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Effects of spraying PBO on flowering rate and carbohydrate
accumulation of ‘Fuji’ apple trees

XING Li-bo, ZHANG Xiao-yun, SONG Xiao-min, SONG Chun-hui, HAN Ming-yu”* , ZHAO Cai-ping, LI Gao-chao
( College of Horticulture , Northwest A&F University , Yangling, Shaanxi 712100, China)

Abstract: In attempt to investigate the effects of spraying PBO on flowering rate and carbohydrate accumulation of
“Fuji’ apple trees, different concentrations of PBP were sprayed on young apple ( Malus domestica Borth.) cultivar ‘ Fu-
ji’ Nagafu No.2. The flowering rate, shoot growth and carbohydrate content changes of leaf and bud in apple trees were
studied also. The results showed that: (1)spraying PBO treatment could, to certain extent, improve flowering rate and
restrain shoot growth in upper, middle and basal part of ‘Fuji’ young apple trees. The spraying PBO with different con-
centrations had different effects on carbohydrate content changes of leaf and bud of in upper, middle and basal part of
‘Fuji’ young apple trees. Compared with control, spraying PBO with higher concentrations (4000 mg*L~! and 6667 mg
L™") could increase the content of the sucrose, glucose, sorbitol, total soluble sugar in leaf in upper, middle and basal
part of ‘Fuji’ young apple tree in the early growth stage (from May to July), but significantly reduced starch content in
leaf during this period. Similarly, spraying PBO with higher concentration significantly increased content of sorbitol and
total soluble sugar in bud in June and significantly reduced starch content in bud in July. (2)Flower bud formation was
closely correlated to translocation or conversion of carbohydrate between leaf and bud . Spraying PBO of highest concentra-

tion (6667 mg*L™') leaded to a significant positive correlation between sorbitol and total soluble sugar content and leaf
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and bud; however, corresponding correlation between starch content and leaf and bud was not significant. According to

experiment results of this study and taking production investment into consideration, we proposed that spraying PBO treat-

ment with 4000 mg* L~ is effective in promoting flower bud formation of ‘Fuji’ apple trees in the period from May to Ju-

ly (the critical period for physiological differentiation of apple flower buds) .
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Table 1 The treatments of spraying PBO at different concentration

& 18] Wi B (A - H) Spraying date(m - d)
Varieties Treatment 04-10 05-10 06-10
CK K Water 7K Water WK Water
4+ T1 PBO 2857 mg-L"! PBO 2857 mg-L™! PBO 2857 mg-L™"
Fuji T2 PBO 4000 mg-L"’ PBO 4000 mg-L"! PBO 4000 mg-L ™'
T3 PBO 6667 mg-L"™' PBO 6667 mg-L~" PBO 6667 mg-L™!
W5 H20 B, BRERE 1 ARERET ) BB OTEESE).

(REBEAEET LEARAM, ERESRE P T
SRS REEH LASENAEAKRTFHTER
MRO)MZF(ERTER) b HRAGERBE, L /P
ARG, A7 [0 L5 = A B KR KR R A,
B 10H 2 B, W 6 K. ATFMENHME
ZREFEMER SR (EE AR R LR,

B LYW ARTBAMN v R FSFAEMER S
BEHMREB FES L% Cheng %[6]*[1 Rosa %[7] B ¥
o MIEMANBZAGHBREERMWEFES
REAEEE Wk, HHEHFR 1 g MY T, K
A 50 mL B LES,MA 15 mL80% LB, BT 70C
KB F %R 30 min,S 000 g. 15 min B0 (B O
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min) iRk, B3 3K EER, EFN S0 ul; Z 5K
WERI1I0mL ZT A 10 nl WA GBEK) B
%, 413 0.22 pm FHLIEB T U8, AR BT
WESFAWEESE, JUEMA 2 mL 2.5M NaOH, iR
SEETHAKD S min FREMBA, CHEH2M
HCl ¥ F W pH A 8 4.5, ZJ5 M A 10 mL pH4 .5
BB, IEMA 1 mL 1 g L™ &8 8 & BB RS
(amyloglucosidase , AMG) ,IB 515, B T SOCIRG KB
W BRERM 16 h EEOCREE 2K, AHFLE
W, ERN 25 mL, &5 0.22 pm B HLIEME T BEEE
RN, ERARHAE T CHEESE.
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Table 2 The effects of spraying PBO on flowering rate of different

parts of branches of ‘Fuji’ young apple tree

1y ] B &M L5 Flowering rate of branches/ %
Treatment E#B Upper o #5 Middle T Basal
CK 7.96+0.59% 4.241+0.29 1.74 +0.20c
T1 10.63  1.40b 5.85+0.48b 4.52:0.20b
V) 17.40+2.49a  16.23+3.98a 6.83£0.98a
y] 20.53+£2.40a  17.65+0.98a 4.55+0.22b

