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Analysis on characteristics of phytogeochemistry of Elsholtzia hai-

chowensis in Daye Tonglushan copper mine

KE Wen-Shan',XI Hong-An!, YANG Yi', Wang Wan-Xian?,CHEN Shi-Jian® (1. Life Sei-
ence College of Hubei University ,Wuhan 430062 ,China;2. Material College of Shanghai Jiao Tong University, Shanghai
200240, 3. Geodecy and Geophysics Institute of China Acadermy,Wuhan 430077 ,China)

Abstract :Element accumulation and distribution of Elsholtzia haichowensis and some dominant plants in E.
haichowensis community were studied in Daye Tong Lushan copper mine area. Relations were analyzed a-
mong plants, soils and copper mine. The copper tolerance of E, haichowensis and its indication function
were discussed. Results showed that metal element contents of E. haichowensis in sequence were Cu >
Mn > Zn > Pb > Cd. Contents of Cu, Mn, Pb of the plant in sequence were ;root >>leaf>>stem, Zn and
Cd ; leaf >root >stem. Compared with that of other plants in E. haichowensis community, contents of
Cu, Mn and Cd in the plant were higher, and were as much as 1~10 of other plants. There was signifi-
cant corelation in Cu contents between plants and soils, and the next was in Pb contents. E. haichowensis
distributes in higher copper soil (1645~8950pug/g) in copper mine area. There was closely relation between
plant distribution and soil copper. Tt had higher copper tolerance in the plant.
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UM ELROWEZNHENTREL” , AXHKERETKENEEHEY- WS ERE AR ER 8B 0E #t
T . ARPRYRY T RBEAESZAENHEEE ISR ERPHFBESRIEAESE,
1 Hm#tR |

KEAEZFLBY A TARE 114°53 365 30°05 R RMPALE KM LA, 9 XEHAA 7. 80km?, 2
SEAKHME®RZ —, FhH 3000a AL ST REMEE. KB ARL . EF . ZEAME. BE M
X} 14.5~660m, MA RN FENBES . TEURBEUAZAKESEN . REFW 5 . 8RS BEARE
2%, AERAXEHEREENRNBEEHS &, KHFEEN SR’ 392, 92~472. 34K] /em? S H B 4
1810. 9h, EHB 17C,. HAAQ AMM™EN 3. 9C,. BH/A (7 A4HHE 29.2C., FEHEK 1406, 6mm,
MREXTMMPEER 6~7 Afh.

TIMERO~30cm) B2 M E B Cu:1645~8950pg/g (¥ 1 5843ug/g) . Mn: 1260~ 3580ug/g (F 1
2326pg/g) Zn:216.5~1055pg/g (Y 721, 45ug/g)Cd ;0. 252~0. 365pg/g(CEM¥ 0. 271pg/g) s Pb: 2. 38~
17. 6pg/g (3 12. d4pg/gd. HP Cu WL H O L WERMA B 200 E£5(26. 2pg/g) +Zn B 10 ¥ (66.
Tug/g) Cd # 3 fi%.

BN T ERREN UM EREE L. 5 80%~90%  BHEN0.6~0.8. HPFTERABMHER
HEE SHEXNRS— LR FE SRAPHBAHRE. AARET . GHEE SRR L 95Kl |,
HEBR, EAREEKL . FEVPRBREE (Setara viridis) Z  BARE P, HEBMHRESENEE (G 40%
~50% )5 . iBH PR W (Artemisia capillaris) JE R (Arthraton hispidus) IR Y b (Daucus carota) ¥,

2 MRAE
2.1 WERE

F 1998 S 4~6 A ERMTKEFNSLU. AUO. AL BFUSHF EHEFIETFERAITHEER
BER ZERAFFRPETNES ORI VREES  FEEM 100m @ -FHEZ(AERBRT .
HREM 0n T IX I BFATRENE. SHEEPHE IR . EHERANETE . HE.SXX.HT
BT ER 20~30 kBN ENAD (B EREETRALAS L NREE—TH B 3~5
AEEO~30cm)BESHE—TH, HiF4 FELA0TEH . RIAPESR 1607, TF 404, AEXBER
MEABRXEILEEANBEY A 30~40 BRIEXHE.

