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Dynamic Changes in Osmotic Adjustment Substance of
Three Camphor Species Under Natural Cooling
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Abstract ; By using Cinnamomum bodinieri, C. camphora and C. caudiferum as experimental materials,
dynamic variations in soluble sugar, proline, soluble protein and the leakage rate of electrolyte were in-
vestigated in the process of natural cooling from October 2009 to April 2010, and their comparison was
analyzed to identify the cold resistance of three camphor tree species. The results indicated that in the
process of natural cooling, before the middle of December, with a shorter duration of low temperature,
the leakage rate of electrolyte changed with temperature but the change was not significant. In January,
the content of osmotic adjustment substance increased rapidly with four successive days of low temperature
at -8 C. Compared with December 28, 2009, the content of soluble protein and soluble sugar in-
creased by 16.59% , 43.44% , 24.29 % and 8.19% , 21.27% , 16.72 % on 9 January, 2010, and
the increase amplitude of C. bodinieri and C. caudiferum reached a significant level. As temperatures con-
tinued to decrease, the content of osmotic adjustment substance decreased and the leakage rate of electro-
lyte increased ; from February to March, as the temperature increased, soluble protein and proline content
increased again, but the leakage rate of electrolyte reduced to the minimum, which indicated that the
damage of cell membrane caused by low temperature gradually restored; a fuzzy mathematics method

showed that the cold resistance of the camphor trees first increased and then reduced, but finally further
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strengthened. The cold tolerance abilities are ranked in the following order: C. bodinieri > C. camphora >

C. caudiferum.

Key words ; camphor tree; cold resistance ; natural temperature reduction ; fuzzy synthetic evaluation; os-

motic adjustment substance
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Tab.1 Growth conditions of the three camphor tree species
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Fig. 1

The highest and lowest day temperatures of Zhengzhou City from October 30 in 2009 to April 16 in 2010
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Tab.2 The highest and lowest day temperature of sampling

dates
KFEH O/ C O/ C
2009-11-03 6.5 0.2
2009-11-19 2.2 -1.5
2009-12-17 0.6 -3.6
2009-12-28 0.1 -5.5
2010-01-09 -2.6 -4.9
2010-01-23 1.7 -1.0
2010-02-03 0.9 -2.1
2010-03-10 6.5 0
2010-03-16 10.3 0.6
2010-03-27 14.5 10.3
2010-04-16 13.1 5.7
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Tab.3 Effects of natural cooling on the leakage rate of electrolyte in leaves of three camphor tree species %

P 2009-11-03  2009-11-19 ~ 2009-12-17 ~ 2009-12-28 ~ 2010-01-09 ~ 2010-01-23 ~ 2010-02-03  2010-03-10  2010-03-16  2010-03-27  2010-04-16

R 130142 10a 15361140 23.46+2.31h 8.80£0.51a 42.42£2.32d 28.60 £2.11hc 21.44£1.50b 12.801.01a 15.63£1.31a 10.76+1.22a 13.45+1.03a
Tk 15.67£2.03ab 10.03£1.12a 16.41 £1.52ab 11.38 £0.12a  27.58 £2.14b 33.80 £2.62bc 17.89 £1.63ab 13.69£2.33a 10.74£1.87a 10.37£1.66a 9.37+1.45a
i 14.28+1.65a 10.67+0.24a 13.65£1.97a 11.05£0.12a 29.29£2.47¢ 38.09+3.01d 17.46£1.45ab 9.98+1.54a 15.43£2.14a 11.05£0.12a 12.751.16a

1) AP HIEATHME « A2 RATEES, LEAHMRA FHE LT £ FRE%E(Duncan’s i%,P >0.05).
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Tab.4 Effects of natural cooling on the soluble protein mass ratio in leaves of three camphor tree species

mg -+ g

R 2009-11-03  2009-11-19 ~ 2009-12-17 ~ 2009-12-28  2010-01-09

2010-01-23

2010-02-03  2010-03-10  2010-03-16  2010-03-27  2010-04-16

Rt
T 2.10£0.12a  3.89£0.29ab 4.69 +0.21ab 5.87£0.30b
i 2.53£0.10a  3.35£0.21a 5.18 £0.54ab 6.34£0.55h

