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3037 N, 114 08 E, . 16.3 G,
—17.3 G 4.2 C, 1 214~ 1 448 mm, 4~7
6 6 —2
211 ~272 d, 1 810~2 100 h, 4.37<X10° ~4.72X10 kJ °m .
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Table 1 Growth status and living place of 21 studied plants
/m / cm /m
Magnolia cylindrica 70 223 460X 4. 80
Magnolia amoena 100 414 7.20X 7. 70
Mang lietia patungensis 60 4 46 41X 4725
Magrnolia zenii 920 38 6.50X 5. 10
Parakmeria yunnanensis 20 095" 0.76X 0. 97
Liriodendron chinense 110 341 6.70X 6. 0
Mang lietia grandis 30 08 1.30X 1 10
Michelia wilsonii 43 L1 1.60X 1. 45
Phoebe chdciangensis 60 318 5.00X 4. 00
Cinnamomum japonicum 22 083 1.00X 1. 45
Neolitsea saicea 70 223 3.70X 3. 40
Phoebe sheara'i 65 255 3.90X 3. 90
Phoebe zhennan 85 27 4.00X 4. 10
Phoebe bournei 35 09" 0.50X 0. 80
Tsoongiodendron odorum 45 223 3.50X 3. 40
Mang lietia insignis L5 Lo’ 0.80X 2 10
Litsea auriculata 25 - 1L.70X 1. 9
Magnolia officinalis subsp. biloba 70 32 3.00X 4. 40
Michelia maudiae 50 191 3.30X2 60
Michelia figo 38 127° 2.50X2 20
Cinnamomum platyphy [lum 85 350 5.20X5. 30
*
1.2
2004 6~10 20 : 4 :
10~100 ( ). . 80 C ,
HZSO4 7HZO2 ’ ’ 9 ’
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", HNOs-HCIOs  -ICP .
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, , lmm - ) 0.03 mol °L. ~ NH,F-0. 025
1 1
mol°L.  HCI - , 1 mol°L. 'NH4OAC - ,
—1 —1
1 mol °L. 'NH4OAC - ; 1.5 g°kg CaCl,-BaSO,
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10 mg°kg 61 ~100mg°kg
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. 24 mg°kg .
—1 10
, 400 50mgkg . e
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Table 2 Contents of six macronutrients and pH values of soil
/ (mg'kg D
pH
115. 30 7.00 98 90 175800 23 00 46 @0 S04
48.20 6. 80 76 20 1 690. 00 432 00 25 30 507
73.40 3.70 72 60 1477. 00 318 00 31 40 506
11110 5.69 87 60 105. 10 189 00 51 30 430
87.00 5.80 83 & 1256. 00 291 00 38 70 48
22
2.2 1 RESHFHESMN ;
b ) 3 b
—1 11 —1
9.728 ~20. 252 g°kg s « H 3.0 ~50. 0 g°kg
—1 —1
10.0~20. 0 g°kg . 0.986~2 074 g°kg -
—1
~2. 0 gokg I’} ° ~ ° 11
—1 —1
1.0g°kg > 20g°%ks » ’
3 6 .
Table 3 Average contents of six macronutrients and N ‘P ratioes of all plants
/ (gokg™H
16 612 12 1.22+0. 18 9 6241.92 15.84+2 73 3.5640. 31 0 %4026 13. 65
138+1 34 1.38+0. 17 9394212 16.5+3 37 462710, 41 0 %4026 10. 01
121+272 1. 13+0. 16 7 701248 15.043 39 3.8640. 51 0 61+0.18 10. 70
13 612 33 1.32+0. 14 6 3613.37 14944 53 4.59+0. 60 1 780 12 10. 31
170+23%4 1.27+0.28 424222 83+1 5 2.57+0. 45 0651016 13. 36
2031 &8 1. 451029 8 27191 11.4£3 40 2.85+0. 46 0 68£0. 08 13. 93
133+2 89 1. 24+0. 31 4 00160 17.645 39 4.00=%0. 40 1 19£0 10 10. 71
97+19% 1. 15+0. 41 3381166 16.14+5 30 3.7040. 67 1 71048 8 4
16 02 26 1. 43+0. 37 7444222 10.34+3 43 4.3910. 8 1 51077 1. 2
14 3+4 66 1.28+0. 19 4 44+0.63 29.0+3 36 4.80+0. M 1 530+0 57 1. 14
1254265 1. 34+0.79 4 71+1.61 14.74+4 95 2.2740. 70 0 77+0.18 9.3
139+1 32 1. 160. 32 533142 61 10.8+1 88 3.8610. 61 091+0.75 11. 91
13 740 61 0.994-0. 12 4 59+1.03 19. 144 93 4.00+0. 76 0 9740.24 13. 86
1354+3 27 1. 10£0. 24 6 46+1.21 16.0+3 03 5.2041. 17 1L 07+0.17 12. 27
16 8+2 4 1. 3240. 27 8 +1.79 71107 1.2040. 17 0 58+0.10 12. 74
14 941 00 1. 01£0.29 327+1.34 9.8+3 M 15140 27 0 81+0.06 14. 81
14 440 45 1. 57£0.59 362+1.94 14.6+3 79 2.0340. 63 1L 660.50 9. 14
16 61+3 58 1. 88+0. 34 8 B3+1.35 7.9+0 74 2.2140. 26 0 2+0.20 . &0
16 8+1 40 1. 5440.22 9 15+1.40 6.8+2 & 1.96+1. 13 0 70+0. 08 10. 90
1374205 2.07+0.55 10 48+3. 06 14.8+4 58 3.4740 80 1 %4033 . 56
17 240 78 1. 87£0. 18 10 8+1.25 10.8+2 21 2.6940. 20 08=+0. 12 17
L 3 00~50 00 2.0~ 11. 00 3.00~50.00 1 00~ 50 00 0.50~7. 00 1 00~5.00 —
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Table 4  Backgroud contents and average contents of six macronutrients
/(gkg ) / (gkg™ D
7. 6000~ 22 313 14.90+3 20 133
0. 639~2 924 1 36040 133
1. 188~ 153 119 6 9+2.90 133
4. 069~ 37 671 13.70+6 10 133
0. 860~ 6. 698 329+1.30 133
0. 406~ 2. 513 L 4=£0.50 133
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Figure 1  Regression of N and P

