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Effects of GA; and CPPU on Fruit Physiology of Blueberry
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( College of Horticulture, Jilin Agricultural University, Changchun 130118, China)

Abstract: Using Reka blueberry variety as test material, the fruit branches were dipped with different concentra-

tions of GA;, CPPU before and after anthesis to study the effect of Reka on fruit physiology of blueberry. Compared
with the control, 100 mg/L 100 mg/L. GA, could advance blueberry flowering by 3 days and 75 mg/L. GA;could in-
crease fruit setting rate by 8.9%. 10 mg/L. CPPU could increase anthocyanin content by 12.7%. The results showed

that high concentration of GA; could advance the flowering period, increase the fruit setting rate and increase the

sugar content in the fruit. Low concentration of CPPU could significantly increase the contents of titratable acid, vita-

min C and anthocyanin in fruit. The optimal concentration of GA; was 75 mg/L, and the concentration of CPPU was

10 mg/L. Under this concentration, the comprehensive quality of fruit growth of blueberry was the best.

Key words: GA,; CPPU; Blueberry; Fruit physiology

WA, fLBY € B} (Ericaceae ) ¥ &% J& (Vaccini-
um spp. ) FEH), FLERZEBIFRON iR . RS
w2 MR IR o, SR AN TR B AT AR B i
HUL IRE G T AP R R IR T 20 fiE 4
80 A AR, H 3 ARAR M R 2 A e R AT W A Y T 5
SRS AR, I W Al i s R g 6 R
BT, e R L AR B VY R 8 VYR,
A [ 27 A48 DA AT RUR AL R 1, R i AR 3L
TR R SN A ] A B 5 A A
R Hi R b E A A A R, SRR R TR
R NS TN I/ A7 R NN P N DL )

%5 HH#3:2019-05-18

BEEWA : FHKE AU LTI H (2017YFC0504205) 5 75 #h44 FE
7 % i H (20200702021NC)

EZR AN LA (1970-) B, #0Z  l+ , NERB AR
R HEH AR

BWAEE :ZW AR, P, #4Z, E-mail: Blueberryli@163.com

X7l T AR AWK, S BOL T R A
J b T, JF HOSCA B AR v, R R e R A T 9
W, ks KR BE T B o R U, 5 B T R
TEAE S X T 78 6] 5 AR T 22 3 ] i) Ak B 4 B
DL R s = B A R 3 S AR D T
RO AW S 15 D R B & (gibberellin
A, GA,) 5 &t %€ Ik [N-(2—-chloro—4—pyridyl)-N'—
phenylurea , CPPU] ¥ fi i it 1] 75 20 | ¥ B2 LA K i)
19, D\ b 2 e A it T R 2, i T B R A Y
A R B v DL R i i B IR A RN R
WA, o A LA b 4 i 4 77 ol i) P R B AL
—E MR P, GA, R CPPU J& 7 4 3 R 45
S o IS R NN e /A o I K (£
WEar LA I o A S BT 5T ) i T AR I
[ | A SR 30 5 SR S BT A5 S ), ) A A A K
AR A A PR R S S



92 B | | A A 46 4

1 #M#E5H*

1.1 X Ie R

TR b A T R KR T ROl R 2B N
FRB L, B 3 R BRATIE N 1 mx2
m , i3 B AR S AT R AR B . AR R IR 4.6 °CL AR
H REET 202 688 h, JC 75 1 135 ~ 140 d, 4 B K &
600 ~ 700 mm , £ 3 300 °C-d?,

1.2 ##

Pl A o 7 A AL R A & B R (Re-
ka)., HEiX255%).GA, 5 CPPU, I H KHET % F 4
PR A R F
1.3 RIEiEIT

M 201845 H 15 H IR W%, 73 il T W1 A€ 11
(520 H A4 5N E15d(6 A 20 HZA4)
PEAT AL P A A AL FE P K, TRIBE 1 d. I BAG
Y KA, 9:00 ~ 10: 00, BE £ A8 4 H K 34
XF B0 F R S5 RAREE AL B 30 s, HE ik 9
A BE L GA,:25.50.75.100 mg/L; CPPU:5.10.15,
20 mg/L, 3 K AE R X HE 4 5 40 0 AL AL LA,
A, BB, B, B, fl CK, B B3R ELE . B4
AR PR3 RRA, Fe it 27 B A o SR SRS B 5 Ak
PR/ INAHARL SR 52 50 %,

