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Fig .1 The 15 families of desert plants and species of each family
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Tab. 1 Variation of elemental content of 79 desert plants /(mg- g™)

B . WM BARF bR o U ARER RE g il A A% = A
TR on RBKHOBOME gy s #fi 19 i
N 82 4592 476 9.65 2068 025 044 1876 002 080 026  12.00~75.00 15.00
p 104 1310 0.02 655.00 133 004 116 072 005 450 2999  0.12~10.00 2.00
K 109 7287 158 46.12 948 032 125 590 004 305 10.63 1.00~68.00 10.00
Ca 109 33.00 031 106.45 996 028 1.02 574 004 127 034  0.40~50.00 5.00
Mg 109 2024 076 26.63 473 010 0.8l 3.63 004 169 262  0.70~9.00 2.00
Na 73 14620  0.03 5848.00 1257 068 1.89 244 011 338 13.66  0.002~1.5 0.01
Cu 100 021  0.002 105.00 0.02 000 176 0.01 004 528 3001  0.004~0.02 0.006
Fe 91 1132 0.08 141.50 076 0.03 142 051 006 7.83 73.66  0.002~0.7 0.1
Mn 92 040  0.02 20.10 0.10 000 0.72 0.08  0.04 187 4.61 0.0003~1 0.05
Zn 94 0.74  0.003 246.67 0.09  0.00 2.00 003 005 278 619  0.001~0.4 0.02

TE  n AEEAEL Co 8 5 25
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Tab.2 The comparison of leaf element content in desert plants between different families /(mg- g™)
B LR
N P K Ca Mg Na Cu Fe Mn Zn
AAR 12.54+ 0.69+ 4.63+0.88c 4.38+ 2.06+0.17d  0.61= 0.01+ 0.55+0.1a  0.07% 0.03+
Gramineae 1.32ab 0.41cde 0.92ab 0.63a 0.001a 0.01b 0.03a
R 15.55+ 1.7+ 13.4x 12.66+ 7.48+0.88bc  25.29+ 0.01+ 0.320.1a 0.08+ 0.04+
Chenopodiaceae 1.44ab 0.29bcde  3.74bc 2.49a 8.46a 0.003a 0.01b 0.04a
T A} Leguminosae  18.49+ 0.6+ 481+1.31c 3.36% 3.96+0.76cd 0.74+ 0.01+ 0.8+1.19a  0.09+ 0.04+
5.1ab 0.24de 1.39ab 1.62a 0.0la 0.02b 0.07a
VHR} 28 0.2+0.64e 5.71+5.04c 2.54% 2.36+0.35d - 0.01% 0.7+0.45a  0.07+0b  0.04+
Cyperaceae 1.47ab 0.002a 0.01a
FER Iridaceae  14.2 0.17+0.58¢ 3.88+1.33¢c 3.9+3ab  2.4+0.29d  0.46 0.01 0.4 0.03 0.01
i Fl Rosaceae 0.19+ 2.67+0.1c  2.25+0.1b  2.66+0.09d 0.23+ 0.01+ 0.3+0.04a  0.23+ 0.09+
0.0le 0.02a 0.002a 0.13a 0.01a
4%} Compositae  14.36+ 1.86+ 8.92+2.61c 7.22% 2.29+0.56d 0.72= 0.02+ 0.56£0.26a  0.09+ 0.05+
2.07ab 0.23bcde 2.19ab 0.22a 0.03a 0.02b 0.13a
BEELRL 20.87+ 1+0.18de  4.13+0.83¢ 9.61+ 8.29+1.62b  13.9+ 0.003+ 0.71£0.07a  0.05% 0.01+
Zygophyllaceae 6.6a 2.64ab 5.88a 0.001a 0.005b 0.001a
MR} 17.28+ 0.63£0.1e  5.31+0.83¢ 7.18+ 14.94+4.51a 20.83x 0.004+ 1.09+0.02a  0.03= 0.02+
Tamaricaceae 6.73ab 0.89ab 6.49a 0.001a 0.01b 0.003a
T4 F Liliaceae  13.09+ 1.38+ 8.22+3.12¢ 10.29+ 3.4420.45d  0.68+ 0.01+ 0.79+0.38a  0.03+ 0.02+
3.79ab 0.12cde 3.47ab 0.001a 0.001a 0.01b 0.001a
WelER 23.1#0ab  1.55x0cde 10.7x0c  11.3x0ab  3.62+0d - 0.02£0a  1.86+0a 0.11£0b  0.02+0a
Convolvulaceae
JRHER} 14.78+ 6.57+0.6a 6.06£1.09¢c 4.09+ 0.29+0.04d - 0.001% 0.01+0.01a  0.01% 0.02+
Ephedraceae 1.14ab 1.36ab 0.0005a 0.002b 0.001a
TR 18.96+ 4.15+ 52.26+ 444+ 1.4+0.07d  1.520.09a 0.003+0a 0.18+0.02a  0.02+ 0.24+
Cruciferae 1.48ab 0.labe 1.25a 0.29ab 0.001b 0.03a
v 18.1+ 321+ 32.67+ 8.9+3.93ab 2.34+0.37d  1.02+ 0.01+ 0.29+0.14a  0.06% 0.03+
Boraginaceae 4.59ab 1.08bed 8.95ab 0.34a 0.003a 0.06b 0.002a
He JLHTR 11.5£12b 197+ 18.99+ 434+ 2.14+0.86d 0.74= 0.01+ - - -
Geraniaceae 0.18bcde  3.75bc 2.08ab 0.25a 0.005a

