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Effects of tree-thinning and-reshaping on production and fruit
quality of Red ‘Fuji’ apples in the mid-aged and dense orchards
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Abstract: [Objective] This study explored effects of tree-thinning and-reshaping (TR) on production
and fruit quality of ‘Fuji’ apples in the mid-aged and dense orchards in order to provide techniques for re-
construction of the apple orchards in a large scale. [ Method)] Effects of reconstruction through tree-
thinning and -reshaping on tree structures,composition,leaf qualty,fruit quality and production were stud-
ied in the typical,15-year-old, standard, dense ‘Fuji’ apple orchards. [Result] After tree-thinning and-re-
shaping, tree structure was improved, photosynthesis was increased,and disease resistance of the trees was
enhanced. The total shoots decreased to 1. 07 X 10° shoots per hector, the sunlight radiation increased more
than 152. 3% , shoot combination was optimized, spur shoots increased 49. 2%, and long shoots decreased
63.8% ,tree shape diameter increased 65. 9% , total shoots per tree increased 47. 0% and tree construction
was much better for production. Photosynthesis was improved. The area, weight, ratio of dry weight to

fresh weight,chlorophyll contents in the leaves increased 14. 6 %4 ,32. 6 ratio of dry weight to fresh weight,
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chlorophyll contents in the leaves increased 14. 6% ,32. 6% ,36.5%,18. 4% and 34. 3%, respectively. Dis-

ease resistance was improved and occurrence of canker decreased to 86. 8% as compared to that in the con-

trol. Fruit weight, coloring index, surface index, and SSC (Soluble Solid Contents) increased 34. 1%,
49.0%.45. 6%, and 18. 3% . respectively. The production and incomes were increased 199. 9% and

407. 5% ,respectively in the third year after the treatments of tree-thinning and-reshaping. [Conclusion]

To decrease the tree density as to promote growth of the trees by thinning a row per every other row or a

tree per every other plant is the key to achieve the aim of high production and quality in the apple industry

in the Weibei regions of Shaanxi Province.
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Table 1 Effects of tree-thinning and-reshaping on red “fuji”’s structures

— BORALR 7, — e
. FE/m TR 1\;1};/m W /m Branch composition “/F)]Lﬁj) V5%
b 7 Ay Diameter — (% + hm2) g
Trunk Bough Tree ] R R K A Total
Treatment Year hei of tree . i . Total
height number ) height Mid- Long branch
crown Spur branch .
branch branch in a tree
2006 1.22 6.3 3.32 3.56 53.7 26.9 19.4 942 540 1698
[EIRpAL§iA 2007 1. 24 5.3 4. 50 3.37 65.1 21.6 13.3 1 005 810 1812
Tree-thih-ning 2008 1.24 5.0 5.06 3.16 72.5 19.2 8.3 1070 190 1928
and-reshaping Ty
A > 1.23 5.53 4.29 3.36 63.8 22.6 13.7 1 006 180 1813
verage
2006 1.04 7.1 3.03 3.34 49.5 27.8 24.7 1 449 660 1 306
2007 1. 04 5.8 3.18 3.32 47.3 29.1 23.6 1 448 550 1 305
X1 CK 2008 1.04 5.6 3.05 3.35 48.6 28.5 22.9 1456 320 1312
qui’:j 1. 04 6.17 3.09 3.34 48.5 28.5 23.7 1451 510 1 308
verage
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Table 2 Effects of tree-thinning and -reshaping on red “fuji” tree’s growing and disease resistance

- » - T fif 1 g R/ 9 HIE JE R
Ir T e/
b 3 R eme  OUTRE/E B om g ioor g ) RS RER/U
Weights of Thickness of . e .
Treatment Leaf area 100 leaves 100 leaves dried to Total Leaf retentivity Occurrence of
o o fresh leaves chlorophyll in September canker
] R B
Tree-thih-ning 34.6 A 96.31 A 3.053 A 0.45 A 9.82 A 96.3 A 1.26 A
and-reshaping
Xt CK 30.2 B 72.63 B 2.237 B 0.38B 7.31B 75.6 B 9.54 B

T B0 5 A R IR RS 8 R 22 B 25 (P<0. 0 W AT/ FREFH R R 2 F B & (P<0.05), FEF.

Note:Small letters represent 5% and capital letters represent 1% significant level in the same column by t-test. The same as below.
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Table 3 Effects of tree-thinning and-reshaping on red “fuji” fruit’s ex- and internal quality
= Y 1 ¥ L PR R 7 B RE 5% 3 % /0 /
i m wpmie ps wess SOV magms wme mams Ve
Treatment Fruit Fruit Surface <hinin (kg + em™2) [/ % Titratable (mg + kg~ 1)
catme weight index index ‘indexg Hardness SSC acidity Ve content
] £% BOE
Tree-thih-ning 248.5 a 0.91 a 3.98 a 3.97 a 9.52 a 16.8 a 0.348 a 63.75 a
and-reshaping
X i CK 163.7 b 0.83 a 2.03 b 2.16 b 8.35b 14.2 b 0.324 a 62.12 a
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Table 4 Effects of tree-thinning and-reshaping on red “fuji

”7s production and economic incomes

A oA FOXT R ]
" St kg Z% -2 4/ -2 E/ FEEERm/ AEPHE I/
b B FAp o (kg « hm~?%) L X A ; ; -~ )
Total (gt » kg™ D (JC » hm™2) (kg » hm™?) (JC » hm™2)
Treatment Year . Average . .
production ducti Price Income Production Inconme
production increase increase
] H e B 2006 3 453 11 907.0 2.63 31 315.5 —1828.5 5 905.5
Tree-thih-ning 2007 4990 17 206.5 3.06 52 651.5 4 260.0 24 687.5
and-reshaping 2008 13 521 46 624.5 3.96 184 633.5 31 075.5 148 249.5
2006 1602 13 735.5 1. 85 25 410. 0
X CK 2007 1510 12 946.5 2.16 27 964.5
2008 1814 15 549.0 2.34 36 384.0
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