1.4 KEIERNE FHE
141 Jrau

B AR AR 18 IO [ 7 1) 9 s A 34, BRI 44>
WG M EARic. WS H 15 HIF WS, &
B 1 dgeit—k, I E 5% K 50% B3 1k W0
5K, A GA, 5 CPPU X Fi K AW B i . 4
IR, AR AR 2T, 8 A Sk o e 2

0.7
~ 0.6
= 0.5
0.4 |
ﬁn 0.3 F
#o02 ¢t

0.1 F

0

A

0O WO oODmhmmOmiOoimmoO
0w ~ & — M 1 >~ o — o <
DI ITIKITRIRIKIK o o
0 1o 1 v v v v v w

H 3

SEARTFI . WA N AL E 53 R IR 5] 5% , BE A6 ]
R FEAE A 53Rk B 50% , V5 A6 W10 16 I i 7% 35 B
509", FFALTE G F= A A TF U A 2 B
142 BHAERE

Ak SR A5 1 Ak SR 38 =45 B R AR D K 2= 8K
o RO AL 3 A0 AR R T LSS, VR AL
W15 BB 1 d WG R 0 AR BE , S8 LA GA,
5 CPPU X % 4 5 52 iU Y 52 ) (G2 3 2R 52 Hhy 4
Ry AL R DL R 70% F AN BRIE) o
143 RE:FpaE

(1) PSR U SE 10 K7, FHE 48 K- H:
o, R EOE A (2) AR Y BURSES
w, TR A &, O BE . (3) 4E4E R
C: FHHE LA, (4) AT PR « B VL, (5) 7]
T TR - TR A P AN 2 ik (6) AE R M &
PEIOE, (7) Bl B0 U S 10 kL, B 429
HSLA TR B
1.5 HiEaE

K JH Excel 2010 F1 SPSS 22.0 X fr 15 % 4f 1F
TR BEATHT -

2 HR55W

21 GA,5 CPPUX ‘I&F #¥1EHM M

W 1R, GA R K 45 48 1Y ) A 01 4 5 1Y
R, CPPU B AN 3. CA MBS , A4 Ab BEFE
672 HESEEREIEI, CK(6 A5 H )3
d, J5 2 38 A 0 b BEAR U A, VA, FITA BB,
CPPU &b J5 , 5 A5 4k 21 B A6 WA B T 75 BsF 1] AH 3T
IRt CPPU X 5 A5 48 A 9 i 91 52 i AN I 3%

O MO MO oD OO @O O O @ O
L~ o —~ o o0 I~ o —~ o <
-~ = = o9 &4 A «~ N @ o
m m M X KX X KX I I o o
[ T N T T N T S TSN TS TS

H 9

A B GA AR B B E  CPPU AL HEE, R[]
1 GA,5CPPUR ‘Iif AEBHEMNEI

22 GA,5CPPUX ‘Bak ' RELLRERWHMN
R 2 Al 3, 7E— W E T, GA, 5 CPPU Xt i

REA R AR EE R AR E T A R e i,

F CK AR SRR TF T 8.9%, A, Al A, Ab AR SRR 5

CK AH T , Ui W v Wk B2 55 IRk B2 %) G A % i g 40 SR
FAE A W2 (P>0.05) . CPPU b3 5 , B2 4k 3!
Ap JR i, M L CK 3K T 2.8%, i ¥ i CPPU
XoF s g A SR A AN 1835 (P>0.05) .



24 JEE ARG :GA, 5 CPPU N i REAY S/ FRAY R R A 5T 93

100

90
85
80 f a
75 N

ARSI (%)

b ab

b -

s H 2
65 N 1 N 1 N 1

CK Al A2

kil

A3 A4

ARRE (%)
3

[ ab ab @ b
0 b [ - ﬂ b
6 |_] . H S I A
K Bl B2 B3 B4

Ab

B2 GA,5CPPUX B+’ REMNHI

2.3 GA5CPPUX ‘HHF' REEKEZBHZI
GA, 5 CPPU X I RE B A KR AR S R E Y
AR, H CPPUME K AUCR T %, WaEERLAK
M2 X SR, FEARIAE R LR T, GA L
Jai X LA — AP R B B R e B, R

9 -
A
1.5
C;
il 1 —— (K
B —m—Al
prus —o— A2
0.5 —a— A3
—>— A4
0 oy L
DD ODODOD@ODDNDOHOIOOOIDO
SIISIBImemRSnx
MIINEKILT < ~ ~ ~ RITIK
© © © © © © ~ 0~ 0~
H i

A FRACR e B, b CK 3 K 6.25% ., CPPU
Ab BRSO 5 AN PR AR A R WS e K IRk
JE A B O T e TR RE AL B, B R A R
FE B AL HE FHEE CK 2T T 14.4% (E 3) .

