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STUDIES ON THE CHARACTERISTICS OF ELEMENT CON-
TENTS IN THE DOMINANT PLANT SPECIES OF THE

THREE-GORGES REGION IN CHINA

HE Jin"Sheng CHEN Wei-Lie WANG Qi-Bing
(Institute of Botany, The Chinese Academy of Sciences, Beijing 100093)

Abstract The characteristics of the contents of 20 elements (Al, Fe; Mn, Cas Mg, K. S,
Si» P, Cds Cus Zn, Ti, Ni» Srs Mo, Na, B, Cr, V) in 16 plant species collected from the
Three Gorges Region in China were investigated.- The average contents of Ca, K and Mg
were higher than 1 000 g °g71, that of Al. P. Si. Fe. S and Mn ranged between 100~1
000 Mg °gil and Ti Cu. Ni» Cr» Mo. Cd and V were less than 10 tg -gil~ The level of Na
content was less than that of the reported- The main character of the element contents was of
the Ca—K type- The contents of P, S, Ca and K in different plant samples showed a normal
distribution pattern, while Al and Mn showed a elements lognormal distribution pattern-
Plant species differed greatly in the element contents- On analyzing the coefficient of varia~
tion (C-V., %), Al, Mn, Mg, Ni; Sr and Fe had higher C- V-, while the C- V- of K, S
P. Cr. Cd and Cu was less than 60%. and Cu had the lowest C- V- The correlations be-
tween Al and Fe, Al and Ti, Al and Cr, Al and V, Cd and Sr, Cd and Mo, Fe and V, Zn
and Cr, Niand Sr» Mg and Ni, Mo and Sr, Ca and Sr: Cr and Mo, Na and Mg, Na and P,
P and S were statistically significant in different plant species- The classification of the 16
plant species and 20 elements by two-way indicator species analysis (T WINSPAN ) method
may suggest the difference in element contents of the different plant species-
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Table 1 Summary statistics of the contents (fg+g 'in DW) of elements in 16 dominant
plant species collected from the Three Gorges Region in China

Amount of

Element species Mean Min Median Max S-D- Semean C.V.(%0)
Ca 16 10 970 2280 9192 26 860 6 608 1652 60.23
Mg 16 1792 114 1854 5000 1413 353 78.85
K 16 6191 1450 5508 11 330 2545 636 40.77
Si 16 601.0 60.0 382.0 1747 498.0 124 82.86
S 16 490.3 216 475.4 843.2 181.2 45.3 36.96
16 735.3 265 677.8 1463 330.6 82.6 44.96
Al 16 472.0 82.0 228.0 2206 550.0 137 116.5
Fe 16 357.5 121 264.8 1264 280.0 70.0 78.32
Mn 16 230.4 16.0 124.4 1071 278.2 69.5 120.9
Mo 16 4.832 0.268 5.378 9.491 2.391 0.598 48.00
Na 16 32.19 3.70 31.62 56.71 15.59 3.90 48.43
B 16 14.36 0.82 14.31 39.97 9.280 2.32 64.62
Cr 16 4.372 1.60 3.908 11.09 2.401 0.60 54.92
A 16 0.9850 0.431 0.7630 2.540 0.6320 0.156 63.25
cd 16 1.988 1.24 1.423 4.553 1.112 0.278 55.94
Cu 16 7.859 4.62 7.443 12.30 2.057 0.514 26.17
Zn 16 26.36 10.6 23.75 60.46 13.73 3.43 56.09
Ti 16 6.380 2.03 5.220 17.51 4.160 1.04 65.20
Sr 16 41.22 6.24 36.42 141.2 35.91 8.98 87.12
Ni 16 9.660 3.49 5.600 33.00 9.670 2.42 100.0
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Fig-1 Frequency distribution of some elements in the 16 plant species
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Table 2 The ratios of element content in the above~ and under-ground organs

Element Qv L R C v H 1 M Qq
Al 0.41 0.96 0.50 0.08 0.17 0.12 0.67 0.74 0.16
Cd 0.32 0.30 77.80 0.94 2.47 0.54 0.81 0.91 1.24
Cu 1.29 0.96 1.27 0.54 1.83 0.40 0.83 1.19 1.00
Fe 1.01 0.52 0.73 0.25 0.30 0.12 0.62 0.62 0.29
7n 1.63 1.10 0.79 0.67 2.63 0.33 1.02 1.25 0.92
Ti 0.57 0.55 1.12 0.28 0.41 0.20 0.58 1.27 0.41
Mn 11.58 0.65 3.22 0.58 1.64 0.40 0.67 1.48 2.60
Ni 1.81 1.87 1.17 0.72 1.06 0.36 0.78 0.90 1.06
A 0.51 0.42 1.00 0.32 0.49 0.05 0.51 0.06 1.00
Sr 1.78 1.92 2.85 0.62 3.69 0.77 0.73 2.16 0.86
Mo 17.29 3.43 0.94 0.61 0.52 0.32 0.77 0.86 0.94
Ca 2.31 1.93 2.30 0.67 2.49 0.37 1.44 1.39 1.25
Mg 1.71 4.04 1.47 0.91 2.40 0.61 0.58 2.08 0.78
K 1.60 1.50 1.67 2.90 1.84 1.62 1.21 1.90 0.48
Na 1.15 0.68 0.97 0.45 0.43 0.85 0.14 0.37 0.30
P 2.47 3.55 1.40 1.66 2.65 0.81 0.80 1.72 0.73
Cr 0.67 0.48 0.55 0.34 1.11 0.22 0.68 0.63 0.55
S 1.25 1.89 0.83 3.25 3.19 1.15 0.64 1.60 0.39
Si 1.50 1.19 0.36 0.24 0.54 0.87 0.91 0.31 0.13
B 1.47 1.41 1.68 2.64 2.26 0.11 0.32 3.70 1.01

