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Effects of Lanthanum Nitrate and Orchid Mycorrhizal Fungi
on Physiological Characteristics of Dendrobium of ficinale

WEI Ming, YANG Chaoying, KONG Fang,CHAI Ruijuan
(College of Biology and Chemistry Engineering, Anhui Polytechnic University, Wuhu, Anhui 241000, China)

Abstract: In order to investigate the physiological effects of lanthanum nitrate and orchid mycorrhizal (OM)
fungi on Dendrobium of ficinale ,we investigated the effects of inoculation with OM fungi under different
lanthanum nitrate application levels (0,1.0,3.0,5.0 and 7.0 mg *« L") on the biomass of D. of ficinale
seedling and synthesis of polysaccharides and proteins using a pot experiment. The chlorophyll content, ma-
londialdehyde (MDA) content and the activities of SOD,CAT and POD in cells were analyzed. The results
were as follows: (1) Appropriate concentration of lanthanum nitrate was beneficial to the development of
mycorrhiza and promoted the biomass of D. o f ficinale seedling. (2)D. o f ficinale inoculated with OM fun-
gi and applied with lanthanum nitrate 5.0 mg * L' had the largest mass of roots,mass of shoots and bio-
mass of D. of ficinale seedling which were of 4. 26,4. 98 and 4. 87-fold, respectively, compared to control.
The infection rate of OM fungi to the roots of D. of ficinale seedling reached 92. 8 %. The contents of chlo-
rophyll increased, whereas the content of MDA decreased in cells. (3) The contents of polysaccharides and
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proteins increased in cells. SOD,CAT and POD activities were found to increase significantly in cells too on

the same conditions. Therefore, the development of D. of ficinale mycorrhiza,the physiological activity and

adaptability of plants,the biomass of D. of ficinale seedling and accumulation of polysaccharides could be

improved by inoculation with OM fungi and application with appropriate concentration of lanthanum nitrate

(5.0 mg « L "). It indicated that the medicinal qualities of D. of ficinale could be promoted too.

Key words: Dendrobium o f ficinale ;lanthanum nitrate;orchid mycorrhizal fungi; physiological characteristic
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Table 1 The biomass of D. of ficinale seedling with lanthanum nitrate and OM fungus treatments

La(N(ﬁ?;ﬁfiﬁiﬁéEHalion OM S f%;{éjf‘ AR it S PR E”:':%Eli
J(mg+ L-1) OM fungus Infection rate/ % Mass of roots/g Mass of shoots/g Total biomass/g
—M Oe 0.23+0.03e 1.2640.13d 1.4940. 14d
0 +M 46.440. 8d 0.3440.02d 1. 86+0. 23cd 2.2040. 24cd
—M Oe 0.3740.04d 1.9140. 15cd 2.28+0.12cd
10 +M 66.8-+0.9c 0.5140.02¢ 2.9740.11c 3.48+0.12¢
, —M Oe 0.4940.02¢ 2.81£0.09¢ 3.30740.07c
5.0 +M 81.6+1.2b 0.724+0.10b 4.7440.22b 5.46+0.22b
—M Oe 0.50740.02¢ 2.98+0. l4c 3.4840. l4c
o0 +M 92.8%+1. 1a 0.984+0.11a 6.28+0. 25a 7.26+0. 25a
—M Oe 0.4740.02¢ 2.70+0.13¢ 3.17£0.13¢c
70 +M 69.84+1.6¢c 0.75%40.05b 4,3840.23b 5.1340. 24b

T R P AR R FRERIR 500K P22 5 B — MR EERY OM LT G IED 5 + M. B/ OM JLH s Tl

Note: The same column normal letters in table are significantly different among treatments at 5% level; — M. Non-inoculated OM fungi

(control) ; +M. Inoculated OM fungi; The same as below.
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Fig. 3 The changes of polysaccharide and protein contents in D. of ficinale

seedling with lanthanum nitrate and OM fungus treatments
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