GA, 5 CPPU AJ L 52 i 5 52 9 i 2 0 - GAL

2 -

1.5
C;
w1
E
0.5
0 | I R R N NN R S | ]
0O mhmhmMmmmommm
S83g82a o8z
MDD KKK O~ ~ ~ XTI
©O© © © © © © 0~ >~ =
H 39

B3 GA,5CPPUN ‘It RELBREMZEIN

R S, CPPU ZEZ7 R S i . GA, 32 ZE ik
TS SRR Y B, CPPU 5 %5 4E 2% 5 52 phy My s 1
(S R iy B ) 2 R S R Tl S
e MR A B B (Bl 4) . GA AR B

55 S
50 | w5 of-iE ab a

45 F
40
35
30 |
25

RSERAREL (D)

CK Al A2 A3 A4 Bl B2 B3 B4
Qb

E4 GA,5CPPUX B+’ RLH I
e B B €0 e AR B B Rl AL AL RS g AR
W2 026 d, 8 CK (33 d) #2175 21.2%, 1M )5 /& A Ak
FH(28 d), 8 CK 2 24 15.2% . CPPU &b 3 vk Ji7
M B AT NS B A BR A CKOR S R B B SiE
2% 6.1%, B,. B, B, &b # & CK 43 7l %E 2% 12.1% .

24.2% F133.3% , Uk A = Wk BE 1) CPPU X i 45 2R 52
LA GE 28 AR B i 2 (P<0.05) o
24 GA,5CPPUN ‘B RELBAAMNEZIA
TE— EWE T, GA, 1] LA 2% 41 v SR Se ml %%
P [ 40 B nT i b 5 i, B AR AR % i CPPU 1]
DRERBRLEERCEBURLMLOTF &,
W2 1R, W60 GAL T, A, 4 B R S w] 15 1 [ JE
YKL, W CKIK T 7.1% , H At 40 23 1E
AN ; CPPU 4 BEER B, Ah , S 52 0] ¥ 1 8 9 5%
CK ¥ 2 B8 /D B, v B b g, N R B i (P<
0.05) o GA, AT L34 i SR 52 m] 5 Pl & i, Ho i
W A AL B B8 CK 3 K 9.9% , CPPU X 52
ALV Y 22 N B3 (P>0.05) o 7] % E BR £ Bl
B OGA, Mk BE B2 I AR, A, b PEES CK FRAR T
19.3% . CPPU Kb 3 Fifi v BE F+ 57 , 75 R ot 348 W A1
22 5% K 83 (P>0.05) . GA,.CPPU i “Fij K * i
R YEA R C TR, GA, & A BE# CK 2
SR (P>0.05) ; CPPU 1 B, Ab B4 E K C & &



94 B | | A A

46 %

1 GA,5ECPPUX '+ RERRMZIT
b3 AT PR (% ) A HERE(%) A AERR(%) #eE % C(mg/100 g) LT (mg/100 g)
A, 11.03ab 8.62ab 0.86ab 96.72b 80.63ab
A, 11.05ab 8.81a 0.84ab 98.22ab 79.77b
A, 11.72a 9.29a 0.73b 99.09a 81.90ab
A, 10.96ab 8.76a 0.71b 97.12h 80.92ab
B, 10.49h 8.16ab 1.07a 97.22ah 86.64a
B, 11.20a 8.90a 0.92a 107.25a 89.17a
B, 10.80ab 8.12b 0.79h 100.27a 85.63a
B, 10.35b 8.40ab 0.86ab 102.74a 83.07ab
CK 10.94ab 8.45ab 0.88ab 95.15b 79.51b

TE - AL BRE] [F] — > b B AN RN 7R ORAE P<0.05 KT 2257 B35, TR

B, b CKEE K 12.7% ., GA AL B S SRS 46 (i

S 2SR M CPPU X A R S AE (0

SRR W B YR R B AE B AR B # CK

HK T 12.19%(P<0.05) .

