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Abstract ; The influence of CaCl, ,CdCl, and inhibitor Verpamil of calcium channel on the spore germina-
tion, hyphal growth and hyphal branching was studied in the medium contained 1 mmol/L phosphoric
acid. The results suggested that spore germination, hyphal growth and hyphal branching were enhanced by
Calcium ion and inhibited by Cadmium ion. However,, Calcium didn’ t decrease the toxicity of Cadmium to
spore germination and hyphal growth. Hyphal growth and hyphal branching were inhibited by Calcium
channel inhibitor Verpamil. The toxicity of heavy metal was not decreased by Verpamil. It also showed that

Cadmium transported into hyphal interior was not mainly mediated by Calcium channels.
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Tab.1 Influence of different treatments on spore germination rate of Glomus intraradices

c(Cat )/ c(Cd** )/ ¢( Verpamil ) / HFHEZR/ %

(mmol + L™") (mmol - L") (mmol - L™") 12 d 19d 26 d
0 0 0 7.50 £6.45 12.50 £6.45 13.75 £4.78
0 0 0.2 2.50 £5.00 6.25+6.29 13.75 £10.31
0 0.05 0 0 0 1.25+2.50
0 0.05 0.2 0 0 0
1 0 0 15.00 +14.72 21.25 +16.01 30.00 £17.80
1 0 0.2 10.00 £7.07 17.50 +2.89 22.50 £11.90
1 0.05 0 2.50 +2.89 2.50+2.89 3.75+2.50
1 0.05 0.2 0 1.25+2.50 1.25+2.50

1) RPREHFHE + FFERE.
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Tab.2 ANOVA of the influence of different treatments on

spore germination of Glomus intraradices { P value)

2.2 FRLEMERZELSZHITIE
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- ‘@? 12d 194 26 d HAEFIERNS B 22 53 SR L T RN, R S T N
e om ome oo ETUIRMLSE, MEE TR T HL 5
Verpamil B (V) 0.189 0.248 0.370 X EE TS RE TR B AR T A TE

rpamil ¥ J& . .

Ca x Cd 0.189 0.100 0.097 IEZ 03, AT 0.25 Ny ima 1 45
CaxV 0.789 0.896 0.484 S, B FEE M HR WA KR E BSR4
CdxV 0.425 0.366 0.763 X, BRI S B T AR BEAE AT H R R IR A v
CaxCdxV 0.789 0.696 0.616 é@%%{/ﬁﬁﬁ’ﬁ%%ﬁi%{&%ﬁgﬁfﬁi
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Tab.3 Influence of different treatments on germ tube branching of Glomus intraradices spores
c(Ca®* )/ c(Cd** )/ ¢( Verpamil )/ FHTFHEEEL T /P
(mmol - L") (mmol - L™") (mmol « L™") 12d 19 d 26 d

0 0 0 2.33+2.16 2.81+1.46 3.79+1.58

0 0 0.2 0.63+£1.25 1.58 +1.34 2.28 £1.93

0 0.05 0 0 0 0.25+0.50

0 0.05 0.2 0 0 0

1 0 0 2.47x1.71 6.15+2.22 12.32 +5.10

1 0 0.2 1.92+1.32 2.87 £0.63 2.70 +0.55

1 0.05 0 1.00+1.15 1.00 +1.41 1.00 +0.82

1 0.05 0.2 0 0.25 +£0.50 0.25+0.50

1) Kb 8EHFHE + FAERE.
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Tab.4 ANOVA of the influence of different treatments on

germ tube branching of Glomus intraradices spores

2.3 ARAEMNHEFEAEZLKENZIE

HIZRS MR 6 AT M, BE T KEZEKA
AU P M AT 858 TR EMERIBA ., 26 d
AT LK d 0 A HEAY 5. 52 mm B mE] 1

( P value)
EE3 24 194 6 mmol - L™ 458 F4bH A 15. 50 mm;26 d LG, 45
S5 T (Ca) 0.177 0.002 0.002 B FIEE M Verpamil tFEAR T B 22 B 4 B
RES TR (Cd) 0.001 0 0 E,EREMMEIGE N RARE T HMEEE R,
CepamlEL(V) OO 200 TP G AR R T S 0
a x . . . X _ .
CaxV 0.931 0.101 0.007 EEFHEARALNEE TEEMIHEL4EK
CdxV 0.477 0.031 0.002 U 55 1 A
CaxCdxV 0.230 0.435 0.015
x5 FTRALEMRIAKBEERFHHLHLKENZME
Tab.5 Influence of different treatments on germ tube length of Glomus intraradices spores
Ce(Cat)/ e(Cd** )/ c¢(Verpamil) / B F R 2KE/mm
(mmol - L") (mmol - L™") (mmol - L") 12d 19d 26 d
0 0 0 1.27 +£1.53 3.59+3.19 5.52+2.95
0 0 0.2 0.46 +0.92 3.49 £3.30 3.16 £2.42
0 0.05 0 0 0 0.23 +0.45
0 0.05 0.2 0 0 0
1 0 0 2.73x1.91 7.21 £4.15 15.50 £10.42
1 0 0.2 2.03+1.63 4.43 £2.84 4.73 £3.03
1 0.05 0 0.63+£0.72 0.70 £1.04 0.63 +0.43
1 0.05 0.2 0 0.25 +0.50 0.45+0.90

1) RV BEHFHME £ AR E.
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Tab.6 ANOVA of the influence of different treatments on
germ tube length of Glomus intraradices spores (P

value)

HF 12 d 19 d 26 d
FEBS YK BE (Ca) 0.031 0.124 0.038
W TR (Cd) 0.001 0 0
Verpamil 3B (V) 0.190 0.343 0.025
CaxCd 0.144 0.307 0.070
CaxV 0.752 0.374 0.151
CdxV 0.580 0.487 0.033
CaxCdxV 0. 645 0.525 0.147
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BEETE R, W E LA K. RS TR TS H,
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