T AR T RS AR IR Z A7 35 e 22 5 (P < 0.05) o —FoRiAR A9 EE .
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Tab.3 The comparison of leaf element content in desert plants among different life forms /(mg g™
. AR FAKEY) — AR RO A
a n JUTF- 2 {E=SD n JUfafF-3{H+SD n JUAP-H4{E£SD

N 40 14.15+1.11b 30 15.9+1.29ab 11 18.45+3.6a

P 60 0.57+0.23b 30 2.21+0.28a 14 1.26+0.33b

K 61 4.78+0.77¢ 33 16.07+3.32a 15 9.74+4.09b

Ca 61 4.91+0.77b 33 10.51+2.06a 15 5.03+1.86b

Mg 61 2.55+0.26b 33 5.34+0.86a 15 4.81+1.31a

Na 32 0.71+0.84a 27 9.4+6.7a 15 4.86+4.2a

Cu 57 0.01+0.004a 28 0.01+0.002a 15 0.01+£0.001a

Fe 55 0.57+0.07b 24 0.31+0.1b 12 0.88+0.88a

Mn 53 0.08+0.01a 24 0.07+0.01a 15 0.05+0.01a

Zn 55 0.03+0.02a 24 0.06+0.04a 15 0.03+0.02a

T« n W REARH, AN ) PR 3R R AR ) A 396 B (B AP T 3 e T3 25 57 (P < 0.05)
F4 EYMERTELR5 U BBz AMELLR
Tab. 4 Relationship between leaf element content and soil mineral elements
— IR
C N P K Ca Mg Na Cu Fe Mn Zn pH

N 0.05 -0.24" 0.08 -0.05 -0.02 0.06 0.18 -0.18 0.04 0.04 0.04 0.01
p -0.09 -0.10 -0.10 -0.05 -0.12 -0.02 -0.38 0.38 0.30° 0.30" 0.30° 0.16
K -0.18 -0.09 -0.06 -0.22° -0.05 -0.12 -0.22 0.22 0.00 0.00 0.00 -0.13
Ca -0.31" -0.23" 0.06 -0.14 -0.17 0.05 -0.75" 0.75" 0.42" 0.42" 0.42" 0.15
Mg -0.29" -0.24" -0.17 -0.21 -0.08 -0.19 -0.30 0.30 0.15 0.15 0.15 -0.04
Na -0.14 -0.29° -0.11 -0.15 -0.18 0.19 -0.83" 0.83" 0.21 0.21 0.21 0.14
Cu 0.01 0.10 0.16 0.02 0.03 -0.01 -0.01 0.01 0.18 0.18 0.18 0.12
Fe -0.2" -0.04 0.28" 0.01 -0.12 0.32° -0.50" 0.50 0.14 0.14 0.14 0.05
Mn -0.02 0.26° 0.28" 0.13 -0.08 -0.11 0.07 -0.07 0.02 0.02 0.02 0.07
Zn -0.03 0.417 0.02 0.15 0.00 -0.22 0.30 -0.30 0.00 0.00 0.00 -0.04

H*RR P<0.05/KF- B3 =+ 3R P<O.0LKY- L,
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Tab. 5 Summary of general linear models of
classification, life form and soil factors on the

concentration of mineral elements in herbaceous leaves

SERER(R) 1%

TR R EwE L
56.1 3.6 5 47.5
71.7 5.4 6.3 60
K 94.9 12 12.5 70..4
Ca 94.7 0.1 6.3 88.3
Mg 38.1 0.4 5.5 32.2
Na 66.7 9.1 9.1 48.5
Cu 36.1 0.6 1.8 33.7
Fe 54.6 1.9 2.2 50.5
Mn 78.5 4.5 4.7 69.3
7n 72.7 0.1 0.6 72
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Influence of life form, taxonomy, and soil properties on leaf concentrations
of elements in a temperate desert plant

SONG Xiao-qian, ZHANG Zhong-hua, TANG Zhong-hua
(College of Chemistry, Chemical Engineering and Resource Utilization, Northeast Forestry University, Harbin
150040, Heilongjiang, China)

Abstract: The functioning and biogeochemical cycles of terrestrial ecosystems are closely related to leaf element
concentrations. Understanding the biological and ecological factors affecting leaf element concentrations is therefore
important for modeling the productivity and nutrient fluxes of ecosystems and their responses to global change. In
this study, the concentrations characteristics of 10 elements (N, P, K, Ca, Mg, Na, Cu, Fe, Mn, and Zn) in the leaves
of 79 species of desert plants in 15 families were studied. The results showed that Gramineae, Chenopodiaceae, Le-
guminosae, Cyperaceae, Compositae, Ephedraceae, Cruciferae, Boraginaceae, and Geraniaceae have K>Ca, and Iri-
daceae, Rosaceae, Zygophyllaceae, Tamaricaceae, Liliaceae, and Convolvulaceae have K<Ca. The concentrations of
P, K, Ca, Mg, and Na were highest in annual herbs, the highest concentrations of N were in shrubs, and the highest
concentrations of Fe were in perennial herbs, which reflected the absorption and accumulation of mineral elements
by plants of different life forms.In general, soil properties have a greater impact on leaf element concentration than
taxonomy and life forms. As such, taxonomy, life form, and soil properties have certain effects on leaf element con-
centrations in desert plants, of which soil properties have the greatest effect.

Key words: desert plant; mineral element; taxonomy; adversity; life form



