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Phenological stability of ornamental crabapple and its response to temperature change
CHU Wuyue' ,FAN Junjun',ZHANG Wangxiang'**

(1.College of Forestry, Nanjing Forestry University, Nanjing 210037, China;
2. Yangzhou Small Apple Gardening Co., Ltd., Yangzhou 225200, China)

Abstract; [ Objective] We study the phenological characteristics of the early-flowering stage of several varieties of orna-
mental crabapple, to explore the internal relationship between the flowering stage and temperature, and to reveal the
differences and changes in flowering stability at a variety level. [ Method ] Four-year phenological data from 67 varieties of
ornamental crabapple were analyzed to determine the stability of multiple ornamental crabapple varieties, and the results
of standard deviation of phenology () of multiple varieties of ornamental crabapple were studied using temperature data
over many years. [ Result] From 2014 to 2016, there was a strong correlation of the date sequence of early flowering with
that of 2013. The o value of late-flowering varieties was higher than that of early-and mid-flowering varieties. There was a
significant negative correlation ( P<0.05) between the o value of the early florescence and middle florescence; this cor-
relation was also noted between the o value of the late florescence and days with temperature below 6 °C from October 1st
to December 1st in the year before florescence, between the o value of the late florescence and days with a temperature
below 4 C (P<0.05) from October 1st to February 1st in the year before florescence, and between October 1st to March
Ist in the year before florescence. [ Conclusion] A low temperature has an important effect on the stability of ornamental
crabapple at the early-flowering stage. The varieties in the early-and mid-flowering stage required a lower temperature
than that required at the late-flowering stage, and the time limit for breaking dormancy was more strict. In contrast, the
stability of the early-flowering sequence among the late-flowering varieties was lower.

Keywords : ornamental crabapple; florescence phenological order; flowering phenology; low temperature; standard deviation
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Table 1 Ornamental crabapple for experiment

i i gk i e ran i i
No. variety No. variety No. variety No. variety
1 B’ M. ‘Pink Spires 18 WS 75 M.  Louisa Contort’ 35 “ZIM§EE’ M. ‘Red Sentinel’ 52 BHAE M. Pink princess’
2 ‘B M. ¢ Almey’ 19 “SPK5E M. ¢ Makamik’ 36 “EEF M. Purple prince’ 53 “HPHEFE’ M. Show Time’
3 “HZE M. ‘Spring Snow ’ 20 ‘W1 M. Hopa’ 37 HRAHHE M. ¢ Sweet Sugartyme’ 54 HERTHE M. * Candymint’
4 CORFH M. Cardinal’ 21 “4IE’ M. ‘Red Jade’ 38 CEMi’ M. ‘Eleyi’ 55 ‘WHTE M. ‘King Arthur’
5 “HZBU M. ‘Spring Glory’ 22 ‘EEFEA’ M Royal Gem’ 39 H@EL M. White Cascade’ 56 ‘FJRLL M. ¢ Prairifire’
6 HAEH M. floribunda 23 ‘¥’ M. ‘Radiant’ 40 “EiER M. Rudolph’ 57 “FAIR M. ‘Hillier’
7 CHSEEZE M. ‘Indian Summer’ || 24 HREASKEHEL M. Professor Sprenger’ || 41 ‘BT’ M. ‘ Robinson’ 58 ‘&R’ M. ¢ Golden Raindrop’
8 CSEEEE M. ‘ Perfect purple’ 25 ‘HRK’ M. ‘Centurion’ 42 TR M. ¢ Weeping Madomna” || 59 'K’ M. ‘ Roger's Selection’
9 CWEH M. ‘Ballet’ 26 ‘K M. “Molten Lava’ 43 MBI M. * Coralburst’ 60 “ECA M. Butterball’
10 “HARI M. * Strawberry Jelly’ 27 “EB M. Profusion’ 44 4% M. * Golden Homet’ 61 ‘KU M. * Cinderella’
11 “HUREE M. ‘Kelsey’ 28 S M. X Lemoinei’ 45 PR’ M. ‘Hydrangea’ 62 “&FUC M. ‘Harvest Gold’
12 ‘TS M. ‘Lisa’ 29 “EFFEN M. ‘Royal Beauty’ 46 PR M. ¢ Mary potter’ 63 ‘4% Z M. ‘ Winter Gold’
13 “ZL0E° M. *Red Splendor’ 30 R M. x umi * Calocarpa’ 47 CZEHREE ML Liset’ 64 ‘FHZH’ M. ‘Spring Sensation’
14 “J%AE’ M. ‘ Abundance ’ 31 “RERE’ M. Donald Wyman’ 48 < 2HNEEE M. ¢ Larcelot’ 65 ‘H%Hh’ M. Brandywine’
15 “KF M. ‘Dolgo’ 32 CHREBHII M. Everest’ 49 il M. Fairtail Gold’ 66 ‘K5 M. ‘TFirebird’
16 ‘4T M. ‘Red Baron’ 33 “EHE M. ‘Snowdrifi ’ 50 ‘HHWH M. ‘May’s Delight’ 67 “EJFEE M. ¢ Praire Rose’
17 CEEEBEAR M. Indian Magic’ 34 AT M. Adams’ 51 ‘8%’ M. ‘Royaly’
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Fig.1 Changes of daily temperature during the survey period ( January 1st to May 1st), 2013-2016
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Fig.2 The early flowering date of order of ornamental crabapple cultivars in 2013-2016

