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Table 1 Observation of phenophases of differentearly-fruiting walnut cultivars monty. date
Female flowers phase Male flowers phase
Variety Bud sprouted Bud spreading  Frondesce phase Primary Florescence Final Primary Florescence Final
phase phase flowering stage flowering stage flowering stage flowering stage
5
“Xilin No. 2° 3.20 3.23 3.25 4.1 4.8 4.13 3.23 4.10 4.12
ilin No.
“ 9 »
“Xifu No. 2’ 3.22 3.23 3.25 4.1 4.8 4.12 3.23 4.9 4.12
ifu No.
“Xingling’ 3.23 3.24 3.26 4.10 4.12 4.16 3.25 4.7 4.10
ingling
‘o s 3.23 3.25 3.27 4. 10 4.13 4.17 3.25 4.8 4.11
_uguang
“ 3 v
“Liaohe No, 37 3.22 3.23 3.24 3.29 4.8 4.11 3.23 4.5 4.7
“ PR
“Liaohe No. 47 3.22 3.23 3.24 3. 30 4.9 4.12 3.23 4.6 4.8
_iaohe No.
185” _ -
“Wen 185° 3.22 3.25 3.27 4.4 4.8 4.10 4.5 4.12 4.14
en 185
“ 3437 _ B _
“Zha 343 3.25 3.27 3.29 4.5 4.12 4.15 4.4 4.8 4.10
« 5 v
3.23 3.24 3.27 4.4 4.9 1. 11 3.25 4.10 4.12
“Zhonglin No. 5’ ? v
Weina’ 4.8 4.10 4.15 4.18 4,23 4,26 4.15 4.22 4.27
eina
“Tulaier * 4.4 4.7 4.10 4.15 4.20 4.27 4.13 4.19 4.22
ulaier
“ Qiangtele’ 4.5 4.8 4.10 1. 14 4.19 4.26 4.15 4.18 4.21
iangtele
2.2 )¢ ” ; 223. 9~
, 71 s 351.7°C, “ 1857,
R - 212 113. 6 ~
s 351.7°C, 113.6~241.7°C,
, , i 2 2 “ 2 ” . “ 3
“ “ ‘
, ” . 4 ”» , ” ¢ ” ;
s o ,12 181.5~303.2°C 202. 4 ~
91.2~208.1C, 351.7°C s \
“ 2 ”» , « ” i ,12 “ 3 ” , “ ” i ,
113.6"\’223.90(;,“ 2 ”‘u 2 ”‘“ ( . )’“ 2 ”‘“ 2
¢ ¢ ¢ ¢ ¢
3 ”‘a 4 ” L¢ ” ”‘s 3 ”\6 4 ” " ”‘
o , 117.6~241.7°C, “ 7o ” o “ 2
« 3 ” . “ 4 ”» , ” ‘“ 2 ” . “ 3 ” . 4 ”
“ ”o , 136. 9~351. 7°C° ’“ ”‘“ “ .
o~ “ ”
136. 9~262.4°C, 3 3 ) . N N
. ? 3 208.1~311.7°C, (=5C) (P
“ 2 ”‘“ 2 ”‘“ 3 ”‘u 185” 0.01), .

