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Effects of Pb,Cd single and joint pollution
on some physiological characters
of Hypnum revolutum
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Abstract: This paper mainly dealt with effects of Pb,Cd pollution on morphology and chlorophyll content of
this moss, Hypnum revolutum. The results showed that various heavy-metal concentrations had different
effects on the species. With increasing of stress concentrations of Pb, Cd, the impact to the plant became more

and more serious. So was the loss of chlorophyll contents. Moreover, the plant, when exposed to joint pollu-

tion, suffers much more harmful hurt than the case of single pollution.
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ZREEFILARRP X, ZEP XX B P E,
HYRBRER, EERH KERZRTFE. HHX
KRERBRKGERAREZEF KB . REEEE
TIPSR FHRAEFRLEAERER BAERKR
SLEAMHE A, A E WK E R B4 . AL T 5%,
g3 M b Pb(RAgE Pb i) ¥ B X 10, 100, 200
mg/L 1 CAd(PA & Cd i) ¥ BEFE X 0.1.1.0,10,100
mg/L, B—MEGLHEIL 20 NEF 1A AROAS
(XD, IS dFARKERT, WEHEES
B, 34 TE Pb.Cd.K.Ca & &,
1.2 XWHZE
L2. 1ot 4Feha 200 XEMPRBUN & &8
HYHRO0.2g, MAL1: 1 WM. ZBESH 20 mL
F17°C THERER, Ao EERENE, $ L.
mg/g.
1.2.2 Pb.Cd &-F ey £ 0D HERFBUH T 85
HMHO0.SgMAMBR HERUEBALS: DIRAMR
10 mL F 120 °C KW 12 h, BE 250 CHETF
HE.EZOHERBREBREH HHEEAREST
L ZEEBRGA BEZE -SRERARETHER
W
L3 Gt awmAE

AT FEFTE.

£ 1 Pb.CdbBREIGH

Table 1 Experimental design of Pb, Cd treatments

HEFWE Pb WA Cd (mg/L)
(mg/L) 0 0.1 1.0 10 100
0 0 0.140 1.040 1040 10040

10 0+10 0.1410 1.0+410 10410 100+10
100 04-100 0.1+4100 1.04-100 104-100 1004100
200 04200 0.14200 1.0+4200 10+4-200 1004200

2 BXRE5W®

2.1 EMKES PL.CAHRAR

& 2.3 ATLUE N, B0 KEEXT Pb.Cd RAMR
BMORREN, TERE - LEAEREALEEE
BFWEAE M, Pb.Cd ¥ R BLESH M. &
EAEARATE LIE B, AR E B FKE, Pb
HERBEREL LT . REATYE SR HEH
¥ Cd 5 R BRI BEE B id W B2 19 3% b0 R i
MM, AAT B HE KX CAHWERENH
F Pb. RATAILAE B 10 mg/L B Pb AR

WER Cd M Pat,Pb.Cd WEHE (B «Cd 10
mg/LMBEMRFHEESTRLH (K 2.3,
CAHRERBEEZMTHE-LB(ER I, RHURE
TEWWRETHEIER MAEREGERENEREA
R EIE R, R B RIEERWKBERT, M- KB PR R
HEHE X 27.48 mg/g.
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Table 2 The accumulation of Pb
in H. revolutum (mg/L)

BRI E Pb BEFRUWE Cd(mg/L)
(mg/L) 0 0.1 1.0 10 100
0 0.07 - — — -
10 0.16 0.28 0.32 1. 60 * 0.52
100 1.28 1.95 2.43 3.43 3.75
200 3.38 2.43 3.79 3.73 3.78

2.2 Pb.Cd B —JSRMEATRONTHERENRG
B E K AY % M

Pb.Cd Y E K ESHEFMWH Pb.Cd &
WEEA K (R 1), ARFKER Pb.Cd % 7 d
J& SN AG F AR U B, B ) A0 K 7
RAKARBENGEER, EHFISJEMREXR
B3t AL S Cd 0.1 me/L 4038 B WA 245 F A
ROUEFER);BREELB GO EZEKERRTR
(BREGE) MERFRENRN, YN RGE
ERBERAL K, N ARFER(PEHLE D
REBARFTEREITAEAKEBRETR(E
BEHE). BEREBESBRLEBENGERMEKX
Fo— 15 e A B A 45 RO .
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Table 3 The accumulation of Cd
in H. revolutum (mg/L)

13 W Pb 3% Fi e Cd(mg/L)
(mg/L) 0 0.1 1.0 10 100
0 0.04 0.75 1.24 2.37 3.90
10 - 0.079 0. 083 0.22 0. 38
100 - 0. 40 0.68 2.68 3.82
200 - 4.39 13.13 16. 42 27.48
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BHERLEE ISR, HTRREBTHINE S FiF.
20 MHAEHPRE— Cd 0.1 mg/L X—4bHSN HE
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HAMEENTBYARRRE NS, MEEE
MR EMHE I, R RSB, BdaRE
SRy BMRETEA . 2 — Pb ha— Cd
XTSRRI BRE = E AR R r 535 8-0.973 8
#-0.611 8, AMBHERMX. BaI5 R
SESBENEMRTE—ITRLE, I0H Pb 200
mg/L MARRKRER Cd 2B Er, HIHHERE

BES58 - CdAHERMBRESBEFESWF &
26.800 61(Fo.01 =13.745 19) , W ERREE, B
B Cd AR MAK P REMNHEM, HRESE
4k 2R 5 E XF 45 A 10,100,200 mg/L Pb
MHFREBEFESHMBE F X 11,580 3(Fo.o1 =
10. 924 85),

Hollet® % A% Cd X0t K B EEBIKE
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Table 4 Effect of Pb,Cd single and joint pollution on the morphology of H. revolutum

Pb Cd (mg/L)
(mg/L) 0 0.1 1.0 10 100
, AR ERAR BEY % RIEL# BB
Normal growth Normal growth Light injury Light injury Secondary injury .
1o BIGE T T BRI 18 b5
Light injury Light injury Light injury Light injury Light injury
100 BRI RULH o i 5 RHEH% L3 T
Light injury Light injury Secondary injury Serious injury Serious injury
200 T RUGF o i 5 R G5 Bt %
Secondary injury Light injury Secondary injury Serious injury Serious injury
5 Ph.CdRE—REAF/THMATHEBEHFRIBAKM
Table 5 Effect of Pb,Cd single and joint pollution on the chlorophyl!l contents (mg/L « FW)
Pb Cd (mg/L)
(mg/L) 0 0.1 1.0 10 100
0 1.02 1.18(+40.16) 0.99(-0.03) 0.67(-0.35) 0.65¢-0.37)
10 0.85(-0.17) 0.97(-0.05) 0.46(-0. 56) 0.33(-0.69) 0.33(-0.69)
100 0.56(-0.46) 0.57(-0.45) 0.36(-0.66) 0.11¢-0.91) 0.09¢(-0.93)
200 0.42(-0.60) 0.27(-0.75) 0.21(-0.81) 0.06(-0.96) 0.04(-0.98)

R, A5 &KX T BFE. Stobart A KU &
AAAIMZFESTEBEENEEREES R RS
E MBS B (protochlophyllide reductase) F % g
T & 3-7-H [L# (aminolaevulinicacid) B4 iR » M iX
BB F g E NS R L FS, BT LR35
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T AR G5 , B AR MR IR S5 L B IR . A
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RS FE Pb.Cd, B Y HR YK Pb.Cd L F —
ERRENEHKEERAL - EHEER, £
— 5B MR VR A BT LA B 0t R B T LAFE O — R 3R 3R
RREERIGROEREY .
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