Qv- Quercus variabilis; L. Loropetalum chinese; R- Rosa laerigata; C- Cotinus coggygria; V- Vitex nequndo; H-
Heteropogon controtus; 1. Imperata cylingrica var- major; M- Myrsine africana; Qq- Quercus glandulifera var- bre~
vipetiolata-

3.3 EYhaREERXR

MR S AJRAE H =0k A X 16 FhiEY) 20 NTR Z RIRASCKR R, JTuR A EA BEH
KFEZMA Al il Fe Al A1 Ti Al F1Si Al F1 Cr Al f1 V .Cd 1 Sr.Cd F1 Mo .Fe #1V .Zn
A1 Cr Ni Sr.Mg K1 Ni, Mo F1Sr.Ca F1Sr.Cr 1 Mo .Na FlI Mg.Na MP.SFP; T



458

1

v ¥

it

10 %

£3 KISUHRRBEYHTRER(Mg-gH 5TE FE>100 vg-g 'HTHR)

Table 3 Element (—100 g -gil mean contents of the dominant species collected

from the Three Gorges Region in China (mean. tg -gil, in dry matter)

Series . Life Amount .
No. Species form of Part of plant Al Fe Mn Ca Mg K S Si P
samples
1 Coriaria nepalensis s 2 Twig and leaves 135.0 239.5 122.5 6866 5000 5307 538.5 757.2 886.7
2 Cotinus coggygria s 3 Twig and leaves 182.3 218.0 21.98 19620 480.6 11330 452.5 274.9 730.7
3 Cunninghamia lanceolatat 1 Twig and leaves 245.0 305.5 277.9 11150 1860 5187 267.9 277.8 534.3
4 Heteropogon controtus  h 2 Aerial part 643.6 388.2 116.0 4935 646.7 7450 590.7 1747 481.3
5 Imperata cylindrica h 2 Aerial part 2206 1264 49.91 5869 494.9 8510 498.2 1406 316.0
var- major
6 Loropetalum chinese s 4 Aerial part 687.2 266.9 16.02 16820 164.7 4310 315.2 815.2 717.8
7 Miscanthus sinensis h 1 Aerial part 1054 632.7 80.98 2275 845.4 4885 436.6 1079 438.2
8 Myrsine af ricana s 2 Aerial part 869.7 552.0 39.70 13260 113.7 8839 501.5 284.9 637.8
9 Pinus massoniana t 8 Twig and leaves 183.5 120.2 382.3 6336 1855 5710 682.3 110.0 1207
10 Iéyrucanthalfor upeana. s 2 Twig and leaves 101.3 121.1 131.9 19100 3856 5960 843.2 156.1 936.3
11 er:ercu,s granauc t 6 Aerial part 82.37 146.0 189.3 8506 878.8 1450 216.2 59.79 265.1
12 Y {,’eri’,ﬁ%‘@%‘af},ﬂ ti? t 3 Twig and leaves 218.4 38.1 1071 9719 2143 3281 425.9 753.8 833.5
13 Rosa laerigata s 2 Aerial part 237.7 218.6 126.3 5276 1852 4864 298.7 177.5 604.5
14 Sapium debiferum t 2 Twig and leaves 123.9 262.8 500.2 8666 3118 7550 779.2 940.6 1463
15 Vernicia fordii t 1 Twig and leaves 412.8 3515 411.2 2686 2687 4674 368.0 448.7 587.4
16 Vitex nequndo s 4 Twiq and leaves 175.4 219.0 50.04 10300 2679 9742 620.7 314.9 1015
s- shrub; t- tree; h- herb.
T4 KISBHRXAREYNTREE (Mg » HTE SE<10X10"'HTH)
Table 4 Element mean contents (<100 g 'gil) of the dominant species collected
from the Three Gorges Region in China (mean Mg 'gil » in dry matter)
Series . Life Amount . R
No. Species form of Part of plant Cd Cu Zn Ti Ni Sr Mo Na B Cr V
samples
1 Coriaria nepalensis s 2 Twig and leaves 1.316 8.311 18.77 2.965 22.10 43.01 3.334 56.71 15.94 2.4730.694 4
2 Cotinus coggygria s 3 Twig and leaves 1.442 5.464 12.55 4.896 3.546 13.80 5.056 18.99 39.97 1.569 1.134
3 Cunninghamia lanceolatt: 1 Twig and leaves 1.264 5.422 10.57 6.578 5.342 46.22 5.410 32.71 6.528 3.2760.9580
4 Heteropogon contro- h 2 Aerial part 1.242 4.620 24.05 7.054 3.494 9.549 5.339 30.54 0.818 3.8290.4308
5 LIur/jzperata cylindrica h 2 Aerial part 1.414 7.053 23.45 17.51 4.983 6.240 8.185 21.19 1.640 8.647 2.540
var- major
6 Loropetalum chinese s 4 Aerial part 1.340 6.896 15.39 4.881 5.343 49.72 5.638 29.78 14.62 3.2500.869 9
7 Miscanthus sinensis h 1 Aerial part 1.432 8.333 60.46 7.980 4.162 13.26 9.491 9.141 17.69 11.09 2.012
8 Myrsine af ricana s 2 Aerial part 1.256 6.950 32.21 14.99 3.648 14.13 5.658 17.55 20.63 4.9810.7822
9 Pinus massoniana t 8 Twig and leaves  2.945 6.289 24.26 4.246 5.866 18.31 2.766 25.53 12.58 3.9870.5836
10 Pyracantha orT g 2 Twig and leaves ~ 4.191 9.467 25.83 5.772 5.872 101.3 0.315 51.43 12.56 2.428 1.629
11 Z?;%%%s glandulif~ t 6 Aerial part 1.598 7.812 12.38 2.031 5.958 32.68 5.416 3.699 6.226 5.2520.4308
var- brevipetiolata .
12 Quercus variabilis t 3 Twig and leaves  1.312 9.529 21.03 4.201 10.07 40.17 5.765 41.38 13.69 4.2760.4627
13 Rosa laerigata s 2 Aerial part 1.403 10.41 19.55 4.398 6.318 50.09 5.172 46.38 15.18 3.7290.4308
14 Sapium debiferum t 2 Twig and leaves 2.565 9.809 31.19 3.401 33.00 55.19 5.681 50.00 10.26 2.5280.606 5
15 Vernicia fordii t 1 Twig and leaves ~ 4.553 7.075 43.73 5.541 30.08 141.2 0.268 35.26 13.99 4.061 1.455
16 Vitel neqilndo s 4 Twigand ieaves BL812, 44072 | 23 M [ 42 0