a., regression-between N and P optents;  h. regression between N ‘P and Peontent; c., regression between N P and, N content
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Table 5 Analysis of comelation about six macronutrient s

0.4% "7 1
0.445"" 0.53"" 1
—0353"" —0. 120 —0.408"" 1
—033"" —0. 082 020" 05" |
—0.18 0 202" 0.025 0377 0 38" * i
* % s ¥
23
b
(g -
’ o
= A / A (A ). 6.
6 6

Table 6  Biological absorption coefficients of 6 macronutrients of all plants leaves

29 #4 226, 6 13251 10.71 1120 2. 8
372 59 183 02 129. 32 11.18 14 52 19. 39
305 0 165. 8 106. 02 10.16 121 56. 81
356 80 185. 44 87. 61 10.07 14 4 20 80
311 25 132 53 46,51 10.92 11 6 5. 35
346 27 194. 35 6l. 10 19.43 15 10 47. 61
314 46 18875 711 7.31 12 14 2 o
266 4 18. 16 63. 20 12.90 12 56 30 &
57 2 229, 47 110. 49 480 378 18. 40
272 8l 203, 52 7.63 6.64 47 2 83
04 0 1. 73 7142 9.89 6 37 52 &
508 03 225, 51 118. 90 535 6 % . 8l
416 71 28, 95 126. 00 4. 60 615 0. %
506 09 234, 06 149, 49 7.28 8 45 27. 51
237 153, 11 48 20 78, 68 13 57 B 15
255 45 182, 28 9 37 108. 32 15 06 3. 16
%64 53 141. 16 119. 65 140. 57 18 37 37. 76
182 10 275. (9 5. 48 10, 42 21 17 37 68
196 67 258. 70 6l. 77 19. 53 119 30. 53
04 35 139, 11 7. 25 5. 84 2132 2 49
157 11 117. 07 6. 36 9.10 27 49 2o
3774 19 8 8. 11 23.99 12 91 3L 25
92 9 00 3159 37.17 518 2 83

6 . 21 100, 221, 22.2, 223
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Mass fraction and bioavailability of macronutrients of 21 ex-situ
conservation rare plants in Wuhan Botanical Garden

ZHONG Zhiiang"*, XU Youming's CHEN Fang’, WAN Kai-yuan’
(1. College of Hotticulture and Forestry Science, Huazhong Agrcultural Universty, Wuhan 430070, Hubei,
China; 2. Wuhan Botanical Garden China Academy of Sciences Wuhan 430074 Hubei China)

Abstract: Based upon the plant nutrient consewation strategy “ecogical similarity” of ex-situ conservation, the
nutrient status and the soil condition of 21 kinds of ex-situ conservation rare plants of Magnoliaceae and Lauraceae in
Wuhan Botanical Garden were studied. The results showed that the sequence of average content of macronutrients in
the soil was Ca>Mg> N> K> S> P. The sequence and the average content of macronutrients indicated that the
contents of available nitrogen, phosphor and potassium were low in the soil. And though the analysis of the
average contents, background content and the ratio of N/P, it was found that the contents of phosphorus, sulphur
and nitrogen wewe low in the plant leaves too. The bioavailability sequence of the 6 elements was N> P> K> S>
Ca>Mg, which could reflect the damand sequence of plant in some way. Based upon the analysis of the nutrient
status of plant leaves and soil, it was suggested that more N, P and K should be added inthe soil to assure the
success growth of rare plant “from seed to seed”. [Ch, 1 fig. 6 tab. 17 ref.]

Key words: botany; rare plant; ex-situ conservation; nutrient elements



