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Tablel. Survival rates (%) of ten Anoectochilus formosanus Hayata plants lines grown

in 35/30 and 30/25°C temperatures for 3 months

Survival rates  C2 C3 C4 C5 C6 C7 L1 T W
(%)
Days 100 100 100 100 100 100 100 100 100
30/25°C | 10 100 100 100 100 100 100 100 100 100
20 100 100 100 100 100 100 100 100 100
30 100 100 100 100 100 100 100 100 100
40 106 100 100 100 100 100 100 100 100
50 100 100 100 100 100 100 100 100 100
60 100 106 100 100 100 100 100 100 100
70 100 100 89 100 100 97 100 100 95
80 99 95 73 89 87 78 98 100 82
90 94 S0 65 69 70 67 92 98 70
10 100 100 100 100 100 100 100 100 100
35/30°C | 20 100 100 100 100 100 100 100 100 100
30 100 100 98 86 95 96 100 100 90
40 g1 90 57 67 76 71 85 87 47
50 67 71 43 52 43 66 52 75 28
60 19 23 14 14 24 43 35 57 9
70 0 0 0 0 0 0 0 5 0
80 0 0 0 ¢ 0 0 0 0 0
90 0 0 0 0 0 0 0 0 0

20 replicates were tested for each treatment

Means in each column followed by the different letters were significantly different (p=0.05) as

determined by Duncan's multiple range test.

Lines of Ancectochilus formosanus Hayata from various origin :

Lais#] ~ T:Tai-Tung's cultivar ~ W: wild grown.

C:Pu-Lee Chiws - L1:Yu-Chyr
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Table 2. Hyphal anastomosis reactions of orchid mycorrhizal fungi

¥# | RO1 RO2 RO3 RO4 ROS RO6 RO7 RO8 RO9
ROIL| + - - = - - - - -
RZ| - + - - = - - - -
ROI| - - + - - - - + -
RM4[ - - - + + - - - 4
ROS| — —  — + + + - - 4
RO6| — —  — - + 4+ - - -
RO7T| — - — - = - 4+ - =
RO8| — -  + - - - -  + -
RO - - - + + - - - 4

+: with hyphal fusion. —: no hyphal fusion -
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Table 3. Hyphal anastomosis between orchid mycorrhizal fungi and test isolates of

Rhizoctonia solani

BHE%T iR o
ROl R02 RO4 RO5 RO6 RO7 RO9

ATCC76121  AG-11A - - - - - -
ATCC76122  AG-11B .
ATCC76123  AG-11C - - - - - -
ATCC76168  AG-2-1 - - - - - -
ATCC76124  AG-2-211B - - - - - - -
ATCC76125 AG-2-2IV - - - - - -
ATCC76167  AG-3 - - - - - -
ATCC76126  AG-4 HGI - - - - - -
ATCC76127 AG4 HGI — — — — — — —
ATCC76128  AG-5 P
ATCC76129  AG-6 HG-1 - - + + 4+ o+ -
ATCC76130  AG-6 GV - - -+ = -+
ATCC76131  AG-7 - - - - - -
ATCC76106  AG-8 - - - - - - -
ATCC90331  AG-9 - - - - - -
ATCC76106  AG-10 - - - - - -
ATCC76132  AG-BI - - - - - -

+: with hyphal fusion.

11
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Table 4. Hyphal anastomosis frequency between orchid mycorrhizal fungi and

tester isolates in AG-6 of Rhizoctonia solani

Hyphal fusion (%)
Isolate AG 6 HGI AG6GV
(ATCC 76129) (ATCC 76130)

R.04 16—30 0—10
R.05 0—15 36—70
R.06 4371 0—10
R.07 47—75 0—10
R.09 0—10 41-72
AG 6 HGI 68 —85 12—30
(ATCC 76129)

AG6GV 10—26 72— 84
(ATCC 76130)

AE - BBEMMNRAPD P B 23+
Table 5. Primers used for RAPD analysis of orchid mycorrhizal fungi

