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concentration in grapes leaf removal. Determined the best time of leaf removal which could effectively reduce

IBMP content in ‘Cabernet Sauvignon’ grape from Yantai. The results showed that,the limit of detection (LOD)

and limit of quantitation (LOQ) were very low in model juice and samples. Leaf removal in preflowering (LR-pre)

had significant effect on the accumulation of IBMP during the growth of ‘Cabernet Sauvignon’ grapes,while the

leaf removal in veraison (LR-v) had no effect on concentration in harvest. The method of quantitative analysis of

IBMP had low detection line and high recovery rate. Earlier leaf removal treatment could reduce the accumulation

of IBMP in grape fruit more effectively in preflowering, thus reduce the ‘green pepper’ odor in ‘Cabernet

Sauvignon’ wine.

Keywords: leaf removal; ‘Cabernet Sauvignon’ grape; IBMP; HS-SPME
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Table 1 Solar altitude angle and azimuth angle of peach growth season )
5 vE HZ Ik o
Bt %] Vernal equinox Beginning of summer Summer solstice Beginning of autumn Butumnal equinox
Time BEM F s mEMA Jififa mEMA Jififa mEMA Ffifa BEM F s
Altitude angle Azimuth angle Altitude angle Azimuth angle Altitude angle Azimuth angle Altitude angle Azimuth angle Altitude angle Azimuth angle

05,00 —15.95 78.00 —3.64 66.95 0.55 60. 52 —5.29 65. 36 —12.92 80.15
07.00 8.31 96. 05 19. 68 84. 07 22. 60 76.72 18. 00 82.62 11. 32 98. 18
09.00 31.42 116. 49 43.73 102. 97 46, 58 93. 24 42. 05 101.1 34.11 119. 50
11.00 49, 45 148. 59 64. 79 138. 32 69. 60 123. 70 63. 64 134.13 50. 90 153. 89
12,00 53. 60 171. 88 69. 84 174. 00 76. 88 166. 00 69. 65 167.79 53. 85 178.11
12:15 53.87 178.21 69. 88 184.47 77.22 181. 31 70. 02 178.19 53.77 184. 46
1300 52. 67 196.97 66. 92 213.01 73.78 221.18 67. 90 208. 01 51.62 202. 74
1500 38.16 235.15 47.13 253. 68 52.09 262. 07 48. 87 251.79 35.58 238. 46
1700 16. 01 258.13 23.20 273.61 28.01 279.74 24.99 272. 30 12. 99 260. 31
19.00 —8. 20 276. 24 0.14 290. 59 5. 14 295. 53 1.59 289. 22 —11.29 278.29

LA, b =0, & =90°, B =180°, F§=270°,
Note; Azimuth angle, North=0°, East=90°,South=180° , West=270°,
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Table 2 Row spacing calculation at 09:00 of butumnal equinox (tree height=4. 0 m) m
Je T wm/NTHE
A B A+B AX2
Intersection angle/ (*) Trunk height Minimum row spacing
0.6 2.38 2.47 4. 85 4.76 4. 85
70 0.8 2.24 2.33 4. 57 4. 48 4.57
Lo 2.10 2.18 4.28 4. 20 4.28
0.6 2. 85 2.47 5.32 5.70 5.70
80 0.8 2. 68 2.33 5.01 5.37 5.37
1.0 2.52 2.18 4.70 5. 04 5. 04
0.6 3.40 2.47 5.87 6. 80 6. 80
90 0.8 3.20 2.33 5.53 6.40 6.40
1.0 3.00 2.18 5.18 6. 00 6. 00
=3 4y 09:00 HHEIITEE (RIS 3.5 m)
Table 3 Row spacing calculation at 09:00 of butumnal equinox (tree height=3. 5 m) m
Je T8 B/MTHE
A B A+B AX2
Intersection angle/ (*) Trunk height Minimum row spacing
0.6 2.03 2.11 4.14 4. 06 4. 14
70 0.8 1. 89 1. 96 3. 85 3.78 3. 85
1.0 1.75 1.82 3.57 3. 50 3.57
0.6 2.43 2.11 4.54 4. 86 4. 86
80 0.8 2.27 1. 96 4.23 4.54 4.54
Lo 2.10 1. 82 3.92 4. 20 4. 20
0.6 2. 90 2.11 5.01 5. 80 5. 80
90 0.8 2.70 1. 96 4. 66 5.40 5.40
Lo 2.50 1. 82 4.32 5.00 5.00
x4 B4 09:00 THEAIITEE (B 3. 0 m)
Table 4 Row spacing calculation at 09:00 of butumnal equinox (tree height=3. 0 m) m
Je T8 B/MTHE
A B A+B AX2
Intersection angle/ (*) Trunk height Minimum row spacing
0.6 1.68 1.74 3.43 3. 36 3.43
70 0.8 1.54 1. 60 3. 14 3.08 3.14
Lo 1. 40 1. 45 2.85 2.80 2.85
0.6 2.01 1.74 3.76 4.02 4.02
80 0.8 1.85 1. 60 3.45 3.69 3.69
1.0 1.68 1.45 3.13 3. 36 3. 36
0.6 2. 40 1.74 4.14 4. 80 4. 80
90 0.8 2.20 1. 60 3. 80 4. 40 4. 40
1.0 2.00 1.45 3.45 4.00 4.00
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Table 5 Distance from the lateral branch projection to

