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Studies on the mycorrhizal physislogy of Anoectochilus, Haemaria and their hybrid( 1)
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Figl. Effect of Rhizoctonias spp. on seed germination of Haemaria discolor var.
dawsoniana in vitro.Note that there was no germination for the NM,OMA
treatment.

NM,OMA : non-mycorrhizal control, in OMA medium.
R.01,0MA: inoculated with R.01 OMF isclate,. in OMA medium.
R.02,0MA : inoculated with R.02 OMF isolate, in OMA medium.
NM,H3A: non-mycorrhizal control, in Hyponex#3 agar medium.
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Table 1. Effect of Haemaria discolor var. dawsoniana protocrom grown for 3 months
after the inoculation of orchic. mycorrhizal fungi in vitro.

Inoculum Plant Leaf Root Node Fresh
& height No. No. No. wt.
medium (cm) (mg)
NM,OMA 1.2b 1.9b 0.5¢ 2.3b 5.6b
R.01,OMA 2.3a 2.9a 3.6a 5.3a 77.9a
R.02,0MA 2.1a 2.9a 3.3ab 3.2b 69.9a
NM,H3A 1.9a 2.4ab 2.6b 4.9a 54.8a

15 replicates were tested for each treatments in oat meal medium (OMA) and Hyponex#3 agar medium
H3A

Mea(ns m) each column followed by th: different letters were significantly different(p=0.05) as

determined by Duncan's multiple range tes:.

NM,OMA : non-mycorrhizal control, in OMA medium.

R..01,0MA: inoculated with R.01 OMF isnlate,. in OMA medium.

R.02,0MA : inoculated with R.02 OMF isnlate, in OMA medium.

NM,H3A: non-mycorrhizal control, in Hyponex#3 agar medium.

Ao B BAMBAHVEREAL R RBAZIALATAE
Table 2. Seedling growth of Haemaria discolor var. dawsoniana plants as affected by
the inoculation of orchid mycorrhizal fungi for 12 months iz vivo.

Plant Leaf Leaf Leaf Root Root Fresh

Treatment height No. length  width No. length wt.
(cm) -cm) (cm) (cm) (2

NM 9.0b 3.6a 2.9a 1.4b 3.7a 3.7a 1.7b

R.01 16.4a 4.1a 3.6a 1.9a 4.7a 4.7a 5.4a

15 replicates were tested for each treatments in ‘King Garden # 3 ‘ growth medium (peatmoss:
vermiculite: perlite= 1:1:1 v/v/v)

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

determined by Duncan’s multiple range test.

NM,OMA : non-mycorrhizal control.

R..01,0MA: inoculated with R.01 OMF isolate.
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Fig2. Effect of Rhizoctonia spp.and growth media on seed germination of

Anoectochilus formosanus Hayata in vitro .

NM,OMA : non-mycorrhizal control, in OMA medium.
R..01,0MA: inoculated with R.01 OMF isolate,. in OMA medium.
R.02,0MA : inoculated with R.02 OMF isolate, in OMA medium.
R.11,0MA : inoculated with R.repens., in OMA medium.
NM,H3A: non-mycorrhizal control, in Hy>onex#3 agar medium.
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Table3. Effect of Anoectochilus formosanus as grown in plastic(P) and non-plastic

(NP) bag for 4 months in vivo.
Plant Leaf Leaf Leaf Root Fresh
Treatment  height No. length width No. wt.
(cm) (cm) (cm) (2
NP 10.3a 4.1a 1.9a 1.5b 2.7a 1.7a
P 11.5a 4.7a 2.2a 1.8a 3.1a 22a

15 replicates were tested for each treatmenzs in SUN GRO Horticulture Inc. LP4 Mix medium.
Means in each column followed by th: different letters were significantly different(p=0.05) as
determined by Duncan’s multiple range tes:.

Ao ERAARAMEEBRH SR ROEAZIDE

Plasti Plant Leaf Leaf Leaf Root Fresh
astic height No. length width No. wt.
bag (cm) (cm) (cm) (8)
OPP 11.0b 4.7 1.9a 1.5a 2.6a 2.1a

Fog-free 13.9a 6.3a 2.0a 1.6a 2.6a 2.3a

15 replicates were tested for each treatments in SUN GRO Horticulture Inc. LP4 Mix medium
Means in each column followed by the different letters were significantly different(p=0.05) as
determined by Duncan's multiple range test.
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Fig3. Effect of Rhizoctonias spp. and growth media on seed germination of

Haemaria discolor var. dawsoniana. X Anoectochilus formosauus Hayata.

in vitro.

