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The screening of heat-resistant Anoectochilus formosanus lines and the

use of orchid mycorrhiza (111}
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ERFEABERMNAL BAETHASAARLBAELMEL FARED
BT R SRS R RILHAA LGSR E SN TR RSB BITHEB%
BoA - RO E S FADBAGES CTUDNA S TRBIHEAE £k
A E MARRN R RN MAAZAR ST A/H B DNA/DNA s#3Ld
Kbl &a6 % DNA JE M tstik @ (Vilgalys, 1988) - B £ 483 5 24t
DNA (Random Amplified Polymorphic DNA, RAPD) #i5ey 3% » A & B o4
HBUBABREBRFET  FHEBE  AF - HAEBEAE SO b F R
AMREAM a2 HAEETRAPD 047 » EXRE T BERETZ 5 FH% -
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— ~ B AR R At AL B L
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Bog b TR BARA TS A R(I985)ATE - M R Z A B
BASRRGFRERAR(ZHAB AR R EH > & A HE T R E A s
3 PDA £ 2-3 X4 BB AT HE 4 - BRKHF £ (water agar, 18g/132 % 4
PREA L £ 25CRETFTHeg 2448 5> BERSEHBEES  UA
PHEMBBRERNAAIBRATHESRERSE -

Z-HMARAPD R Y B8 - BT FARE

#£ 4 DNA 6B & k%28 § Lee & Taylor(1990) & = A #L P ECH @ 4534 -
AL BT ARFRBE  ENMEURELAE  BAKBRBABCE PioA
lysis buffer (50 mM Tris-HCI pH7.2 » 50 mM EDTA - 3% SDS : 1%
2-mercaptoethanol) » 4 65°C B & — /N8 » foA chloroform/phenol # #% 4& &84 >
f EiRF 8L 10,000%g & 15 4048 » BLE B # v A 3M NaOAc & isopropanol » #
BRA o BB DNA 48 3% 70%R 95%e) Bk F kit Rk
TE 35 a2 5% 4°C P A - DNA R E R4 B 2L UV spectrophotometer {Axgo) il & -

RAPD 2z 4&4F 547 Hi#i 24 Rafalaski $(1993)2 ¥k - H—BRMA T HA
— 183 F(primer) » 3] F&H kA A 108 # (10 mers) - PCR RELBEHK A 25
gl B ads | & - & 0.lmM dNTP ~ 0.2 4 M primer(Operon) ~ 0.5mM
MgCl; ~ 0.2 units Taq polymerase & 20 ng #£hk DNA - gL Perkin-Elmer Cetus
DNA-Thermocycler 47 R & » REARMFHGACTF 308 3089 3TCR 1 548
8 2CH— RBMEE » 3Hi4T 35 MAERRBE - RE &AM X 2%¢) TAE agarose
B E ko H -

B A K 2% agarose BB E R LB DNA R Bt 8 T A hRest B
"0, 4TS 0 B NTSYS-PC skt 4748 mA a9 H > R ¥ 49 UPGMA
254 58 R 1R A0 M ALK B 3% -

T - AR 4 B S B R 2 A

BREAR DA L5025 BT R RS IE S R e 8 - LURY
3% 4 B ¥ (Johnson solution ) PR ] A 4 & Aeit i 4748 B 38k > Bl A 384
BR TR EHMMER - AL - 1/2NOy ~ 1/4NOsy ~ 12 NH," ~ 1/4NH, % i%
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Tablel. Survival rates {%) of ten dnoectochilus formosanus Hayata plants lines grown

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

Survivalrates  C2 C3 C4 Cs Co C7 L1 T W
(%)
Days 100 100 100 100 100 100 100 100 100
30/25C | 10 160 100 100 100 100 100 100 100 100
20 100 100 100 100 100 100 100 100 100
30 100 100 100 100 100 100 100 100 100
40 100 100 100 100 100 100 100 100 100
50 100 100 100 100 100 100 100 100 100
60 100 100 106 100 100 100 100 100 100
70 100 100 89 100 100 97 100 100 95
g0 99 95 73 89 87 78 98 100 82
90 94 90 65 69 70 67 92 98 70
10 100 100 100 100 100 100 100 100 100
35/30°C | 20 100 100 100 160 1060 100 100 100 100
30 100 100 98 86 95 96 100 100 60
40 81 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 Anceciochilus formosanus Hayata from various origin : C:Pu-Lee Chiws - LIYu-Chyr

