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Development of a Highly Efficient in vitro Plant
Regeneration System in Welsh Onion

Hsien-Shun Yeh Jinn-Chin Yiu"

Department of Horticulture, National Ilan University

Abstract

Tissue culture regeneration is a key platform for Agrobacterium tumefaciens -mediated gene transformation. In
this study, the Welsh onion (Allium fistulosum L.) variety “Hak-ip” was used to evaluate callus proliferation after
transformation. After inoculation with A. tumefaciens and a selected low-concentration antibiotic (G418 at 10 mg
L") for 7 weeks, the coleoptile-like tissue differentiation of the putative transformant plants was studied. The results
show that MS medium containing 1 mg L 2,4-D and 1 mg L' BA induced the stem discs of the Welsh onion to
form compact and nodular calli, which turned green and regenerated coleoptile-like tissue, indicating that tissue
cultured under these conditions is an excellent material for use in A. tumefaciens transformation. Removal of at least
half the length of the coleoptile-like tissue increased the regeneration rate to 34.3% in the putative transformant

shoots. After transformation, dissection of the calli until they turned green maintained normal proliferation; while
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upon later dissection, when a shoot clump had formed, a fluffy rooting formation was induced in 28.6~47.3% of the
explants. During root formation, rooting was completely inhibited when the shoots were rooted in medium
containing 50 or 80 mg L' G418 and 500 mg L™ carbenicillin, and was boosted up to 88.9% by elimination of
G418 and reduction of the carbenicillin concentration by half in the medium. In conclusion, this study demonstrated

that 4. tumefaciens-transformed putative Welsh onion plants can be successfully regenerated using a tissue culture

regeneration system.

Keywords: Welsh onion, tissue culture, antibiotics selection, rooting
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callus induction medium supplemented with 30 mg
L' of G418 for another 50 days, the G418-resistant
callus were subcultured to shoot regeneration
medium containing 30 mg L™ of G418 for 30 days.
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Fig. 1 The morphology of callus was induced
by different in vitro culture protocol after 4
or 7 weeks (a, ¢, ¢) and transformed callus
after 7 weeks on selection medium
containing 10 mg L™ of G418 (b, d, f).
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Table 2 Effects of in vitro culture protocol on
percentage of explants regenerating putative
transformed shoots in the seventh weeks
after co-cultivation.
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Table 3 Effects of excising adventitious
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sterile distilled water. Strategy C: excising half
length of adventitious coleoptile-like tissue from
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Fig. 2 Bisecting callus resulted in fluffy root
formation. a: Bisecting explant could remain
growth normally at green callus stage. b~c:
Bisecting resulted in fluffy root formation at
shoot clumps stage.
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Table 4 Effects of bisecting callus on fluffy
root formation of explant in the third weeks

= A

after co-cultivation.
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Fig. 3 The effects of the root formation of putative
transformed shoot clumps were in response to
antibiotic. Shoot clumps failed to root on rooting
medium containing 50 or 80 mg L' G418 and 500
mg L7 carbenicillin (a), Shoot clumps rooted
successfully on the medium without G418 and the
carbenicillin concentration was reduced by half
(b), Shoot

supplemented with high concentration of G418

clumps rooted on medium
(80 mg L'l) for 1 month and failed to root when
G418 was removed from the medium (c, right),
Shoot clumps rooted on medium supplemented
with relatively low concentrations of G418 (50 mg
L") for 1 month and rooted readily when G418
was removed from the medium, but exhibited

poor rooting ability (c, left ; d).

Table 5 Effects of selection strategies on rooting efficiency of putative transformed shoot clumps.

i A E: A flEsn gy g BEFE BEEY
s Shoot induction and elongation Root 1nduct?on and VREAEC EY(B) L ©
A elongation Hr(A) No. of (B/A, %)
Selection carbenicillin conc. (mg L) carbenicillin conc. (mg L) N}(l)‘ Otf r:hootz? el;t'?c()igrrllfy
schemes shoo
500 500 250 clumps clumps (B /A, %)
G418 conc. (mg L™) G418 conc. (mg L) (A) B)
10 25 30 50 80 50 80 50 0
A-1 30° 30 30 60 30 111 0 0.0
A-2 30 30 30 30 45 33 19 57.6
B-1 30 60 30 30 40 7 17.5
B-2 30 90 45 18 16 88.9
C-1 90 30 30 4 1 25.0
C-2 120 45 7 6 85.7
D 90 45 20 16 80.0
E 30 0 0 0.0
ﬁ Fhps T 1 i 233 65 27.9

* R 2T g
*Italic number indicate selection days.
O LR A ¢ BT 1 TR,
%ﬂ J";"F s 1\%&?5%-%

30 = e

E\[JFFJ\_SO i oo £

G418

R | GUS ORATHIBARY LS %f s

WER AR NS S

F 30 mg L G418

A730 m ' G418 Fotfjsn s

®Early selection scheme: The callus induction medium used at the first week without G418, and then, the callus
were transferred to the new callus induction medium supplemented with 30 mg L of G418 for another 50 days,
the G418-resistant callus were subcultured to shoot induction medium containing 30 mg L' of G418 for 30 days.

= (AU AEIDNA) / FAEIEB) ) X 100

“Rooting efficiency= [ No. of rooted shoot clumps (A) / No. of shoot clumps (B)
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