E:FFFRRNEFBRAIEREEKF(P<0.05),
Note: The different small letters in same column indicate significant at

0.05 level.
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Fig.1 The effects of spraying PBO at different concentrations on the

shoot growth of different parts of young apple tree

2.3 PBO M HH AWM F MFHK
“LEvaRTHLHREM

2.3.1 PBOR#&ELESHHREFALT R FF E

BoFELOGYH BHE2AB.COALUES, B+



Fi3m

TR 18 % : PBO Wt X 3R AL B - S0 BB R B K AL B A B A B 121

GRE P THRUHTEESRTUBRERD
Z.6ARENBUN RSB AT~ gE
ROZEETRES, A L R#E 10 A XA
EHE%E, ERE5F THEAZAS L. 0wl 5
W PBO BiEAL X T & L4 MM A A BN
ARG RENEA,

HE2D)AUEL , §LYRFREESRHS

40{

(A) B A
Upper leaf

[
L=4
T

(=2
T

RS R/(ngg")
Sucrose content

05-20 06-20 07-20 08-20 09-20 10-20
[1 # Date(m-d)

(CYF &M K

Lower leaf

W
(=1
—

EHER/(mg-g")
Sucrose content
—_— — (%] i =]
[=3 W < w

W
T

(=4

05-20 06-20 07-20 08-20 09-20 190-20
3 # Date(m-d)

THA B NE,5—7 A RETE,7—9 A4#ZF
Wi E,10 B4 R EB . 5—9 A4, PBO B
MEFEESEHATFME, Ed o AHamE 12,
TEXMBEREEE,S AMUELE T1.13 53
BERKDE; BIIEWKE PBO B BB AT E
EEMELOWFEESE,

N
W
—

(BT 3 K
Middle leaf

— N
v (=1
T T

EH A /(g g
Sucrose content
=

w
T

o

05-20 06-20 07-20 08-20 09-20 10-20
11 5} Date(m-d)

(D) BB TH
Spur buds

EHEA&/(mg-g")
Sucrose content
N w + W
[=] [~ L= (=1

(=4
T

065-26 06-20 ©07-20 08-20 09-20 10-20
O i Date(m-d)

-~ CKH-TI -A-T2 %13

B2 FEXEPBOBBLAENYMAEHRECMH A REERIRTLHEN

Fig.2  The effects of spraying PBO at different concentrations on sucrose content of leaf and bud of different parts of young apple tree
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Fig.3 The effects of spraying PBO at different concentrations on glucose content of leaf and bud of different parts of young apple tree

6 ( (A)Emat 4
Upper leaf

R¥EE R/ (mg-g")
Fructose content

0 L . s P
05-20 06-20 07-20 08-20 09-20 10-20

£l ] Date(m-d)

(COYF B A

Lower leaf

RESBR/(mg-g")
Fructose content

05-20  06-20 07-20 08-20 09-20 10-20
1 1% Date(m-d)

61 (B) B 4
Middle leaf
R
E£3
= 2
405
32F
B
= ¢
0 e i n ). 1 1 L, -
05-20 06-20 07-20 08-20 09-20 10-20
H # Date(m-d)
60
sol B (D) % B T 2
~ N Spur buds
:mg 40}
2E
= 9 30
polt
g Sa0}
= )
10}
0 L L £ ) s .

05-20 06-20 07-20 08-20 09-20 10-20
[1 34 Date(m-d)

—-©-CK-B-T1 A-T2 ¢T3

B4 TRKEPBOBEABMGBIFABEM A NERBRSBELHER

Fig.4 The Effects of spraying PBO at different concentrations on fructose content of leaf and bud of different parts of young apple tree
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Fig.5 The effects of spraying PBO at different concentrations on sorbital content of leaf and bud of different parts of young apple tree
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Fig.6 The effects of spraying PBO at different concentrations on starch content of leaf and bud of different parts of young apple tree
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Table 3 The results of the correlation analysis of leaves and buds of various indicators of young apple tree

E0g: ] R PN HEE ED [ITE~Y. g AR
Treatment Index Sucrose Glucose Fructose Sorbital Starch Total soluble sugar

HERK - -0.350 0.451 0.860" 0.518 0.880" 0.635

* P& P value 0.497 0.369 0.028" 0.292 0.021" 0.175

- HERK - 0.488 0.305 0.546 0.343 0.880" 0.435
P {8 P value 0.326 0.559 0.263 0.505 0.021" 0.389
XA - -0.244 0.225 0.38% 0.738 0.978"° 0.804

™ P {H P value 0.641 0.669 0.446 0.094 0.000" 0.054

= MREE - -0.132 -0.262 0.105 0.868" 0.594 0.911"
P {8 P value 0.803 0.615 0.844 0.025" 0.259 0.012"

E R« XRO0.05KF(P<0.05)NERBEH.
Note: * means significant difference at 0.05 level( P <0.05) .
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