NM,OMA : non-mycorrhizal control, in OMA medium.
R..01,0MA.: inoculated with R.01 OMF isolate,. in OMA medium.
R.02,0MA : inoculated with R.02 OMF isolate, in OMA medium.
NM,MS: non-mycorrhizal control, in MS agar medium.
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Table 5. Seedling growth of Haemaria discolor var. dawsoniana dawsoniana. X

Anoectochilus formosauus ayata.plants as affected by orchid mycorrhizal

fungi for 4 months in vitro.

Inoculum Plant Leaf Leaf Leaf Root Fresh
& height No. length width No. wit.
g (m) (m)  (om) (mg)
NM,MS 3.6¢ 3.3b 1.3b 0.9a 0.8c 453.8a
NM,OMA 4.7 4.5a 1.4b 0.9a 7.2a 400.6b
R.01,0MA 5.5a 4.8a 1.7a 1.0a 5.5b 483.5a
R.02,0MA 5.4a 4.7a 1.6a 1.1a 5.2b 468.2a

15 replicates were tested for each treatments in SUN GRO Horticulture Inc. LP4 Mix medium
Means in each column followed by the different letters were significantly different(p=0.05) as

determined by Duncan’s multiple range test.
NM,MS: non-mycorrhizal control, in MS agar medium.
NM,OMA : non-mycorrhizal control, in OMA medium.

R..01,0MA: inoculated with R.01 OMF isclate,. in OMA medium.
R.02,0MA : inoculated with R.02 OMF isclate, in OMA medium.
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Fig.4. SEM observation of Haemaria discolor var. dawsoniana and Anoectochilus
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formosanus Hayata.

Haemaria discolor var. dawsoniana pollen structure.

Anoectochilus formosanus Hayata pollen structure.

Needle-shaped crystals in the cortical cell of Haemaria discolor var. dawsoniana

root.
Needle-shaped crystals in the cortical cell of Anoectochilus formosanus Hayata
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Fig.5. SEM observation of Haemaria discolor var. dawsoniana and Anoectochilus
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formosanus Hayata.
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Cross section of Haemaria discolor var. dawsoniana mycorrhizal root .

Cross section of Anoectochilus formosanus Hayata mycorrhizal root .

Hypha occupied most of the cortical cell spaces in the mycorrhiazl root cell of
Haemaria discolor var. dawsoniana.

Hypha occupied most of the cortical cell spaces in the mycorrhiazl root cell of
Anoectochilus formosanus Hayata

Close up for the mycorrhizal hyphae in a root cell of Haemaria discolor var.
dawsoniana.

Close up for the mycorrhizal ayphae in root cells of Anoectochilus formosanus
Hayata

Close up for the peloton in root cells of Haemaria discolor var. dawsoniana

Close up for the peloton in root cells of Anoectochilus formosanus Hayata.
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Studies on the Mycorrhizal Pgysiology of Anoectochilus, Haemaria
and their Hybrid (II)
By
Doris C. N. Chang and Ling-Chin Chou

Using environmental control method, hybrid capsules of Anoectochilus
Jormosanus Hayata and Haemaria discolor var. dawsoniana were collected by hand
pollination for the late flowers of Anoectochilus and the early flower of Haemaria.

Symbiotic germination of H. discolor as well as the hybrid all showed that orchid
mycorrhizal fungi (OMF) could promote seed germination, development of
portocorms and seedling growth.

Plastic bag culture for A. formcsanus could save time and labor for the routine
cultivation practice, also the plastic bag could serve as an insects protection film. So it
is recommended for practical use.

The comparison of mycorrhiza: structures of both crops by SEM showed that both
kind of roots contained needle-shaped crystals. After OMF inoculation, young and old
pelotons could present in the cortical region of the same root. It was concluded that
both crops showed the ‘tolypophagy’ type of infection by the OMF.
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