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Abstract: The contents of 8 elements, i.e. Na, K, Ca, S, P, Al, Fe and Mn, in 62 plant species in South
Junggar desert were studied. There the climate was continental arid, with an annual precipitation of 110~
220mm falling mainly in the spring and summer and a potential annual evaporation of about 2000mm.
Along with the various but regular topography, various types of soil occurred in the desert.

The vegetation was sparse in coverage. Dominant species of the communities were mainly of
Chenopodiaceae, Compositae, Cruciferae, Leguminosae and Graminosae. They were Seriphidium
borotalense , Ceratocarpus arenarius, and Petresimonia brachiata on the alluvial fans; Reaumuria soongorica
and Haloxylon ammodendron on the alluvial plain, with Tamarix ramosissima often occurred in the
relatively low places; Haloxylon persicum and some grasses on the fixed sandland ; Kalidium foliatum, K.
caspicum, Halocnemum strobilaceum and Suaeda physophora on saline land or salinized soil; Phragmites
australis and Achnatherum splendens at the edge of alluvial fans where the groundwater was shallow and
even seeps out on ground surface.

Plant materials were collected during two periods between 1959 and 1963 and between 1989 and
1993. 400 samples of above ground parts for herbaceous species and leaves or twigs for woody plants were
collected. The contents of the 8 elements were determined in normal method of chemical analysis.

The results show the contents of these elements and their variations differed among the 62 species:

sorted by the mean content, a sequence was Na>K>Ca>S>P>Al>Fe>Mn. This was quite similar to
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that in Alashan desert, Inner Mongolia. The variation coefficients of Mn, Fe, S, Na, Al, Ca, K and P
were 1. 875, 1. 695, 1.392, 1.302, 1. 062, 0.894, 0. 683 and 0. 491, respectively. The content of each of
the elements also differed among samples of the same species and from different environments. The
variation coefficient of P was relative large, even significantly larger than that among species. In contrast,
the variation coefficients of K and Ca were relatively small. Similar to those found from the plants in
Alashan desert, the contents of pairs of elements, i.e. Fe and Al, S and P, Na and S, in these species
showed significantly positive correlation. It indicates that these desert plants absorbed these pairs of
elements in coordination. The correlation coefficient between the contents of Fe and K was significantly
negative , suggesting the two elements might repel each other in absorption. The results of clustering and
ordination of 62 species and their communities, based on the element contents, also demonstrate that each
ecologically functional group of species had its characteristics of element content. Saline plants had high
content of Na and S. Plants preferring to grow on sandland had high content of K, and low content of Na.,
and lower ratios of Fe to Al than other plants.
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Table 1 Variable of element contents( %) in 62 plants species from South Junggar desert
Min. Median Max. Mean Geomean S. D. C.V. Max : Min
Fe 0. 001 0.023 0.615 0. 059 0. 024 0. 100 1. 695 615.0
Al 0. 001 0.076 0. 665 0. 096 0. 069 0.103 1. 062 665.0
Mn 0. 001 0. 002 0.107 0. 008 0. 003 0.015 1. 875 107.0
P 0.017 0.157 0.463 0.173 0.151 0. 085 0.491 27. 24
K 0.371 1. 857 6. 805 2.399 1. 960 1. 639 0. 683 18. 34
Na 0. 059 0. 984 16. 61 3. 141 14203 4. 089 1.302 281.5
Ca 0.150 1.658 7.679 1. 775 1.267 1.587 0. 894 51.19
S 0. 040 0. 39 6. 89 1. 058 0. 495 1.473 1.392 172.3
3.1.2 1 62 Mn . Fe ,Al.Na.S )
1.062~1. 875; N . . Fe
(Calligonum mongolicum) . s N (Nanophyton
erinaceum) ., Al (Calligonum aphyllum)
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repens) (Halogeton glomerathus) . N (Salsola korshinskyi) . S
N .S . . (Karelinia
caspica) P.K.Ca s . 18~51 P
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pennata) | (Anabasis salsa) P . (Artemisia arenaria) .
(Nitraria sibirica) . K N . ,
(Chenopodium album) . . (Zygophyllum fabago) . Na

N ’ N N o



8 : 1199

s o 3 ,P
s o 0.761, 0.697.
0.678. 0.664 0.491C 1),
. K.Na.Ca.S , 14
7 K Ca 0. 30, N N
2 N

