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Isolations of the Orchid mycorrhizal Fungi from the Roots of
the Korean native Orchids and Inoculations of the Isolates
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ABSTRACT : Ten isolates of the orchid mycorrhizal fungi were isolated from the roots of Korean
native orchid plants (Cymbidium goeringii) which inhabitate mainly in southern and western areas of
Korea. The growth rates and color of the isolates in potato dextrose agar (PDA) were various. Microscopic
observations of the hyphae isolated were identified as Rhizoctonia repens and R. endophytica var
endophytica or their related species. R. repens was isolated from the roots of the Korean native orchids,
but R. endophytica var endophytica was only isolated from the roots of the commercial orchids
introduced from foreign countries. Also, the polymorphic patterns of genomic DNA extracted from
selected isolates were compared with those of DNA extracted from the orchid mycorrhizal fungi isolated
previously and similar band patterns were observed among those isolates. Five isolates of R. repens
were selected and cultured at the oatmeal agar for investigating their symbiosis with orchid plants. The
symbiotic specificity between orchid plants and isolated orchid mycorrhizal fungi was observed by
growing orchids about six months in the greenhouse. The symbiotic responses of the commercial orchid
plants with selected isolates were quite different from different isolates due to the genetic variations.

Key words : orchid, PCR, RAPD, Rhizoctonia endophytica, Rhizoctonia repens, symbiosis.
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Table 1. The fungal isolates isolated from the roots of the various orchids®

Isolates Host plants Descriptives
P1 C. goeringii isolated from the roots in Seo-San, Jun-Puk®
P2 C. sinense isolated from the cultivated roots in Mu-Ju, Jun-Puk®
P3 C. goeringii isolated from the roots in Ko-Chang, Jun-Puk®
P6 C. goeringii isolated from the roots in Dam-Yang, Jun-Nam®
P7 C. goeringii isolated from the roots in Hae-Nam, Jun-Nam’
P8 C. goeringii isolated from the roots in Kum-San Sa, Jun-Puk®
P9 C. goeringii isolated from the roots in Young-Kwang, Jun-Puk®
P10 C. goeringii isolated from the roots in Nam-Won, Jun-Puk’
P11 C. goeringii isolated from the roots in Nam-Won, Jun-Puk®
P12 C. goeringii isolated from the roots in Jeong-Up, Jun-Puk’
P13 C. goeringii isolated from the roots in Ko-Chang, Jun-Puk®
P14 Denderobium moniforme isolated from the cultivated roots in Green house’
P15 C. goeringii isolated from the roots in Nae-Ju, Jun-Nam’
P16 C. kanran re-isolated from the cultivated roots inoculated with P2°
F21 C. niveomargonatum re-isolated from the cultivated roots inoculated with P2°
K21 C. kanran re-isolated from the cultivated roots inoculated with P2¢

*The fungus directly isolated from the roots of the host plants under the sterilized conditions.

*Identified as a species of Rhizoctonia repens (P1, P2), R. endophytica var endophytica (P2) and see in detail Lee et al. (19).
“Isolated from the roots of the host plants at the sites of natural habitat.

Isolated from the roots of the host plants artificially reinoculated with P2.
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Fig. 1. Polymorphic patterns of the thirteen fungal isolates' genomic DNA made with the primer 28 (5'GGGCCCGTTG3, left)
and the primer 36 (S'GGGCCCGAGG3), right). The fungal isolates marked 1 for P1, 2 for P2, 3 for P3, F for F21, K for K21, 7
for P7 and so on. The standard molecular weight marked M was 900, 800, 700, 600, 500, respectively.
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ZF7EE Jeh e EAE RoFoir F5 F4F
o2 A8 =Y}

D27 0| PCR. zZtzke] #5-% PDACIA wjekdt o}
& TARS FH3Ble] FALS) genomic DNAE #2]31%
o, o]E& PCR-RAPD HHE-S Eslo] v|wslgdc). $-

Table 2. The characteristics of the fungal isolates on PDA
isolated from orchid roots’

Growth Nuclei Thickness
Color of
Isolates colon Stat Rate per of hyphae

Y ate (mm/day) cell’ (um)
P1  Pale white  submerged 4.0 2 2.5~35
P2  Brown cotton puffy 20~25 2 3.0~7.0
P3  Crystal buff submerged 3.0 2 2.0~3.0
P6  White cotton puffy 15 2 =
P7 Pale white  submerged 4.0 2 3.0
P8 Pale white  submerged 4.0 2 3.0
P9  White aerial 12 2 5.0
P10 White aerial 12 2 7.0
P11 Purple brown aerial 13 2 7.0
P12 Pale white  submerged 4.0 2 20
P13 White aerial 13 2 5.0
P14 Crystal buff submerged 4.0 2 20
P15 Pale white  aerial 3.0 2 2.0
P16 Brwon cotton puffy 20~25 2 3.0~7.0
F21 Brwon cotton puffy  20~25 2 3.0~7.0
K21 Brown cotton puffy 20~25 2 3.0~7.0

*The mycelia of each isolate was grown on PDA at 25°C for
observations.

