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Variation in characteristics of rare and threatened plants after ex-situ
conservation

HUANG Shi-Xun LI Rui-Tang LUO Wen-Hua ZHOU Tai-Jiu TANG Wen-Xiu WANG Yan
Guangxi Institute of Botany Chinese Academy of Sciences Guilin  Guangxt 541006

Abstract We compared morphological characters phenology and chemical elemental contents of seven
threatened plant species in limestone soil with those in acid red soil. The results show that the following
variations occurred after the plants had been introduced to acid soil 1 the leaves became larger and
thinner and the seeds and leaf shape of some species changed 2 the flowering fruit bearing and leaf
falling was delayed one week 3 the chemical content of N Zn B and Al increased as much as 20%
but Ca decreased by 10% though much higher than those in acid soil 5 the K B absorbencies of the
plants in limestone soil were about 10% 4 the content of Ca decreased but was still much higher than
the plants in acid soil. The content of Al higher than those in acid soil but the absorbencies of other ele-
ments N P Ca Mg Fe Al Mn and Zn were lower than those in acid soil.
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Table 1 =~ Source of materials in limestone soil in Guangxi
C
. The site of collect Mean annual The site of phenological .
Species N L Life form
sample in limestone temperature observation in limestone
Deutzianthus tonkienensis Pingxiang 21.3 Pingxiang Tree
Hainania trichosperma Pingxiang 21.3 Pingxiang Tree or shrub
Zenia insignis Leye 16.4 Xishan Tree
Handeliodendron bodinieri Leye 16.4 Leye Tree or shrub
Lagerstroemia guilinensis Xishan 19.2 Xishan Shrub
Heteroplexis microcephala Yangshuo 19.2 Yangshuo Herb
Pteroceltis tatarinowii Yanshan 19.2 Yanshan Tree
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Table 2 The phenological period of seven threatened plant species
Shoot vegetating Flowering Leaf falling
Species Observation S i Leaf Fruit
opecies site prouting expanding bearing
First Second Beginning  Flourish  Last phase Beginning Late
3 3 4 5 5 8
Pinexi Early Middle Late Early Middle Late
ngxiang March of March April May of May August
Deutzianthus
tonkienensis 3 3 5 5 6 9
Y ansh: Late Late Early Middle Early Early
anshan March March May of May June September
3 3 9 9 10 11 2
L Middle Late Early Middle of Early Early Early
Pingxiang . )
of March March September September  October ~ November February
Hainania
trichosperma 4 4 9 9 10 11 1 2
Yansh Early Middle Early Late Middle of Middle of Late | ~ Middle
anshan April of April September  September  October ~ November ale January ¢ February
3 4 3 6 4 9 10
. Middle . Late Middle Middle of Early
Xishan of March Early April March of June April September Late October
Zenia
insignis 3 4 3 6 4 9 11
Yanshan Middle Early Late Middle Late Early Early
ansha of March April March of June April September  November
3 3 9 1
L Early Middle Early Early
Handeliod- eye March of March September January
endron 3 3 4 5 5 12 1
bodinieri Early Middle Late Early Late Early Late
Yanshan . o
March of March April May May December  January
3 3 3 6 6 6 6 9 8 11
Xishan Middle Late Late Late Early Early Middle Late Late Early
sha of March March March June June June of June September  August November
Lagerstroemic
guilinensis 3 3 3 6 9 11
Y ansh: Middle Late Late Middle Late Late
ANSHAN - of March March March of June September  November
3 3 3 6 9
Yanesh Early Middle Late Late Early
angsiuo March of March March June September
Heteroplexis
microcephala 3 3 3 7 9
Yansh Early Middle Late Early Late
anshan March of March March July September
3 3 3 3 3 9 11 12
Yanshan Early Early Middle Early Middle Early Late Late
s March March of March March of March September November December
Preroceltis
tatarinowii 3 3 3 3 3 9 12 1
Yansh Early Early Middle Early Middle Early Early Early
anshan March March of March March of March September December  January
200 ¢
10 ~24 cm 8§ ~18 cm 5~12 cm
10 em
30 cm
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Table 3 The comparison of element content between the soil in the original area and that of the introduced area
The soil of original area :
The soil Acid red
Average of introduced  soil in
a b C d e f g area Guilin
PH 7.4 8.0 7.0 7.0 6.9 7.0 7.6 6.3
Organic 49.306 4.582  39.169 359.782  61.464  28.546  66.902 18.021
matter g/kg
¢/kg 28. 600 20.059 22.720 208.690 35.452 16.558 38.806 10. 453
N g/kg 3.429 2.860 3.349 10.701 6.874 2.556 3.364 4.733 1.032 1.265
P g/kg 1.303 1.407 1.787 2.351 2.084 0.587 1.514 1.576 0.629 0.390
K g/kg 5.055 2.138 2.908 9.252 13.766 1.762 6.355 5.981 9.786 15.631
Ca g/kg 13.033 41.796 6.456 30.521 30.836 2.269 38.927 23.405 6.299 0.179
Mg g/kg 7.905 25.978 12.772 18.966 10.962 16. 860 22.938 16. 626 5.732 2.111
Fe g/kg 28.461 27.010 37.140 14.864 27.865 89.192 31.228 36.537 13.101 65.744
Al g/kg 3.668 3.798 4.064 5.526 3.715 6.368 3.747 4.412 3.406 86.260
Mn g/kg 1.473 1.541 2.404 2.928 1.059 1.894 0.775 1.725 0.418 0.357
Zn ppm 334.80 351.50 33.40 314.9 203.40 148.80 381.60 304.73 71.2 <50
B ppm 77.40 49.20 68. 60 68.90 59.60 44.73 112.60 75.46 108.10 -
C/N 8.34 7.01 6.78 19.50 5.19 6.48 11.54 10.13
a Deutzianthus tonkienensis Yellow limestone soil b Hainania trichosperma Yellow limestone soil
c Zenia insignis Brown limestone soil  d Handeliodendron bodinieri Black limestone soil e

