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(Kobresia capillifolia) f#EE (Avena sariva) B, HEB¥H%H 0.20%, K2k
SRR 0.23—1.28%, BHE SREE ATEMFELE (Polygonum sibiricum) (0.39%),
HRABREE (0.29%), BREEDHTE0.01%), HEFHRESEH0.02—0.27%,
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Table | Contents of chemical element of plants in the area of alpine meadew.

kR
Plant group

HEE
Sedges

FEE

Grasses

REE
Forbes

EME
Shrubs

EBRTE BETE
o & element(%) trace element(ppm)
Species et e
Ca Mg Fe Cu Zn Mn
NEE Kobresic pygmaes 0.93 |0.16 587.00 | 10.53 |56.02 [108.00
BEE K. tibetica 0.89 | 0.15 339.00 T.11 | 83.69** 69.16
&H-EE K. capilli folia 0.19* | 0.04 91.00 0.96% | 10.30 | 37.59
HEEH Corex airo-fusca 1.46%* 0.27 | 1537.00 | 14.63 | 33.16 | 54.44
SE 3y Average 0.87 |0.16 638.50 8.13 | 45.79 | 67.30
EEFRE Elymus nutans 0.68 | 0.08 298.00 8.14 | 69.23 | 32.78
I F Ptilagrostis dichotoma 0.88 | 0.06 | 380.00 | 12.24 |35.06 (106.05
MR P. concinna 0.88 | 0.11 422.00 9.85 |40.02 | 69.22
BmRME Helictoirichon tibeticum 1.32 | 0.29 | 483.00 | 14.97** 22.87 | 31.41
& HE Koeleria cristate 0.91 | 0.12 | 1041.00 9.50 |43.29 |114.00**
B Hordeum sativum var, kexaslichon, (.23 | 0.03 91.00 3.70 | 20.97 | 40.69
FE Avena saiive 0.19* { 0.01* | 153.00 2.33 8.01* | 30.37*
SEH) Average 0.73 | 0.10 409.70 8.66 | 34.20 | 60.62
! EREE Leontopodium nanum 0.74 |0.11 | 545.00 |[13.49 | 38.49 |56.19
BEER [ris potaninii 0.89 | 0.15 318.00 | 11.21 |39.45 | 32.78
TE{AFITEZE Polygonum sidiricum 0.69 | 0.39**% 2734.00** 7.80 | 40.78 | 96.73
HHBEE Pediculoris kansuensis 0.36 | 0.03 422,00 4.72 | 11.83 | 43.10
2GS Oxytropis caerulea 0.38 |.0.03 132.00 4.04 | 69.23 | 45.1f
AEEE Anaphalis lactea . 10.33 |0.06 29.80* | 7.80 | 28.97 | 38.28
B 5L Aconitum gymanandrum 0.38 |0.02 298.00 2.67 | 20,97 | 40.69
T e Aster flaccidus 1.28 |0.15 | 594.00 | 6.09 |39.45 |38.28
£&M-EfH Gentiana farrers 0.40 | 0.06 256.00 7.45 |36.59 | 31.41
K EREL Satssurea katochaete 0.97 | 0.06 360.00 7.11 | 30.49 - 33.81
BikREH S. stalla 0.40 | 0.10 649.00 9.5€¢ | 28.59 | 48.60
SE 3 Average 0.86 | 0.12 592.40 | 7.48 | 39.99 | 45.91
AR Hippophae thibetana 0.79 | 0.13 | 504.00 | 8.48 |[38.11 |40.69
4% Potentill fruticosa 0.27 | 0.02 236.00 3.70 | 14.68 | 45.16
ELERE Spiraea alping 0.62 | 0.15 | 442.00 9.50 | 17.54 | 90.54
1240 Salix oritrephs 0.98 | 0.19 628.00 6.43 |31.30 | 43.10
E 13y Average 0.66 | 0.12 452.50 7.03 | 26.16 | 54.87

* HAEBEEAEY the lowest element content in 26 plants species,
#3 A B EEAiE Y the highest element content in 26 plants species.,

