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Effects of Boron and Gibberellin Spraying on Fruit Quality
and Fruit Setting Rate of ‘Liguangxing’
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Abstract: In order to provide a reference for the cultivation of ‘Liguangxing’ in Dunhuang area of Gansu
Province, we used 8-year-old ‘Liguangxing’ as the test material. During the flower bud expansion period,
0.1% (P1), 0.3% (P2) and 0.5% (P3) boron were sprayed. Besides, 50 (C1), 100 (C2) and 150 mg/L
(C3) gibberellin were sprayed in the early blooming period. The fruit quality, fruit setting rate and nutri-
tional growth index of ‘Liguangxing’ under different treatments were measured. The advantages and dis-
advantages of different treatments with principal components were analyzed. The results showed that: (1)
the leaf area growth of ‘Liguangxing’ was significantly higher than that of CK under C1 concentration.

Boron treatment with different concentration had inhibitory effect on leaf area growth. However, the fresh
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treetop growth rate of C1 and P2 was higher than that of other treatments. (2) Suitable concentration of
boron and gibberellin can effectively reduce the abortion rate of ‘Liguangxing’ and improve the fruit set-
ting rate of fruit trees. Boron treatment was the best at P3 concentration and gibberellin treatment was the
best at C2 concentration. However, there was no significant difference in fruit setting rate between P3 and
P2 treatments. (3) Boron and gibberellin could significantly improve the quality of plum and apricot fruit.
The ratios of sugar to acid and soluble solids in C1 were significantly higher than that of CK. The contents
of Vc and titratable acid in P2 treatment were significantly higher than that in others. The optimum con-
centration of gibberellin and boron can significantly promote the fruit weight, shape index and lateral diam-
eter. (4) According to the comprehensive evaluation results of principal component analysis, the compre-
hensive scores of the treatment effects of each concentration were P2 (1.20), C2 (0.91), P1 (0.13), C1
(—1.01), CK (—1.68), P3 (—2.13) and C3 (—7.76) from high to low. The main components included
soluble sugar, soluble protein and ratio of sugar to acid are higher, which could be used as an important
basis for evaluating the quality of ‘Liguangxing’ fruit. It was found that spraying appropriate concentra-
tion of boron and gibberellin at flowering stage could effectively improve the growth status, fruit setting

rate and fruit quality. In Dunhuang area of Gansu Province, spraying 0. 3% boron at the stage of flower

bud expansion and 100 mg/L gibberellin at the early stage of full bloom were the best.

Key words: Liguangxing; boron; gibberellin; fruit setting rate; fruit quality
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CABERS AR 110 CE4 4 R AT 30 min, ZJ5 80
CHEZEfE &, it T8, 7H 5 Tt R
1.3.2 RERRSLRER T4 A TFTAGI440
() BCAE B o A BLAE 1 2R 80, PR H AL R . UL R =
BAEEL/ ORAEEL + A AL 17 ZE 50 X100 %6 5 4 R
= A IRANE/ B R X100 %0,
1.3.3 RITBRBIr FERILHABBI G AT
x1
Table 1

A AL E R AR P RS L AR P R R
() RS2, B AL B 100 A SR 52, 4 Ak 31 4t 3 3k B
300 AN SRR LS TS, TV R R O £
PRI S A R 1 A A S e s T
AV R R 2 i W e ek e, Ve
TR 22 B R 4,0, 001 mol/L 2, 6- 4 it 9
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{837 22 5 W 2 0 1l ik 6 IR A .
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em®, 5 CK M, 34 iE K 28. 2%, (P<C0.05), 7F
Horue B b 3T A [ 2 AR T CK, 4351 8 C2
(1.15 em®) . P1(1. 78 cm®) . P2 (1. 59 ecm?®).P3(0. 38
em®), H P3 4b BT o i AU K N, B AR
CK. AJ DL, Wit 355 ‘FC vk B 1 2 4 3R A) D) i 35 4 v 22
J A i T ARG A (A [ R A 9 A 3 X L B A
0 s L B v 0 B . AN TR Ak B
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The leaf area. leaf dry-fresh ratio and specific leaf weight of ‘Liguangxing”’ spraying