15



2011 24 14~17

o
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Table 2 Relationship of phenophases and active accumulated temperature of different early-fruiting walnut cultivars
Female flowers phase Male flowers phase
Variety Bud sprouted Bud spreading  Frondesce phase Primary Florescence Final Primary Florescence Final
phase phase {lowering stage flowering stage flowering stage {lowering stage
« P
c 2 a £ 4 5 3 29 23
“Xilin No. 2 91. 20 113.6 120. 8 155.9 208. 1 241.6 113.6 223.90 239.1
« 5 v
- - . 5 5
“Xifu No, 2’ 105.9 113.6 120.8 155.9 208. 1 239.1 113.6 214.9 239.1
Lo 113.6 117.6 122.3 223.90 239.1 245.1 120. 8 202.4 223.90
‘ Xingling”
113.6 120. 8 136.9 223.90 241.6 253.3 120. 8 208.1 233.4
‘ Luguang’
« 3 »
P 105.9 113.6 117.6 136.9 208. 1 233.40 113.6 181.5 202. 4
Liaohe No. 3’
« 4
. 105.9 113.6 117.6 143.1 214.9 239.1 113.6 192.7 208. 1
“ Liaohe No. 47
“ 185”7 - . -
. _ 105.9 120. 8 136.9 171.7 208. 1 223.9 181.5 239.1 241.7
Wen 1857
T 120. 8 136.9 136.9 181.5 239.1 241.7 171. 70 208.1 223.9
“Zha 343° 20. . L9 .5 9. . . . 23.
. . 0 113.6 117.6 136.9 171.70 214.9 233.4 120.8 223.9 239.1
¢ Zhonglin No. 57
Ty 208. 1 223.90 241.7 262.4 311.7 341.0 241.7 303.2 351.7
Weina
. ., 164. 4 202.4 223.90 241.7 285. 60 351.7 241.6 273.7 303.2
Tulaier
C s 181.5 208.1 223.90 241.7 273.7 341.0 241.7 262.4 295.8
Qiangtele
o
3 (=57C)
Table 3 Correlation analysis of phenophases and active accumulated temperature of different early-fruiting walnut cultivars
i § X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
Correlation coefficent
X1 1. 00 0.83% * 0.99 % * 0.99 % * 0.97 % * 0. 06 0.93 % * 0.89% *x 0.96% * 0.95% *
X2 0.83% * 1.00 0.81% * 0.82% * 0.83% * —0.49 0.79% * 0.79% * 0.83% * 0.87 % *
X3 0.99 % * 0.81% % 1. 00 1.00% * 0.97% *x 0.10 0.93% * 0.90% * 0.97 % * 0.95% *
X4 0.99 % * 0.82% * 1. 00 % * 1. 00 0.97% *x 0.08 0.92 % * 0.89% *x 0.98 % * 0.96 % *
X5 0.97 % * 0.83% * 0.97 % * 0.97 % * 1.00 0.06 0.95% % 0.93% *x 0.95% * 0.94 % *
X6 0.06 —0.49 0.10 0.08 0. 06 1. 00 0.07 0.02 0.01 —0.09
X7 0.93% * 0.79% *x 0.93% * 0.92% * 0.95% % 0.07 1. 00 0.99% *x 0.89 % * 0. 88 % *
X8 0.89 % * 0.79% * 0.90% * 0.89 % * 0.93% *x 0.02 0.99 % * 1.00 0.85% * 0.85% *
X9 0.96 % 0.83% * 0.97 % * 0.98 % 0.95% % 0.01 0.89 % 0.85% % 1. 00 0.99 % *
X10 0.95% * 0.87% *x 0.95% * 0.96 % > 0.94% *x —0.09 0. 88 % * 0.85% *x 0.99 % * 1. 00
:X1.X2: 5 X3.X4: 3 X5.X6: 3 X7.,X8: $X9.,X10; . K
* % (P<20.05) (P<0.01),

Note: X1,X2 means Bud sprouted date and accumulated temperature; X3. X4 means bud spreading date and accumulated temperature; X5. X6 means Frondesce date and

accumulated temperature; X7, X8 means female flowers Florescence date and accumulated temperature; X9, X10: means male flowers Florescence date and accumulated temperature.

* and * * means significant difference at(P<C0. 05)and significant difference at(P<Z0.01).
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Observation on Phenological Period and Varieties Choice in Avoiding the
Late Frost Damage of Early-fruiting Walnut Cultivars

LIU Duling,ZHANG Bo-yong, PENG Shao-bing,ZHU Hat-lan, SUN Hong-mei
(College of Forestry,Northwest Agricultural and Forestry University, Yangling, Shaanxi 712100)

Abstract; Aimed at the late frost damage in northern region which restricts production of walnut of benefit, choosed
avoiding late frost damage varieties and appropriate pollination varieties in Weihe plain, phenological period of 12
early-fruiting walnut cultivars were observed. The results showed that different early-fruiting walnut cultivars had
different phenological period. The phenophase(except the leafing stage) of early-fruiting walnut were very significant
positive correlation on effective accumulative temperature. ‘Liaohe No. 37, ¢ Liaohe No. 47, ¢ Xiangling”, ¢ Luguang’,
‘Za 3437 ,°Vina’, ‘Tulare” and ‘Chandler’ were first male type variety; ¢ Xilin No. 27, *Xifu No. 2”7, ‘Wenl85”,
‘Zhonglin No. 5’ were first female cultivars., Male and female flowering of ‘Xilin No. 2”7, ‘Xifu No. 27, ‘ Zhonglin
No. 5”,Vina’, ‘Tulare” and ‘Chandler’ was part encounter;male and female flowering of ‘Xiangling”, ‘Luguang’,
‘Liaohe No. 3”7, ‘Liaohe No. 4”7, *Wenl85”, ‘Za 343’ didn't encounter; ‘Xilin No. 2”7, ‘Xifu No. 27, ‘ Xiangling”’,
‘Luguang’, ‘Za 343’ were pollination for ‘Liaohe No. 37, ‘Liaohe No. 4”, *Wen 185”; ‘Za 343’ and ‘Wen 185’
could be mutual pollination. The female flowers period of ‘Xiangling”’, ‘Luguang’ and ‘Za 343’ basically could avoid
late frost harm; ‘Vina’, ¢ Tulare > and ‘Chandler’ could avoid late frost damage, were considered the first choice of
walnut cultivation varieties in Weibei area.

Key words: early-fruiting walnut cultivars; phenophase;male and female flowers period;avoid late frost varieties
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