SEBEBREFHEMAESE(2734.00ppm), KABHEE (1537.00ppm), AHEE
(Anaphalis lactea) 5l (29.80ppm), HEMAEBEEN 91.00—649.00ppm, &
PABE R H B (14.97ppm), IRHBBEE (14.63ppm), L% 2 1% (0. 96ppm),
HEREEH%EN 2.33—13.94ppm, FHEBLMEZE (K. riberica) B & (83.69ppm),
KWLM (Oxyrropis cacrulea) MBHEHLBLE (Blymus nurans) (69.29ppm)
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MEEEM (8.01ppm) ., RIS BRLLIEE (Koeleris cristara) H¢i&  (114.00ppm), kA
INETE (K. pygmaea) (108.00ppm), #E& HeMIE (30.37ppm) , 24 & 0L 8 22
MEMSEEPEKAES, HE4MEFECRESEHME: MG & EMEE 6 fiik
ZRESERM, XELELREGMEEESEIEPE 2 & 3 MY RREE,
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EMSRNAYHEEZR, HhEHEDHERLEPRZTESREE.
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EAE X, 5EMLHEYILE, BmEBKEYS. B, RHSEHE, it EEs &0l
., RS EWNRE, SEBEKHEYS. B, BRRESERIRTERLEY, TEEmE
WX SRS, REME R E e IS, o i T wE A B R B TR PR R
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Table 2 Comparison of chemical element contents of plants in different regions,

K HELE METE
Ragion = element(%) trace element(ppm)
Ca Mg Fe Cu Zn Man

BEE MR 26FESEHE
Average of 26 plants species in the area of 0.78 0.17 | 532.28 | T.80. .| 36354 <1 57.18

alpine meadow

¥ F 8GRI P E 0.87 | 0.40 |770.00| T.40 |28.78 | —
Average of 86 plants species in Hainan Island

A RED T 0.50 | 0.04 |100.00| 2.00 | 5.00 | —
Average of plants species in the world

EEHK, AERE, BEER, mREE. BAYEE 21 fiHpiLFETE & BO
JF51%, Ca>Mg>Fe>Mn>>Zn>>Cu, JeFP/T 7|5 K2 B S R ML Rk E
oLl 52RMAEHEEHY RS BN F MBI, mEE R, B,
WO LM w0 (Gentiana farreri) 6 By TEE ERFF M A, Ca>Mg>Fe>
Zn>Mn>Cu, B4, LAFEH 6 MTHEEEFHIA, Ca>Mg>Mn>Fe>Zn>Cu,

- HERANRETERRNHEEIAROEEHER (antagonism action)  Fith & fEH
(synergism action), #5HUE AR — RO FE MBI BoRNRBRESs s mih
HEANAHE—TEHFEERGRELETCEHNRKMAH. HxEZAFEMEKSR
ZhHEBIER, &LXEZHGEEEMI A TER.

EEMIX 26 RN 6 AL F LEEEMRREALR (K3,

15 A eEM ZEIBAEMRE, KpSmeE, S, B, BhEd. %M.
BeAnge. HifnEE. WME. FAMEMEXARZE (P>0.05), m{lE Sk, BRiEET
BE (P<0.05), B5%, F5H, B58%, BEHAREEFHEMER (P<L0.0D), :
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Table 3 Correlation analysis of 6 chemical elements in 26 plants,

AR
Correlation coefficient B R

Ca Mg ' Fe Ca 7a M Regression equation
Ca 0.725 | 0.388 | 0.TIT | 0.340 - 0.235 Y 0a=1496.07+689.04X cu
Mg | ** 0.773 | 0.570 | 0.210 0.273 ¥ me=511.93+1.32X 5.
Fe | * e 0.336 | 0.178 ~ 0.477 Y me=T9.35+142.12X cu
Cu | ** sl 0.245  0.343 ¥ me=—101.87+0.19X ca
Zn 0y =0 0 0.249 ¥ ca=5600.28+2.53X re
Mn 0 Bt 0 | 0 Vre=—22.47+9.93X Mn

* P<0.05, ** P<0.01.
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Fig.2 Linear correlation between Fe and

Ca in 26 plant species of alpine meadow,

e EmMMETES, SMekZAA RERIEMR(P<0.05) (B 2); Ffn,
Bk, WMBEZAEREEDFHERE (P<0.0D (B3, 4, 5) BEE, B55& 85
., EEEZEMWMEXREARE (P>0.05),

fE 4 PR ITER D, NEBME ZEEBEENEMX (P<0.05) (B 6), H B xTHE
ZIAFHRE A EE,

AR, AREABEEGERNS. B, B #. SRENESEERNS
LIREHMERAD 86 AN FHEAHENER B ARRE 6 bt ENESRY
LR, SR—TEmE, FAREDHERMBEELKR, TRAREGH LEITENEE
AR AR

o TR »



