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[ME]) RAZBRARFEFRTHEEZBE CuMFTVEMNEERBRASCHEEOER. LR XA,
R Cu(500 mg kg DAETH FHEABRBELLHE, BIKE Cu(l 000~3 000 mg kg )LET,
FHEENHRR AN EE D IR BETR, HRE b SRR 43%; THEESEYSH
STHEAT 1/2, AMREAE LR X ] 1~2 4%, MDA S B FH A A 1~3 4%, ZFESKRE Cu braxt
FHEARAEERREEHRBNEWESNREFTHAEN . ColpE FTH Y ERSALBIEERE Cu 2k
B3 T L, POD #1 SOD B P05 34.73% 1 51.55%, HE5 Cu ik EE B EEH X (rpgp=
0.978, reon=0.926, P<0.05).
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Physiological metabolism and protective enzyme activity of Equisetum ramosissimum under Cu stress.L] Ying,
LIU Dengyi( Provincial Key Laboratory of Conservation and Exploitation of Biological Resources, College of
Life Science, Anhui Normal University, Wuhu 241000, China).-Chin.J. Appl . Ecol ., 2006, 17(3) : 498 ~
501.

The study with pot culture experiment showed that Equisetum ramosissimum did not appear obvious poisoning
symptoms when treated with low concentration Cu (500 mg* kg™ !), while serious injuries were found when
treated with high concentration Cu {1 000—3 000 mg*kg™!), which reflected in the severe damage of cell mem-
brane and cytoarchitecture as well as the structure and function of main organelles, and the significant decrease of
the contents of leaf chlorophyll a and b and stem soluble monosaccharose. The cell membrane osmolarity and the
average MDA content of the plant exposed to heavy copper pollution was 1~2 and 1~3 times greater than the
control, respectively. It could be concluded that high concentration Cu disturbed the physiological metabolismn, and
critically threatened the normal growth of E. ramosissimum . The activities of protective enzyme, especially of
SOD and POD, were enhanced with increasing Cu concentration, and had a positive correlation with Cu concen-
tration (rpop=0.978, reop=0.926, P<0.05).
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2.1.2 REEiIt SR RRAEREEAEEUWEM L,
HEABUEMETAE 1. BEEL 2 ke, MABFRERX 1 K
T CuSO, - SHO, L8 Cu F I (L4 CuitR) 451
4 500.1 000,2 000713 000 mg* kg™*, BAsK i Cu By L2 4E
HXHA, HHHRE 2 AR, SERMNY 5 %, 848
3AEE. FRBTEREIERE PR, 30 d 7, REESHT.

1 TRBEBAMR
Table 1 Basic physico-chemical properties of soil

T# pH SN EP £ K AR Cu

Sample TotalN Total P Total K Organic (mg-kg™')
(e'kg™") (g-kg™') (g-kg™')  matter
(g'ke™")
CT 6.87 0.75 0.14 3.01 3.26  800~2000
PS 7.31 1.24 0.21 10.02 13.6 25.46
CT: # B# K Copper tail; PS; &8 1.1 Pot soil.
2.2 AHTHE

2.2.1 EEERHAE MARBEENTHEESTEHOR
ESREER Py, HACRS M MDA & HTE
BRRTE O

2.2.2 RIPEEEEHNE  #E W LB (SOD) i1 A
T EREFEPY, of S 2E(CAT) Mt S AL BE
(POD) 51 iy 1l & 2 B Proinoke S i k.

3 &R5EitR

3.1 Cu X E 40 MRS Y i

L MR A R R S R A R M A0
FHREEMY RN EHEHEEEEEA. A
MELEE RN YIS R R TRz —. A
HIAME W I o B 2R 575 e 4 ok BE AR OE AR 60590, 0
FHEECOMETHARBERATHREREK
B, Cu b X i F B S REHEE, KES
R/ Cu BRI FE (E 1) MRS R
HHYESEHRNE CuKERNGFEREEFNE
FEHE, (r=0.935, P<0.05), b A EFEK/D
SHRERBAM 1.6~2.67%. T %E Cuflg
T, EOEARE KB EEE(ROS) fE &L 41
TR FEAD 40 A 8% B i 1 1 A0 S B R (T ik R . S ER
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Fig.1 Electric conductivity of Cu stress on E. ramosissimum .
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&, AT AL ROS B R B3 b0, (i 40 Afa IR A= R B
FIFCHGR, MY AR EEEE R A L B s
B EEREGE.
3.2 CuMPFHENXRFABETRNE RN

REVEE Cu b EHFEM EEPHHZE a,
MHEEbMEHDE FERYWESERE2. B1E 271
B, HEE aMHRE b HERYE CulkENF
BT R, RE 28 AR B AR, AR
EXEBTHR-0.988 F1 - 0.882, HbHAMTE R
aFIHZFEE DL SRR BHAL 0.99~0.65
1 1.01~0.43F. FESHEHE, Cu bHEASHR
HFEER, K BT (500 mg kg ) FHE
HEREREMHEEbWEREMBHMEIEEET
SR, 2 B RAY 0.99 #1 1.01 £%; 0 Cu i E
#70k (1 000~3 000 mg-kg L) HHERE a IHEE
b & BEHET TR, Y Cu ¥k EH3 000 mg-kg™ BT,
HEEbD AR TREERUERE HEXa/bETH
R, R ARAM 1.51 F. X ATRERE N Cu B
VEEERESFLENHBRY HATE, BHER
afl b RE—MEBEREAMRI2 1 Bl Cu
WEMRE, 2S5 HEHEYEEELANER, B
MTFHYHEFEGES, TEDTFSERHBH
FERMMEEREAERE —EMREFET; Y Cu &
BETHOEMEN, KENEE HERBRE
Wk, BLER T 2Rk F 0t 43 bk i &5 #9 A0 Th B 1S), 3%
EROCREAHEEL, M HEEN SN, BB
RER, AEMHEE b WHEKHE, ERHRE
afl b SR TR, ATEB Y XEEIER, B
THYMEEERKT.
®2 CuETHHELABRS RIEL

