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Thinning effect of Calcium-formic Acid Compound
on the apple flowers of Gala

WANG Yan-li,ZHAO Zheng-yang, SONG Chuan-kui, BA Qiao-rui,
LI Hui-ke, WANG Lei-cun, GAO Hua

(College of Horticulture , Northwest A& F University ,Yangling »Shaanxi 712100, China)

Abstract: [Objective] The research was conducted to select the optimum spraying time and concentra-
tion of Calcium-formic Acid Compound by studying its thinning effect on the Gala Apple Flowers in Loess
Plateau. [Method) With mid-maturing variety Gala as test material, the experiment was carried out by
using the method of Experimental design orthogonal rotation which set 5 different concentration and spra-
ying time treatments with blank,solvent and manual control. The optimum concentration and spraing time
were established by investigating the center flower fruit set,lateral flower fruit set,inflorescence fruit set
and total flower fruit set, and the fruit quality was also compared between the treatments and controls.
[Result] The effects of the Calcium-formic Acid Compound Concentration and spraying time on the flower
setting rate such as center flower fruit set,lateral flower fruit set,inflorescence fruit set,total flowers fruit

set were researched and mathematical regression models were established. The models were effective after
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examing. Single-factor analysis showed the significance of thinning effect on center flower fruit set was

spraying time>>spraying concentration, but for the inflorescence fruit set it was spraying concentration >

spraying time. The overall effect of Marginal utility was spraying time>>spraying concentration. In combi-

nation of the fruit set analysis and fruit quality,the thinning effect was significant when the concentration
of Calcium-formic Acid Compound was 9. 74—10. 41 g/L at the time of 2. 71—4. 37 days after 5% of the

central flower in full bloom. [Conclusion) Thinning can achieve significant results without excessive risk at

an optimum spraying time and concentration.

Key words: Calcium-formic Acid Compound;Gala apples;flower thinning effects;fruit quality
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Table 1 Codes of factors and levels of orthogonal rotation
combination design of thinning effect of

Calcium-formic Acid Compounds on Gala
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Table 2 Result of orthogonal rotation combination design of the thinning effect of Calcium-formic Acid Compounds on Gala

(TR Y3 A T v 0 NN I
reatment Calcium-formic /\01(.1 Time Lenlef flower fruit set fruit set fruit set
Compound concentration fruit set

Al 1 1 60. 80 39.29 94, 28 48.07

A2 1 —1 43.23 29. 45 93.09 36.72

A3 —1 —1 45. 20 52.08 97.50 65.72

A4 —1 1 65.55 31.11 95. 85 48.16

A5 1.414 0 41. 67 28.69 90. 59 41.61

A6 —1.414 0 58.68 42. 29 95. 03 52.71

A7 0 1.414 58.55 30.07 96. 74 35.10

A8 0 —1.414 45, 24 47. 56 92.21 62.22

A9 0 0 48. 80 29.32 90. 35 41. 38

Al10 0 0 37.49 35.22 86. 96 37.08

All 0 0 48.97 29.14 92. 80 41. 40

Al2 0 0 44. 40 24. 48 89. 05 24.68

Al3 0 0 49. 05 17. 49 90. 11 33.80

Al4d 0 0 37.42 21.47 87.96 37.57

Al5 0 0 48. 84 27.05 90. 70 40. 26

Al6 0 0 48. 04 28.05 93.79 42.76
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Table 3 Regression equation Variance Analysis of thinning effect of Calcium-formic Acid Compounds on Gala

PULIEAE R Y/ N

B R Y,/ %

>k Center flower fruit set Lateral flower fruit set
Regression AmE P F i P AmE P F 1 P (i
df Sum of squares F value P value df Sum of squares F value P value
— KT Linear 2 522.65 9.29 0. 005 2 302.69 6.56 0.015
TR I Quadratic 2 198. 08 3.52 0.070 2 500. 57 10. 86 0.003
A8 7.3 Crossproduct 1 1.92 0.07 0.799 1 237. 30 10. 29 0. 009
[l JH A Total model 5 722.65 5. 14 0.014 5 1 040. 56 9.03 0. 002
AU Lack of fit 3 96. 43 1.22 0.372 3 27.31 0.31 0.816
4li % 2% Pure error 7 184. 74 7 203. 26
JR 2 Total error 10 281. 17 10 230.57
PR Y/ % AR RRY, /%
>k Inflorescence fruit set Total flower fruit set
Regression H 7 F1{H P1{A H i -5 Al Ffd P1H
df Sum of squares F value P value df Sum of squares F value P value
— KT Linear 2 23.23 2.45 0.136 2 498. 71 6.22 0.018
KT Quadratic 2 73.25 7.73 0.009 2 524.51 6. 54 0.015
ZF B Crossproduct 1 2.00 0.42 0. 530 1 209. 00 5.21 0.046
[ $E A Total model 5 98. 48 4.16 0.026 5 1232.22 6.15 0. 007
eI Lack of fit 3 10. 63 0.68 0.594 3 157. 62 1.51 0.293
4li 1% 2% Pure error 7 36. 74 7 243. 40
JiR 2% Total error 10 47.37 10 401. 01
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Table 4 Model coefficients and significance testing of the thinning effect of Calcium-formic Acid Compounds on Gala