2.2 MR

HMOEGE LR THRSSTFEMHEESI W I >ALE FARS.T0OCTHRTZHE . BE. LB
BEEHEREMIN . ERESEFERE FEHLEE SR FEETF LA EBR{NACP-AES)YNECK
SR,

3 KR 400

3.1 HPcRSE 700

1.1 HEHEWHADARNBAUCKEZR BHI1AA, _. & 600}

Cu.Mn. Zn. Cd. Pb LB ERTRKERHEEHDY ~§ §500-

) & % MW Cu(336. 72+ 87 42ug/g) >Mn :;gz:

(116. 29+ 52. 54pg/g) > Zn (42. 54 + 6. 43pg/g) > Pb : E 200

(5.62+ 1. 27pg/g) >Cd (1. 1240. Spg/p), 8. ZE .M T R 2 100}

X4 E¥ERK Cu >Mn> Zn> Phb> Cd @ Cu 0 Cu  Mn 7 - -
FERE . AHEMa 3MHE.In N8 HE. AEEMIT

FEHDARBANIRA —#,.CuMn.Pb R AE 1 EHERAWILES R
>M>25Zn, Ca RBARH>R>2. Fig. 1 Elements contents of Elsholtzia haichowensis
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45,354 5. 83pg/g.118. 42+ 66, 14pg/g:76. 24 £ 36. 35pp/gd)M 10 5,4 .5 (4. FHHE PR EM b >
T, HBES KEEE AR A FAL NI TRSATRESS BREABT Cu SRERE
K. BHERSXERAPHE HCu SBH8 TX/LAHEY. 4 2HHS P 10K KEER AR K
B 1~3 &,

MM EE TH S Mn SR (164 13141, 45p/g )8 B TR B (156, 24 +64. 44pg/g) B BR(152. 45
81.58ug/g) BB W FREH T (95. 231 44. 35ug/g, P<C0.05) B H & b (24. 76 1 3. 45ug/g, P<C0. 01) ; 3t
AR R R T RBR(94. 82+ 23. 15pg/e) B ER F XK B T8 (48. 35+ 7. 34pg/g. P <<C0. 01),
AR (62.12-+8. 54pg/g P<<0.01) HdH ¥ b (64. 041 11. 84ug/g+P<C0.01),
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Fig. 2 Comparison of elements contents in some dominant plants in E, kaichowensis community

HHEX. AHE . FEY P Zn WS RERADB LSBT (H2). BHEENXLAAHHLILL . LT
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PRER. PbART EHER . XEER SR HHP MRAIBETHTHL BB EHTHRT.
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Table 1 Correlation coeffcient between the element contents of plants and soils in Daye Cu mine area

B # W HR¥
Species Parts of plant Amount Cu Mn Zn Cd Pb
of samples

N # Root 30 0.690" 0,438° 0. 151 0. 416" 0. 470" *
Elsholtzia Z Stem 30 Q. 580" * 0. 283 0. 303 0. 024 0. 352
haichowensts B Leaf 30 0. 445" 0. 110 0.512* 0. 146 0. 30
Ak M I Over ground 32 0. 416 0. 381 0, 505 " 0. 464" 0. 417
Artemisia ¥4 F Bellow ground 32 0. 480" 0. 451 0. 428 0. 384 0. 351
capillaris
Ry M I Over ground 30 0.411 0. 449" 0. 382 0. 489 0. 221
Arthraton ¥ T Bellow ground 30 0. 576" 0. 491** 0. 387 0. 455 -0. 089
hisprdus
F#¥ H 3 £ Over ground 31 0. 621" 0.615" 0.414 0. 248 0. 324
Daucus #F Bellow ground 31 0. 577 0. 486 0. 382 0. 314 -0. 287
carota
XEAN # F Over ground 34 0. 405 0. 384 0. 014 0. 325 0. 443
Medicage BT Bellow ground 24 0. 624" " 0, 507" 0, 336 Q. 229 T 0,158
lupulina

* P<C0. 05, " " P<C0. 01

1.2 S5 LmTRXR

HHERERBEFLNEIERDSIRTRAXITNEL, SREA - HHEESHLG . Z. M)
FRHCu 51t Cu XKAXERP<0.05), AR . ZHXBEBFEP<0. 01+ Mn,Cd 5 +
X2% PbRXBEEF HPHIn SERPNZn TXHXEE. SR HERSFIRN Cu FHEXHENK
Mn,Zn . Cd.Pb U XA XHEF . M1 Cu A A I, %A Co MBI . RIFWNR. BHEENHTENLF
HWHHLE AP ERIEXENLEREASEYS. REJLHEYRARM FABT IS8 Mo, Cd 2
HEBES HERMUHP TENHXAEF . AR TRS LR BEXERT, A HRAB L
SHXSEE . AHRLEXHX. REAREYHERR—~HYH AR TEKBRKEIR . RBEALA—F. —F
ARBEHMASGE. A - AERBRL N TR ENENETEAWEARNTIHED.

3.3 AWAHSTHXE
2 XAMENNENNIEEMATELK
Table 2 The relation hetween plant distribution of E. kgichowsnsis and copper mines in Daye area

0 BHER L[ 1 ¥ N¥E¥Lr KXEHN
Sites E. haichowensisA. capillaris A. hispidus  D.carota M. lupulina
LT Cu-Fe mine of Tonglushan * » ; * .

S O R/EF Cu-Mo mine of Tongshankou * * *

A MT Cu mine of Longjiaoshan ¥ .

LR ILHMF Cu mine of Fengjiashan » *

MM EBH Cu-Ag sand mine of Daqgipu * * "
&1L E%F Fe mine of Jinshandian " " .

