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Phenophase Observation and Varieties Choice in
Avoiding the Late Frost Damage of Early-fruiting Walnut Cultivars

XU Jing,ZHAI Mei-zhi,GUO Li-xia,BO Ying-sheng
(College of Forestry,Northwest Agricultural and Forestry University, Yangling, Shaanxi 712100)

Abstract : Suffering from late frost is one of the most serious problems that restrict the production of walnut. A field
observation on the phenophase of 11 early-fruiting was carried out in a walnut experiment station in Shanyang-Shangluo
in 2011. The phonological behavior of different walnut cultivars was designed and to evaluate their abilities in avoiding the
late frost damage,as well as to choose appropriate pollination varieties. The results showed that different walnut cultivars
had obvious difference in different phenological phases. The most significant phase was the end of female phase,and the
beginning of male phase showed no obvious difference. Three kinds of walnut cultivars were protogyny (‘Xilin No. 2”7,
‘Wen-185", ‘Qike’ , seven were protandry (‘¢ Xiangling”, ¢ Xilin No. 3”, ¢ Tulaier ’, ‘ Chandler’, ¢ Yuanfeng’, ¢ Fenghui’,
‘Xifu No. 1”), and one was monochogamy (¢ Xifu No. 2”); nine other varieties need to configure the pollination tree;
‘Xiangling”’ , ‘Xilin No. 3, ¢ Tulaier ’, ¢ Chandler’, ¢ Yuanfeng’, ‘ Fenghui’, ¢ Xifu No. 1’, which could avoid late frost
damage, were considered the first choice of walnut cultivation varieties in the place where have late frost damage.

Key words : walnut ; phenophase;male and female florescence;avoiding late frost varieties
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Hg.1 Two-dimensional images sample of apple tree with leaves

Note: A. Front-view image;B. Side-view image. The same as Fig. 2.
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Fig. 2 Two-dimensional images of apple tree without leaves
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Table 1 The difference between shoot length and leaf weight among five young apple culitars trained to Y-shaped configuration
i FH 3 k53 BREGE+FE+HD HEARARNT H R T E I AR R
Cultivar Trunk /cm Main shoots/cm Lateral shoots/cm Total length/cm Ratio/ % Leaf dry weight/g Ratio/ %
“KE25” 63. 3a 421. Oba 1 268. 6a 1 752.9a 100. 00 166. 42 100. 00
“RAERE” 61. 0a 400. 3a 1 002. 3a 1 463. 6a 83. 49 134.48 80. 81
‘R 60. 7a 386. 4a 977.0a 1424.1a 81. 24 111. 43 66. 96
“HE 65" 65. 0a 354.5b 596. 0a 1 005. 5a 57. 36 84. 37 50. 70
TN VL 61. 3a 314. 1c 511. 6a 887. 0a 50. 60 63. 96 38.43

2.2 5ANEFP Y TEIERL IELE 43T 45tk 5
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Table 2 The fractal dimensions of front-view images and CRL of five young apple trees trained to Y-shaped configuration
Al EAcyiy:] ST AEREE
" R 4N D CRL/%
Cultivar Line equation D-value
“RE 2857+ InN=1. 405In(1/K) +0. 546 0. 984 1. 40540. 045
0. 256 15.41
“KE 2857+~ InN=1. 661In(1/K) +0. 271 0. 999 1. 661+0. 014
CRABRLE” InN=1. 380In(1/K) +0. 523 0. 998 1. 380+0. 017
0. 246 15.13
CRABRLEY* x InN=1. 626In(1/K) +0. 252 0. 998 1.626+0. 018
R LRI InN=1. 362In(1/K) +0. 608 0. 987 1. 362+0. 039
0. 263 16.18
CRARIET InN=1. 625In(1/K) +0. 299 0. 998 1. 62540. 018
I 6 57 InN=1. 316In(1/K) +0. 518 0. 992 1. 316+0. 029
0. 301 18. 61
“HIE 6 57 x InN=1. 617In(1/K) +0. 256 0. 991 1. 61740. 039
T VL * InN=1. 280In(1/K) +0. 620 0. 994 1. 280+0. 025
0. 312 19. 60
TN VL % * InN=1. 592In(1/K) +0. 230 0. 998 1.592+0. 016
e RARTMR; * * RRAMR, F3FE,
Note: * means the tree without leaves; * * means the tree with leaves. Same as Table 3.
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Table 3 The fractal dimensions of side-view images and CRL of five young apple trees trained to Y-shaped configuration
it KL S EREAE
" R SR D CRL/%
Cultivar Line equation D-value

“KE 2857~ InN=1. 433In(1/K) + 0. 547 0. 987 1. 433+0. 041
0. 295 17.07

“RE 287 InN=1. 728In(1/K) + 0. 169 0. 997 1. 728+0. 023

CRABRLE” InN=1. 402In(1/K) + 0. 584 0. 990 1. 402+0. 035
0.278 16. 55

CRABRLEY * x InN=1. 680In(1/K) + 0. 247 0. 998 1. 680+0. 019

T FLIGL” * InN=1. 386In(1/K) + 0. 622 0. 989 1. 386+0. 037
0. 291 17. 35

CRRET InN=1. 677In(1/K) + 0. 233 0. 999 1. 67740.015

“HE 657 InN=1. 341In(1/K) + 0.583 0. 990 1. 341+0. 034
0. 292 17.82

“HHE 657 x InN=1. 633In(1/K) + 0.284 0. 998 1. 633+0. 018

TR VL, * InN=1. 329In(1/K) + 0. 609 0. 990 1. 329+0. 034
0. 298 18.32

TR * * InN=1. 627In(1/K) + 0. 244 0. 993 1. 62740. 033

T FR T FRE R

Note: * means the tree without leaves; * * means the tree with leaves,
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Study on the Analysis of the Contribution Rate of Leaves of Young Apple Tree Trained to
Y-shaped Configuration Using Fractal Dimension

LIU He',LEI Zhen-zhen' ,ZHANG She-qi' , LI Bing-zhi* , HAN Ming-yu®
(1. College of Sciences, Northwest Agricultural and Forestry University, Yangling, Shaanxi 712100; 2. College of Horticulture, Northwest
Agricultural and Forestry University, Yangling , Shaanxi 712100)

Abstract: Using the fractal theory and imaging technology, the different cultivars and viewpoints were indicated, first
proposed the new conception of the Contribution Rate of Leaves(CRL) ,which was used as a parameter for leaves spatial
distribution within the tree architecture. The results showed that, by comparing the fractal dimensions of Y-shaped apple
trees among five cultivars,the results revealed that the fractal dimension had the positive correlation with the length and
quantity of shoots;there was significant difference of fractal dimensions in different apple cultivars; the comprehensive
evaluation showed that ‘Nagafu 2’ > ¢ Yuhuazaofu’ > ‘ Fuhongzaoga’ > ¢ Yanfu 6’ > ‘Li Gala’; comparing the fractal
dimension front-view and side-view images showed that the fractal dimensions of side-view images were larger than front-
view ones;the fractal dimension varied from 1. 592 to 1. 661 and the CRL varied between 15. 13% and 19. 6% for the five
cultivars. For the side-view images, the fractal dimensions varied from 1. 627 to 1.728 and the CRL varied between
16.55% and 18. 87%. CRL could be characterized as space distribution state in the tree structure.

Key words: fractal dimension;leaves spatial distribution; tree architecture; the Contribution Rate of Leaves (CRL); the

young apple tree trained to Y-shaped configuration
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