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Table 1 Manual statistics and digitizing results about tree configuration and branch quantity
TH T2 b 5 FHRCHEE K i b3 _ JSESa
s ) ) ) ) ) Kok s PR SR
Height of Diameter of Diameter of Number of bough Diameter of Long shoots Middle shoots Short shoots Total number
Canopy Long ¢ middle ¢ short shoots
stem/cm  stem/cm canopy/cm /4~ e B! bough/em /AN« BRT1 /AN MR /A4S e R /A~ » hm™—2
KA Large 86 19.4 280 28 2.83 150 170 1593 1:1:8 3108 345
* M * Large 87 19.7 282 28 2. 80 151 174 1596 1:1:8 3121 344
Hi Middle 85 12. 4 263 26 2. 60 83 155 1 030 1:2:10 2 248 951
* rhiy * Middle 86 11.8 263 26 2.62 81 153 1028 1:2:10 2 424 573
/N Small 76 9.6 230 24 2.43 60 63 607 1:1:8 1676 762
* /N * Small 77 9.2 230 25 2.39 59 64 602 1:1:8 1 848 899

I FRBF ISR

Note: * stands for digitizing results.
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Horizontal and vertical layered characteristics

Table 2
of apple trees trained to tall spindle shape
SERA B 1 43 R e SERA R 43 e

Horizontal layered Vertical layered characteristics

of apple tree trained

R Chz.iraCtenStlTlS of- a(;)lple }::ee KT pple tree i
Height trained to tall spindle shape Horizontal to tall spindle shape
/cm il 2 distance/cm ey vz
LWFELR LWMFEEE
Light bl % Light bl %
STAR STAR
transmittance transmittance
0~50 0. 238412 0. 275015 0~40 0. 256929 0. 238380
50~100 0. 256896 0. 249235 40~80 0. 312672 0. 254350
100~150 0. 298527 0. 242922 80~120 0. 390111 0. 250212
150~200 0. 406424 0. 231693 120~137 0. 451125 0. 287790
200~250 0. 551871 0. 227510 —40~0 0. 378942 0. 205394
250~300 0. 672711 0. 225678 —80~—40 0. 428076 0. 239878
300~350 0. 725512 0.229557  —120~—80  0.392674 0. 220198
350~400 0. 763317 0.283035 —145~—120 0. 448055 0. 255815
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Fig. 1 Light interception (STAR) of each type of shoots

of apple trees trained to tall spindle shape
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Fig. 2 Light interception of shadowed and unshadowed shoots
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Light Interception Measurement of Apple Trees Trained to Tall Spindle Shape
Based on Three-dimensional Digitizer

ZHANG Lan-fen' ,LI Bing-zhi’* ,ZHANG She-qi' ,ZHANG Lin-sen’ , WANG Fei'
(1. College of Science, Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100; 2. College of Horticulture, Northwest
Agriculture and Forestry University, Yangling,Shaanxi 712100)

Abstract; Three - dimensional digitizer associated with software Piaf Digit and Vege STAR was used to reconstruct
digitizing models of the 13-year-old apple trees trained to tall spindle shape,partition the model into cubes and analyzed
the light interception of whole canopy and each types of shoots in canopy. The results showed that light interception
(STAR) varied by the types of shoots. STAR values of short bourse shoots, short vegetative shoots,long bourse shoots
and long vegetative shoots of large size trees were smaller than middle trees respectively,which were smaller than that of
small trees. STAR values of short bourse shoots and short vegetative shoots of each trees were smaller than that of long
bourse shoots and long vegetative shoots. The light interception of unshadowed shoots was larger than shadowed ones.
Decreasing STAR of short bourse shoots and short vegetative shoots by shadowing of other types of shoots were larger
than that of long bourse shoots and long vegetative shoots. STAR values of fruit trees increased by the height of ones and
from inner to peripheral canopy,which fit the increasing trends of light transmittance measured by light quantum probes
(LLS190). The yield of fruit trees increased with STAR. Therefore, the light interception of canopy could be used to
valuate the light distribution,guide the management of fruit trees,and improve the yield.

Key words: 3-D digitizing;tall spindle shape;visual tree;light interception
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