Lagerstroemia guilinensis Yellow limestone soil [
Pteroceltis tatarinowii  Black limestone soil

* . . 1982

Heteroplexis microcephala  Brown limestone soil

g
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Table 4 The comparison of element content of the seven threatened plants in the original area and the introduced area
N P K Ca Mg Fe Al Mn Zn B
Species Area g/kg go/kg g/kg g/kg g/kg g/kg g/kg g/kg ppm ppm
Deutzianthus Original area  13.440 1.847 3.678 41.259 1.794 0.357 0.098 0.0328 19.00 50.25
tonkienensis Introduced area 16.641 1.228  4.077 37.354 0.985 0.368 0.068 0.0327 22.27 33.20
Original area  18.202 2.434  3.779 50.931 0.763 0.365 0.079 0.0811 30.59 78.21
Hainania trichosperma Introduced area 20.747 1.784  3.259 43.306 1.572 0.357 0.114 0.1427 38.50 74.41
Original area  22.525 1.788  3.859 27.529 0.533 0.334 0.095 0.0476 32.75 23.81
Zenia insignis Introduced area 27.937 2.560  2.550 30.380 0.149 0.512 0.113 0.0853 44.34 31.54
Original area  11.902 1.207  1.403 33.681 1.267 0.338 0.048 0.0483 18.58 43.66
Handelioden- Introduced area 17.432 1.949  1.780 29.168 1.149 0.389 0.259 0.0692 20.98 34.89
dron bodinieri *
. . 16.217 2.640 1.287 33.991 1.177 0.194 0.020 0.0292 18.15 -
Mulun  limestone soil
Lagerstro- Original area  12.658 1.890 3.871 30.314 1.494 0.504 0.073 0.1008 20.76 26.04
emia guilinensis Introduced area 27.398  1.792 4.462 25.477 2.322 0.573 0.382 0.1114 34.51 24.66
Hetero- Original area ~ 6.480 1.041 16.017 27.181 5.434 0.470 0.104 0.0782 37.99 31.00
plexis microcephala Introduced area 28.786 1.856 38.878 16.989 5.403 0.390 0.195 0.0836 35.83 60.16
Original area  24.496 1.308 3.474 49.918 2.441 0.628 0.241 0.1046 29.22 45.43
Preroceltis Introduced area 25.675 1.239  3.495 51.646 2.299  0.496 0.287 0.0990 30.54  60.35
tatarinowii B
. . 22.060 0.745 1.815 62.154 0.483 0.348 0.187 0.1240 96.46 -
Mulun  limestone soil
! Lo . 18.527 3.693 3.728 37.256 3.252 0.611 0.199 0.0910 26.98 42.63
Average of 7 species in limestone soil
! _ S 23.488 4.062 4.046 33.474 3.288 0.630 0.383 0.1151 32.43 45.60
Average of 7 species in acid soil
- 10 . . . - 0.875 6.938 33.610 - 0.095 0.294 0.062 - -
Average of 10 limestone plants in subtropical
- 10
- 0.836 6.459 8.717 - 0.049 1.515 1.414 - -
Average of 10 acid soil plants in subtropical
* 1998 ® % 1982
7 Ca  23.405 g/
Ca Pinus masso- kg 4 100 7
niana 6 Ca 41.796 g/
Ca kg Ca
