D 000 http://www.cqvip.com]

2006 42 A W R FFR(H RS FIR) Feb. 2006
FBELELR Journal of Sichuan University (Natural Science Edition) Vol.43 No.1

TEMS: 0490-6756(2006)01-0200-06

LHMESES FAEEBEMHEMR
MHEES SN

KEBEL, LA, WAF TR H, L

(N RGP, BAR 610064)

BE.MLTELEETF CE HE . O 5Bt EA-THF TN Yh. 4RE
T U EREETRAERMKE, ARATERTRESCBELECERAN MO M HEESE
BEFRES M ARETEFRTRFSTRR, A WHNBAEEEL B RENHE IR, =
e BB FRHMEETERTRELSEY A BREMARKA CET.COT (HP L CPY -
He " -G E4 HE -C*" 24 CEY-C8 B4, C T -HE " 54k,

XA T2k HHEH T E ¥

FESEE Q945 MERERIRES A

B4R (Heg Cd.Pb.Cr &) BEYWIESF LR, IHEYEKMATELA D ENEN EHRFY
MELBEFLSEIARMNRR TRABFAMAERRE, SEMYEKRFEERT. RELD
PR EENES RS BERFEETEEWT P2 H DN, 2% EE R T RAMHRED. B,
WRESERMEGHEYE KNEEY TA=SERgRPE GEAREE APESHRNARERE
FEABEERN BEHEFHNETHEFRSFLBEEAGAMY, " REFFENEENPHR
FEOBLABISE U C2Y Hg? T .G A R IR AR FKF T =& M E 4 1E X A 5B EH
FREBHEN, N AESBEIHEY R TR —ENEREE.
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R1 ZHEEMBETFRERE

Table 1 Concentration of heavy metals

HE 424
A Cd** /CdCl, A;:0.01mg/L Az:0.05mg/L
B Hg** /HgCl, B;:0.001mg/L B;:0.005mg/L
C CI‘6+ /chl'zo'; C] :0. OSng/L CZ :0. 25mg/L

®2 L(2)EZTES
Table 2 The orthogonal test table of Lg{27)

THHRS He THHRS HE
1 pogiceich 6 A:B, G
2 AB/C 7 ‘ AsBiC,
3 ARG 8 A Gy
4 AB,C 9 A B G
| 5 ARG
1.2.2 ##ER HERROEEEH EREETREMNZERED G LERER 3 H 758 Bk

BFREGmT .
(1)150mL 4555 F = 4 ;
(2)2688 7 H AT B BRER B 2928 20001x, J6EE LA 12h: 12h;
(3EFRBERS£1)T.
1.2.3 ¥BEWNE AR 304G, REAMEAEENEENEHOMEE . b &8
Cha=(12.7Age —2.69A5) /G
Chy=(22.9Aas —4.68A¢) /G

1.2.4 BRTFEIE EREETRITHORENZERKE, 25 T RITRITHWRE M CI 7 (H™
Cr BN TR, FEEEXTRHWEMME. Hh,2.3.4 HA TR E R 6 B R KRR IRER
FE R B AL R BE 2 AR o R AR HE R U BT, B TS IR R

#3 REFERRREET
Table 3 Design of single factor experiment

M E (mg/L)
1 2 3 4 5 6 7
CE* (A) 0 0.001 0.005 0.01 0.025 0.05 0.1
Hg“(B) -0 0.0001 0.0005 0.001 0.0025 0.005 0.01
C* (C) 0 0.001 0.002 0.05 0.125 0.25 0.5
2 BRE5SWH

2.1 SAESEBAEIAEREMHEFMERARNE
2.1.1 WMEMNER BBTRLHBELE T &, #TELLRBEMTN(E 5.6). HRHLKEY
R ERH, XA REEHEFER a X b WEWA/NMNIFEER.CLT .G Hg?" \.Cd* -Hg? T -Gt B 4E,
He?*-CrS P B C2 -G8 B .Cd-H? T HE.
2.1.2 FEMIER BEBESLREIELE S, #TELSTRTEMTN(ES5.6).

MR aWEEFENKTFFoa(l,14), B, #HFREEIEEAXTHEET EHHEFEER a (¥
mEREAR B EH.


http://www.cqvip.com

202

Wl K FFR(E ARAFM)

D 000 http://www.cqvip.com]

£ 43 %

HGFE b Fa # Fo KT Fop(1,14) , KRZHM FEBXT Fpos(1,14). Ak, A, C(Cd™,
CONMARBEHEFHEFE bWEREREEN, BHS ) AEEFHEEERAN AL ETERER
b HEHERER.

