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Abstract; In the recent years, with the significant increase in global temperature, global warming caused by climate

change has attracted widespread attention. Climate warming will change plant phenology, and the changes in flowering
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period can directly reflect the adaptation of plants to the surrounding environment, especially alpine plants are more
sensitive to climate change, therefore, exploring the flowering period of alpine plants is more representative. In order to
understand the changing characteristics of the flowering period of plants under the background of climate warming, and to
develop reasonable plant protection measures. We took the famous alpine plant Meconopsis as an example, based on the
data of 3 056 alpine plant specimens of Meconopsis from 1880 to 2017 kept by the Chinese Virtual Herbarium. Among
them, the attributive years of flowering specimens were 104 years, and there were 1 539 specimens of statistical
significance. Correlation analysis was used to study the relationship between the flowering period and year of Meconopsis
plants distributed in China. The results were as follows: (1) Under the background of climate warming, with the
increase of years, the flowering period of Meconopsis showed a trend of postponing. (2) There were differences between
species, among them, six species of Meconopsis, including M. integrifolia, M. punicea, M. racemosa, M. henrici,
M. lancifolia and M. chelidonifolia, showed a trend of delayed flowering period with the increase of years; the flowering
period of three Meconopsis species, M. horridula, M. quintuplinervia and M. impedita showed an earlier trend with the
increase of years. (3) Among them, the number of days of delayed flowering period was M. punicea, which was delayed
by 6 d on average from 1880 to 2017, and the most advanced number of flowering days was M. impedita, with an average
of 5 d in advance from 1880 to 2017. In conclusion, the results of this study indicate that the flowering period of

Meconopsis trends to be delayed as a whole under the influence of climate warming, and the flowering period of most

42 3

species is delayed, while the flowering period of a few species trends to be earlier.

Key words: Meconopsis, flowering period, climate change, alpine plants, plant specimen
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Table 1

30 species of Meconopsis plant specimens

Statistics on the specific information of

W g REREHLL
Species Amount Max1.mum‘
collection site
LN LRYIE Meconopsis integrifolia 264 2z # Yunnan
ZRNGYE M. horridula 191 Hif Qinghai
F KL M. quintuplinervia 168 PuJi| Sichuan
SVRERGE M. racemosa 168 FHiE Qinghai
LIRS E M. punicea 128 PuJi| Sichuan
K Y RE B Meconopsis Vig. 95 P Xizang
NIVEERGEE M. henrici 51 Ui Sichuan
K550 M. lancifolia 49 PUIl Sichuan
ELVGLRYE M. impedita 35 PUII Sichuan
WSRERGE M. chelidonifolia 28 PUNII Sichuan
KIRGRGE M. delavayi 20 7P Yunnan
F5 GRG0 M. venusta 20 M Yunnan
AL E M. simplicifolia 15 FE Xizang
FEE LG M. betonicifolia 14 P Xizang
LM LEGE M. speciosa 14 zF Yunnan
PEAEGEGLE M. concinna 12 i Yunnan
RGN M. oliveriana 7 BEPE Shaanxi
HEFELR S8 M. paniculata 7 PO Xizang
BTS00 M. forrestii 6 ZF§ Yunnan
JEWURERSE M. napaulensis 5 PUNII Sichuan
AT LR IE M. pseudovenusta 5 PU L Xizang
KACGRGE M. grandis 3 VUL Xizang
BRLYE M. discigera 3 PE Xizang
ZENFERGE M. lyrata 3 2= Yunnan
JEHNRGE M. aculeata 2 FUK Xizang
WS GNE M. isangnanensis 2 PG Xizang
TS GE M. pinnatifolia 1 P Xizang
RIGLREE M. barbiseta 1 Uil Sichuan
L GE M. pleurogyna 1 Ui Sichuan
YFELRGLE M. gracilipes 1 PO Xizang
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Meconopsis integrifolia (Maxim.) French.

Det. Fu-sheng Yang 2018.11.
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Table 2 Correlation analysis of flowering period with year

Pearson FH & Ay i)

Pearson correlation Year Flowering period

Ay Year 1 0.321

£ Flowering period 0.321 == 1

. owx FR/IARTE P<0.01 7K (BN 1 A0,
Note: *#* indicates significant correlation at P < 0. 01 level
(bilateral ) .

Color photograph of a digital specimen of Meconopsis integrifolia
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Fig. 2 Flowering period overall change trend charts of
30 species of Meconopsis from 1880 to 2017
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Fig. 3 Flowering period delay trend charts of six species of Meconopsis
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Fig. 4 Flowering period early trend charts of three species of Meconopsis
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Memmott 55 (2007 ) B 5% A& B, A5 4 ) 4 A8 4k 25 ik
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T B Y TR A W W g R A 7 Ak e R R ATE SE I
2R VEU R T R B (H R A
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WEE AR 1Y 224k, 3 5 2 i — 25 i 5 O 1 B A fe
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