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Effect of polyamine on growth and development of arbuscular mycorrhizal
fungi and host plant in symbiotic culture condition
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Abstract The effects of exogenous polyamine on the growth and development of arbuscular mycorrhizal fungi (AMF) and host
plant in the symbiotic culture condition were investigated by micropropagating grape plantlets infected with AMF (Gigaspora mar-
garita) and then treated with exogenous polyamine (PA) and polyamine biosynthesis inhibitor [methylglyoxal bis (guanylhydrazone),
MGBG]. The effects of exogenous PA and MGBG on spore germination, hyphal growth of AMF and development of the host plant
in symbiotic culture condition were analyzed. The results indicate that certain doses of exogenous PA have significant effect on sym-
biotic development, grape plantlets and AMF. AMF arbuscular abundance, hyphal length, spore number and infection rate increase
after treatment with exogenous PA. Meanwhile, PA biosynthesis inhibitor (MGBG) has opposite effect which is suppressed by appli-
cation of exogenous PA. This implies that PA also has significant stimulating effect on the growth and development of AMF in ex
vitro conditions. Because exogenous PA activates AMF in the rhizosphere, potential AMF infection is enhanced. Thus, AMF symbi-
otic association with grape plantlets can establish at early weaning stage and develop with time.
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Tab. 1 Treatments of the experiment on the symbiotic
culture of AMF
No. Treatment factor
PA 100 pg - mL™" PA 500 mL, 100 g
AMF 200 mL
MGBG+PA+AMF 100 ug -mL™' PA 100 pg -mL™' MGBG
500 mL, 100 g AMF
PA+AMF 100 pg - mL™" PA 500 mL, 100 g
AMF
MGBG+AMF 100 pg - mL™' MGBG 500 mL, 100 g
AMF
CK 500 mL, 100 g AMF
200 mL
AMF 500 mL, 100 g AMF
1.2.3
AMF : 2 cm FAA
,  Phillips ® ,
16 ,4
(%)=( / )x 100%
(1)
AMF ;. 25g ,  Ishii U}
AMF s , 4
AMF : 2g , 250 mL
R 300 , , ,0.05%
30 ,
,4
[8] , 2
(Relative mycorrhizal depend-
ency, %)=[( — )
1x100%"}
1.3
SPSS11.0 ,
(One way ANOVA) LSD
2 HBREH
21 PA AMF
PA AMF
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Tab. 2 Myecorrhizal infection in classes 0 to 5 and arbuscular abundance
AMF
Class AMF infection rate (%) Number of root in one class Arbuscular abundance and code
0 0 NO None-A0
1 0~1 N1 Few-Al
2 1~10 N2 Frequent-A2
3 10~50 N3 Abundant-A3
4 50~90 N4 Abundant-A3
5 90~100 N5 Abundant-A3
Formula (Arbuscular abundance)=(100MA3+50MA2+10MA1)/100
MAI=(95-N5-Ai+70-N4-Ai +30-N3-Ai +5-N2-Ai +N1-Ai)/
PA AMF , , AMF
PA , - , AMF AM PA  MGBG
, , AMF
PA (D
MGBG AMF PA , AMF
MGBG AMF PA PA
MGBG PA, MGBG , AMF
( 3) ,PA , MGBG
AMF 3] PA, AMF
, AMF ., AMF ,
2.2 PA , AMF ,
PA MGBG AMF PA+AMF 2)
AMF , AMF ., 23 PA AMF
AMF , PA PA ,
, AMF
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Tab. 3 Effects of PA and MGBG on AMF hyphal length, spores number and infection rate in the rhizosphere of grape

Treatment Infection rate (%) Arbuscular abundance (%) Hyphal length (m - g’l) Spore number (25 g‘])
PA 0.00d 0.00d 0.00e 0.00e
MGBG+PA+AMF 39.58+5.21a 37.57+5.69a 2.36+0.26b 29.61+£2.67b
PA+AMF 46.90+5.45a 41.98+4.67a 3.40+0.39a 39.36+3.76a
MGBG+AMF 7.40+2.08¢ 4.63+0.76¢ 0.87+0.13d 8.96+1.65d
CK 0.00d 0.00d 0.00e 0.00e
AMF 25.80+4.39b 21.77+2.68b 1.69+0.19¢ 16.85+2.13¢
P=0.05 S Different small letters mean significant difference at P=0.05. The same below.

Bl 1 PA K MGBG X MK B R 255 (K7 BB 7200

Effects of exogenous PA and MGBG on the formation of arbuscular mycorrhizal symbiosis

Fig. 1
A: CK; B: AMF+PA; C: AMF+PA+MGBG;

AMF

The arrows indicate the AM symbiotic association.
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Fig. 2 Effects of exogenous PA and MGBG on the process
of AMF infection
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Tab. 4 Effects of PA and MGBG on the growth of micropropagated grape infected with AMF

Treatment Plant height Root length  Crown diameter Dry mass per plant (g) Root/shoot ratio m}l}:(l)zrii‘gzal
(em) (em) (em) Shoot Root (%) dependency (%)
PA 27.43+2.26d 9.35+1.23¢ 0.17+0.02¢ 0.08+0.01d 0.18+0.01d 0.50£0.06b —
MGBG+PA+AMF 49.77+£3.16b  26.60+2.73a 0.33+0.05a 0.41£0.06b 0.96+0.09b 0.43+0.06¢ 470.83£16.23b
PA+AMF 73.80+£3.96a  25.10+2.65a 0.34+0.06a 0.85+0.08a 1.53+0.13a 0.56+0.09a 891.67+26.36a
MGBG+AMF 26.67+1.98d  10.57+1.62c 0.1620.02¢ 0.05%0.01d 0.11+0.01e 0.44+0.06¢ —-33.33+6.78d
CK 27.83£2.16d  11.04+1.57¢c 0.18+0.02¢ 0.08+0.01d 0.16+0.01d 0.45£0.07¢ —
AMF 41.53+2.83¢  15.00£1.69b 0.24£0.03b 0.23+0.03¢ 0.43+0.05¢ 0.53£0.09ab 175.00+9.67¢
3 it AM .
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