MRFE a b WEYH F EHA/NAFHE: CEY .G (HE " .CE T -HZ -G8 AR HE " -G8 HAE,
Cd*-C8* HAE .CE* -He " BAE. FENTHR ERESTERE B,

x4 HEKER
Table 4 Content of chlorophyll

TR Ch, Chy Ch, + Ch,
AB,C 97.7070 129.7634 227. 4704
ABG, 92.3556 126.1041 218.4597
ABC 21.9985 36.2499 58.2484
AB,C, 26.0959 42.7456 68.8415
A:BiCy 22.4675 36.1807 58.6482
AB G, 16.9338 28.0610 44.9948
AsBCy 12.1279 17.4437 29.5716
ARG 15.9777 23.1286 39.1063
AcBoCo 10. 8102 12.1630 22.9732

XS5 HERAROBERFEGH

Table 5 Range analysts and variance analysis on chlorophyll content a

TERER R Ss df MS F Fous(1,14) Fog(1,14) &R
A 80.301025 32048227 1 3294, 8227 23.6588 4.6 8.86 BB¥
B 51.048325 1737.2877 1 1737.2877 12.4748 4.6 8.86 AT E
AXB 47.637775 1512.9051 1 1512.9051 10. 8636 4.6 8.86 33
C 62.969225 2643.4155 1 2643.4155 18.9813 4.6 8.86 BB
AXC 48.009075 1536. 5809 1 1536. 5809 11.0336 4.6 8.86 HBEB¥
BXC 49.05825 1651.7187 1 1651.7187 11.8603 4.6 . 8.86 BB
AXBXC  50.317725 1687.9156 1 1687.9156 12.1202 4.6 8.86 BB¥
S 1949.6971 14 139. 2641
(6 HERLEREOBERFTESH
Table 6 Range analysts and variance analysis on chlorophyll content b
R R 88 df MS F Foos(1,14) Foq(1,14) &R
A 120.362675 9658.1157 1 9658.1157 24,962 4.6 8.86 BB
B 70.23083 3288.2459 1 3288.2459 8.4987 4.6 8.86 B
AXB 54.910775 2010. 1288 1 2010. 1288 5.1953 4.6 8.86 B¥E
C 88.50213 5221.7154 1 5221.7154 13.4958 4.6 8.86 BRB%E
AXC 56.126875 2100. 1507 1 2100. 1507 5.428 4.6 8.86 8%
BXC 62.20603 2579.7264 1 2579.7264 6.6674 4.6 8.86 B¥E
AXBXC 62.727875 2623.1909 1 2623.1909 6.7798 4.6 8.86 S¥
RE 5416.7895 14 386.9135

RIEE 1 ATH, 55 BA(ABC) I, EXBARNMH KRN EBWAARNBENE L, HNEER
Cd* Hg " .G S B EHM R XN AR ARREENH M. K, 5% 2 (A BC)F C& HZ*
Cr™ B¥R BE 3 (e A\ RICHN [ SR s T K R 58 I B ATHE) Fh A S8 RSB = RATHENR B L (H 2,
MR R AR 5% BN O BT X RIME C* \He? ™ (G IR E R A B R AR, X =
MESRETIASHNAFEFRHERANTRBA - THRM. X— SR TS EETRAERIER
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BEAMRE DN ESBNYHBRALEEN, XR
S5 ESITERE—BH.
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2 6 \
MR a.b WEFBAMEM CET AT & KT Hg2+ H Fig.1 Effect of combined pollution on chlorophyll content

%26 (ABC)ASE, BTHE 4 AR HE IREBIR,
i%E 3 4R C° T IREBIR, FILsE 4 A SR RSB/

of tissue cultured Dioscorea zingiberensis

FEAREE LSS 3 /0. R3S 6 A (ABCOASIR, I TH 8 4R He " MBI K, 56 7 4R ¢ 3k
BEMEA, FULSE 8 MR K a.b WA BMMREZ LS 7 4D XRESRESTERE M.
TRIMESRETHLEERAMEEITAMERANHEERMRER a.b NEFBHEWE/R

A, 2H B F#— N AIEMBR.
2.2 B-ESENHENAEBEHEHEHRENKIF

2.2.1 MHEESBROEW H%7.8.9 RE 2 W, AEETFRRT, GHNT LS BEL HE' L
F OO AT C&F X EBE T EHRT SR A BOEWER CE* KT ¢ AT HE' , RESEATR

M RR—E.

e, Eh BT AT 4, 2RI C ™ \He?* (O AT, S E T A S A RS A B
BAE TS MR, BTES 4 TR H S AL TV A ST, MR A RIS T, B

£7 CHETHHRRESRER /b LLE
Table 7 Chlorophyll content and a/b under stress of Cd**

He Ch, Ch, Ch, +Ch, Ch,/Ch,,

1 22.47675 11.37671 33.85346 1.975681
2 22.19924 11.45669 33.65593 1.937667
3 21.39627 11. 54461 32.94088 1.853355
4 25.21367 13.88702 39.10069 1. 815629
5 15.37757 9.582615 24.96019 1.604736
6 12.61845 8.403477 21.02193 1.501574
7 10, 96164 8.006854

18. 96849 1.369032

%£8 HS BMETHMHEFRSRMR a/biLE
Table 8 Chlorophyll content and a/b under stress of Hg?*