25 GA,5CPPUX ‘Bak M FHER N
GA, AJ LA /b R S - % i, CPPU X 2R S Fil

80

CK Al A2
Ab B

FHCRAE A B E (P>0.05), HE S A%, GA, &b
PP & v B2 iy b A R B R AR, R A
IKE]A,(40.5) 1, #8 CK(69.4) 18 /> T 42.0% ; CPPU
X S SRR AR LR B3 (P>0.05) . KW GA,
Xof R S Al B VR OF HL B VR R
1) T R AR

CK Bl B3 B4
Ab R

5 GA,5CPPUX ‘Bik'fMFHEMNZM

3 i ®

31 GA,5CPPUXMEEEYWEEKNZ I

SRS A 4 IO FAETE iR A . &R 4K
) 0 A U AT 32 A0 L 25 R B K H B A
B ABFE K B GA AL R HE A B A )
L AR PR B CK 32T 3 Rk A AEI , CPPU
SFAEIIRE M AN K o GA, X s B 48 P H A8 = B 32
M 58 4. 35, e R v R I, A VR TR CK T
T 18.0% . fEZF T ALTERKA BT I E 28 WL, GA, i
Ik AR AR B PN R A 3R DT R R 4 A B AR T A5
i, Kalt FMBF AL R BT, A6 T 10 K H 25 5 3 Wi
Jite 7 25, AT DA 6 4G B2 T AL, GA AT A A€ 2=
TE B DL R A e N8 57 o
32 GA,5CPPUXMEERIRREMNHIY

W L SR AR B VR S B R L, KNS

PR T AL SR AL R, A, i AR
Sk E R R AR A A AR K e R —
A ROSERE . 75,100 mg/L ¥ EE HY GA, 5 5,10
mg/L ) CPPU Xf S 52 sl B R L o SR SR g%
B SR IE F8 B R ok B3, 5 s SCHEN e B
S H B A A vh 45 1 GAL R CPPU AT L S 35 4
WA AR E E, ERERMGIE 8, 5K
B2 SV B IR 22 B A R G AL B Jin R s s R R
(4518 —3 . GA, 5 CPPU £ 4 75 SRS il Ak SRR
B R 1Y) GA, S IRV B2 1 CPPU A0SR 3, AL b
AR LR GK B 76.8% , 38 CK $2 T T 8.9%; B, Ab #
AL SRR T 2.8%, AN X GA, B E . 5B
SEUSAE A A5 AE 5 10 d AR, FH 200 mg/L 1 GA, 7]
E R A R B RS 50.3% , X 5 AR ER 1Y
G5 —E A E Y GAL, S CPPU AT LU & AR
S AR SRR 5 AR CPPU AT DL i SR S A



24 JEE ARG :GA, 5 CPPU N i REAY S/ FRAY R R A 5T 95

RINEEL — B, GA X SEAE T 7 2 52 2R
A2 AR B A CPPU X A6 (B HoA e - VE T,
AP SRR 5E kB0 S RV B 9 GA 5 CPPU
RE IS VER R % 5 e i & &
BT I AT RE T CPPU A A SR 52, T RE & —
AR R TAEOT TR AT, 54
I AL
33 GA,5CPPUMEERIMFHENZI
TeR G FRAE IR o b 28R B —
Tl a3 AR5 B0, B fd ] GALVE RO R T
CPPU MY VE R |, I H v B 8 5, 1 FH 250 2R i B
S, AL AL BERP TR B CK PR AR T 42.0% ., W2 3¢
BEESIE RO B ) A5 GAL X 4 TS A% 1)
YERL T CPPU M/ IR , S AR 4518 — 3.

4% B

i b ERAE R AE S 15 d A K H
1) 45 T R o i 3= E AL B GAL 55 CPPU, GA, 1T DU
i AE IR AT, 4 A SRR IR SR &, fE
RATCHAL . CPPU AJ & 35 34 i S 52 7 3 7 1R L 4t
R CHEOE & &, fod Bl a4 KK
GA, Y £ 0 75 mg/L, CPPU ¥R & 4 10 mg/L, 7E ML
JET WA R K ARG Ui ik

S % UMk :

[ 1] Kader F, Rovel B, Giardin M, et al.Fractionation and identifica-
tion of the phenolic compounds of highbush blueberries(Vaccini-
um corymbosum L.)[J]. Food Chemistry, 1996, 55(1): 35-40.

