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Synergistic optimization of in vitro regeneration system of Phyllostachys
edulis by imazapyr and adenosine monophosphate

FAN Hongrui, SUN Weijie, LI Yajuan, ZHOU Xiaohong, ZHOU Mingbing

(State Key Laboratory for Development and Utilization of Forest Food Resources/Bamboo Industry Institute, Zhejiang
A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] Moso bamboo (Phyllostachys edulis) is an important forest resource whose
regeneration system faces bottleneck problems including long regeneration cycles, low efficiency, and slow
callus proliferation. This study aimed to construct an efficient and complete tissue culture regeneration system
for Moso bamboo by optimizing explant disinfection methods and investigating the effects of different
concentrations of imazapyr and adenosine monophosphate (AMP) on callus proliferation and differentiation.
[Method] Immature seeds of Moso bamboo were used as explants. 6 disinfection combinations were
established using 75% (V/V) ethanol treatment durations (30, 45, and 60 s) and sodium hypochlorite

concentrations (20% and 25%, V/V), with the optimal disinfection protocol selected based on contamination
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rates. Imazapyr at concentrations of 0.2—8.0 mg+ L™ was added to the callus subculture medium to evaluate its
effects on callus proliferation. AMP at concentrations of 0, 1, 2, 3, and 4 mmol-L™" was supplemented to the
shoot differentiation medium to compare the differentiation efficiency between 2 genotypes (#13-2 and #6-4).
[Result] Disinfection with 75% ethanol for 45 s, followed by transfer to 25% sodium hypochlorite solution
and vacuum treatment at 0.1 MPa for 25 min, yielded the best results, reducing the contamination rate to 10%.
After optimization of the callus induction medium for immature embryos, the acquisition rate of well-developed
yellowish-white, compact calli reached 73%. Addition of 0.2—8.0 mg- L™ imazapyr to the subculture medium
consistently produced well-proliferating white or light yellow compact calli, with 0.5 mg:L™" yielding the
optimal proliferation effect. Supplementation of the shoot differentiation medium with 1 mmol-L™' AMP
significantly promoted callus differentiation, achieving a shoot differentiation rate of 22.50%= 8.66%, which
was significantly higher than that of the control without AMP (10.83%+7.93%). The differentiation capacity
differed between the two genotypes, with genotype #13-2 exhibiting a shoot differentiation rate of 25.0%,
higher than that of genotype #6-4 (20.0%). The rooting rate in the rooting medium was 30%, and the survival
rate of acclimatized plantlets reached 100%. [Conclusion] The optimization of explant disinfection protocols,
the promotion of callus proliferation by imazapyr, and the regulation of adventitious shoot differentiation by
AMP collectively support the establishment of an efficient regeneration system for immature embryos of Moso
bamboo, in which imazapyr and AMP act on the proliferation and differentiation stages, respectively,
synergistically enhancing regeneration efficiency in a stage-specific manner. [Ch, 9 fig. 1 tab. 26 ref.]

Key words: Phyllostachys edulis; callus; tissue culture regeneration system; imazapyr, adenosine

monophosphate (AMP)
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SRR AR K R MAZ OIS, A SRR RTs YR, R BT A A2 R 05 510 B 2 OC
B BMARMBIATUN . BB, SRS RBURBE 20T, HEEA RN YRE . HIL,
I 8 X5} A LA /N LR RO AR B 1, BAIR M EENEZ —,

BT AR BTN LBRAh e, OR BE P 1A B 4 F R e S T g, e BRUARL IS 19 R 45 €2 b~ ) 3 T T A )
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Be A RN B0 R 20% . 25% B R A RGN (B S A Ak

BURH) 500 WIRRATRE) . SEE 6 MIHRALE (% 1). _ R1 RBAASEAR
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Figure 1 Effect of different sterilization methods on the non- Figure 2 Callus induction from immature embryo of P. edulis

contamination rate of P. edulis embryos
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Figure 3  Induction of callus using immature embryos of P. edulis as explants
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Figure 4 Effect of different concentrations of imazapyr with one month treatment on the proliferation of P. edulis callus
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Figure 5 Adventitious bud differentiation phenotype of P. edulis callus treated with adenosine monophosphate for 20 days
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4 P 5L B#13-2 LA AEARE (K] 6C).

2 LAY BAT A ZUE S 1 mmol- L BB AR 1 /AL 3R 3L LR 3R 1 AR, sk
ZE (B TA)s T AU N SRR AR 1T 0 X BRSO i /o, AR SR 29 0.5 4~ H (B 7B). #5537
2 A, SRR B A S 2F AW G K (B 7C) 5 TR HE DU B R AL B 1 T IR A A

A ERAHI3 2L, BONREEER IR B, SERB#13 2@ G0, RIBINABERIRT; C. 2K T#6-4
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Figure 6 Effect of 1 mmol-L™" adenosine monophosphate treatment for 15 days on the induction of adventitious shoots in callus tissue of 2

genotypes of P. edulis
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Figure 7 Phenotypic induction of adventitious shoots in P. edulis callus fter different time treatment with 1 mmol: L™' adenosine monophosphate
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Figure 9 Regeneration of P. edulis plantlets
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JUE . HET, EEMRIESE R R AT A SR Y @A LA S 5 E5E, XBNHC EZMEY 1
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