oL R Mk K F F IR, 2021, 38(4): 828-836
Journal of Zhejiang A&F University
doi: 10.11833/}.issn.2095-0756.20200606

6 2 4 mR A XK IR BB Y A T8 M 5y K2 T =M TEM
BEN REAE T #' EWER? mBEZSE!

(1. AR R 2F MR2EBE T 3 [ MOl AN F R ol 31 S8 %8, INAR 284 2710185 2. 811124 B 42
54112k, WA #&4% 271000)

WE: [ B8] 1L 6 Nt Osmanthus fragrans SeF 3 MR A 09 £ v 5, SHRATRIHIFN, A THrTH4EH
HerApm, [FF] e MBrrdmfBhetr AMH, BAATKEBME, &0, 4, -8, —12. ~16. —20.
24, 28°CESANBEME, ML T L FR AZBRATHERRE. TERBEREZSK. TEREORRAZS
3., BEAMYEACEFN, S RHEERE 6 RARLIGAF, ST EDHE, FIHUAH KB 6w &, 3
AFREREN, [2R ] REKEMET 6 Mrtiafbagtast 265 T34 “S” Bk, Logisitic ®2 5477
. ‘BB ‘Aoshuang’ . ‘AR’ ‘Dongrong’ FEILIREEAK, 5 H-12.95, -11.80°C; ‘4REMHE’  ‘Yinbi
Shuanghui’ & &, #-8.15°C, WKEBME T, Hritket 8 R ZBRTERFEMBREGR, 4K LZRGMmER Y B
Aoy EAHAE, B ESBAG TR ER T RR, IBEGEIK, &S TiadlE, TEAREARRESHER LA
KB, 123t E Al SR EHRAR, ‘FH 15  ‘LuocaiNo.l’ . ‘#F RAWBEIEEREIE “L
FF—Tl—F LI —FTHE” 94, Arnff Ay ER Ty I AT EGENEY ., RESFT Ay EEEE
HENABRRAE, ‘AKABLH'  ‘Yongfu Huancai’ . ‘AR EMAE KHKEZALELABE THRoHYL, ‘T
15 . ‘FH2%  ‘LuocaiNo2’ . ‘“MFE . ‘AR SEMNHEEEHE “Th—LA4—THE” a3, RER
M T 6 NRAPIEA A MIRB)BBIRERA HE . AR L ‘FH2F . ‘FHI1IF . KBaB .
‘B, [&w] REMAENET, 6 MErTERM TR AR ARBAFN R AEATHRGER, Zo%A, K
FOAR FH2F E3IARMAREERLTAME, B 6 A2 K35

KEIE: M F; Beri; KEMGEE; AISAR; ROREIEN

FESES: 7184 NEkFRERE: A YEHE: 2095-0756(2021)04-0828-09

Physiological responses and evalution of cold resistance of six Osmanthus
fragrans cultivars under low temperature stress

LI Chengcheng', WU Qichao', MA Yan', LI Yuhao?*, ZANG Dekui

(1. Key Laboratory of State Forestry and Grassland Administration for Silviculture of the Lower Yellow River, Forestry
College, Shandong Agricultural University, Tai’an 271018, Shandong, China; 2. School of Mathematics and Statistics,
Taishan University, Tai’an 271000, Shandong, China)

Abstract: [Objective] The objective of this study is to investigate the physiological response of six cultivars of
Osmanthus fragrans to low temperature stress and evaluate their cold resistance, so as to facilitate their
popularization and application. [Method] The detached leaves of six cultivars of O. fragrans were used as
experimental materials under artificial low temperature stress, with a total of 8 temperature gradients of 0, —4,

-8, —12, —16, —20, —24, —28 °C. Their physiological indexes such as relative conductivity (REC),
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malondialdehyde (MDA), soluble sugar (SS), soluble protein (SP), superoxide dismutase (SOD) and
peroxisome (POD) were measured. The response of several cultivars of O. fragrans to low temperature stress
was studied by the membership function method, and the cold resistance evaluation was completed. [Result]
The changes of REC of six cultivars under different low temperature stress were S-shaped curve. Combined
with logistic regression analysis, the semi-lethal temperature of each cultivar was calculated. ‘ Aoshuang’ and
‘Dongrong’ had lower values, which were —12.95 and —11.80 °C respectively, and ‘Yinbi Shuanghui’ had the
highest value of —8.15 °C. Under low temperature stress, the MDA content in leaves of six cultivars of O.
fragrans increased first, then decreased and then increased with the decrease of temperature, and the
rangeability of each cultivar was different. With the decrease of temperature, the content of SS and SP of all
cultivars increased first and then decreased, but the increasing range and inflection point temperature were not
the same. The SOD activity of ‘Luocai No.1” and ‘ Aoshuang’ showed a trend of “up—down—up—down”, while
the SOD activity of other cultivars showed a trend of first up and then down. The change trend of POD activity
in different cultivars was different. The POD activity of ‘ Yongfu Huancai’ and ‘Yinbi Shuanghui’ generally
showed an upward trend at first and then a downward trend, and the POD activity of ‘Luocai No.1’, ‘Luocai
No.2’, ‘Aoshuang’ and ‘Dongrong’ showed a trend of “down—up—down”. The cold resistance of six cultivars
was evaluated by the membership function method, and the order of cold resistance from strong to weak was
¢ Aoshuang’, ‘ Dongrong’, ‘ Luocai No.2”, ‘ Luocai No.1’, ‘ Yongfu Huancai’, and  Yinbi Shuanghui’.
[Conclusion] Under low temperature stress, the physiological and biochemical indexes of leaves of six
cultivars of O. fragrans change significantly. According to the membership function method, the three cultivars
‘Aoshuang’, ‘Dongrong’, and ‘Luocai No.2’ can better adapt to the temperature in northern China. [Ch, 6 fig. 2
tab. 35 ref.]

Key words: botany; Osmanthus fragrans; low temperature stress; physiological index; cold resistance
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Table 2 Comprehensive evaluation of cold resistance of six cultivars of O. fragrans
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