"Nuclei per cell and thickness of hyphae were observed by
staining hyphae with tryphan blue at higher concentration and
slide culture on PDA.

“Not observed because the isolate was contaminated.
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Table 3. Growth of the various orchids for six months on the oatmeal agar after being inoculated with several fungal isolates®

Orchid Isolates® Shoots Roots Total dry
cultivars® No.  Length, (mm) Dry weight ()  No.  Length, (mm) Dry weight (g) weight (g)
P1 6.0 383 56 7.6 333 95 1.51
P7 6.6 483 72 6.6 33.3 1.10 1.82
. P8 6.6 43.3 79 7.0 20.0 1.05 1.84
%’,:’y%‘ﬁﬁ':y P12 5.0 46.6 50 5.6 25.0 73 1.24
P14 73 36.6 57 73 25.0 81 1.38
Control 5.6 35.0 38 6.6 20.0 74 1.12
LSD 1.2 3.9° 17 1.5° 6.6 29 62°
P1 4.2 17 .10 4.6 31.0 66 76
P7 4.6 22 23 5.8 29.0 .80 1.03
Cymbidium P8 52 21 26 8.2 30.0 1.08 1.34
P12 10.6 24 48 38 16.0 76 1.24
soran P14 d _ 4 d _d _d _d _d
Control 35 17 17 6.3 232 1.03 1.23
LSD 1.4° 5.7 10° 2.6° 6.5° 41° 47
P1 8.4 46 65 6.0 53.0 1.91 2.57
P7 7.8 54 .50 5.0 32.0 1.58 2.09
P8 7.6 49 58 5.8 46.0 1.91 250
C. kanran P12 9.4 42 71 4.6 27.0 1.38 2.10
P14 8.8 40 59 52 31.0 1.24 1.84
Control 8.1 41 73 43 27.5 ‘ 1.41 2.16
LSD 23 11° 28 1.3 10.3° 61° 84
P1 8.7 51.2 75 9.1 25.0 2.15 2.9
P7 8.2 48.7 73 82 212 1.54 2.2
P8 11.8 43.7 83 75 16.2 1.50 23
C. kanran P12 11.0 52.5 68 47 20.0 1.80 25
P14 10.2 56.8 87 3.8 31.8 1.32 21
Control 10.0 43.7 48 55 20.0 1.20 1.6
LSD 1.8° 8.7° 23 2.6° 9.3° .66 74
P1 23 34.1 81 5.3 50.0 241 322
P7 35 30.8 1.11 4.0 52.5 1.91 3.02
P8 3.8 34.1 1.37 48 45.0 1.67 3.04
Phalaenopsis P12 3.6 258 98 4.8 475 2.50 3.48
P14 33 325 .89 5.0 70.8 2.90 3.79
Control 2.8 28.0° .87 32 61.0° 1.59 247
LSD 1.3 10.3 .60 14° 24.8 0.92° 1.32

*Averaged values from six or five replicates measured for six months of cultivation on the oatmeal agar under the laboratory con-

ditions.

"The orchids of Cymbidium hybird employed from Lab of Dr. Pack.

“The fungal isolate isolated from the roots of Korean native orchid plants.
All orchids were dead during the experimental periods.
“The difference between two means is significant at the confidence level of 95%, if that>the LSD mentioned above.
“The one third of the orchids were dead. Thus, the means of the growth were calculated from the survived orchids.
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Q= AL velhta o zE oI Ao uet
MEE w2 FATE AT 4 oz At5H
o]d AT ZAzh= o A EE o FAF
A" o] Al E25 & 3l T3 A5t E
7o 2 Azhec},

4&‘3;&

o o

A

—_
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M [

2 o

o] F3t AHAR| ] == Cymbidium goeringii) 5
gollA FAZhH= 1018 &S etk #=ld
o FZFS PDACIA vieket A3} w52 ofokil Az
4 veiigled, A L v dgic), 2eljd O oo
2 #v|Ao 7 #AI A} Rhizocionia repens == R.
endophytica var endophytica® FAR =Tk R repens=
ARl ko] BElox] gel #FEHeH, R
endophytica var endophytica= A QqA 02 A== <
AR] i BaEloM EE|ESch 22E #F F R
repens®} F-A1EE 57019] E-2]7FS oatmeal agarell %<3}
I owfeket F oeFe] b F12E o|AlEte e AAE
#Asigdot. A de] AR E8 el ahebA] ok
sloi ot diFEe) W2 SR Bh-S JElA, &
27 27k i3] FA BAE A 5 ok
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