3 Y=]49(5,U7+689.04.‘s x

o5 r=0.717 .
£
=3
B
=
>
&
§ R 5 :
- :
s 23000
s
z g 4 Y=75.35+142.12 % <
& & 29000 70570
¥ ¥3 - :
5 e .
1000 .® [ ]
b= " . - ~
Tl :.l o i = 1 ] 1 n
2 4 6 8 10 12 14
F & Cu content (ppm) #Hi &’ Cu content (ppm)
A3 26 MEHmENENaEELEER 4 F4 26 WEHEMENREHEXIA
Fig,3 Linear correlation between Cu and Ca Fig. 4 Linear correlation between Cu and Mg
in 26 plant species of alpine meadow. in 26 plant species of alpine meadow.
= 1000L
i
= Y=511.93+1,3% 8 B
5 5idb r=0.773 =
m = . 4 *
m E a
22 2000 o .
® g 33 .
= ] (00 o fE g« 6 E
2 = Y=—204740.93%
b r=0.477
| S S 1 1 1
200 400 600 800 1000 90 110 130
#ME & Fe content :
itent (ppm) —g00 b
fTHI 7 Mn content (ppm)
FE5 26 MiEysmEn iRt s B 6 26 MEPETNRNREEXRA
Fig. 5 Linear correlation between Fig., 6 Linear correlation between
Fe and Mg in 26 plant species of Mn and Fe in 26 plant species of
alpine meadow, alpine meadow.

R LR TR RS FAH D 2R, REOEEMER, LEEEM
ALBREERBT AR, BHERER 6 FiLETERPMIE THE, RESBRIY
0.19%, HAER—-ZHTEBELEEENS 1.46%, WHLEBEAGRZ. AL AT
R, EHHERLERSRELERSEPXERETROEEERI, ES5HEHHEESH
Wk FH R '

R M X A TR RS BEL Bk WL BPREA R, X EETTRMEUE
AARE GCREARFEMERLR): BRCERBEHAER EEMXRKR), |
FRARMEFEATHE EXERRARE), XELEAHMBELR, WESEN
& RRMER. TRAHAEAEEFETHFRTEZAE URFREMETEZR.
HERBITEB KA & R AW,

o T =




EEAMERE LY TENS BRIEER, BUEK-TRREIBZ, HHA
SR RHINEA b TS, DAY HERE Mt ST R W Mc. AR SO ) i 8 S R MR X KA, BRI &
BHRE, EHASEEN, NWTREEDFAENES R, FTRERYHE, HFT
ERY. B, EEEASBEERGER, MAERES. BROER, wariEitEy

s 5 X R

WEE, 1957, Bitt. SREDBADLEREWLER S, BEH2H, 25 (3): 247270,

PRk, EpEE, TRISF, 1984, WREEERHETIERBEE 122 HESLETESREVRFERES A, ¥R,
26 (2): 209—215, i ‘

B, REZRE, 1988, WS 86 AEMILERSBARTEANXRIA, EHASESHIEDEER 12(1):
51—62. € e e,

R%4E, 1982, FEENBEREAEMLERS, BEHEL.

PRMRIE B, 1962, HFRILZEIRLE, BEMAREE, 303—306.

Fitter, A, H, and R, K. M. Hay, 1981, Environmental physiology of plants, Academic Press,

200—231, 355.
Peterson, P. I., 1971, Unusual accumulations of elements by plants and animals, Science Progress,59:
505—526.

A PRELIMINARY ANALYSIS OF CONTENT AND CORRELATION
OF PLANT CHEMICAL COMPOSITION IN ALPINE MEADOW

Zhong Haimin, Yang Futun, Shen Zhenxi and Lu Guoquan
(Northwest Plateau Institute of Biology, The Chinese Academy of Sciences)

—-The :contentsland cor're\.\l‘a?tions of Ca, Mg, Fe, Cu, Zn and Mn of 26 plant
species were analyzed in the area of Haibei Research Station of Alpine Meadow
Ecosystem. The results were as 'fo-llows=

The contents of 6 chemical element in 26 plant species differ greatly, The
highest content among chemical elements is 3—90 times than the lowest content,

The chemical element contents of 26 plant species in the area of Haibei
Research Station are all higher than the average of plant species in the world.

These correlations between Ca and Mg, Ca and Cu, Mg and Fe, Mg and Cu
are highly significant. The correlation between Ca and Fe, Fe and Mn are signi-

ficant. These correlations between the nine element pairs are insignificant.

Key word; Alpine meadow; Plant; Chemical element,
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