Table 2 Plant species number, code and names

1Epr Ephedra przewalskii 32 Nsi Nitraria sibirica
2 Cri Calligonum rigidum 33 Zfa Zygophyllum fabago
3 Cmo C. mongilicum 34 Rso Reaumuria soongorica
4 Cle C. leucocladum 35 Tra Tamarix ramosissima
5 Cha C. hashyaricum 36 Lbi Limonium bicolor
6 Cap C. aphyllum 37 Lop L. otalepis
7 Pav Polygonum aviculare 38 Lse Lappula semiglabra
8 Aap Anabasis aphylla 39 Ale Artemisia lessingiana
9 Ael A. elatior 40 Ste Seriphidium terrae-albae
10 Ana A. Salsa 41 As Artemisia sphaerocephalla
11 Car Ceratocarpus arenarius 42 Aar A. arenaria
12 Cal Chenopodium album 43 Asa A. santolina
13 Cor Corispermum orientale 44 Kca Karelinia caspica
14 Hpe Haloxylon persicum 45 Ssc Seriphidium schrenkianum
15 Ham H. ammodendron 46 Acs Achnatherum splendens
16 Ece Eurotia ceratoides 47 Asi Agropyrom sibiricum
17 Hgl Halogeton glomerathus 48 Apu Aeluropus pungens
18 Hst Halocnemum strobilaceum 49 Ape Aristida pennata
19 Hha Halimodendron halodendron 50 Cvi Chloris virgata
20 Kf Kalidium foliatum 51 Ere Elytrigia repens
21 Kca K. caspicum 52 Lpe Lolium perrene
22 She ( ) Salicornia europaea 53 Pau Phragmites australis
23 Sko Salsola korshinskyi 54 Sgl Stips glareosa
24 Sph Suaeda physophora 55 Ssu Sorghum sudanense
25 Lpe Lepidium pefoliatum 56 Cph Carex physodes
26 Lla L. latifolium 57 Cpa C. pachystilise
27 Tqu Tetracme quadricornis 58 Sde Suaeda dendroides
28 Asp Alhagi sparsifolia 59 Sac S. acuminata
29 Hed Hedysarum scoparium 60 Pbr Petrosimonia brachiata
30 Msa Medicago sativa 61 Ner Nanophyton erinaceum
31 Tfo Trigonella foenum-graecum 62 Sbho Seriphidium borotalense
3.2
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Table 4 The ratios of element content in 18 plants species from South Junggar desert

Plant species Fe : Al Na : K Na : Ca Na : S K: Ca Ca:P S:P
Calligonum mongolicum 0.017 0. 312 0.853 3.038 2.735 6.667 1. 871
Aristida pennata 0.131 0.471 0.743 7.830 1.577 25.70 2.439
Haloxylon persicum 0.147 0. 450 0. 504 6. 487 1.119 28. 21 2.190
Seriphidium borotalense 1. 255 0.223 0. 249 0.418 1.114 2.253 1. 341
Haloxylon Ammodendron 0.158 2.902 3.042 9.88 1. 048 17.68 2.705
Anabasis elatior 1. 000 3.299 4.421 9.471 1. 340 5.515 2.574

Halocnemum: strobilaceum 1. 388 12. 26 33.33 4. 007 2.718 1. 408 11.72
Halimodendron halodendron 1.118 0. 264 0. 369 0. 397 1. 397 3.777 3.516

Kalidium foliatum 1. 378 7.157 24. 26 2.949 3. 389 1.462 12.02
K. caspicum 1.228 15.52 28.81 8.119 1. 856 1.471 5.219

Salsola korshiskyi 1. 400 6. 384 24. 87 1.942 3.595 2.214 28. 35
Nitraria sibirica 1.179 4.106 4. 868 3.698 1.185 4.719 6.211

Tamarix ramosissima 1.217 4. 059 3.134 0.723 0.772 6.269 27.16

Reaumuria soongorica 1.023 6.471 11.29 2.403 1. 675 3.677 20. 23
Seriphidium terrae-albae 0. 180 0.299 0.502 1. 411 1. 681 6.900 2.432
S. schrenkianum 1. 291 1. 029 2.052 2.473 1.994 3.082 2.557
Phragmites australis 3.077 0.273 0.746 0. 320 2.735 2.128 4. 954
Achnatherum splendens 1.353 0.220 0.643 0. 842 0. 930 3.738 2. 857
Mean 1. 030 3. 645 8. 038 4. 245 1.937 7.048 7.797
Geomean 0. 642 1.433 2.541 2.367 1.762 4. 464 4. 831
Standard deviation 0.728 4.471 11.33 4.832 0. 865 8.156 8.716
Coefficient of variation 0.707 1.225 1. 409 1.138 0. 446 1.157 1.118

