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Study on the Accumulation Property of Cu in the Different Artemisia Plants

LI Geng-fei
(College of Chemistry and Life Sciences, Weinan Normal University, Weinan,Shaanxi 714000)

Abstract;: The author choosed six kinds of Artemisia plants as subject investigated around the golden mineral at tongguan
county,including Artemisia divaricata (Pamp. ) Pamp,Artemisia annua L. ,Artemisia selengensis , Artemisia capillaries ,
Artemisia anethoides Mattf. and Artemisia argyi. Through determining the content of heavy metal Cu in different
plants, the author establishes the plant species of artificial ecosystem. The results showed that the absorbing capacity for
the same plant increases with the Cu content increasing. Among six kinds of plants in nine different places,the Artemisia
annua L. -XI had the best absorbing capacity to Cu,the concentration coefficients was 0. 92,and Cu was mostly stored in
plant leaves. Respectively Speaking, Artemisia argyi (D also had higher concentration coefficients and it’s 0. 87. The
concentration capacity of Artemisia selengensis leaves in two places were higher,and it was 78. 32 mg/kg for Artemisia
selengensis-13 and 69. 21 mg/kg for Artemisia selengensis@.
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FE—F TR AEY NIRRT A Y T,
HEYITURRE S Y2 0 05 B 7E R
L BEME TS — R E AR, REE
FUBR R, KGR SARBEMESBITEN THFE
YEMEE R RSB AE . BB A RIK A PR ZE M R X TAE
YK A R T D IR AT ST T KRR (SA) X
FREZLETE He" 8 T R Z MR, LI i
HERIURME T RERGEH M AERIEMEE SR
S NS Bk RU C LY ik e
1 #R5GE*
L1 a5k

8 B % F B9 5 > K H 3% (Brassica camperstris
ssp. pekinens) i 0 “BEE 157 “BoBr 55”7, h R
TR AR R “Hx 807 1 K LT i ST 5% B 42 435
“HEE 8 ST HE AN A R SR “a Bk 907 i L BT
RMFHFBE R AL, DL b sk 2 G Fh 7 A K [R] 3 5K 52 2]
EMERRIEY.
L2 Wk
L2.1 SREMETKESEGE T KEZNRT 25C
HEZF 24 h J5HEMTIEAH,2 d JFRE, A 1/2 Hogland
BEFWOKIESE 2 = —0 8L, B SRR P A I AR
RV BE Yy He't 508 He™ FK IR (SA) X4 it B i
4T 3 d RIALER, 3L 10 ARV BE AL 2R, LUIE B

A RAFOUT B4 xR
*1 AR
Table 1 Experimental design
Ab 45 Number of treatment Hg?*/ mg+ L1 SA/ mge L1

CK 0
T1 10
T2 50
T3 200
T4 10 100
T5 10 500
T6 50 100
T7 50 500
T8 200 100
T9 200 500

L2.2 MRAEHIEFRAWE A G5B E 5
AR RS B E R RIACBE R RO M S A BRAE bR , 4 4
K AR MDAH ) & & , SODGE £ fb 4 15 1L i)
1 PODGE &AL W) 1% . SR 2 BE PR I o 4R B 42
2,4 EE B E 663,645 nm [ Y638 BE (A, 5% FH R 51
AXHEMGEE a.b FEY, HERTE (mg/g)= 0
FRWE X BPOEBEBD /SRR, MERTER
FHEE =R 00 52 , SOD B 1 I 5 43 1) 5 FH 220 v
(NBD) Y Ak 38 k07, MDA & & R F AR B L 28R
TBA & @ukimE™ .,

