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Low-temperature tolerance characteristic and ecological evaluation of broad-

leaved evergreen tree species

XIE Xiao-Jin', HAO Ri*Mingl *,ZHANG Ji-Lin® (1.College of Horticulture, Nanjing Agricultural University, Nanjing
21009532 . Forestry Academy of Jiangsu Province, Nanjing 211153,China). Acta Ecologica Sinica.2004.24(11) :2671~2677.

Abstract: Three eco-physiological characteristics including electric conductivity under lower temperature treatment, coldness
index and adaptability of growth were used to analysis the ability of 24 broad-leaved evergreen tree species to withstand the
rigors of cold temperature. These plants which naturally distributed over the north limit of differently subtropical latitude were
introduced to the open in Nanjing. It is found that coldness index based on the meteorological records of the north limit of their
natural habitats is closely related to climate condition of natural vegetations, but is not tightly correspondent to their low
temperature tolerance. The best example is that the hardness of Parakmeria lotungensis in Nanjing was stronger than that of
Cinnamomum camphora which naturally distributed over the north of subtropical area, although the former naturally
distributed over 26° N south of subtropical area. Electric conductivities of excised-leaves under simulated {reezing treatment
were measured and lethal temperature 50 (L'T50) were calculated. The results could correctly indicate the low temperature
tolerance of these tree species in quantitative determination. They are also important indexes to introduce new broad-leaved
evergreen tree species to higher latitude by comparing with the tree species of known adaptabilities. Six species selected from
24 broad-leaved evergreen tree species were chosen to measure the contents of soluble sugars and proline in excised-leaves. The
results show that the contents of soluble sugars and proline were increased under the proper conditions as the temperature was
decreased, suggest that they could be supplementary characteristics of the low temperature tolerance. Altogether the research
results demonstrate high value to predict the low temperature tolerance of broad-leaved evergreen tree species and provide the

best clue as to the potential usefulness of that species in its new habitat.
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Table 1 Lists of 24 species of broad-leaved evergreen tree species
North limit of distribution Tree species
Cyclobalanopsis glauca, Cinnamomum camphora, Cinnamomum chekiangensis,
North of subtropical Cyclobalanopsis gracilis, Lithocarpus glabra, Terstroemia gymnanthera, Camellia sasanque
Camellia oleifera, Ilex latifolia Ilex rotunda, Viburnum rhytidophyllum ,
Osmanthus cooperi » Acer oblongum
Phoebe chekiangensis Michelia foveolata var. cinerascens., Michelia maudiae,
Middle of subtropical Distylium buxifolium . Sycopsis sinensis Chimonanthus nitens , Elaeocarpus
decipiens, Acer fabri
Michelia chapensis, Altingia gracilipes, Parakmeria lotungensis
South of subtrepical
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Table 2 Temperature distribution of twenty-four broad-leaved evergreen tree species

e
Tree species Distributed site of north limit Wi CI
Cinnamomum camphora 5 66. 1 —7.4
Phoebe chekiangensis 3 37.4 —3.8
Cinnamomum japonicum 5 61.9 —9.3
Cyclobalanopsis gracilis 5 60. 3 —10.3
Cyclobalanopsis glauca 8 91.9 —20.9
Lithocarpus glabra 5 65.2 —7.0
Parakmeria lotungensis 2 25.2 —0.5
Michelia foveolata var. cinerascens 2 24.7 —1.4
Michelia maudiae 2 24.8 —1.1
Michelia chapensis 2 25.0 —1.3
Distylium buzifolium 2 24.1 —1.6
Sycopsis sinensis 4 44.9 —7.5
Altingia gracilipes 2 24.5 —0.4
Terstroemia gymnanthera 6 71.0 —13.5
Camellia sasanque 1 59.0 —6.2
Camellia oleifera 5 60. 6 —7.1
Acer oblongum 3 35.9 —1.7
Acer fabri 2 14.6 —5.1
Ilex latifolia 5 60. 6 —13.4
Ilex rotunda 3 36. 1 —4.3
Elaeocarpus decipiens 2 25.3 —2.1
Chimonanthus nitens 2 25.8 —2.0
Viburnum rhytidophyllum 6 69.5 —11.8
Osmanthus cooperi 4 40. 6 —4.3
3 Logistic LTs,
Table 3 The parameters of Logistic and LT'soof broad-leaved evergreen tree species
@
_ a® H2 O ‘
Tree species R?
Cinnamomum camphora 21.5657 . 2973296 90. 59678 0. 9880
Phoebe chekiangensis 6.262822 . 1068771 109. 883 0. 9885
Cinnamomum japonicum 9. 249665 . 1224006 96. 5834 0.9737"
Cyclobalanopsis gracilis 14. 96546 . 2325609 80.26997 0.9843*"
Cyclobalanopsis glauca 9.531765 . 2122116 81. 86549 0.9716""
Lithocarpus glabra 21.21753 . 4312594 79.82815 0.9852""
Parakmeria lotungensis 8.214293 . 1247985 136.595 0.9963*"
Michelia foveolata var. cinerascens 3. 68639 0.13999522 96. 00597 0.9870*"
Michelia maudiae 5.260814 0.10000422 135. 3771 0. 9802 "
Michelia chapensis 4.20509 ). 2450975 91. 34095 0.9993**
Distylium buzifolium 18.96192 . 2743986 97. 96856 0.9829**
Sycopsis sinensis 3.395566 0.1310101 88. 4363 0.9910**
Altingia gracilipes 21. 06859 0.3181132 77.99639 0. 9805 **
Terstroemia gymnanthera 33. 8148 0. 3178556 85. 20246 0.9943**
Camellia sasanque 59. 76543 0. 5356852 85. 66926 0.9847
Camellia oleifera 23.01297 0.3593977 87.33661 0.9769 "
Acer oblongum 1. 608058 0.0661962 110. 0406 0. 8406*
Acer fabri 3. 064852 0.2138862 60. 23592 0.9678*"
Ilex latifolia 8. 448085 0.1000924 111. 2664 0.8699*
Ilex rotunda 5.678523 0.1045159 105. 2335 0.9796 "
Elaeocarpus decipiens 4.921104 0.1812101 81.3235 0.9668 "
Chimonanthus nitens 9. 43945 0. 2609087 78. 68556 0.9587""
Viburnum rhytidophyllum 1. 843917 0.1237709 97. 48096 0. 8905
Osmanthus cooperi 8. 90288 0.1105954 126. 558 0.9466 "
@ Indicate gradual curve;@) Curve slope; @) Equation coefficiently @) * % , %