HE Ch, Chy, Ch, + Chy, Ch,/Ch,
1 22.47675 11.37671 33.85346 1.975681
2 23.37324 12.16192 35.53516 1.921837
3 23.33277 12.29513 35.6279 1.897724
4 27.31748 14.53717 41.85465 1.879146
5 17.917 9.925617 27.84262 1.805127
6 16.42364 9.183985 25.60763 1.788291
7 14. 06498 7.885059 21.95004 1.78375
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®9 COHHEATHHERSEE o/b tLE
Table 9 Chlorophyll content and a/b under stress of Cr%*

HE Ch, Chy, Ch, + Ch, Ch,/Ch,
1 22.47675 11.37671 33.85346 1.975681
2 22.61854 11.79216 34.4107 1.9181
3 22.94067 12.08272 35.02339 1.898635
4 25.8404 14.13236 39.97276 1.828456
5 17.0639 10.08195 27.14585 1.692519
6 15.51971 9.697911 25.21762 1.600314
7 11.64521 8. 060909 19.70612 1.444653

LEEH |
<2+ =Oapi 2+ —aeCrO+ <~CA¥ —Otig2t b (i6*
B2 Cft HE' OO sk At Rk e Yh B3 G H O shasd et F otk o//b ok
Fig.2 Effect of C2* JHg?* .C** on chlorophyll Fig.3 Effect of C&2* \Hg?* .CF** on chlorophyll
content of tissue cultured Dinscorea zingiberensis a/b ratio of tissue cultured Dioscorea zingiberensis

RTF=axRE. BAXHARMARBERE KKEESCRE FHAEEHEFRMERARAER, &
MR MEEESRBRENARE K AGARETESNESRE TN L, ABETEHRLT
AEHERKET , EKZRINH, A EHEFTEETRBL.

BEAZSLRY BRAL 2 AN -HESEOREN B E TIPS uaks B 2 AHSES

BHRSEHABERK SREAABAZHESRKES AHBE =4 ERKE , HEHELBEE TR
ERT XENESBRERCEEL THRERE, B SESBHE T TR ELERESREE R, Kikd
BHEFHEFRAH-MEERETF AR, IESHEL BN SEASRE, EITNESERAN S HEY
FEEE .
2.2.2 FIMERE a/b HUERENE BB 3 ATH, MR E ab (R C2T H?t (GO ALBRYR B N 2
TrHBEE HMESLERIIMBUARELETHARA B TR Kb 8 — CP BN T T
BARD, B— H MBAA T TR U THE. NEY RS LRE, CET BRI Skt B s
HEABRIIWE . XRS5 4 LR RE—5.

EAMED , HEREBEMNBLOSHRE o/ b HMN THRAFRZLRASE, KPR a/b EXINRES
BB SN R, XA RBRER THEHSBE AWM R R a HEH. 5SS ELBALL, +EE b E
BEERM A RZES RN EURE— R0

4 it

()G He®* O L R B I R R A R G R a/b EIE B HW. CP* HP " . CS* 3¢
HAFEBMH SR T ROEEEINOT R CET G He* \CP-H? -G8 BAE H -G8 LAk,
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CP* -GS+ HAR . .C " -He? " HAE.

(2)Cd** \Hg?" .G BEHABERAXMABEFRHER a.b WEBNERHRZBEN, KPR =FE
ERE T EHZEMERAMNARERTRE a FROBMA CE GO WMARFEHMHER b FRHOPWE
BEER.

(A)ELR B TREREN , AREHEHMH SRR A RMESRREMINTIRM. EEEE R W
BERHD, AR T AT R R A B RR, KGR A E & R vk B N T 3% R T a/b EHFE CL
Hg? " .Cr®™ RhERVR BE B3 I Fp 6 T e

B 30k
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Study on the Impact of a Several Heavy Metals Ion to the Chlorophyll
Content of Tissue Cultured Dioscorea zingiberensis

ZHANG Lu-jie , QING Ren-wei ,LAN Li-giong , FU Hua-long
(College of Life Science, Sichuan University ,Chengdu 610064 ,China)

Abstract; Effects pollution of Cd?*, Hg?* and Cr®* on chlorophyll content of tissue cultured Dioscorea zin-
giberensis was measured. The results showed that Lower concentration of heavy metal increased chlorophyll
content which was increased as increased of heavy metal concentration. While higher concentration decreased
chlorophyll content, and the inhibiting effect increased as increased of heavy metal concentration. The one by
one in size order of the primary and secondary impact of the content of chlorophyll of tissue cultured Dioscorea
zingiberensis was: Cd®* ,Cr%* ,Hg?" , the reciprocity of Cd**-Hg?*-Cr%* , the reciprocity of Hg?*-Cr®" , the
reciprocity of Cd?*-Cr®" , the reciprocity of Cd2*-Hg?* .

Key words: heavy metal; chlorophyll; impact; Dioscorea zingiberensis
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