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Effect of low temperature treatment of different parts on dormancy release of
Phyllostachys violascens shoots
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( Bamboo Research Institute/State Key Laboratory of Subtropical Silviculture, Zhejiang A&F University, Hangzhou
311300, Zhejiang, China)

Abstract: [Objective] This study, with an investigation into the effect of low temperature treatment of
different parts on dormancy of Phyllostachys violascens shoots, is aimed to reveal the biological mechanism of
shoot dormancy relief and the main parts of low temperature induction. [Method] With 2-year-old Ph.
violascens potted plants used as the research subject, 4 treatments were set, namely, T1 (18 °C in above-ground
parts and underground parts), T2 (18 °C in above-ground parts, natural low temperature in underground parts),
T3 (natural low temperature in above-ground parts, 18 °C in underground parts) and T4 (natural low

temperature in above-ground parts and underground parts) lasting from October 2021 to March 2022 and
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October 2022 to March 2023. Then the content of soluble sugar, starch, ablative acid, gibberellin and
antioxidant enzyme activity of bamboo shoots were determined by observing the vascular bundle connection
between bamboo shoots and mother bamboo, the distribution of starch and protein, and the proliferation of
bamboo shoots. [Result] Compared with T1 treatment, T2, T3 and T4 treatments could significantly increase
the content of soluble sugar (P<<0.05) and significantly decrease the content of starch (P<<0.05) in bamboo
shoots during dormancy release. According to starch slice observation and content fitting, the dormancy release
date of shoots treated with T4 was the earliest, followed by T2 and T3 treatments, which were 37 and 29 days
earlier than T1 treatment, respectively. The decrease of abscisic acid (ABA) content in shoots treated with T2,
T3 and T4 at day 120 was 1.68, 2.18 and 3.40 times of that of T1 in the same period, respectively. The content
of GAj; in shoots treated with T2, T3 and T4 at day 80 was 17.55%, 3.27% and 10.91% higher than that treated
with T1, respectively, and the increment of GA3;/ABA in shoots treated with T2, T3 and T4 at day 120 was 1.11,
3.46 and 2.67 times that of T1, respectively and the signals of water transport recovery and cell proliferation
were observed in T3 treated shoot ducts and stem tip meristem in January, while T1, T2 and T4 treated were
observed in March, February and March, respectively. [Conclusion] Low temperature treatment, especially
low temperature in the underground part, can promote the hydrolysis of starch to soluble sugar in the dormant
shoots of bamboo shoots, and affect the release of dormancy of bamboo shoots by reducing ABA content,
increasing GAj; content, enhancing the activities of CAT and POD antioxidant enzymes, promoting the
connectivity of vascular bundle and the rapid division and proliferation of meristem cells. Also, with a
comprehensive analysis, it was confirmed that the underground part of bamboo was mainly the part that senses
low temperature during dormancy. [Ch, 7 fig. 41 ref.]

Key words: bamboo shoots; temperature sensing part; dormancy release; physiological changes; tissue

observation; Phyllostachys violascens
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Figure 1 Observation of starch and protein slices from overwintering bamboo shoots treated with different treatments
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Figure 2 Changes of soluble sugar (A) and starch (B) content in shoots of different treatments
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Figure 3 Non-linear fitting of starch content in shoots of different treatments
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Figure 4 Fuchsin staining of vascular bundle of shoots of different treatments
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Figure 5 EdU detection of the proliferation of stem tip cells of shoots of different treatments
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Figure 6 Contents and ratios of GA; and ABA in shoots of different treatments

2.6 ARIEMIKIBAME X% 5 A i 1% B0 220

i 7TA PR N 40 d TR, A ALBRGY SOD WE M I TR, H# 80 dRf, T2, T3. T4 4B
SOD VHEVERER S T ARl , HEBZHRT T1 4R (P<<0.05), Ttk T1 4bFEAY SOD T 2E K0 L 40 d i)
BT 1627%. #) 120 d i} T2, T3, T4 4R SOD G PE T, Horp T3 AbFRHE AN T 137 mg- g, i
T1 AbPEgRZ: TR, 5HAbAAPEZE R 5% (P<0.05).

mE 7B fron . AP CATWE RS LG TR &ESE . 40 dBT T1. T2, T3 F1 T4 4b B
CAT IEPES 5N 0 d 1Y 2.27, 245, 3.59, 1.86 fif. T2. T3. T4 ALK CAT i M 7F 80 d B ik £ i K
B, 10 T1ANEEAE 120 d A BB KAE, T3 T4 ZbHLAY CAT EHES T1 ALBER) CAT 15 PEFE 40 d B 25 IR
L 2253 (P<<0.05). T1AFER) CAT 3hitEH AR AR LA 2%

mE 7C i AA0EE POD i AR HE AL B[R] B BE N R0 SE L THE R REREH . 7E 80 d A % Ab 3
) POD i ARk 2 i K, Hirp T2, T3 fil T4 4B POD 76 1 B 3% K F T1 4L BE (P<<0.05). 7F 80 d
J5, BR T1ARFESN, £ 4b3EE) POD WEPEFF A6 T 1%, EF 160 d B POD i PE7E 45 Ab B R 25 5 A 1 3% .
1E 40 d I, T3 A T1 AbBRAY POD 76 PE22 53 B 3 (P<<0.05), T3 AbHREL T1 4b¥HE 5333 mg-g', H &%
S—HEAFEF] 160 d. M7E 80 d B} T2, T4 AbHS T1 4B POD 3514 25 573 .3 (P<<0.05). £ 120 d i},
T1 AbFEfY) POD i M i KT HiAth 3 A~4bEE (P <<0.05).

600 350 160 rC
500 300 140 |
o 7 = = 120 % 7
w 400 (0 o 230 = 100 % ‘g
&0 7 b 4 & 200 &0 T
R Il It il E E 30 il
3 A0IN0 ? = 150 3 60 i
o 200 -1ANIAR|N ? S 100 . ¢’
2 mmn 7 © £ 40 1

0 40 80 120 160 0 40 80 120 160 0 40 80 120 160
b BRI [E]/d Ak B 18)/d AbBE IR 8]/d
T1 T2 DO T3 T4
AN A 2 [R] — IR [R) AN [ b 280 ] 72 St 85 25 (P<<0.05)
B7 BREEHFFFPEEEGTNL
Figure 7 Change of enzyme activities in bamboo shoots of different treatments
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