Indicate the significance of R?,respectively



11 : 2675

g 8574 |- F#® Cinnamomuns camphora . . 85.65 W Camellia sascanque
] . ;
E 71.69 7167
?{j 57.64 57.58 |
2L
E 4358 4370
®3
T 2953 29712 -
|4
3 .
g 1547 . 1573 . . ] 1 B
=20 -5 -8 -1 -14 -17  -20
4 EE R Temperature( 'C )
1 Logistic

Fig.1 Logistic curve of electrolyte leakage (%) to temperature of Cinnamomum camphora and Camellia sasanque
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Table 4 The average of soluble sugar content of six broad-leaved evergreen tree species under different temperature

The content of soluble sugar(g/100g DW)

Tree species —17C —11C —5C 5C Range
Cinnamomum camphora 31. 59abAB 33. 80aA 29. 06bcAB 26.29cdABC 7.51
Ilex latifolia 35.53aA 29bAB 23. 29cdeBC 22.45cdeBC 13.08
Parakmeria lotungensis 42. 44bB 46. 99aA 42.8bB 36. 8cC 10. 19
Cyclobalanopsis glauca 36. 76aA 35. 86abA 32. 03bcA 31. 1cA 5. 66
Elaeocarpus decipiens 38.47aA 38. 69aA 39. 05aA 36. 45aA 2. 60
Acer fabri 17.57aA 17.55aA 17. 56aA 15. 96aA 1.61
2.4 6
6 s —17C.—11C —5C 3 s 5C
, ( 5).6 5C
o ) ) 6 s ’ -
5C —17¢C s s o —5C —11¢C
b b o b b
H N ’ o ,6 ’
0.03~0.06mg/g DW , . ,  0.06~0.05mg/g DW;
0.03 mg/g DW; . 0.04mg/g DW,
56
Table 5 The average of Pro content of six broad-leaved evergreen tree species under different temperature
The content of Pro(mg/g DW)
Tree species —17C —11C —5C 5C Range
Cinnamomum camphora 0. 13aA 0. 14aA 0.12aA 0. 10aA 0. 04
Ilex latifolia 0.13aA 0.11bB 0.07cC 0.07¢C 0. 06
Parakmeria lotungensis 0. 14bAB 0.17aA 0. 14bAB 0.11cB 0. 06
Cyclobalanopsis glauca 0. 14aAB 0. 16aA 0.12bB 0.11bB 0. 05
Elaeocarpus decipiens 0. 14aA 0. 15aA 0. 14aA 0. 12aA 0.03
Acer fabri 0. 10aA 0.12aA 0.13aA 0.11aA 0.03
3
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2002 * ( ) 2002 * ( )
1 2257 1. 206 1 2927 0. 904
2 1045 0.968 2 2257 1. 206
3 2927 0. 904 3 1087 0. 684
4 983 0. 888 4 1430 0. 348
5 333 0.842 5 1045 0.968
2002 * ( ) 2002 * ( )
1 579 0.931 1 1353 0. 883
2 1353 0. 883 2 922 0.610
3 885 0.761 3 885 0.761
4 522 0.626 4 579 0.931
5 128 0.612 5 538 0.334
2002 1534 * (

1 WORLD J OF GASTROENTEROLOG 1633 2.579

2 674 2.426

3 1204 2.301

4 935 2.133

5 4151 1. 926

6 767 1. 858

7 1638 1.708

8 342 1. 676

9 1020 1. 453

10 559 1. 418

11 763 1. 416

12 2870 1. 397

13 1649 1. 370

14 1362 1. 349

15 CHIN PHYS 563 1.277

16 276 1. 245

17 1812 1.239

18 2257 1. 206

19 536 1. 203

20 711 1.197

2002 1534 * (

1 4151 1. 926

2 3321 0. 706

3 2927 0. 904

4 2870 1.397

5 2707 0.782

6 2653 0. 604

7 2463 0. 834

8 2268 0. 608

9 2257 1. 206

10 2241 0. 975

11 2044 0. 989

12 2025 0.769

13 2003 0.472

14 2002 0. 636

15 1999 0.478

16 1984 0.927

17 1902 1.117

18 1838 0. 800

19 1838 0. 800

20 1812 1. 239

%

2003

“



