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Table 1 Basic parameters of fruit texture

S Parameter

SR L3 Meaning of parameters

fifi i Hardness

Wi 24 Fracture

NE I Chewiness
N Cohesiveness

KB Adhesiveness

i Springiness

S e S S 5T b g B SE AR B Firmness of the fruit texture

S SR ST i M Brittleness of the fruit

PFA SR S IE U A 5 2K PT M BE ) Evaluation for the continuous resistivity of fruit for chewing

PP WEL U SR P B R S AR 45 5E 4K (X PE iR Evaluation for intact fruit properties when the flesh was chewed

T NELOE 2 PR 11 T MR R PR SR TR 5| ) T 5 () fE i Evaluation for energy required to overcome the at-

tractive forces between the surface of flesh and oral cavity when it was chewed

J2 e B 52 A7 TR, A 25 5 7 K R AR AU BE /7 Capacity for the fruit to recover its shape after compression
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Table 2 Growth of ‘Miyazakifuji’ under different branch bending angles

H1 2 3 AT Bl oA A JBE N < ke S A

PR AR/ () B 55 /cm A/ em TJ/cm BB/ cm
Branch angle Tree height Canopy diameter Circumference of scion Length of shoot
90 399.9+16.4 a 237.4+£17.6 a 34.5+1.1a 55.7+17.6 a
105 376.6+20.7b 215.14+10.4 b 33.1+2.0a 43.2+12.6 b
120 370.2417.4 be 206.4+11.5 b 33.0+1.8 a 40.94+11.8 b
135 358.6+12.1¢ 179.9+17.9 ¢ 30.6+1.9b 32.24+12.2 ¢

e BUE JE R R R R 4 Duncana’s KA B3 22 7 (P=0.05 ., FH.
Note: Different letters within the columns indicate statistically significant difference at P= 0. 05. The same below.
%3 TAFABAET SHEREL HEELHTIHEER(xLs)

Table 3 Branch proportion and flowering rate of ‘Miyazakifuji’ under different branch bending angles

i 4 e/ % Branch proportion R AE# /% Flowering rate

BB fA B /()
Branch angle L B oL K A 4 fif
Short shoots Middle and long shoots Short shoots Middle and long shoots Average
90 61.94+6.4 ¢ 38.1+8.3 a 33.14+9.5d 23.3+15.0 ¢ 29.04+8.3d
105 71.44+4.4b 28.6%6.4b 48.6+£2.5 ¢ 30.5%+14.6 be 43.0£4.4 ¢
120 73.6+4.9b 26.4+4.4Db 60.04+7.4 b 42.6+8.1 ab 55.44+4.9b
135 79.7+5.6 a 20.3+4.9 ¢ 68.64+9.0 a 49.1+22.6 a 63.94+10.3 a
2.2 AEANHEAEN EHERELT REIMRA FE P DL 120° 8 K, 5 oAt A B2 25 57 | 2, 105° IR
ap-A| Z,90° ik, 5 135" B R AR . Al E R & &

2% 4 ATH1,90°,105° 120° A R R L
2R3 HIR R SRR B ., RIBIEEL A

TEA PLRCA B 2 18] 22 52 8 3

4 TRAAGEAET EHEREL HMELRM(x£s)
Table 4 Fruit quality of ‘Miyazakifuji’ under different branch bending angles

PRSI/ ()

Branch angle

ARG/ g

Single fruit mass

R 4E R

Fruit shape index

R PEEE Y AR 0

Soluble solids content

R E R/

Titratable acid content

90 275.0443.8 a 0.88740.05 b 14.80%1.11 b 0.27340.036 a
105 273.9422.2 a 0.90240.08 b 15.12£1.39 ab 0.26740.032 a
120 279.4+33.5 a 0.923+0.06 a 15.8340.92 a 0.26440.038 a
135 226.14+45.3 b 0.89040.07 b 14.96+0.51 b 0.2894-0.036 a
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Table 5 Fruit texture parameters of ‘Miyazakifuji’ under different branch bending angles

P/ () fifi iF /N W7 5408 /N WEL WG4 / MJ N B KB/ m] P/ mm
Branch angle Hardness Fracture Chewiness Cohesiveness Adhesiveness Springiness
90 8.397+0.63 a 6.82+0.97 a 1.41£0.62 b 0.074740.009 a 0.40+0.11b 1.96+0.56 b
105 9.39+0.92 a 7.21+0.99 a 1.534+0.31 b 0.07540. 004 a 0.4740.08 b 2.38+0.41 b
120 9.51+1.12 a 7.39+1.29 a 3.37+1.62 a 0.084+0.007 a 0.7940.25 a 3.8940.92 a
135 9.52+1.90 a 5.214+1.16 b 1.3440.24 b 0.07440.006 a 0.3640.06 b 1.894+0.31 b
x6 REIEHRSRMSEHBEXMESHT
Table 6 Correlation analysis of fruit quality and textural parameter
& b7 i i 7 %4 1 iliRes AR bi) R S
Index Hardness Fracture  Chewiness  Cohesiveness  Adhesiveness Springiness
LT B Single fruit mass —0.35 0.980" 0.474 0.46 0.57 0.533
SRIEHE L Fruit shape index 0.555 0.622 0.942 0.951" 0.971" 0.980"
AV PE B JE ¥ & i Soluble solids content 0.576 0.517 0.969" 0.977" 0.974" 0.984"
] i 7E #2 ¥ & Titratable acid content 0.065 —0.995"*  —0.613 —0.608 —0.716 —0.692