2 HRE5SW
2.1 SAXt Hg' i FRERSMITEE at+b F &
IR

A2 2 WA, R K 3 i A & B RS TR e BE 1Y
Hg?™ b3 K He?t +SA 403 3 d J7, G E a+b &
BEWABKMAL, o L8R 55" kiR ER K. &
T3 AbHE T Ay i 4 R 5 B O XF BB A 40. 09%6, 78 43156 BH
“BoEr 557N R S B I B MR T He' ' A
EONBUR, XFEH T1 #1 T4 ZAFA LA 5 MREEMS
Fp7E T4 Ah3EF 4R &8 N b T1 A3 A /NER T, 7T
43 UtB 100 mg/L SA XfF 10 mg/L Hg™* XA Fhi)
2R 8 R RAE A R, 5 A& AP 2L 100 mg/L SA
X “EELR 807 ) R fR AL N B 5. i XF L T1 A0 TS5 Wl F
H,5 MR EEMFE T5 B TSRS R T1 407
A T KRB R T, 7840 U 500 mg/L SA XfF 10
mg/L Hg"" St 5 4~ 5 Fl 1 i 4 R il A — 58 0 R A
FH L HoA st “Ee 4R 807 (i B MR RN e o B B, 5 B A
HHEL, “HEESR 807 TS AH TR R SRS CK 25
/N, St T2 #1 T6 AbFER] & H , R [F dh R FEX 2 Fpib
HTHMHZRRTEENAKE T6 AT LTE T2 &b
PR A /M@ F, 7R 5 A FlG 5 2LaFk 907 ]
FHigE B & R, A 7E 50 mg/L Hg™" 8 T, 100 mg/L
SA X TF &k 0" R ST BRNEMIERT AL, M
Xf b T2 1 T7 AbEEWTF L5 AN A4 78 500 mg/L
SA ZRfEFA TSRS ENA T —EBRERNN N, i
A 500 mg/L SA XfF 50 mg/L Hg"" il Tt R & &
HIZEf#AE R B B 47T 100 mg/L SA R AAE , A xf
“& Rk 90" HI R IEAE IR N B B, % AN E T7 A3 R H
T2 B RSBEINT 26.72%, Xtk T3 Al
T8 ALFHRIE H bR B 1 5740, e SFEX 2 ik
R RSB AR K, 100 mg/L SA X F 200
mg/L Hg"" Wl g ee A BR . Xtk T3 #1 T9 4b

R2 5S5PMKEXHHHMHEE atbEE

Table 2 Chlorophyll content of five Chinese cabbage varieties mg/g

e “Hipd 157 “BE 557 A 807 “WEF 8 27 “4eik 907
Treatments ‘Yuyuan No.1’ “Yuxin 55’ ¢Jinlv 80’  “Weibai No. 8’ *Jingiu 90’

CK 2.2140.02a  2.3240.0la 2.26-20.04a 2.28+0.05a 1.98=0.08a
Tl 1.6240.03c 1.5840.02d 1.6140.0lc 1.5740.04d 1.520.03d
T2 1.334+0.06e  1.36740.05¢ 1.424-0.03d 1.3840.08e 1.317-0. 02
T3 0.864-0.04g 0.9340.0lg 1.04+0.02f 0.95740.03g 0.98-0.02g
T4 1.7540.02b 1.7240.05c 1.69=0.03c 1.7740.01b 1.67740.04c
Ts 1.9540.08b 2.0340.03a 2.1140.07a 1.9240.03b 1.86£0.06b
Té 1.4140.02d 1.3840.09% 1.43+0.04e 1.4540.06d 1.4840.03d

T7 1.631+0.02¢c  1.6840.05¢ 1.7340.08c 1.62+0.06c 1.66=0.03c
T8 1.03+0.02f 0.96+0.06g 1.1340.06f 1.08+0.02f 1.11+0.03f
T9 1.1640.08f 1.3440.04e 1.28+0.07f 1.33+0.05¢ 1.19+0.07f