2.50£0.31a  3.42£0.11a 5.32£0.10b 6.21£0.55bc 7.24£0.43c 6.38£0.54bc 6.192£0.55bc 5.32£0.25h 4.04 +0.48ab 4.04 £0.34ab 4.25£0.29ab
8.42£0.32d 7.66£0.22¢ 6.56+0.11be 5.44£0.52b 5.32:0.51b 4.3420.55ab 4.97£0.25ab
7.88£0.31c 6.19£0.41h  6.11£0.78b

5.45£0.39ab 4.78£0.52ab 4.26£0.35ab 4.65£0.54ab

DR PRIFEAFHME £ 474 £ AFTEES, LEAMRA T4 KT Z7F R 2% (Duncan’s #%,P >0.05).
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Tab.5 Effects of natural cooling on the soluble sugar mass ratio in leaves of three camphor tree species

mg -+ g

WE 2009-11-03  2009-11-19  2009-12-17  2009-12-28  2010-01-09

2010-01-23

2010-02-03  2010-03-10  2010-03-16  2010-03-27  2010-04-16

Rt

3.32£0.11a 4.49£0.22ab 4.37£0.35ab 4.80£0.32b 5.1920.26b 5.12£0.54b 4.37:0.36ab 4.07£0.33a 4.02£0.28a 3.00£0.28a 3.5420.1la

T 3.80£0.32a 4.72£0.31ab 4.97£0.54ab 5.9720.15b 7.2420.66c 5.58£0.26b 4.69£0.54ab 4.32+0.52a 4.12£0.46a 3.84:0.31a 4.64£0.31ab
i 3.74£0. 14 4.3420.18ab 4.59£0.51ab 5.4420.25b 6.35£0.32c 5.25£0.22b 4.70£0.25ah 4.58+0.34ab 4.290.44ab 4.0820.12a 4.83£0.19ab

DA FHBEAFHM+47E 2, BITHESE, LAAME FEH AT EZFREE (Duncan’s 3% ,P >0.05).
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Tab.6 Effects of natural cooling on the proline mass ratio in leaves of three camphor tree species mg - g

B Fif 2009-11-03 2009-11-19 2009-12-17 2009-12-28 2010-01-09 2010-01-23
=i 0.1123 £0.013 2a 0.134 7 £0.015 1ab 0.1853 +0.021 1b 0.2134 £0.012 1b 0.241 5+0.032 5¢ 0.217 6 £+0.029 5b
Y3 0.092 3 £0.022 2a 0.147 3 +£0.023 1ab 0.2139+0.030 0b 0.2532£0.033 3¢ 0.396 6 +0.029 7e 0.374 4 £0.028 7de
Fi 0.086 7 £0.012 5a 0.153 2 +0.012 Sab 0.181 7 +0.037 1b 0.2143 £0.011 2b 0.260 4 +0.022 1c 0.203 0 +0.023 0b

P Fif 2010-02-03 2010-03-10 2010-03-16 2010-03-27 2010-04-16
B M 0.194 1 £0.026 4b 0.173 1 £0.036 5b 0.1451 £0.032 5ab 0.1137 £0.034 7a 0.130 4 £0.022 3a
Y73 0.325 5 +£0.040 0d 0.2154 +£0.035 6b 0.218 7 £0.034 5b 0.152 2 £0.035 Oab 0.189 4 £0.024 5h
Fi 0.198 7 +0.017 8ab 0.178 6 £0.032 5ab ~ 0.165 6 £0.035 6ab 0.1191+0.038 7a 0.143 7 £0.025 6ab

1) &P 2P £ AR 2 RIATEES , LAA AR F 84 K7 £5F R 2% (Duncan’s #%,P >0.05).
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Tab.7 D value and comprehensive evaluation of the cold
tolerance
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0.000 0
0.0413
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0.087 1
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Tab.8 Synthetic evaluation of the cold resistance character

of three camphor tree species
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