R2 BEMEBRVEHBEXESHR
Table 2 Correlation analysis on initial flowering stage
of ornamental crabapple in 2013-2016

i 2013 2014 2015 2016
year

2013 1

2014 0.970 ** 1

2015 0.802 " 0.777 " 1

2016 0.882"" 0.842 " 0.681 " 1

Ty ow w78 0.01 K CBUI) | A, + . significantly
correlated at the 0.01 level (bilateral).
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Table 3 Correlation analysis between o value of ornamental crabapple groups and date of temperature in 2013-2016

1MW) I i
florescence <IC <KX2C <B3CT <4C <5CT <6CT <1CT <K2C <KBL <4CT <KB5C <6C <7<C
] -0.326 -0.063 -0.122 -0.122 -0.402 -0.979* -0.263 -0.263 0 0.498 0.188 0.137 0.201
early group
EPH:EH -0.391 -0.111 -0.135 -0.135 -0.439 -0.961* -0.243 -0.243 0.075 0.543 0.233 0.138 0.182
medium group
R AEN] -0.141 0.199 0.516 0.516 0.144 -0.093 -0.566 -0.566 0.117  0.017 -0.182 -0.599 -0.705
late group

1) I v
florescence <1C <2C <3CT <4CT <K5CT <6C <ITCT <2CT <3L <4*L <5CT <6CT <7<%C
AR -0.495 -0.687 0.076 -0.437 -0.147 0.018 -0.843 -0.923 -0.914 -0.206 -0.702 -0.543 -0.226
early group
'_'_'ﬂif@ -0.572 -0.728 0.021 -0.479 -0.194 -0.043 -0.872 -0.949 -0.898 -0.265 -0.697 -0.557 -0.26
medium group
121 -0.893 -0.892 -0.911 -0.955* -0.95 -0.943 -0.758 -0.635 -0.431 -0.989* -0.663 -0.821 -0.912
late group

T TRIFER—F 10 4 1 B—12 4 1 B<1~6CHREG LRIFERT—4F 10 A 1 BEIFEHE 1T A 1 H<1~7CRIREG IR LR
—4E10 H 1 HEHEHFE2 H 1 H<l~6C E"J%ﬁl, NVEHAEW—F10 A1 HEHAEHFE3IH 1 H<I~T7TCHREL | represents the
number of days from October 1st to December 1st<1~6 °C; Il represents the number of days from October 1 to January 1<1~7 °C; Il represents the
number of days from October 1st to February 1st<1~6 °C ; IV is the number of days from October 1st to March 1st<1~7 C. * TE 0.05 7K (AU

FREFEMHLE, = .significantly correlated at the level of 0.05 (bilateral ).
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