Lars#l1 ~ T:Tai-Tungs cultivar ~ W: wild grown.
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Table 2. Hyphal anastomosis reactions of orchid mycorrhizal fungi

¥4 | ROl RO2 RO03 RO4 RO5 RO6 RO7 ROS RO9
R.01 + — - — — — — — —
R.02 - + — - — — — — —
R.03 - — + — — - - + —
R.04 - — - + + - - — +
R.05 — — - + + + — — +
R.06 — — — - + -+ — - —
R.O7 — — — - — — + — —
R.08 — — + — — — — + _
R.0% - — — + + — — — +
+: with hyphal fusion. —: no hyphal fusion -
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Table 3. Hyphal anastomosis between orchid mycorrhizal fungi and test isolates of

Rhizoctonia solani

s o W
ROl R02 RO4 RO5S RO6 RO7 RO9
ATCC76121  AG-11A - - - - - -
ATCC76122  AG-11B - - - - -
ATCC76123  AG-11IC -
ATCCT6168  AG-2-1 - - - - - - _
ATCC76124  AG-2-2 IIIB - - - - - - _
ATCC76125  AG-221V - - - - - -
ATCC76167  AG-3 - - - - - -
ATCC76126  AG-4 HGI - - - - - -
ATCC76127  AG-4 HGII e
ATCC76128  AG-S e
ATCC76129  AG-6 HG-I - - 4+ o+ o+ o+ -
ATCC76130  AG-6 GV - - 4y - -y
ATCC76131  AG-7 T
ATCC76106  AG-8 i
ATCC90331  AG-9 - - - - - - _
ATCC76106  AG-10 - - - - - -
ATCC76132  AG-BI - - - - - - -

+: with hyphal fusion.

—: no hyphal fusion
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Table 4. Hyphal anastomosis frequency between orchid mycorrhizal fungi and

tested isolates in AG-6 of Rhizectonia solani

Hyphal fusion (%)

Isolate AG 6 HGI AG6GV
(ATCC 76129) (ATCC 76130)

R.04 16 —30 010
R.05 0—15 36—70
R.06 43—71 0—10
R.07 47—175 0—10
R.09 0--10 41 =72
AG 6 HGI 68 — 85 12—30
{ATCC 76129)

AG6 GV 10—26 7284

(ATCC 76130)

AE -~ HELANRAPD S M A5 F
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.

B 2 ## L4 OPD-10 %3] F2 RAPD S 4 @ 3% -
Fig. 2. RAPD profile of DNA from orchid mycorrhizal fungi using primer OPD-10.
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New Cultivation Methods for Anoectochilus formosanus Hayata

Doris C.N. Chang, L.C. Chouand K.C. Lee
Departmeni of Horticulture, National Taiwan University, Taipei, Taiwan, ROC
(10617)

Introduction

Anoectochilus formosanus Hayata is a beautiful native terrestrial plant of
Jewel’s orchid grown in the forest of Taiwan. 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 USS$/kg in fresh weight.
Now they were mass propagated by micropropagation. But the plants were highly
susceptible to Fusarium, Pythium spp. and mites in vive. 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 CQ; uptake, this plant will change from CAM (without bag)
to C3 (with bag) by the PBCM.



Fig.1 Morphology of Anoectochilus formosanus Hayata. Note the red stems (A) and
leaf lower surfaces (B); Flowers (C), and seed capsules (D).
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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,
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Fig.5 Methods for preventing the need of insecticides and pesticides for Anoectochilus
Jformosanus Hayata:
A. Using large glass jars (2.7 L)
B-D. Plastic bag cultivation methods (PBCM)

Fig.6 Morphogy of Rhizoctonia spp. (A:binucleate; b & multinucleate; m)and orchid
mycorthiza (B-D) of Anoectochilus formosanus Hayata.



T 18

s

E 15 (8 Plant Height
S 12 - O Leaf Length
L;‘ . [ Leaf Width
= W Lcaf No.

g © o ORoot No.

Z 3 [IFresh Weight
3

30

Without bag With bag i

Fig 7. Influence of plastic bag cultivation method on the growth of Anoectochilus

Jormosanus Hayata in Bay-Chu-Hai medium for 4 months
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Fig 8. Growth of Aroectochilus formosanus Hayata plants in plastic bag cultivation
method and orchid mycorrhiza fungal inoculation in Bay-Chu-Hai medium for 6

months.