Primer Sequence (5'-3") GC content(%)
OPD-01 ACCGCGAAGG 70
OPD-05 TGAGCGGACA 60
OPD-06 ACCTGAACGG 60
OPD-07 TTGGCACGGG 70
OPD-08 GTGTGCCCCA 70
OPD-10 GGTCTACACC 60
OPD-11 AGCGCCATTG 60
OPD-12 CACCGTATCC 60

OPD-14 CTTCCCCAAG 60

12
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Fig. 1. RAPD profile of DNA from orchid mycorrhizal fungi using primer OPD-05.

D 9B ITLE SRR
MERERRR & %

B 2 W #L OPD-10 &3] F2 RAPD 447 B # -
Fig. 2. RAPD profile of DNA from orchid mycorrhizal fungi using primer OPD-10.
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Fig. 3. Dendrogram of 9 orchid mycorrhizal fungi genotype calculated from RAPD
data using UPGMA clustering.
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Fig 4. Growth of Anoectochilus formosanus Hayata for 4 months in vivo as affected

by various NH," concentration in TKS2 growth medium.
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Fig 5. Growth of Ancectochilus formosanus Hayata for 4 months in vivo as affected
by various NO4 concentration in TKS2 growth medium.
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New Cultivation Methods for Anoectochilus formosanus Hayata
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(10617)

Introduction

Anoectochilus formosanus Hayata is a beautiful native terrestrial plant of
Jewel’s orchid grown in the forest of Tarwan. It has been used for ornamental and
medical purposes, such as curing cancer, diabetes, and liver diseases. These plants
were collected and sold at the price for more than 300 US$/kg in fresh weight.
Now they were mass propagated by micropropagation. But the plants were highly
susceptible to Fusarium, Pythium spp. and mites in vivo. So how to mass
propagate this orchid without applying pesticide and insecticide became primarily

important.

Purposes
1.To enhance the growth of this orchid by the inoculation of Rhizoctonia spp.
2.To prevent the infection of pathogens and insects by using plastic bag

cultivation method (PBCM )

Conclusion

The inoculation of binucleate (R.02) and multinucleate (R.04) Rhizoctonia could
highly enhance the seed germination rate and the growth of A. formosanus.

The use of plastic bag cultivation method (PBCM) not only could protect the
plants from the infection of diseases and insects, but also could highly increase the
growth of this orchid. For CO; uptake, this plant will change from CAM (without bag)
to C3 (with bag) by the PBCM.



Fig.1 Morphology of Anoectochilus formosarus Hayata. Note the red stems (A) and
leaf lower surfaces (B); Flowers (C), and seed capsules (D).

Fig. 2 The inoculation of OMF could enhance the germination and growth of
Anoectochilus formosanus Hayata .



Fig. 4 The Anoectochilus formosanus Hayata plants are highly susceptible to stem

rots,root rots and mites.



r
Fig.5 Methods for preventing the need of insecticides and pesticides for Anoectochilus

Jormosanus Hayata:
A. Using large glass jars (2.7L)
B-D. Plastic bag cultivation methods (PBCM)

c
Fig.6 Morphogy of Rhizoctonia spp. (A-binucleate; b & multinucleate; m)and orchid
mycorrhiza (B-D) of Anoectochilus formosanus Hayata.
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Fig 7. Influence of plastic bag cultivation method on the growth of Anoectochitus
Jormosanus Hayata in Bay-Chu-Hai medium for 4 months

_ 18

@ 15

-]

E @ Plant Height
s 12 OLeaf Length
'g 9 B Leaf Width
g B Leaf No.
E 6 C — ORoot No.
= .
% 3 T | OFresh Weight
=

U 1 1 1
NM R.02 R.04
Inoculum

Fig 8. Growth of Anoectochilus formosanus Hayata plants in plastic bag cultivation
method and orchid mycorrhiza fungal inoculation in Bay-Chu-Hai medium for 6
months.
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