Faa H£5W MOl R 2= ( 3 AR B RD) Vol.44, No.5
2020 4£ 9 H Journal of Nanjing Forestry University ( Natural Sciences Edition) Sept., 2020

DOI:10.3969/]j.issn.1000—2006.202003059

4 Mt EZ S M E XK IR BB B9 &4 18 Mg &
It E ML
LiEE, B &, K AT EBRE M ¥ %K O#H

(FRAMYAFENEIFFEE T, 87 ARAAL W FEOH PO L BxE 210037)

BN AERIE AL EATNREE, AL EAFTH AT ARNE HRTRESE, [T E]UL4 D
?]ﬁﬁ']i“ﬁ%x (Ilex verticillata) 5 F# * Red Sprite”’ . ¢ Gray’ . ¢ Oosterwijk’ 7 * Winter Gold’ 2 ﬁiﬁﬁiiﬂﬁfh H iR
BAH, BT 0,-7,-17,-27 CHRIBER BB AE 24 h, F R 4 A& Ab b % 4 F K08 Ml 09 £ 28 g [ R
mEEZR, [FR]4 NS MG E 2EM MDA(TH Z8) & B XM A8 Z 0 BT, HE-27 CHr
2| % %, ‘Red Sprite’ . ‘ Gray’ . ¢ Oosterwijk’ 7 ¢ Winter Gold’ &1 2 3 2 3% i £ (LT50) 4 |  —26.38 . -24.26,
-29.19%1-20.04 °C, M FAHEBEMER, SRR FTH AT ERE TEEE X MEARSEELEERE>-17
°C B &t I A (¢ Winter Gold” W E M B A ER G AE-27 C), B4 S LM EEEANEELLR,

202{;«\;5 SOD( #2 F AL 4l 5 (B ) \POD (3T AL 4 Bl ) B 7% 1k (5] M AE-17 “C 3K 2|3 % , T CAT( LA ML A8 )

EMEAE-27T CH AR, W3 AEXEEANFREFERERN, [£#8]4 AP Oosterwijk” 5

Gray MM EMEERK P EETHEM A BAREEBE MR ELZLG 2N, FH 4N ELT &M T
FEhE N R F] 55K KK ¢ ¢ Oosterwijk’ | ¢ Gray’ . ‘ Red Sprite’ | Winter Gold” ,

IR b & A F R ROR 38 5 A 2B B 0 2R MR

53K S 15688 SRR SRS A TR ( BTIRARSS ) #RIRES (0SID)

LS 1000-2006( 2020) 05-0034-07

Physiological responses of seedlings of four Ilex verticillata varieties to

low temperature stress and a comparison of their cold resistance
MA Juanjuan, ZHAO Bin, CHEN Ying" , LING Xichen, YU Jie, CHEN Xi

( Co-Innovation Center for the the Sustainable Forestry in Southern China, College of Biology and the

Environment, Nanjing Forestry University, Nanjing 210037, China)

Abstract: [ Objective] Investigating the cold resistance of four Ilex wverticillata varieties provides a guidance and a
reference for seedling promotion and research of these new varieties. [ Method ] The physiological responses of four I. ver-
ticillata varieties ( ‘ Red Sprite’ , ‘ Gray’, ‘Qosterwijk’ and ‘ Winter Gold’ ) to low temperature stress were studied by
exposing their branches to temperature treatments of 0 C, =7 °C, =17 C and =27 C for 24 h. Cold resistance of the
four varieties was compared. [ Result] The relative conductivity and malondialdehyde content of the four varieties in-
creased with a decrease in temperature, and reached a maximum at =27 °C. The low temperature semi-lethal tempera-
tures for ‘Red Sprite’ , ‘Gray’, Oosterwijk’ and ‘ Winter Gold’ were —26.38 C, —-24.26 C, -29.19 C and
—-20.04 °C, respectively. Associated with the decrease in treatment temperature, there was an increase in the soluble
sugar, soluble protein, and proline contents and osmotic regulators at > =17 °C ( the soluble sugar of ‘ Winter Gold’
reached its highest point at =27 °C) ; however, the appearance of peak temperature for each variety was different. The

H, 0, content and the activity of superoxide dismutase and peroxidase all reached their highest value at =17 “C. The ac-
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tivity of the catalase enzyme increased sharply at =27 °C, indicating that the three enzymes had a temperature effect on

the scavenging of reactive oxygen species. [ Conclusion ] The cold resistance of ¢ Qosterwijk’ and ¢ Gray’ was stronger

than that of the other two varieties as a whole. Through the comprehensive analysis of membership function and weight

value, the order of cold resistance of the four I. werticillata varieties, from strong to weak was; * Oosterwijk’ >

“Gray’ > ‘Red Sprite’ > ‘ Winter Gold’.

Keywords : Ilex verticillata varieties; low temperature stress; physiological response; cold resistance evaluation
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Fig.1 Effects of low temperature stress on relative electric conductivity and MDA content of four

Ilex verticillata varieties
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Table 1 The semi-lethal temperatures(LT,,)
with four varieties of Ilex verticillata
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HI:IFP . . vH 2
‘et fitting curve equation HEE/C R
varieties of Logistic LTso
‘Red Sprite’ y=100/( 1+1.642e%01%) -26.4 0.952
¢ Gray’ y=100/(1+2.173e%%2) -24.3 0.969
¢ Oosterwijk’ y=100/(1+1.692¢%01 ) -29.2 0.976
‘ Winter Gold”  y=100/( 1+2.140e%9%) -20.0 0.945
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Fig.2 Effects of low temperature stress on soluble sugar, soluble protein and proline content of four

SR varieties
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Fig.3 Effects of low temperature stress on SOD, POD and CAT activities and H,0,

content of four I. verticillata varieties
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Table 2 Comprehensive of membership function value of four varieties of 1. verticillata

pi e REC MDA  H,0, ss sp Pro SOD POD car  HBHECERIE
varieties appraisal average value
‘Red Sprite’ 0.43 0.87 0.81 0.52 0.39 0.51 0.29 0.17 0.43 0.49
¢ Gray’ 0.46 0.76 0.70 0.46 0.42 0.67 0.20 0.10 0.44 0.47
‘ Oosterwijk’ 0.50 0.21 0.75 0.46 0.85 0.65 0.29 0.70 0.32 0.52
‘ Winter Gold’ 0.42 0.43 0.75 0.44 0.35 0.29 0.15 0.19 0.23 0.36
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Table 3 Comprehensive appraisal of cold resistance on four varieties of 1. verticillata

L PUFEHEFREL(D) cold resistance index LRE VM E
. comprehensive
varieties REC MDA H,0, SS SP Pro SOD POD CAT assessment
‘ Red Sprite’ 0.034 0.049 0.129 0.038 0.039 0.051 0.010 0.037 0.076 0.549
‘ Gray’ 0.039 0.020 0.211 0.067 0.040 0.051 0.005 0.008 0.077 0.605
‘ Oosterwijk’ 0.013 0.020 0.065 0.097 0.117 0.016 0.011 0.025 0.110 0.665
¢ Winter Gold’ 0.036 0.017 0.146 0.036 0.022 0.042 0.007 0.028 0.045 0.461
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