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Flowering phenology characteristics and
climate adaptability of ornamental crabapple

LI Shuqging, ZHANG Wangxiang s SHEN Yigian

(College of Forestry and Soil Conservation, Nanjing Forestry University, Nanjing 210037, China)

Abstract [ Objective] Ornamental crabapple is an excellent spring flowering tree species. Studying its
flowering phenology characteristics and stability and change rules, and exploring its relationship with cli-
mate change are of great significance for the prediction and regulation of the flowering period of crabapple.
[ Methods ] Based on the phenological observation data of 67 varieties for 8 years, the flowering date,
length, and stability of crabapple were divided, and the adaptability of each variety to climate change was
analyzed in combination with meteorological data. [Results] (1) The stability of the initial flowering time
of the crabapple variety group was high, and the fluctuation range of the initial flowering time of most va-
rieties (68.7%) was 0—0.04. (2) The flowering life of crabapple was highly sensitive to climate, and on-
ly some varieties (18%) had a relatively stable flowering length, with a fluctuation range of 1—2 months.
(3) Ornamental crabapple flowering required a certain low temperature stimulation, and different varieties
had different low temperature requirements for flowering. (4) When daily maximum temperature =25 C,
daily precipitation==5 mm, or daily relative humidity ==80% , the flowering period of crabapple was short-
ened. [Conclusion] Low temperature before flowering significantly affects the stability of the initial flower-
ing period of crabapple, and maintaining a suitable climate during flowering is of great significance for pro-

longing the flowering period of crabapple.
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Table 1 A list of ornamental crabapple cultivars applied in the test
%5 A4 %5 I B Hi's il 4
Noumber Cultivar name Noumber Cultivar name Noumber Cultivar name
1 LK EH M. ‘Cardinal’ 24 Wi e #2852 M. “Professor Sprenger’ 47 Zi¥k M. ‘Hydrangea’
2 #35% M. ‘Pink Spires’ 25 J&AE M. ‘Abundance’ 48 A dE M. ¢ Liset’
3 WS M. ‘Ballet’ 26 Ji « 8% M. ‘Donald Wyman’ 49 B4/ F M. ‘Pink Princess’
4 WA M. ‘Strawberry Jelly’ 27 A M. X purpurea lLemoinei’ 50 %% M. ‘Show Time’
5 #HZEH M. ‘Spring Snow’ 28 ENE 22 iE A M. ‘Indian Magic’ 51 THAWI M. ‘May’s Delight’
6 e ez 3 M. ‘Indian Summer’ 29 ZIEAE M. ‘Red Baron’ 52 B R4 M. ¢Prairifire’
7 FHZ MW M. *Spring Glory’ 30 ZE M. ‘Red Jade’ 53 Y RE M. ‘Mary Potter’
8 BI% M. ©Almey’ 31 %% M. ‘Molten Lava’ 54 & EMEE M. ‘Fairtail Gold”
9 HLRVE M. ‘Kelsey’ 32 PRI, M. ‘Everest’ 55 TR M. “Cinderella’
10 HAME S M. floribunda 33 Fe LM% M. X zumi *Calocarpa’ 56 MR M. ¢ Candymint’
11 2L M. ‘Red Splendor’ 34 4 M. “Adams’ 57 442 M. ‘Winter Gold’
12 #a M. ‘Dolgo’ 35 BHEEF Y M. ‘Sweet Sugartyme’ 58 F MR M. “Hillier’
13 WU 5 ¥ M. ¢ Louisa Contort’ 36 £ T M. ‘Purple Prince’ 59 BH& M. ‘Roger’s Selection’
14 ZEM M. ‘Hopa’ 37 H% M. ‘Royalty’ 60 WEE M. ‘King Arthur’
15 SEEEAM M. ‘Perfect Purple’ 38 EZW M. ‘Eleyi’ 61 4 F I M. ‘Harvest Gold’
16 M M. ‘Lisa’ 39 FIEEA M. White Cascade’ 62 HH M. ‘Butterball’
17 BRX%EA M. ‘Royal Gem’ 40 WS M. ‘ Larcelot’ 63 #HZ# M. ‘Spring Sensation’
18 PE%E M. ‘Radiant’ 41 2L e M. ‘Red Sentinel’ 64 4 F7% M. ‘Golden Raindrop’
19 YLK TE M. ‘Makamik’ 42 EHE M. ‘Snowdrift’ 65 K5 M. ‘Firebird’
20 £ M. ‘Profusion’ 43 “ii Rk M. ‘Rudolph’ 66 22 M. ‘Brandywine’
21 5k M. ‘Robinson’ 44 MG E M M. ‘ Weeping Madonna’ 67 W5 JREH M. ‘Praire Rose’
22 BEFEAN M. ‘Royal Beauty’ 45 W RE M. “ Coralburst’
23 HHREK M. ‘Centurion’ 46 4 W M. ‘Golden Hornet’