NG FERRR P<0.05 KEERBE, TR,

Note: lowercase shows significantly different at P<C0. 05,the below is same.
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FERF H,500 mg/L SA %t F 200 mg/L Hg’* A —
FERRERES] . BZ EARRLEET 5 ANt R
atb EFETMAFE—EH2ZRME, E IR RN 5 4
FEARRIAE TS E a+b 5B Ak EM,
HHEFN T R “Bogt 557 >“HH 8 57 >“Hak 807 >“4:
Bk 90" >“B I 157,
2.2 SA Xt Hg™* il F K HZE M MDA & &5
TEFEMNE T EYAEE SRS MDA & EF
FIBLER 3 JE AR o 200 358 ol 3 A o B — R ™ . —
TEHF  8 MDA & B R HHT s 5™ , A MDA & &
LR T % 5 MR EEMMYE X TEES B SR
e R BE . R 3 FIAL,5 N RERMF ST
FEARRIVR B He't 4b38 & Hg'" +SA kb3 3 d J§ MDA
TEWA KA, A L ER SR 807/ MDA & &
AR B R R . “HER 8077 T3 AFE T /) MDA & &H
YRR 7. 05 A%, VLB S FF 9 MDA & &80 LLH & &
FhxtF He™ Bl ¥ UK. XFE T1 Fn T4 AbBERTF
HL,5 MREZEMFE T4 43 F MDA & & J Ik T1 4b
A /INGE T B, 6B 100 mg/L SA XfF 10 mg/L Hg™*
Xt 5 A s R ZAEVE AR . mixs L T1 F0 TS5 7]
F L5 AN FPE T5 A3 T 1) MDA & &3 H Ik CK %
&, Ui 500 mg/L SA XFTF 10 mg/L Hg*" Xt 5 45 Fir
HIBHE A —E R EMAER, X B E 15705
MBS, X T2 F1T6 AFEATE S, 78 T6 AT
LL7E T2 B F 5 AN A MDA & &3 /ME TR, =
R RLHERSR 80T R IR B B K, U B #E 50 mg/L Hg™*
JiriE T 5,100 mg/L SA XFF“H4k 80”4 Hg™* e T 1
e S, YT T2 #1 T7 ABRATE .5 N5
PRSI AE 500 mg/L SA ZZf#{EFH T MDA & &¥AF
T—ERE M T R, LB 500 mg/L SA XfF 50 mg/L
Hg™* 38 i % A6 FHBA 8. 45 F 100 mg/L SA f &R f#AE
F L H AT 48k 00" R VE B B 8. i P 7 T7
AhIRF HLAE T2 4b3F MDA &8 TR 50.49% ., Xt L
T3 F1 T8 AbFEFIE H,5 M F 4 M 7E X 2 FhAb 3T
MDA & &AL H K, 100 mg/L SA X F 200 mg/L
He™* HE A RS R MERES . TXTEL T3 F1 T9 b3 AT
& 4,500 mg/L SA XFF 200 mg/L Hg™" 8 A 1R 1)
SEfRAE ST, LAH 500 mg/L SA Et 100 mg/L SA XfF 200
mg/L Hg™" [l ) 2% ff 300 B2 47, (B X “B i 1 572 4
IR H SRR AE A A X, e 5 S FP e 8
S"MDA G ERFm. BZ . EAFRLET,.5 ST
MDA & B FE—ENERM, BTN S
NFEEARFRIAL BT MDA & 8481k A0 A AR B, FLHE
FI R 157 >“Hsgk 80”7 >“4 Fk 907 >“BHr 557>
“HEH 857,
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Table 3 MDA content of Chinese cabbage varieties pmol/g
LI\E “ﬁ@ 1 %!’ “ﬁﬁ 55” “@% 8()” “éﬁr_—‘ 8 %!’ “ﬁy( 90”

Treatments ‘Yuyuan No. 1’

“Yuxin 55’ ¢Jinlv 80”

“Weibai No. 8’  “Jingiu 90’

CK

5. 33+0. 02i

5.42+0.03i 5. 62+0. 04i

5.36+0.02i 5.5240.03i

Tl 8.2240.07g  8.3840.02g 8.65+0.08g 8 43+0.06g 8.5674-0.02g
T2 15.3140.07¢  17. 284-0.08d 16.9340.03d 15.88-£0.02¢ 17. 214-0. 03d
T3 32.3140.09a 32.38-0.11a 33.5740.12a 37.7840.04a 36.5340.08a
T4 7.7740.02h  7.6840.05h 7.9240.06h 8 0840.07h 7.83740.04h
T5 5.5840.03i  5.7240.03i 6.03+0.04i 5.83+0.05 5. 9240, 02i
Té 12.2340.03f  13.2640. 07f 12.48-50.04f 13.39740.05f 14.22-0. 08f
T7 8.6640.04g 8.9340.03g 8 82+0.0lg 8 76+0.07g 8.52740.03g
T8 20.2340.12¢  28.56+0.08b 23.44-40.04b 26.74740.11b 22. 36=-0. 03b
T9 16.4240.03c  20.2240.12¢ 17.3840.07d 20.86=0.04c 18. 354-0. 08d