3 pH 6.3 Fe Al 2.3.2
pH
7 7 7
4
1 7 Ca
7 9
10 2% ~90% N Al Mn Zn 20%
8 N P Ca Mg Fe Mg Fe 2% ~3% 2 Al
Al Mn Zn
Fe Al 2 ~4 K B Al 1
Ca pH
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N Al Mn Zn Ca
P K Fe Mg B
Fe
2.3.3
Ca 7
Ca 33.474 g/kg
10
= x 100
8.717 g/kg 10
33.610 g/kg 7
Ca
Ca 5
Al 7 10
Al 0.383 g/kg
0.199 g/kg 1 K B 8
Al 1.515¢/kg
Al
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Table 5 The comparison of element absorbencies of seven plants in their original area with the introduced area
N P K Ca Mg Fe Al Mn Zn B
Species Area g/ kg e/kg g/ kg e/kg  g/kg  gkg g/kg  g/kg ppm ppm Average
Deutzianthus Original area  391.95 141.75 72.76 316.57 22.69 1.25 2.67 2.23 5.68 64.92 102.25
tonkienensis Introduced area 1612.50 195.23 41.66 593.01 17.18 2.81 2.00 7.82 31.27 30.71  253.42
Original area  636.43 172.99 176.75 121.86 2.94 1.35 2.08 5.26 8.70 158.96 128.73
Hainania trichosperma Introduced area 2010.37 283.62 33.30 687.51 27.42 2.72 3.35 34.14 54.07 68.83  320.53
Original area  672.59 100.05 132.70 426.41 4.17 0.90 2.34 1.98 7.56 34.71 138.34
Zenia insignis Introduced area 2707.07 406.99 26.06 482.30 2.60 3.91 3.32 20.41 62.28 29.18 374.41
Handelioden- Original area  111.22  51.34 15.16 110.35 6.68 2.27 0.87 1.65 5.90 63.37 36.88
dron bodinieri Introduced area 1689.15 309.86 18.19 463.06 20.05 2.97 7.60 16.56 29.47 32.28 258.9
Lagerstro- Original area  1.8414  90.69 28.12 98.31 13.63 1.81 1.97 9.52 10.21 43.69 48.21
emia guilinensis Introduced area 2654.84 84.90 45.60 404.46 40.51 4.37 11.2 26.65 48.47 22.81 334.38
Hetero- Original area  1035.99 177.34 909.02 1197.93 32.23 0.53 1.63 4.13 25.53 69.30 345.36
plexis microcephala Introduced area 2789.34 295.07 397.28 269.71 94.26 2.98 5.73 20.00 50.32 55.65 398.03
Original area  728.18  86.39 54.84 128.23 10.64 2.01 6.43 13.50 7.66 40.35 107.28
Prteroceltis tatarinowii Introduced area 2487.89 196.98 5.71 819.91 40.11 3.78 8.43 23.68 42.89 55.83 371.52
Average 1480.50 185.23 141.94 437.12 23.94 2.40 4.26 13.39 27.86 55.04
Average in limestone soil 537.36  117.22 198.48 342.81 13.28 1.45 2.57 5.47 10.18 67.90
Average in acid soil 2278.74 253.24 85.40 531.42 34.59 3.36 5.95 21.32 45.54 42.18

Order

Average

N>Ca>P>K>B >Zn > Mg > Mn > Al >

Limestone soilN > Ca > K > P > B > Mg > Zn > Mn > Al >

Acid soil

N >Ca>P>K>Zn >B > Mg > Mn > Al >
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