Fig. 1
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Table 2 Meteorological index values during flowering over the years (March to May)

Ay Year

e
Index 2012 2013 2014 2015 2016 2017 2022 2023
T,/C 19. 95 18. 60 16.91 18.10 20.12 18.33 18. 95 18.12
T,/C —3.95 —2.29 —1.24 —1.59 —1.70 0.55 1. 46 2.23
T,/C 8. 84 7.52 9.18 8. 44 9.66 8.98 9. 64 9.78
T,/C 29. 86 31. 26 28. 04 27.91 30.07 30. 30 31. 30 31.37
T,/C 5.12 6. 37 7.96 5. 30 6.09 8.48 6.29 6. 64
T,/C 17. 29 18.07 17. 84 17. 21 18. 26 18. 46 19. 41 19. 47
Su/d 5 10 2 10 7 10 10 12
max/ T 22. 44 12.59 26.56 24. 02 35. 81 31. 02 36. 80 34. 36
P/mm 165. 11 56. 98 145. 02 173. 50 228.52 97.85 230.13 97. 80
R, /d 6 3 5 8 1 9 2
R,,/d 1 0 2 4 1 4 1
R,/d 21 8 20 21 18 19 14 10
SDII /mm 7.86 7.12 7.25 8.26 12.70 5.15 16. 44 9.78

TE:T, 5 B BAREM KA T, 38 H B AR /ME T, 78 B BARE 98 T, 38 B R RARKAE; T, 95 H B il /ME: T, 48 B R iR
SFBIME ; SU 8 5w A > 25 C IRl P, 88 H SRR K P48 H K ™>1 mm 09 B3HE R, 38 H FE/K IR =10 mm IR, 4§ H
[k =20 mm RYEFIE] R 16 A KR =1 mm f ] 5 SD 1T #8 oK i 598 B ) A K> 1 mm) i Hfl .

Note: T, refers to the maximum value of daily minimum temperature. T refers to the minimum value of daily minimum temperature. T,

refers to the average value of daily minimum temperature. T, refers to the maximum value of daily maximum temperature. T, refers to the

minimum value of daily maximum temperature. T refers to the average value of daily maximum temperature. SU refers to time with the high-

est temperature > 25 C. P

max

refers to the maximum daily precipitation. P refers to the cumulative value of daily precipitation > 1 mm. R,

refers to time with daily precipitation == 10 mm. R,, refers to time with daily precipitation == 20 mm. R, refers to time with daily precipitation

= 1 mm. SDII refers to the ratio of total precipitation to wet time (daily precipitation = 1 mm).

25%~75%  — F4L£R Neutrality line o ¥JfH Mean  + % {4 Abnormal value
601 18-
551 . T 16
= . .
g 501 . . o 14t -
g3 .. E _
m .8 - 2 o
g ° g 45+ * _m = 12+
BES ; e )
=S & 407 o 10F
'S 24 . z o
ES 2 350 ® & 8t
RES - g
g so0r - = 6f 1
25+ 4t . 1
0 1 1 1 1 1 1 1 _I_ 2 1 1 1 1 1 1 1
2012 2013 2014 2015 2016 2017 2022 2023 2012 2013 2014 2016 2017 2022 2023

FA4% Year

4> Year

Bl 2 WIAEIE 4G FANAE Y K R 4E PR AL Al

Fig. 2

Interannual variation of initial flowering date and flowering duration
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Table 3 Correlation analysis between group initial flowering time and low temperature time before flowering

o [ B B S Air temperature
Time Early and
period late group <1°C <2 C <3 °C <4 C <5 °C <6 C <7°C
FAEW Early group —0.253 —0.253 —0.514 —0.511 —0.655 —0.837"" —0.897"
A HFEI] Medium group —0.399 —0.399 —0.731" —0.714" —0.470 —0.518 —0.479
i AL Late group 0.526 0.526 0.761" 0.786" 0. 806" 0.857" 0.554
BAEW Early group 0.292 0.195 0.715" 0.731° 0.705 0.754" 0.569
B HAEH] Medium group 0.577 0. 625 0.565 0. 671 0.673 0.495 0. 604
Wi A6 Late group —0.437 —0.413 —0.737" —0.760" —0.794" —0.504 —0.481
BAE W Early group —0.027 0.175 0.290 0.414 0.312 0. 376 0.461
C FfE ] Medium group 0.187 0. 406 0.252 0.616 0.573 0. 355 0. 480
Wi A6 Late group —0.100 —0.301 —0. 345 —0.472 —0.726" —0.580 —0.572
HAEW] Early group —0.084 —0. 045 0.017 0.124 0.029 0.063 0. 296
D HAE W Medium group 0.120 0.139 0.196 0.482 0. 300 0.160 0.273
W83 Late group —0.202 —0.275 —0. 260 —0. 406 —0.571 —0.525 —0.620

e % FR P<C0.05; »x F£rm P < 0.01,
Note: * indicates P<C0.05. ** indicates P<C0.01.
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