2.3 SA X} Hg™* Ml F K B 38 5 A il 2088 & & A5 i)

HRRAANIBERR (Pro) & B — SR E R T
BRERRPLEAE ST . i 4 TS5 MR EZESF IS
W7EARIZEA A He?t A3 K He*t +SA A3 T IR & R
FRINA BRI, LA 8 57 IHER &
BAMLIRER A, “MH 8 577 T3 A T HMER &
BT 5. 46 £%, B E 8 BUHIBER S Bk
FH e AT He'™ e 5 Uk, Xt Lk T1 A T4 &b
HATEH,5 MRAFESFE T4 AHE T IHERS 'R LT
T1 b3 A /NE T B, Ui B 100 mg/L SA X F 10 mg/L
Hg™* %} 5 4~ IR iR & B AL e A R, Horp
L 100 mg/L SA t“&k 90” RSN fei . Lk T1
TS5 AIEH 5 MREZESME TS AH T RERS &
Lt T1 AbERA T 4 KR BE B R %, UiBA 500 mg/L SA it
F 10 mg/L Hg"" %t 5 MK AZERF L hEE —E
HIZEARAE R, om0 T80T 55”7 B R A3 N B W ., %
sARE TS A FHIRER GBS CK 258/, XL
T2 F1 T6 ALHATH H,5 A FTEX 2 M PR T A IE &
BR e B2 IR K1 T6 AbB AL L T2 M FA T —
SEFREE RO TR, Horh D) i 807 IR IR & B T IR IR B
BKULBAZE 50 mg/L Hg™ 8~ 100 mg/L SA XfF
“CHESE 80”HI R FRAE B M A . T X EE T2.T6 Fn T7
A& 5 AR F A E 500 mg/L SA Zf#AE AT IR
RRHEWA T —EREMN TR ERR SR T7 438
T 57 T6 A T ZHIA K, KX “HH 8 57 MEMIE
PR %R TE T7 A PR T AR & Bk, XF
Lt T3 1 T8 AbHERIE H,5 AN FEX 2 FRALEE T IHE IR
HRIA T —ERER TR UL 100 mg/L SA XF 200
mg/L Hg"" il A — 2 WM fe S, %t e T3. T8
T9 A& H,500 mg/L SA %fF 200 mg/L He*" il —
ERIEREE S, BLAE T9 4B R AE /19 47T T8
AbEE, B2 ZEARFALTET,5 AR E R & 82k
FAE—E 22 50 3 IR 2 VA 5 AR FE R R Ab 22
T HRERR A BRI R, ARSI A 4Bk 907>
“HESE 807> 8 B> 157 >“HH 557,
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Table 4 Pro content of Chinese cabbage varieties re/g

WH CRE1S REST MRS WASE WK
Treatments Yuyuan No 17 “Yuxin 55’ ¢Jinlv 80>  “Weibai No 8’  “Jingiu 90’
CK  4.060.02g 4.2840.1lg 4.3640.0dg 4.02-0.03g 4.3240.07g
T1 5.8840.04e  6.0240.03¢ 5.76+0.02 5.93+0.0le 6.11740.02¢
T2 10.3240. 08¢ 11.55+0. 03c 12.4440.05¢ 11.58+0.06c 10.42740. 09c
T3 20.62+0.07a 22.73740.03a 19.88740.05a 21.9340.04a 20.36740.12a
T4 5. 06740. 04f
T5 4.7840.02f  4.42+0.03g 4.53+0.03f 4.7240.04f 4. 66+0.03f
8.64+0.11d  8.77+0.02d 8.66+0.01d 8.58+0.07d 8.82+0.02d
7.33+0.02d  7.53+0.03d 7.46+0.02d 7.38+0.08d 7.42+0.06d
15.3340.03b  15.46+0.02b 16.33+0.03b 15.2740.06b 15.04+0. 03b
12.86=40. 06c  12.9840.0lc 11.78+0.03c 12.46=+0.02c 11.33740.04c

3 ititE%RR

REBFFUESE , /KRR (SA) X FAEYTE M A 85 v
SRR E CAnER a5 aE RIR b e ) A —E
HIZARAE R S 53 50, KB BR RS T 2% P B SR Y TR & R
T B RBARES T, (AKX LH KK
PR SHAEY) 2 B 38 BT 7P 2 LUK PR 2% 1 48
B A O 3, 0 T K R 5% R R 38 F 4R T EE D
PRSI RE 5 A b 34 TR A (7] e B R i e
T [ ¥ B2 7K A R o 7 Folh 0 F) 8 A L AR SR A
PRAEPR (RLAE 4R R a+b MDA FHERR & 8) &1k, &
THA T T R I8 3 T 336 26 K |5 3 dn RO K B 4l B AR R
WIS . Z5RRM L TEM SRR at+b SR ITH, K
BT 557 LR B RIEAT s £ MDA & 828677 T, LB
1 S LR KRR s MEMR &R & B2, L&
Bk 90" RBUIRYT . VLB “BOBT 5570 TR E BTt
BRUENGRGTE, “BH 1 SRt FERAE
MDA 751 , Tfi “ &8k 90”RIpitk EERBUE AR S &

