm)
Cultivars
‘101° 7.4 11.4 133 13.1 133 13.6 16.2 17.7 17.6
302’ 8.2 11.9 13.2 12.8 12.8 12.0 14.1 17.2 19.3
t-test” - ” ns ns ns - - ns :
Medium
A 7.7 10.7 12.5 12.4 12.6 12.0 13.8 15.4 16.3
B 7.9 12.7 14.0 13.5 13.5 13.7 16.5 19.5 20.6
tost . v w v w v w v w
C x M significance ns ns

“ ns: not significant and significant at "P < 0.05 and " P < 0.01, respectively.
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3. ARFEGLEEERBERR I -
Table 3. Effect of different onion varieties and growing medium on the root length in plug trays.
2 3 4 5 6 7 8 9 10
Weeks after sowing Root length (cm)
Cultivars
‘101° 2.7 4.1 4.0 4.9 5.4 5.4 6.0 6.4 6.0
302 2.9 4.0 4.2 5.1 5.6 6.4 6.5 6.8 6.6
t-test” ns ns ns ns ns ns ns ns ns
Medium
A 3.2 45 43 5.4 5.9 6.2 6.6 7.0 6.3
B 2.4 3.5 3.9 4.6 5.2 5.6 5.8 6.2 6.3
t-test : ! ns ns ns ns ns ns ns
C x M significance ’ ns ns ns ns ns ns ns ns

“ ns: not significant and significant at "P < 0.05 and " P < 0.01, respectively.

K4, ARFEGEEVER R EERHEOH P -
Table 4. Effect of different onion varieties and growing medium on the leaf sheath stem thickness in plug trays.
2 3 4 5 6 7 8 9 10
Weeks after sowing Leaf sheath stem thickness (mm)
Cultivars
‘or 1.00 1.14 1.32 1.58 1.71 1.67 1.79 1.94 2.00
302’ 1.11 1.19 1.40 1.67 1.99 2.06 2.11 2.22 2.35
test” v s v - v - v - v
Medium
A 1.04 1.29 1.53 1.75 1.75 1.78 1.87 1.97 2.02
B 1.07 1.18 1.72 1.95 1.95 1.95 2.03 2.19 232
test s s v - " - v - I
C x M significance ns ’ ” ns ns ns ns . ”

“ ns: not significant and significant at "P < 0.05 and " P < 0.01, respectively.
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Table 5. Effect of different onion varieties and growing medium on the fresh weight in plug trays.
2 3 4 5 6 7 8 9 10
Weeks after sowing Fresh weight (g)
Cultivars
‘101° 0.31 0.52 0.66 1.09 1.21 1.74 2.15 2.60 2.82
302 0.37 0.60 0.73 1.30 1.62 1.94 2.48 3.11 3.39
t-test” - ’ : ’ " ns ns ns ns
Medium
A 0.31 0.51 0.61 1.07 1.34 1.67 2.04 2.40 2.40
B 0.36 0.62 0.78 1.33 1.49 2.02 2.58 3.31 3.81
tost . . - " . . ns . -
C x M significance ns ns . ’ ns ns ns ns ns

“ ns: not significant and significant at P < 0.05 and "'P < 0.01, respectively.
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Table 6. Effect of different onion varieties and

growing medium on the relative seedling index in plug
trays 10 wk after sowing.

Relative seedling ~ Relative seedling

Treat index 1” index 2"
Cultivars
‘101’ 0.005 0.16
302’ 0.006 0.17
t-test® : ns
Medium
A 0.004 0.15
B 0.006 0.19
t-test : ’
C x M significance ns ns

“Relative seedling index1 = (leaf sheath stem thickness/plant
height) x whole plant dry weight.

¥ Relative seedling index 2 = above ground fresh weight/plant
height.

* ns: not significant and significant at "P < 0.05 and "P < 0.01,
respectively.
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Fig. 1. Investigation of the effects of different

irrigation modes on the growth of onion seedlings. (A)

Fresh weight; (B) plant height; and (C) relative seedling
index.
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Bilderback, T. E., W. C. Fonteno, and D. R. Johnson.
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Table 7. Investigation of the effects of different irrigation modes on the growth of onion seedlings 10 wk after
sowing.

Treats Plant height (cm) Fresh weight (g) Dry weight (g) Relative seedling index”

1 L/day 51.1 9.9 0.70 0.19

2 L/day 52.0 11.4 0.63 0.22

1 L/2 days 43.7 7.2 0.52 0.16

2 L/2 days 47.6 9.0 0.63 0.19

LSD, ¢ 4.1 13 0.08 0.02

“ Relative seedling index = above ground fresh weight/plant height.
¥ Mean separation within columns by (least significant difference; LSD) test at P = 0.05.
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Fig. 2. Changes in water content of the medium before and after irrigation at different weeks after sowing under

different irrigation treatments.
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Establishment of Plug Tray Seedling Production
Techniques for Onion

Ya-Ling Chu"" and Hsiang-Yi Huang’

Abstract

Chu Y. L. and H. Y. Huang. 2026. Establishment of plug tray seedling production
techniques for onion. J. Taiwan Agric. Rec. 75(3):409—417.

This study aimed to identify suitable substrate media for onion plug seedling production and
to establish an appropriate water management regime to enhance seedling quality for mechanical
transplanting, thereby promoting the automation of onion cultivation. A 448-cell plug tray designed
for automated onion transplanters was used to evaluate the physicochemical properties and seedling
performance of two commercial vegetable substrates. The results showed that substrate B had
significantly higher electrical conductivity (EC) and cation exchange capacity (CEC) than substrate
A, while both substrates had potential of hydrogen (pH), EC, bulk density, and porosity values within
acceptable ranges for onion plug seedling production. In terms of seedling growth, onion seedlings
grown in substrate B had greater plant height, pseudostem diameter, and fresh weight from 2 to 10
wk after sowing, and also displayed a higher seedling vigor index at week 10, indicating its superior
suitability for plug seedling production. The water management experiment further demonstrated that
irrigating twice daily provided a more stable water supply, leading to improved seedling growth and
overall performance. In conclusion, the selected substrate B and the corresponding water management
practice effectively enhanced seedling quality and vigor, demonstrating strong applicability
to commercial onion plug seedling production and supporting the advancement of automated
transplanting systems.

Key words: Onion, Plug-tray seedling, Mechanical transplanting, Water management.
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