with exogenous boron and gibberellin

g 1 2 Leaf area/cm? - Eﬁiﬁﬁi M T8 b Ratio of dry to fresh leaves [t M- E Specific leaf weight/(g/cm?)
Treatment 1d 32d growth/cm? 1d 32d 1d 32d
C1 24.327+0. 84b 31.43+2.76a 7.11£0.13a 0.3740.026a 0.32+0.015ab  0.009040.0003c  0.008840.0041d
C2 30.4041. 60a 31.55740. 54a 1.1540.08d 0.327+0.019b 0.31+0.015b 0.01034+0.0027bc 0.0092+0. 0026¢
C3 28.2740.91a 31.1843. 24a 2.91£0.07b 0.3740.008a 0.29+0.011bc  0.011840.0031a 0.009540. 0024c
P1 23.194+2.14b 24,97+1.12b 1.7840.05bc  0.3140.021c 0.36+0.008a 0.0114+0.0011b  0.0103+0.0012bc
P2 28.9541.33a 30.5441.45a 1.5940.05bc  0.3540.014ab 0.2940.025¢c 0.01134+0.0019b  0.0089+0.0013d
P3 28.8642. 34a 29.2440.79ab 0.3840.01le 0.32740.024b 0.29+0.011bc  0.012140.0014a 0.013740.0023a
CK 28.1641. 21a 30.43742.21a 2.27+0.07b 0.34740.005ab  0.3040.014bc  0.01194+0.0017a 0.0124+0.0019b

1 :C1~C3 4351k 50,100 Fl 150 mg/L #%55 % (GA) k¥,
[ /NG S B 32 5% 4b B B 7€ 0. 05 K EAEfE BB S T

P1~P3 435k 0. 1% ,0. 3% 0. 5% &P (B) &b H, CK i 7K X 1R [ 51 R

Note: C1—C3 were treated with 50, 100 and 150 mg/L gibberellin (GA3) , P1—P3 were treated with 0. 1%, 0. 3% and 0. 5% boron (B) ,

respectively, CK was the control; The different normal letters within same column indicate significant difference among treatments at 0. 05

level; the same as below
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Fig. 1 The growth of new slight and stem thickness of VACJRE B T 2 56 TH U R B B L K A () R R T
‘Liguangxing’ under different concentration CK, B C1.C2. C3 A1 P2 Kb B i 47 1k 21 8 3%
of gibberellin and boron KL B R C2 F1 P2 A B 43 9 He CK 5 38 38 n
R2 FARARENHMASRLEN FrH LRRHEMW
Table 2 Effects of different concentration of boron and gibberellin on f{ruit setting rate of ‘Liguangxing’
o A8 8 SE4>{E Complete flower & 1€ Abortive flower Ap R Fruit bearing
Kb Number S A L 2R A 2R
Treatment of flowers o= L. i) B Lt i) g l;jeﬁflgfgtetj Pli)l;;;EiEFni[
investigated Number Proportion/ % Number Percentage/ % Number total flov:/ers/% total flowers/ %
C1 682+32a 14144b 20.67=+0.13b 541+21ab 79.33£2.83a 41+2.2b 29.07%1.11b 6.0140. 09bc
C2 665+12b 169+ 2a 25.4141.02a 496+19b 74.59-+2.23b 55+3. 8a 32.5440.96b 8.27+0.12a
C3 695+19a 1424+9b 20.4340.56b 553+ 14a 79.57+3.62a 42+3.1b 29.5740. 65b 6.0440. 18bc
P1 668+41b 173+4a 25.8940.98a 495+11b 74.11£4.55b 34+2.5¢ 19.65+1.02¢ 5.08%0. 21c
P2 641+24c 116+5¢c 18.09+1. 11bc 525+23b 81.9143.55a 4643.2b 39.65+1.01a 7.1740.08b
P3 644419c 125+ 3¢ 19.40+1.12b 5394 15ab 80. 6045, 21a 52+2. 6a 41.6040. 84a 8.07+0.08a
CK 682+ 14a 1134 3¢ 16.56+0. 22¢ 569+ 13a 83.4443.67a 3142. 6¢c 27.4340.55bc  4.5440.03d
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Fig. 2 The fruit quality of ‘Liguangxing’ under different concentration of gibberellin and boron
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Fig. 3 The appearance quality of ‘Liguangxing’ under different concentration of boron and gibberellin
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Table 3