A EE R R FET 4R R & BRI T 500 mg/L

5.18+0.08f 5.26+0.02¢ 4.9640.03f 5.11+0. 12

2 2 33

SA 6 7R [7 e JBE 5 I 368 i 28 A 280 AL A F 100 me/L
SA;7E MDA & 8748 4k 75 T , 500 mg/L SA XK #k fE R
JiriE (10 mg/L Hg") SR AE L F 100 mg/L SA,
T ) H v B oR B aB (50 mg/L Hg?™ ) FI 5 vk B R 8
(200 mg/L Hg™") 2% f#AE FH B B4 F 100 mg/L SA;
TENREIR & &AL 5T , 500 mg/L SA X FK ¥k B R iy
18 (10 mg/L Heg"" ) FIH ¥k B SR it (50 mg/L Hg™* ) ¥
SEARAE WG AE T 100 mg/L SA, T X T i ok BE R i ie
(200 mg/L Hg" ) MM EF B @A F 100 mg/L SA, #%
RV AHT T KA R X 7K B K H 324 i 52 A TRl ik
FE SR i iE B Y 3 JHAE SC AR 3R AR 1) AR 4L, X e A T
TRPR B R A FrJa i — 20 B

SE Lk
(1] BRAR. FARVAERERS 21 HaRE KRR R T8
Xl BF 5T, 1998,16(1) :11-17.
(2] XIFHWR,HIL, 257, 5. Zn Ve B AR A3 AR (6] 5l K 3B AL G
TR Zn LR BT, A0l FREERH# 2 , 2006, 25 (3 F)) - 80-83.
[3] XBLrtg, FX. SMEKAHBR A T4 SDS 3 F 0 Z 0 [T, W
JeR 224 (B ARBHERRD ,2009,25(1) £ 70-75.
(4] FEE,7DA8E, TIEH. K RR7ER Y BB a s e ]
PEHIY) ,2004,24(2) :178-183.
(5] kbR, BEWF. MY AMELBIEF[M] 3R L . HEHF
AL, 2004 :67-70.
[6] kB, EMYE, 40t WE N b i MR & =i k]
HEL A= B8, 1990, 26 (4) :62-65.
(7] BE. ARRY A TR IR M. Jb5T R AR, 1999.
(8] M7, BRAHAN , EORFT. T 2B 8 TR R4 % K& MDA & &1
FNALT]. TR K AR BFFT , 2004, 22(2) : 91-94.
(9] XRED,RME—. Gxt BN P T & REA A KM
b5 %, 2009(9) : 7-10.
[10] ZRum MHIERI, EICA, 5. W BT a8 44 F Il &R ML A K
Wi L] ARAE AR R 22431 , 2009, 37 (4) :86-89.

The Effects of SA on the Seedling Growth of Different Cabbage Varieties Under Hg Stress

SONG Wei-yi
(Department of Life Science,Shanggiu Normal University,Shanggiu, Henan 476000)

Abstract: Five different cabbage varieties including ¢ Yuyuan No. 17, ¢ Yuxin 557, ¢Jinlv 807,  Weibai No. 8” and *Jingiu

90’ were selected as materials. Such physiological indexes as chlorophyll a+b content, MDA content,and proline content

of the water-cultured seedlings treated under different concentrations of Hg?t stress and SA-alleviated Hg?t stress were

determined. The results showed that variety ‘Xuxin No. 55’ showed the best comprehensive performance in chlorophyll

a—+b content, variety ¢ Yuyuan No. 1’ presented the best comprehensive performance in MDA content, while variety

‘Jingiu No. 90’ demonstrated the best comprehensive performance in proline content. The results also indicated that the
alleviation effects of 500 mg/L SA are better than that of 100 mg/L SA.
Key words: SA;Hg?t stress;chlorophyll a-+b content; MDA content; proline content;alleviation effects
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