R £ &5 Fe mine of Lingxiang * "
KBNS F Fe mine of Zhangjingijian » *

x fF#& presence,

EMBNS I MR (RDODE—WMAERHNEEIT. MHE I M&TRHX. HELNEHES WY
EHEAERFEE. EAEENR. EZAFTXUARERNELEMHERIH . WA — SR FARTHY

N
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K. ALRESHGHT FAEBTIRE. REEZLI MK . BHEEIB TEFY U FEIFR
RERAER L . A0 WRE.BREHEFALEBER. REATCuIRRBRTHREXRHFZHT
. KAARHAFERI BT EFR. GUR.

BMHERXTHRHLE ARRESHFFETUNXR. EEXTUREEHERSHHETEE.BHK, £
ER - AKERBGEQI~Q),.EHEXFEIN. ERTVHER . GHEEI ML . EF ZRE L.

A3 RARLUFEAMBENHEERELEKSHOE
Table 3 The traits of growth and distribution of E. kaichowensis in different sections of the Tonglushan mine

FENE T Cou AR Gpe/a) ¥ 3% Ccm) X (k/m2) HFED LR
Sections of Cu mine Contents of Cu in soils  Height of plants Densities Coverage  Abundance

Q1 E¥ KB, WMt 7980 +102. 25 286113, 43 1400 0.7~0.8 Soc.
Q2 ¥ HEME . . FHEXEK 6800 + 89. 42 24+8. 26 1100 0. 6~0.7 Cop?
Q3 £V B, ¥ 5RH 7406 +98. 36 2116, 78 980 0. 3~0. 4 Cop?
Q4 ¥ Bt 2540 +65. 21 184 4. 58 74 0.1~0. 3 Sp.
Q5 iKW BE 780- +54.23 15+6. 47 8 0. 01~0. 05 Sol.
Qs ¥ KX # 3407 +62. 14 17+4.65 1300 0.6~0.7 Soc.
Q7 WKL K 2454 +106. 43 1318. 46 850 0.2~0.3 Cop!

1) Drude & B % 4% class of Drude’s abundance; Q1 Section of main mine body, loosen barren soils; Q2 Section of main
mine body, flat or slope;Q3 Section of main mine body, heaps of mine stones; Q4 Section of tail mine; Q5 Section around

mine body ares;{}6 Mine residues in mine area Q7 Roadside of mine area

4 HRitie
4.1 BHEELTEKIRERZEER

Cu.Mn.Zn.Cd.Pb T RZEBMEE X AKX TR Cu BB (336. 72187, 42pg/g) B EH B E P XL
BhCo MM 718. 754183, 10pug/) AHEJNFHTEHME L  EHEBENCUuIREERTRXE
B . 2N ¥ b, EHit SHEER CuRBEA. SHNERESAEKM LK Co BB ® (1645~
8950pg/g) LW A M 200 1K, LN Arenaria douglasii» Bromous molliss Vulpia microstachya By
AEKPEMARHE, T ENEREEANAN Cu.Mn.Zn.Cd.Pb T X+ ,Cu X RETHCu EFEHX. ¥
HEBEELRAVEG RER, JLEARBRANEZE. ZTEMNENNZE M REE KD BT
ERmE— WA, GEHEEBRD Cu WRHEL NP . ZHYRBEFE, PEREEGRRABTESE. . B
FZEHPEMERER Co LD ER TENE T MERENSE . AL JLRRO (A XHRE), RH
SOD FBHEBCo P HEMCu PR .Co IESODEAHS AR AHNBIURERXEZTHUMNIER
EESEH.

Macnair SN, AN EAMNHBZHZHERZIAEEF . FZERELBRETENLAFES
O MK R eSS K ERHAIE N WSS R 20 R  —& R AR & KR F %
KBEREBEAVNHREMAIRZERMOHNA" . ZXEPREB T BB REZMNER, BRNENZSOHAY
HEXER. B—#EMYORENEATRET S RAE MG EERILAY, XA % BN BE K
RERELZHHMER . BEMNSZHNAERZFAIHRAZR. TTEHEXRTE —HILMEEFTH -4
B3,

4.2 GWEEM Cu HIERIER

RHNEEEENTEL ALY CuFTHIRTEHOE— T BEENLEERERLE. AN Cu FHIRRE
PAEGRNEREAER.EXGILAHTHRETBRAEEHERN LG . MEF EARRETEEM
FEREARESHG BN EREABRYARY., EXNAFTEHEADITHNEAT B ,Cu UK CIES LR
HELZ)L.BTHAR - BUNERNIHBLETERFER XART AV HEMRB THHNBEKIE. B
X CuBSEERMEEE.FREARG I AR . M2 AERENESF . HEARELHY . ENES
HERETEREEK . IV G FREERAVERKN AR ERMNDHFRR. ‘
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