S-

shrub; t- tree; h- herb-
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Heteropogon controtus
D2 N=4 Imperate cylindrica var. major
Miscanthus sinensis
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Ti Rosa laerigata
Ds

D1, N=1 Loropetalum chinese
Sr
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D3
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D4 Vitex negundo

Mo D 9,N=2
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Fig-2 A dendrogram of 16 plant species with T WINSPAN classification

TS KL= 20 MTRZBEMBAEX R (16 FiE)

Table 5 A matrix of correlations between the 20 elements in the 16 plant species

Al Cd Cu Fe Zn Ti Mn Ni Sr Mo Ca Mg K Na S Si B P Cr

Fe 0.680° 0.297 —0.158

Zn  0.219 0.237 0.380 0.126

Ti  0.867 7 —0.164 —0.2310.560 " 0.208

Mn —0.319 0.058 0.200 —0.184 —0.036 —0.329

Ni o —0.259 0.299 0.203 —0.150 0.175 —0.3230.467 °

" %

Sr —0.358 0.589 " 0.199 0.275 0.111 0.332 0.263 0.602 "
Mo 0.547 —0.753°%-0.083 0.208 0.084 0.394 —0.072 —0.319-0.692 "
Ca  —0.246 0.307 —0.117 —0.350 —0.044 —0.089 0.034 0.274 0.692 —0.543 %

Mg —0.519% 0.251 0.495" —0.426 0.087 —0.457 " 0.309 0.600 " F—0.5247 0.137

K 0.192 —0.256 —0.047 —0.110 0.148 0.421 —0.315 —0.111 —0.305 0.138 0.191 —0.059

Na —0.407 0.314 0.496% —0.150 —0.058 —0.343 0.268 0.474* 0.452 —0.520 0.080 0.771 "% 0.011

S 0.094 0.379 0.253 0.055 0.281 0.043 0.070 0.193 0.033 0.320 —0.035 —0.440 0.431 0.454

Si 0.5917% —0.300 —0.234 0.338 0.194 0.348 0.016 0.093 —0.2940.500" —0.354 —0.177 0.156 —0.027 0.142

B —0.325 —0.054 0.176 —0.311 0.131 —0.157 —0.181 —0.096 —0.014 —0.115 0.441 0.046 0.498* —0.006 0.074 —0.441

P —0.506" 0.234 0.375 0.389 0.083 0.394 0.396 0.430 0.149 0.353 0.079 0.546" 0.192 0.263

%

Cr 0.716™ —0.174 0.047 0.469 ™ 0.581 7 0.538° —0.153 —0.278 —0.3550.631 0. 456 "

—0.395 0.376 —0.263—0.497
v 0.645 0671 20 T09¢7ros " 0-308' 10 G157 g 81 L0 it 90! 1@ loder L b bid LLb  basl g il bl 15620 Jot) Lootes ol bst Ll Sheo! syt

)5; %% p<0.01.
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