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Research paper

Promotion of Flower Induction in Transgenic Eucalyptus
camadulensis Trees by Paclobutrazol

Jeng-Der Chung,"*®  Zenn-Zong Chen,”  lJia-Bin Tsai,”
Chun-Ju Hsieh,”  Yu-Jen Li"

[ Summary ]

This paper reports a series of experiments in which paclobutrazol was applied to 6-mo-old
transgenic Eucalyptus camadulensis grafts to examine its relative effects on precocious flowering,
growth, and levels of gibberellin (GA), abscisic acid (ABA), indoleacetic acid (IAA), and pa-
clobutrazol residues in the shoot apex. Paclobutrazol was effective in promoting precocious flow-
ering in E. camadulensis. Responses to a trunk injection and soil drenching persisted for up to 2 yr,
but growth responses were not expressed for another year. Paclobutrazol reduced internode length,
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and leaves appear less green. Paclobutrazol induced aerial roots at the basal portion of the grafts.
Assessment of seed yield per capsule and subsequent germination tests showed no deleterious ef-
fects on seed development or quality. Paclobutrazol is known to block gibberellin production early
in the biosynthesis pathway, but it cannot inhibit endogenous gibberellin biosynthesis, including
GA,, GA,, GA,, GA;, GA,,, GA,,, and GA;; during flower bud initiation. Paclobutrazol treatment
reduced endogenous ABA and IAA levels by about 1/3. During flower bud initiation, paclobutra-
zol residues in the shoot apex as determined by pyrolysis-gas chromatography-mass spectrometry
were 34.7, 0.31, and 0 pg-g™* dry weight in the 1% to 3" yr after treatment, respectively.
Key words: paclobutrazol, Eucalyptus camadulensis, flower induction, gibberellin, ABA.
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Fig. 1. Monthly mean maximum and minimum temperatures in Taipei, Taiwan. <, maxi-
mum temperature; A, minimum temperature; +P1 and +P2, times when paclobutrazol was
applied in 2004 and 2005; F1 and F2 indicates flower bud observations.

Fig. 2. Effects of paclobutrazol. Pa-
clobutrazol reduced the internode length,
and the leaves appeared less green in the
graft of transgenic Eucalyptus camadulen-
sis trees.
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Table 1. Effects of paclobutrazol treatment on umbels production and growth of grafts of
transgenic Eucalyptus camadulensis growing in Taipei, Taiwan

Percent (%) of pots

No. of umbels per tree

Second-year growth

with umbels (meanSD) (mean+SD)
Treatment Height  Basal diameter
Year1 Year2 Year 1 Year 2 g
(cm) (cm)
Control 0 0 0" 0° 2743+51.7* 3.2408°

Paclobutrazol
23%: soil drenching

1mL 100 50
2mL 100 75
4 mL 100 100
8mL 100 50
98%: stem injection
5mg 100 100
25mg 100 100

30.3+185% 18.0+225" 286.0+5.3°
21.7+4.0°

41.0+51.2"° 85+10.1° 271.3+384" 33+1.3°
80.0+31.7* 108.5+157.4* 260.8+48.1° 3.7+0.5°
748+41.7% 73.8+64.8° 297.5+444" 3.6+0.3°
105.8+95.8° 59.8+84.4° 2825+38.0° 3.8+0.7°

3.8+05°
49.7+38.0° 280.0+37.7° 4.1+05°

Y Values within columns followed by the same letter do not significantly differ at the P < 0.05 level.
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Fig. 3. Effects of paclobutrazol.
Paclobutrazol induced aerial roots at the
basal portion of grafts of transgenic Euca-
lyptus camadulensis trees.
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Table 2. Effects of paclobutrazol treatment on endogenous gibberellin concentrations (ng g™
fresh weight (FW)) in apical tissue of 6-mo-old grafts of transgenic Eucalyptus camadulensis

growing in Taipei, Taiwan

Endogenous GA concentrations (ng g* FW)

Treatment
GA;, GA; GA, GA; GA, GA, GA;; GAs 004 ABA  TAA
Control 04 17 11 14 333 21 0.7 0 12711 475
23% Paclobutrazol
4 mL 04 17 10 14 320 16 14 0 11765 38.4
8 mL 03 17 0 12 331 13 0 0 8075 28.1
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Fig. 4. Gas chromatogram. (A) Paclobutrazol standard; (B) samples of Eucalyptus

camadulensis.
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Fig. 5. Mass spectrum. (A) Paclobutrazol standard; (B) samples of Eucalyptus camadulensis.
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