e x R P<0.05 BHKF, x x FIR P<<0.01 Bl FKF,
Note: * and * * indicate significant linear correlations of 0. 05 and 0. 01 levels, respectively.
®7 ARAHNEAET ERERELT" RIRLSHEMNMEXESH

Table 7 Correlation analysis of textural parameter of ‘Miyazakifuji’ under different branch angles

PR EE /() R 2 i K 24 1 NEL WG e ol B
Branch angle TPA parametera Hardness Fracture Chewiness Cohesiveness ~ Adhesiveness

90 7 24 Fracture 0.836**

NI Chewiness 0.562* " 0.655" "

MM Cohesiveness 0. 264 0.199 0.550*

KB Adhesiveness 0.522" 0.586" * 0.634" " 0.154

#iPE Springiness 0.327 0.491" 0.939" " 0. 389 0.542"
105 Wi %4 Fracture 0.657* "

MH I P Chewiness 0.484 " 0. 240

R Cohesiveness —0.020 —0.130 0.594 %~

Hi B Adhesiveness —0.012 —0.152 0.531* 0.172

£ Springiness 0.302 0.157 0.943** 0.356 0.646*
120 Wi Z4 ¢ Fracture 0.801* "

THIE Y Chewiness 0. 400 0.312

MM Cohesiveness 0. 049 —0.071 0.484"

Hi B Adhesiveness 0. 334 0.314 0.686* " 0.105

#P: Springiness 0.176 0.181 0.928" 0.274 0.633" "
135 Wi %4 ¥k Fracture 0.456*

ML Chewiness 0.703* " 0.229

M B Cohesiveness 0.676**  —0.006 0.707 %~

KB Adhesiveness 0. 204 —0.328 0.598" " 0.478"

FPE Springiness 0.247 0.026 0.796** 0.325 0.630**
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Effect of Branch Bending Angle on Growth,Fruit Quality and Texture
Properties of Malus domestica Borkh ‘Miyazakifuji’

ZHAQO Guodong,JIA Linguang,ZHANG Xinsheng,ZHAQO Tongsheng,FU You,
YANG Fengqiu, CHEN Dongmei,ZHANG Chaohong and ZHAO Yongbo

(Changli Institute of Pomology, Hebei Academy of Agriculture and Forestry Sciences,Changli Hebei 066600, China)

Abstract To study the effects of different branch bending angles on the growth, fruit quality and tex-
ture properties of Malus domestica Borkh ‘Miyazakifuji” for providing a theoretical basis to screen the
suitable branching angle of ‘Miyazakifuji’ trees grafted on ‘SH6’ dwarfing interstock in Yanshan re-
gion. In this study.two-year-old ‘Miyazakifuji’ grafted on ‘SH6’ dwarfing interstock was taken as
material, the branches were bent at 90°,105°,120° and 135°. After 3 years of continuous branching
treatment, the tree growth, flowering rate and fruit quality were investigated, characters of fruit tex-
ture properties were analyzed by texture profile analysis (TPA). With the increase of the angle of
branching,the tree height,canopy diameter,circumference of scion and length of new shoots decreased
obviously.the proportion of short shoots increased, the proportion of middle and long shoots de-
creased,and the rate of flower formation increased significantly. The fruit shape index was largest and
the soluble solids content was highest when the bending branch angle was 120°, and 105° was fol-
lowed, the fruit quality of 90° and 135° had no significant difference while the single fruit mass of 135°
decreased significantly. The values of fruit texture first increased and then decreased with the increase
of the angle of branching,the measured value of 120° was the largest,there were no significant differ-
ence between 90°and 105°,and the fruit fracture of 135° obviously decreased. It is an important man-
agement to reduce tree growth potential, promote flower formation and improve fruit quality by enlar-
ging the branch bending angle of ‘Miyazakifuji’ in Yanshan region,120° is the optimal branch bending
angle for ‘Miyazakifuji’.

Key words Branch angle; Growth; Fruit quality; Texture properties; Malus domestica Borkh

‘Miyazakifuji’
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