TR Y LR Y/ 7, TRERE Y. % TERERE Y. %
EX 80l Center flower fruit set Lateral flower fruit set Inflorescence fruit set Total flowers fruit set
Parameter it E P1{H it E P1{H it a P1{H it d P1{H
Estimate P value Estimate P value Estimate P value Estimate P value
M Intercept 45. 397 <20.000 1 26.504 621 <20.000 1 90. 214 975 <20.000 1 37.363 <20.000 1
X1 —3. 847 0.067 3  —4.210 703 0.0325 —1.533 422 0.074 3 —5.597 0.031 5
X, 7.120 0.003 5 —4.484 615 0.024 7 0. 743 500 0.356 8 —5.570 0.032 1
X1 XX, 3.048 0.135 2 4.701 529 0.019 8 1.682 711 0.0537 5.338 0.038 4
X1 XX, —0.692 0.799 4 7.702 258 0.009 4 0.707 540 0.530 3 7.228 0.045 6
Xo X X3 3.935 0.062 3 6.362 873 0.003 8 2.515 518 0.008 5 6.090 0.0216
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Fig. 1 Single factor analytical figures of thinning effect of Calcium-formic Acid Compounds on Gala
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Fig. 3

Response surface plots and contour plots of Calcium-formic Acid Compounds concentration (X;)

and spraying time (X,) on the lateral flower fruit set (Y,) of Gala
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Fig. 4 Response surface plots and contour plots of Calcium-formic Acid Compounds concentration (X, )

and spraying time (X,) on the total flowers fruit set (Y,) of Gala
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Contrast of the result of thinning effect between the treatment of Calcium-formic Acid Compounds

concentration and spraying time and controls

WY R 4 A SR /Y Fruit set
i H WepE /(g L7 I A i 34 /d B
Ttem Calcium-formic Acid Spraying time Theoretical CK1 CK2 CK3
Compounds concentration result

s A6 A SR % i {H Codified value 0. 377 545 —0. 605 757
Center flower fruit set SZFRAE Real value 10. 41 2.71 41. 33 62.26 66. 96 36. 71
176 A R i il {l Codified value 0.223 204 0.114 132
Lateral flower fruit set SR {H Real value 9.74 4.24 25. 48 45.76 47.10 1.64
16 7 Ak 2R i E Codified value 0.354 695 —0.154 396
Inflorescence fruit set SEFRH Real value 10. 32 3.67 89.75 98. 35 96. 97 76. 23
A6 2 Ak 2% il {l Codified value 0.253 732 0.172 824
Total fruit set SR Real value 9.87 4.37 35. 68 50. 00 77. 60 12. 95
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Table 6 Contrast of fruit quality between the treatment of optimizing concentration and spraying time and controls
AL PE i A R T g/ 6% 18 G 8 $
pie] MR/ g IR [ JE 4 5 4/ 6 /% (kg * ecm ™ ?) Fr 1?t Surface
Treatment Fruit weight Shape index Soluble solid Titrable Fruit ! smoothness
i rest index .
content acidity hardness index
=N
. S Ak 3 151.52420.15 0.89=£0. 04 13.85+0.63 0.30540.002 9.76+0.320 2.67+0.33 3.68+0.45
Optimum treatment
CK1 143.205+16.33 0.85+0.04 12.33+0.76  0.25440.041 10.21+0.214 2.49+0. 24 3.27+0.57
CK2 145.205+18.39 0.85%+0.05 13.08+0.99 0.2684+0.015 9.88+0.321 2.3840.38 3.1940. 39
CK3 146.069421. 36 0.85£0.02 12.8740.93  0.2754+£0.003  9.954+0.023  2.26£0.57 3.89£0.52
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