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Effects of Vibration on Shedding and Ethylene Synthesis in Bougainvillea
glabra Bracts
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(College of Horticulture, Institute of Postharvest Science and Technology of Horticultural Products, Fujian Agriculture and Forestry University, Fuzhou

350002, China)

Abstract: In order to investigate the effects of vibration on shedding and ethylene biosynthesis of potted
Bougainvillea glabra, the shedding rate of bracts of potted Bougainvillea xbuttiana ‘Miss Manila’ under vibration,
closed environment and vibration+closed environment, and the related indexes of ethylene synthesis were
measured for 4-24 h after treatment. The results showed that the shedding rate of bracts was significantly higher
than that of the control within 7 days after vibration+closed environment and vibration treatments, and the
ethylene release, 1-amino-cyclopropane-1-carboxylic acid (ACC) content, ACC synthase (ACS) and ACC oxidase
(ACO) activities in bracts of bracteoles 0.5-1.4 cm long (S1) and 1.5-2.4 cm long (S2) were significantly higher
than those of the control, which overall trends were first increased and then decreased. The relative expression of
BsSAMS, BsACS, BsACO genes in S1 and S2 increased significantly, and which change trends were consistent
with those of ACS and ACO activities. Therefore, shedding rate of bracts, ethylene content, key enzyme activities
of ethylene biosynthesis, the expression of ethylene synthesis genes BsSAMS, BsACS, BsACO of potted ‘Miss
Manila’ all increased significantly after vibration, and the closed environment could promote the effect of vibration.
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Fig. 1 Three types of bracts of Bougainvillea
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Table 1 Primer sequences
HH EES1 N
Gene Forward primer (5'~3") Reverse primer (5'~3")
BsSAMs_q CGCAGATGCATCGTTCAGAT GGATCTTCCCGGTTCCGTAT
BsACS q TTGTTACAACAGCGCGTAGG GCTAGTTGGCTCGTCAAGTG
BsACO_q GCACTACAGGAAGTGCATGG TCGAGATCAGGGACTTCAGC
BsAct q TACGGCAACATTGTGCTCAG TCCTTTCAGGTGGAGCAACA

2 SR

2.1 FRINXTH Bk & R AR

MFE 2 BT UL, BEARER 5 I E] e, Z+M AR ER
) S1 & Ve R 256 ETHE TR tLEs, 7
AERJE S d B I TE Fek B 5 =1 (6.27%), W ST
Z. Ml CK (P<0.05), #b¥E 7 dJ5 S1 & H S W&
RN 22.56%. Z ARFR) ST FLF BLVE R 2% B A
MRS, IS 6 dikmm, BESTH
I M Fll CK (P<0.05), 435 7 d (7% B i i

N 20.99%, XU IIIRS) 2 T B M ik,
PR BN AN PR B0 A6y B v A in e (2 1A

BE AL 5 I (R A, Z+M ARER I S2 i A i
WREN PTG TGS, 485 S daR
i ik i, BEAT M A CK (P<0.05), Ab3
J5 7 d S2 & B BEFE A 25.22%. Z AEFRE S2
B T R B BT E TR AR, S 6 d
kg, BT EIAM Z+M. M fl CK (P<0.05),
WSS 7 d B RN 19.35%, RFATRSIS T
=S S2 R F Il YK -
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Table 2 Effect of vibration on shedding rate S1 bract of bougainvillea (%)
i b3 Qb3 JE )] Time after treatment (d)
Bract Treatment 1 2 3 4 5 6 7
S1 Z+M 0 0.77+0.69a 4.06£0.76a 5.57+0.25a 6.27+0.81a 3.74+0.36a 2.16+0.79a
Z 0 0.41+0.71a 3.31+0.38a 3.68+0.73b 4.75+0.30b 5.85+0.34b 2.99+0.91a
M 0 0Oa 0b Oc Oc Oc Ob
CK 0 Oa 0b Oc Oc Oc 0b
S2 7Z+M 0 0.37+0.64a 2.28+0.37a 7.1243.92a 9.03+4.24a 4.23+1.22b 2.20+1.03a
z 0 0.33+0.57a 2.21+0.25a 3.644+0.32ab 5.16+0.92a 6.22+1.60a 1.80+0.50ab
M 0 Oa 0b 0.33+£0.57b 0b 0.35+£0.61¢c 0.67+0.58bc
CK 0 Oa 0b 0b 0b Oc 0.37+0.65¢
S3 Z+M 0 0 1.83+0.45a 4.55+0.73a 4.63+1.79a 2.92+0.86a 4.75+2.82a
Z 0 0 1.80+0.50a 1.84+0.69b 2.54+0.38b 2.21+0.25ab 1.52+0.83b
M 0 0 0.33+0.57b 1.36+0.59b 1.71£0.60b 1.36+0.59b 2.07+1.10ab
CK 0 0 0b 0Oc 1.38+0.56b 1.37+0.53b 1.71+0.51ab
Z: fRE M: IR CK: M RSUSR IR R BROR % 5 8(P<0.05). T

Z: Vibration; M: Closed environment; CK: Control. Different letters within column indicate significant differences 0.05 level. The same below
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Fig. 2 Effects of vibration on ethylene release from bracts of Bougainvillea
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Fig. 3 Effects of vibration on ACC content in Bougainvillea bracts

1) ACC Hi 2 FFH#a.
2.4 WRENFTHEH ACS iEHERIR

ME 4TI, Z4+M ZbFEfY S1 A1 S2 &L A ACS
AR EE S 8~24 h W3 T HAth AL #E(P<0.05),
BEALFR 5 I A AE K, ST 45 ACS i 856 FTF
J& NREIAR S, AFE 16 h HIILE(E(9.44 Ulg),
XTI 1.36 % S2 B4 W 258 EF- R EF-F
A La s, AbFE I 12 h 2URITHR ik mi(6.84 Ulg),

mZ+tM @Z OM OCK

12 10
10} ¥ or 2
8_
o 3 ab 7k
§ aabbb bec Cd 4
g °f :
< 4L g
2L 2
1
0 0

AL AJ 5] Time after treatment (h)

Lfiﬁ R IEﬂ Time after treatment (h)

XTI 1.24 £5; 1 S3 A EAEE S 16~24 h i
EZEmTMAMCK, 57 BT EREER, ML
IR A SE:, BLA S3 I ACS &M BT, z
ACERI S1 L ACS TG TE7EAL I S (1) 8~24 h ¥4 . 3%
T MAICK, S2 #HBEET CK (P<0.05), [
AL TR IS I E] AR RE K, ST AT S2 85 47 1 ACS & 1 55k
FFHE NS, AR )E 12 h 2R BT
Zfmr, 1S3 AT RS A TR

—_

O =N W R U0 OO

S3

a
b

Fagaa Qaaa aa'cla abbb a bb a[bb

24
)LE—UEET IEJ Time after treatment (h)

4 YRENN = FHHEL T ACS Y PR RIS IR

Fig. 4 Effects of vibration on ACS activity in Bougainvillea bracts
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Fig. 5 Effect of vibration on ACO activity in Bougainvillea bracts
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Fig. 6 Effect of vibration on relative expression of BsSAMS gene in Bougainvillea bracts
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