of variance, cumulative percentage

N - J5 2 BTk R BT 2 TR
j:b*# »#//14 3\35&:%%*}? j:El H:Xq:j: '?Eﬁj( F1 El,(] 543 C EkIy ¢ é‘.’ le*ﬁ(l?\) Proportion of Cumulative
B R EAT e ki 27 omponen 1gen value variance/ % variance/ %
. > . = Ly TN 0 L\h L\ |~
By BT SRR IR B T 96. 7100, RE S R4 Hu AR 1 5.39 33. 68 33.68
* £ st NI < =L
FEBE W (5 B (K 3) B — R 16 4S8 2 4.62 28. 89 62.57
S—-—t =1 > N 2y -
AR (5 B AR IR 4 (R ). B o R B R 3 2.75 17.20 70,77
N 5% M 2 S . SN , .
RANGIRZaR N - S INCIRCR 3/ N ST B Ny AP L L9 RN ! 1.66 10.34 90. 11
1y b e v ok N 5 1.06 6. 60 96. 71
[F) e J3E %) B0 R ol o 3R 32 8 3 ok 5 o b T AR SR A
x4 BEFORTEEMETREER
Table 4 Component matrix and score coefficient matrix
ek #Hfir Load FFAE 7] i Eigenvector
Index PC1 PC2 PC3 PC4 PC5 PC1 PC2 PC3 PC4 PC5
[ 5 [ JE 4 Soluble solids 0.177 0.983  —0.042 0.217  —0.202 0.033 0.203  —0.015 0.131  —0.191
n] 7 PEBE Soluble sugar 0.725 0. 587 —0.073 0. 054 0.132 0.135 0.127 —0.027 0.032 0.126
A ¥ PE R [ Soluble protein 0.784 0.291 0.504 —0.032  —0.189 0. 145 0.063 0.183 —0.020  —0.179
V. & H Ve content 0. 462 0.662  —0.536  —0.093 0.227 0.086 0.143  —0.195 —0.056 0.215
FERR L Sugar acid ratio 0. 892 0.246 0.084 —0.139  —0.226 0.165 0.053 0.031  —0.084 —0.214
Al 3% %E iR Titratable acid —0.554 0.481  —0.261 0.337 0.527  —0.103 0.104  —0.095 0. 204 0. 500
HS290 4% Fruit longitudinal diameter — —0. 349 0.800  —0.265 —0.373  —0.099 —0.065 0.173  —0.096 —0.225 —0.094
HLSIRE 4% Fruit transverse diameter —0.531 0.688  —0.220 —0.404 0.175  —0.098 0.149  —0.080 —0.244 0.165
L& Single fruit weight —0.127 0. 887 0. —0.286  —0.160 —0.023 0.19 0.10 —0.173  —0.15
L E Single frui igh 12 88 282 28 1 2 192 2 1 152
K45 %L Fruit shape index —0.377 0.237  —0.494 0.607  —0.431  —0.070 0.051  —0.179 0.367  —0.409
Ap HL Fruit setting rate —0.172 0. 441 0. 864 —0.064 0.096 —0.032 0.095 0.314 —0.038 0.091
167 L Leaf area 0.923  —0.234  —0.015 —0.218 —0.051 0.171  —0.051 —0.006  —0.131 —0.048
B Tt Dry fresh ratio of leaves 0.695 —0.326  —0.312  —0.340 0.421 0.129  —0.071  —0.113  —0.206 0.399
i & Specific leafl weight 0.596 0.135 0. 330 0. 645 0.310 0.111 0.029 0.120 0. 390 0.293
BRI ¥ Fresh treetop 0.707 0.422  —0.291 0.332 0.014 0.131 0.091  —0.106 0.201 0.013
B4 M New branch diameter —0.345  —0.272 0. 805 0.126 0.209  —0.064 0.059 0.292 0.076 0.198

i : PC1~PC5 430 il /R L4 1~5

Note: PC1— PC5 indicate principal component 1—5, respectively
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Table 5 Comprehensive evaluation of different concentration of boron and gibberellin

%N 1543 Score of each common factor

fib 3 LEa R Hep
Treatment Fl 2 F3 Fi F5 Comprehensive score Order
CI 0.757 0.798 —0.303 0. 301 —1. 858 —1.01 4
C2 —1.894 0.623 0.641 0. 824 —0.089 0.91 2
C3 1.102 —0.207 —0.075 1. 644 0.942 —7.76 7
P1 0.517 —0. 683 1.792 —0.922 —0.223 0.13 3
P2 0. 245 1.271 —0.079 —0.925 1. 265 1. 20 1
P3 —0. 241 —0.117 —1. 388 —0.905 —0.055 —2.13 6
CK —0. 486 —1.683 —0.587 —0.016 0.019 —1.68 5

R IEREUS A B A 2T ME R 4= I w A
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RRTEF IR 0 e . FOB RS 0 AR R A K
Bt w3 F CK,
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U FEAONE b A A TR R B 4 SR AE
S it A Ak R ) Al SRR AT R O FLAT RO D T
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ZETT AV IE R AR T &7 LR, HoAR R A 3 T CK,
Tt B A6 % R 300 W it A8 I XoF 2 ) A A SRR IE ) 5K
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AN BB 98 245 AR — 2, a3k =8 202 46 300 st ) /8 4 15
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W EEEEN. BET.GA, ©) 2 M TRk A
7 e E G LA DR SRR A S | el ol o L ol

FH S 91 45 R [6) 05 A7 AE 25 5. SR Y R
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