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Relationship Between the D istr ibution of Relative L ight Intensity and Fruit
Quality of Trellistraned® Hwangkum bae’

YUE Yu-ling, WEIQin-ping , ZHANG Ji-xiang, WANG Xisowei’, L IU-jur’, and ZHANG Qiand
(*College of Horticultural Science and Engineering, Shandong Agricultural University, State Key Laboratory of Crop B iology,
Tai'an, Shandong 271018, Ching ? Institute of Forestry & Panology, Beijing Acadany of Agriculture & Forestry Sciences Beijing
100093, China)

Absdtract: The relationship betveen the fruit quality and the relative light intensity, and the number of
branches and leaves in trellis-trained* Hwangkumbae' (Pyrus pyrifolia’ Hwangkumbae' ) was studied The
method of division in canopy was used © study the distribution of relative light intensity, and shoots and leav-
es, and fruit quality in different layers and positionsof canopy. The reaults shaved that the distribution of rela-
tive light intensity in the canopy gradually descended fram upper © lowver layer, and less 30% of the relative
light intensity distributed mainly in the lovest layer of canopy. The branches ( shoots) and fruitage were dis
tributed mainly from 1.0 m © 2. 0 m height of the canopy in uprightness And the per fruitmass, fimness,
Dluble ®lid contentwere positively correlated o relative light intensity, whereas titratable acidity negatively
correlated with it The regression equations in relationships betveen quality factors and relative light intensity
were st up and the obtained optimum relative light intensitywas42. 17% for per fruitmass, 78. 98% for l-
uble oolid, 70.12% for fimness, 59.97% for titratable acidity, regectively The regression equations in
relationship s betveen relative light intensity and typesof branches ( shoots) were st up and the obtained opti-
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mum proportion in shoot, meddle shoot and pur oot were 2. 61%, 6.59%, and 90.8%, and the fotal
number of the shootswas4. 295 x10° - hm™*

Key words pear, tree fom; trellis-trained; relative light intensity; fruit quality
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at different canopy levels

Tablel The proportion of relative light ntensity

1%

Canopy height <30% 30% 59% 60% 80% >80%

0.5 1.0 26.4 6.9 0 0

1.0 15 8.8 21.7 2.3 0.6

1.5 20 0 4.2 20.8 8.3
Total 35.2 32.8 23.1 8.9
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Table2 The distribution of shootsnumber, accumulative leavesarea and relative radiation intensity in canopy
Outer( >2.0m) Middle (1.0 2.0m) Inner( <1.0m)
/

. m 1% 19% 1%
Height of L R R
capy Numberof  /m? Relative light  Numberof  /m? Relative light ~ Numberof  /m? Relative light

shoots L eaves area intensity shoots L eaves area intensity shoots L eaves area intensity
>2.0 50, 0 0.39 100 5,12, 2 0.82 100 0, 0, 2 0.87 100
1.5 2.0 177,9,15 2.70 79.05 190,11,22 2.72 66. 97 207,14,19 3.05 51. 89
1.0 1.5 45,0, 1 2.75 45. 62 80, 2, 2 3.9 32.18 108, 3, 8 4.27 19. 20
<1.0 0,0, 0 2.75 28. 69 11, 0, 0 4.01 19. 23 10, 1, 1 4.56 14. 34

Note: Number of shoots are folloved by the gurs, medium shoots and long shoots

2.3

2 ’

2.31x10' kg- hm™?, .
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Table3 The difference of fruit quality in different layer of tree canopy
/m /%
. Distributing in level /g I(kg- an"2) /% Titratable acidity )
Canopy height of canopy Per fruitmass _ Fimness Soluble lid content content Soluble/acid
0.5 1.0 Inner 266. 5a 7.35a 9.57a 0.104a 102.9a
M iddle 293.7a 7.30a 10. 85a 0. 096a 113.4a
Outer 289. 6a 7.74a 10. 85a 0.099%a 98. 3b
1.0 1.5 Inner 283. 6a 7.00b 9.93c 0. 098a 101. 2b
M iddle 300. 1a 8.21a 11.83b 0. 095a 124.2a
Outer 319. 4a 8.27a 12. 33a 0. 0%4a 131. 2a
1.5 2.0 Inner 295. 3a 8.43a 11. 00b 0. 084a 130.9b
M iddle 307.2a 9. 26a 12.43a 0. 088a 141. 2a
Outer 346. 1a 9.34a 12. 54a 0. 085a 147.8a
: 0. 05%
Note The different snall letters stand for P <0. 05 regectively.
2.5
, 50 an x50 an x50 an
( 4 4
42.17%, 78.98%,
59.97%, 70. 12%, ,
42.17% 70.12%
4

Table4 The polynam il fit of fruit quality and relative light intensity

F 1%
Quality and yield factor Regression equation Value of F Optimum value of light
Per fruit mass y =22.39 +14.7079x - 0. 16597 54.70" " 42.17
Sluble olid content y=9. 15 +0. 07980x - 0. 00050x 15.02" " 78.98
Titration acidity content y=0.11 - 0. 00071x + 0. 0000062 4.54" " 59.97
Fimness Y =6. 23 +0. 04104x - 0. 00029% 7.05" " 70.12
( 5 5 : () ,
42.17% () 42.95
2.61% 6.59% 90.8%
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Table5 The regression analysis of relationship between shoot type and relative light ntensity
42.17% 42.17%
The value  Regression F / /%
€9 Value of F The value of variable in Total number of shoots above 42. 17%  Percent

of variable  equation 42.17% relative light intensity  relative light intensity per hectare

X y=ep(4.581-0.086x,) 26.18"" 9.76 390 009 90.8
X y=ep(3.932- 0.274%,)  13.90" 0.70 28 350 6.59
X y=ep(3.936- 0.691%) 25.12"" 0.28 11 188 2.61
y=ep(4.355 - 0.067x, - 9.37° - 429 547 100
Total 0.133x, - 0.194x3)
Xy, X, X3

Note X, X, X3 show the purs medium shoots and long shopts in uprightness of canopy regectively.

3
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