Table 2 Chiorophyll content of E. ramosissimum under Cu stress{mg-
g )

bsiz] CK 500 1000 2000 3000
Item

A4E % a Chla 0.975 0.965 0.866" 0.783" 0.631""
F4 R b Chl b 0.469 0.473 0.411" 0.321" 0.201""
YW MECk  0.233  0.261 0.292 0.227 0.214
HEXa/bChla/b 2.079 2.040 1.946" 1.860° 3.139°°
* P<0.05; % * P <0.01.

ME2AUEL, COlBRT, FHEXHF b
RGBT HENE FHRSTRHE, HETHE
HEE(P>0.05), 48 Cu 5 RN TV ENLHEY
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LEEEHBARKRKEWE. AR C LB T FE
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SR Cu kBT ST T, AR EERET
HEBREASTRASTEY 1/2 HX0FRY, WEE
BB FRAEE, HXREH -0.877(P<0.05),
BRYE Cu il X H P BAKL SR BB BEIRE
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RIS d BRI, Bk E Cu B 1E
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Fig.2 Content of soluble monosaccharose of E . ramosissimum under Cu
stress.

3.4 AEBSEATL

A B (MDA) R AR S ™=, K
EERRUEAREHEETIREERTENL, FREY
MG EHBREP] Cull THWEMARN MDA &
BAAE A 3. Bk b BEE Cu kAT, A
B MDA SR E EFESH M HEYE, BHHER
HHHBHIEMHEE(=0.937, P<0.05). &S
EH, LHEHA MDA S ESXNRENEEER, T
RAEATEN 13 /5. % Cu¥kEND 500 mg-
kg " 'BF, MDA & BER K T X A, KK E Cu
FHRXH TR EEE /D . FEE Cu ik ERM T & (1 000
~3 000 mg-kg™ '), MDA ¥ BZ# L7, X RER
BT Cudk BRI, FEEMENERENTR
BT R, 68 B B 8 1 B, o A 4 BB AS e B
i, BRZBHE.
3.5 CulMHBTHEMLRLEEIHEL

BB 4 ATLUE tH, SOD 1 POD B & H: K/ &
&k EHE Cu KBTS TR0, A0t R, W&
Z R HFEREFER EA M, KRR S 5N
0.926 1 0.978. AL A B SOD Hl POD & Ay T3
KB4 R 34.73% 1 51.55% . CAT & H: 4
& LHE Culk BERIFH AT 7, CAT S Cu tk B

TSRS E
Soluble monosaccharose content (ug * g}

BRI TG W BAE etk (P >0.05) . 44 1k P 48 AL 4 1%
1L (SOD) (it &AL £ B (CAT) T AL 47 B (POD)
FRPBRAEABEREESEE G ENEE, UK
BRYE X 4wy £ E122.2428) 5oD, POD M
CATEHEMENIE Cu REM A S E LABR, LK
J£ SOD M POD BEEHM EAEES Cu 5 REE
B A % % 4 % B%, M B SOD # POD B it 5
MDA & B E B F EM X (rep =0.856, P <
0.05; rpop = 0.928, P<0.05), VLB Cu BT
SOD #1 POD BHE M T & EBREN I RMEH
MEFHAEEEMNEM, IMREETTERKRE
HEFLECuFENEEYREMZ —. CATH
EHEREE BRIt R RE R L ER D B
AL FRMSIER, H CATH R —F S Fe MLE
EEEK, Bl 1Lt SOD EIH R B & e =AM
H,0,!%*). %4 Cu ¥ 1 000 ~ 3 000 mg - kg AT,
CAT BHEWB T RA T &, XA F W ER K
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Fig.3 MDA content of E. ramosissimum under Cu stress.
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Fig. 4 Enzyme activity of SOD, POD and CAT of E . ramosissimum un-
der Cu stress.
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MEXREEREERE —EMEHAER; SKE Cu
XHAEY 40 M IR A R R AR BRIR, Bk Y MDA s R
R, SHARBEEEEE K, CEaEZIMK(Z
REENFANSEE b>HERE a>EHF M E),
KRR T HEYEE KT, BUE T ERMAMF A
BEEER, MEAR s, LR, EE
BTHUNERERERT.

4.2 CulfMETF, WYEKHNERT B F W EHED
\FESE, SOD Ml POD 8 15 1 B 15 %4 ¥k B 49 7 = 1
BE, BRI ERS Co T RERMELE, WM
BREEEENEYNGEFE, BT VTERBE CuEF
B R 2 — . BB Cu 15540, CAT FEIEHEH
HR(HFE)EDE SODMEREHETERES
—EMEA.
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