the trunk at 09:00 of butumnal equinox (tree height=4.0 m) m

S e
A B B—A
Intersection angle/ (") Trunk height
0.6 2. 38 2.47 0. 091
70 0.8 2.24 2.33 0. 086
1.0 2.10 2.18 0. 080
0.6 2. 85 2.47 —0. 380
80 0.8 2.68 2.33 —0. 360
Lo 2.52 2.18 —0. 340
0.6 3.40 2.47 —0.930
90 0.8 3. 20 2. 33 —0. 870
1.0 3. 00 2.18 —0. 820
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Table 6 Distance from the lateral branch projection to

the trunk at 09:00 of butumnal equinox (tree height=3.5 m) m
Je T8

Intersection angle/(*) Trunk height A B B=A
0.6 2.03 2.11 0. 078

70 0.8 1. 89 1. 96 0.072

Lo 1.75 1. 82 0. 087

0.6 2.43 2.11 —0. 320

80 0.8 2.27 1. 96 —0. 300

1.0 2.10 1. 82 —0. 281

0.6 2.90 2.11 —0. 790

90 0.8 2.70 1. 96 —0. 740

1.0 2. 50 1. 82 —0. 680
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Table 7 Distance from the lateral branch projection to

the trunk at 09:00 of butumnal equinox (tree height=3.0 m) m

Ff T
A B B—A
Intersection angle/ (°) Trunk height

0.6 1. 68 1.74 0. 064

70 0.8 1. 54 1. 60 0. 059
1.0 1. 40 1.45 0. 054

0.6 2.01 1.74 —0. 270

80 0.8 1. 85 1. 60 —0. 250
1.0 1.88 1. 45 —0. 220

0.6 2.40 174 —0. 660

90 0.8 2.20 1. 60 —0. 600
1.0 2. 00 1.45 —0. 550

2.4 BIEEMAERATIERTE

KA X — H ,80°.90° % M B ERI AR &4
09:00 IR E A ET £, 70° A5 ET17
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0.8m).3.64 m(3.5m,1.0 m),4.94 m (4.0 m,
0.6 m),4.66 m(4.0m,0.8 m),4.36 m (4.0 m,
1.0 m),

*38 EETENHE

Table 8 Calculation of optimum spacing m

W TH A B 11HE

Tree height/m Trunk height Distance A or B Row spacing

0.6 1.74 3.48

3.0 0.8 1. 60 3. 20
1.0 1.45 2. 90
0.6 2.11 4.22

3.5 0.8 1.96 3.92
1.0 1.82 3.64
0.6 2.47 4. 94

4.0 0.8 2.33 4. 66
1.0 2.18 4. 36

2.5 A pEsE I M RO R AT RE B RE
B ERITEESEY 2 M ERMTART
72. O4°B , ZEFK A 09:00 B, ] PR =42 5 = T RrE
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Table 9 Calculation of optimum spacing for production m
fr= 5 A B A+B AX2 THE
Tree height Trunk height Distance A Distance B Distance A+B Distance AX2 Row spacing
0.6 1.84 1.74 3.59 3.68 3.68
3.0 0.8 1.69 1. 56 3.29 3.38 3.38
1.0 1.53 1. 45 2.99 3.07 3.07
0.6 2.23 2.11 4,33 4.45 4,45
3.5 0.8 2.07 1.96 4.03 4.14 4.14
Lo 1.92 1.82 3.74 3.84 3.8
0.6 2.61 2.47 5.08 5. 22 5.22
4.0 0.8 2. 46 2.33 4.78 4.91 4.91
1.0 2.30 2.18 4. 48 4. 60 4. 60
3 &St SEIH
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Discussion of the V-shaped Density Orchards According to
Solar Radiation Angle

LI Guixiang,ZHANG Anning, LIU Wei, ZHANG Yi,DONG Xiaomin
(Shandong Institute of Pomology,Taian,Shandong 271000)

Abstract: The Y shape pruning peach trees were used as research materials, according to the local solar radiation
angle,row spacing with different tree height,trunk height and angle of two branch and two main branches occlusion
was calculated,the suitable branch angle and row spacing was studied. The results showed that the same height,
spacing decreases with the increase of the stem,and increases with the increasing of the two main branch angle;row
spacing increases with tree height increase. The two main branch minimum angle should be 72. 04° according to the
calculate result,for the convenience of production, the main branch angle should be 75°, Suitable row spacing was
4. 45 m(height 3.5 m,trunk high 0. 6 m) or 5. 22 m (tree height 4. 0 m,trunk high 0. 6 m).

Keywords: solar radiation angle;planting density;tree shape;orchard
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