Je MR E AR 35 AR R BRI 5 7l R R, 35 Ml
KeF2Edk,2016,38(1) - 1-11.

T bk TR U A R B A A T R R )], 5 ARl R A A
1l,2013,35(4) :379-383.

A, R AR L A R ST IM. AL
i 4 Rt L 2011 :28-30.

TR, SO0, R YK, AF L B L 6 A A A R )

[2]

[3]

[4]

[5]

[6]

[7]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

YRS S BT ST AR AL Al B2, 2016, 41 (6) 100~
103.
HEAR THNG, #2264 dbem AR S EILAR H
TR R A, 2011(6) - 62-64.
BB, R, B, A5 5 R R U R I R
(70 5 AR B, 2014,39(4) : 71-74.
FSIC . A A He BE 6-BA Fll GA, 4k B 6 5 B 52 A i A KA
ML) T MR A, 2015,40(4) : 87-89.
Fa il AR ok R AR AN Ay S FE CPPU I W 5T ik R
[J1.4¢ 25,2006 (3) : 151-154.
2 R RI RN AR L WM IED] UM
HITTACHR R %, 2018.
SRR, B T AR B S HOR MDA RO
HRAE , 2008 : 47-65.
to &L A DTN R AR T S SR SO IR
e BT AT PR, B 22, 2009,30(20) - 27-33.
FEOT LR E, S i, 55 R R AL BN IS ) A T AR
11 52 Wi S H A3 T HLBRTL b ol R 2 24 41, 2015 (6)
92-98.
Kalt W, Joseph J A, Shukitt—-Hale B. Blueberries and human
health: a review of current research[J]. Am. Pomol. Soc, 2007,
61:151-160.
Williams L E, Ayars ] E.Water use of Thompson seedless grape-
vines as affected by the application of gibberellic acid(GA;) and
trunk girdling practices to increase berry size[J]. Agric. For. Me-
teorol, 2005,129:85-94.
Sk . GA, I CPPU R PH OV BB 4 248 R 5 Jo A% Ak %
B2 D] AR - 7 KA, 2017,
KRBT, X Mo IR E R R R U A A AL T A R R
LI/ (). v [ Bl 20304, 2015,31(11) : 61-64.
P A, A, T B AL S I A 2 7 AR O M
ARSI H RO SE IR, H S A S 8 L 2005(2) £ 15-18.
Wb 2 i, AR L 55 R AR TR SR B AR R
25 AR A R A B R S 5T 1) S 0 (). V4 R Al 2 41, 2016,
29(6) : 1420-1424.
F AT FERRE L A7 AN . A A T Y 0 X e R SRR R K
it SO AR 52 R (). L 70 58 38 R o 4l (RO B2 R, 2004, 22
(1):37-42.

TAE S 8 X))

3333333 IFIFIIIIIFIFIIIIIIFIIFIIIIIIIIIIIIFIIIISIFIIIIIIFIIIIIIIIIIIIIIIIIIIIFIIIIIIIIIIIIIIIIIIFIIIIIFIFIIIIIIIIIIIIIIIIIIIIIIIIBIIIBD>

(bE#Fs527)

L1701 o, il R0, I SC A, 45 8 AT e figk e 280 S 2 TR
A= ) TR R B O R | %8 M AR AR . AR L Al B A
2016,41(2):70-73.

[ 18] Clifford L J, Jia Q, Pestka J J. An improved method for the puri-

fication of the trichothecene deoxynivalenol (vomitoxin) from Fu-

sarium graminearum culture[J]. Journal of Agricultural and Food

Chemistry, 2003, 51(2): 521-523..

(191 #WAE, A, N EE, A5 — BRI AR K0T R 5 63

[20]

[21]

173 8 55 M E (I DR Tl , 2015, 36 (15) 1 42-45 .

Arrua A, Andrea A, Moura M A, et al. Deoxynivalenol screening
in wheat derived products in Gran Asuncién , Paraguay[J]. Jour-
nal of Food Safety,2019,39(1 ) :3857-3863.

Fuchs E, Binder E M, Heidler D, et al. Structural characteriza-
tion of metabolites after the microbial degradation of type A
trichothecenes by the bacterial strain BBSH 797[J]. Food Addi-
tives and Contaminants, 2002, 19(4): 379-386.

(HHEHHE. £ 2)