3.2.2 62
5. 5 , Fe ALS P.Na S 0. 001
,Ca K 0.01 , Fe K 0.01
s s Fe
Al.Na S
5 62 8

Table 5 The correlation coefficients between element contents in 62 plants species from South Junggar Desert

Fe Al Mn P K Na Ca

Al 0.766%

Mn 0. 209 0. 046

p 0.323" 0.037 0.139

K —0.331% —0.074 0.093 —0.151

Na 0.039 —0. 045 0. 006 0. 140 —0.171

Ca —0.074 —0.012 0.077 —0.242 0. 3792 —0.226

S 0. 064 —0.141 0. 055 0.479% —0.236 0.496%  —0.245
1) a<<0. 055 2) a<<0.01; 3) ¢<<0. 001
3.3
3.3.1 62 1. s 11. 223 61



22

1202
62 . 57
7 1 60 55 2 .
1 7 .
. Na.S . Na.S ¢
. an Na
( 6.264) 6 H
(18). 22),
(34), 2. 2
6.904 (58 59 ).58 12
. 8 )2
Na. , 12> K
11 .
Na 3
. 62 20 15 .
1 43 44 453 .
3 .43 11
, K. Na ;44 7 s
Ca 345 16
18 62 TWINSPAN
Ca . . 52 8 ( ’
’ ’ ’ K.Ca ’ Fig.1 The TWINSPAN classification of plant species
K.Ca ° M Ca by 8 elements (plants species names matching the
K ’ o numbers on right see table 2)
39 .
. Na.S R
1. 492 . Na Na 9
2. 830 . o
30 ( ) 2, s
8.433 + . Na.S
. 7.197 K.Ca Fe.Al o
. 5.384 . 11 . ;
1.958 . . .
R 6 H R
5 + . 17
. 3.147 . . . R
7 . ; . .
3 (27.19.1) . 7 , .
(5.9, (0.511),Na .
3.3.2 8 . 30 6
[ﬂD s
[9]0

70% ,



Table 6 Eigenvalues, percentage and variable scores of 8

elemental contents in 30 comunities
1 2 3
Axis 1 Asix 2 Asix 3
Eigenvalues 0. 305 0.063 0.017
Percentage 64.691 13.369  3.611
Cum. percentage 64.691 78.060 81.670
Variable scores
Fe 0.692 —1.507 —1.162
Al 0.896 —0.509 —1.196
Mn 0.454 —1.334  0.173
P 0.987 —1.220 —2.101
K 1. 629 0.972 0. 882
Na —0.266 1.371 —0.114
Ca 1.907  0.476 —0.007
S —0.155 —0.661 1. 541
6 ) 8
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78.06% , 1.2 H
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s K.Ca s
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Fig. 2 The TWINSPAN classification 30 plant
communities by 8 elements (communities matching the
numbers on the right are as following, species names
and their codes see table 3)

1. Suaeda dendroides + S. acuminata community, 2.
Abo* + Car community, 3. Pbr community, 4. Sph
community, 5. Hst community, 6. Hst -+ KIf
community, 7. Hst + Pco community, 8. Kf 4+ Pco
community, 9. Kf 4+ Acs community, 10. Kf + Apu
community, 11. Kca + Ael community, 12. Kca +
Rso community, 13. Acs + Asp community, 14. Apu
community, 15. Pau -+ Apu community, 16. Hha
community, 17. Camphorosma monspeliace community ,
18. Rso + Nsi community, 19. Rso + Ham
community, 20. Rso + Ael community, 21. Rso +
Salsola  subcrassa community, 22. Hpe -+ Cri
community, 23. Cap community, 24. Hpe -+ Aar
community, 25. Ece + Cap community, 26. Ham —+
Asa community, 27. Ham community, 28. Ape
community, 29. Cle + Cph community, 20. Aar +

Asa community
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Fig. 3 The ordination results of 30 communities based on their contents of § elements (A, Axis 1 vs Axis 2; B,

Axis 1 vs Axis 3)
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