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Distribution of Arbuscular Mycorrhizal Fungi(AMF)
at Ginseng Cultivated Fieldsin Jeonnam Province

Bo-Kyoon Sohn, Seo-Young Jin, and Do-Jin Lee”

Division of Environmental and Agricultural Science, Sunchon National University, Suncheon 540-742, Korea
"Department of Agricultural Education, Sunchon National University, Suncheon 540-742, Korea

This study was carried out to investigate the distribution characteristics, colonization patterns of
arbuscular mycorrhizal fungi (AMF) at Ginseng- cultivated fields in Jeonnam province including
Gokseong, Yeonggwang, Yeongam and Haenam area. Average density of AMF spores in all of analyzed
areas was in the range of 3.4~5.9 spores g'] air-dried soil and spore density in the soil was increased
gradually up to Ginseng cultivated fields grown for 3 years. However, AMF spore densities in the marginal
field soil were 6.3~14.7 spores g'1 air-dried soil and it was higher than those in Ginseng-cultivated field soils.
A 45~106 m in diameter of AMF spores by size was dominant (74.3%) in Ginseng cultivated fields. AMF
colonization association type in Ginseng roots was a Paris-type. Average rates of AMF infection ranged
from 40% to 50%, while 64.4% of AMF infection occurred in Yeongam area. External hyphae length
(EHL) in the rhizosphere soil of Ginseng cultivated field was in the range of 0.5~4.4 m g-1 air-dried soil and
the hyphae quantity was gradually increased proportional to increment of Ginseng cultivation years.
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Table 1. Chemical propertiesof several Ginseng-cultivated field soilsin Jeonnam province.

Ex.-cations

Sites 1 H EC oM TN P.Os CEC
YOR P K Ca Mg Na
15 dsm® gkg® % 1101 R ———— (00170 1 0
1 571 017 11.80 008 500.75 084 168 107 017 5.66
o 2 592 007 9.90 0.19 62148 o7l 270 116 027 7.18
OKSg 3 6.38 008 6.60 009 50288 078 252 111 017 561
4 638 0.08 7.40 007 486,01 076 266 111 028 5.83
5 487 0.09 420 006 181.70 052 147 073 003 656
Average 585 0.10 8.00 010 460.37 072 220 103 018 6.17
1 572 0.06 10.00 009 544.41 098 24 0.79 023 7.94
2 6.59 007 940 036 337.97 0.76 372 173 022 1119
Yeong 3 6.74 011 7.80 0.29 654.63 041 503 152 0.33 868
gwang 4 543 0.09 7.60 0.33 81.24 0.78 2.36 071 021 6.70
5 6.48 008 7.60 048 165.77 078 394 092 029 762
6 516 011 6.60 051 329.49 047 240 128 032 835
Average 6.02 0.09 8.20 034 35225 0.70 331 116 027 8.41
1 5.70 0.19 7.60 008 349.12 034 254 150 035 6.72
2 528 0.09 5.40 008 150.16 052 289 147 033 038
Yeongam - 4 6.37 024 260 0.05 13751 105 296 186 046 7.06
4 528 09 460 008 28427 041 345 105 032 9.26
5 5.77 013 7.80 012 14931 033 348 190 025 932
Average 568 032 5.60 008 21407 053 306 155 0.3 835
2 497 0.09 440 006 3827 0.36 205 0.74 036 841
3 5.66 0.16 6.80 008 74.05 0.86 324 130 035 857
Heanam 4 5.49 0.19 460 007 85.97 047 276 085 031 7.10
5 571 015 520 011 44,02 077 367 139 024 878
6 480 028 400 001 129.02 0.6 192 083 0.40 841
Average 533 0.17 5.00 007 74.27 0.66 273 102 033 8.25
Recommended 50 005 20 70 02 20 10
levels ~60 ~01 ~35 ~200 ~05 ~45 ~30

" YOR: Yearsold Ginseng root.
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Fig. 1. Changes of AMF spore density depending on = HUe
cultivation year at Ginseng-cultivated fields (Vertical line is ™ 5T
standard error). =
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Table2. Digtribution of AMF spore sizeat Ginseng-cultivated fields.

No. of spores/ 30g fresh soil

Sites YOR'

>500 um 354~500 im 250~354 m 106~250 ;m 45~106 ym Tota um
Gokseong 3 5(4.67)" 0(0) 5(4.67) 18(16.82) 79(73.84) 107(100)
Y eonggwang 5 0(0) 1(0.95) 1(0.95) 9(8.57) 94(89.53) 105(100)
Yeongam 4 222 4(4.39) 333 7(7.69) 75(82.42) 91(100)
Heanam 5 0(0) 44.17) 0(0) 20(20.83) 72(75) 96(100)
Gokseong
Margind field 2 1(0.09) 7(0.63) 11(0.99) 217(19.5) 877(78.79) 1,113(100)
(Weed)
Y eonggwang
Margind field 5 3(0.19) 4(0.26) 3(0.19) 461(29.78) 1077(69.58) 1,548(100)
(Weed)
Yeongam
Margind field 5 0(0) 10(1.33) 54(7.18) 125(16.62) 563(74.87) 752(100)
(Weed)
Haenam
Margind field 5 1(0.38) 2(0.78) 6(2.33) 24(9.3) 75(87.21) 258(100)
(Weed)

Average 15 40 104 110.1 364.0 490.0
0.3 0.8 21 (225) (74.3) (100)

" YOR: Yearsold Ginseng root.
¥ Distributed percentagein spore size.
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Fig. 3. Colonization pattern of AMF in the minuteroots of Ginseng.
[A : Arbuscule(A), B : An epidermal cellsand external hyphae(EH), C and D : Vesicleformed by hyphae]

X100

Fig. 4. Parisand Arum-type of AMF colonization. (A and B : Paristype hyphae, C and D : Arum-type hyphae)
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Fig. 5. AMF colonization percentage in several Ginseng-
cultivated fields. (Vertical lineisstandard error).
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Table 3. Colonization rate of AMF in different Ginseng-cultivated fields.

AMF infection rate(%)

Sites U
YOR Vescle Hyphee Hyphee Totd
1 0 46.43 0 46.43
2 0 55.26 390 50.16
Gokseong 3 331 59.63 0 62.94
4 0 R75 0 R75
5 181 42.49 0 4430
Average 1.02 4731 0.78 4911
1 0.76 47.40 482 52.98
2 162 69.26 4.60 75.48
Yeongam 3 0.64 82.03 554 8821
4 2.75 68.80 149 73.04
5 0.66 54.35 0 55.01
Average 129 64.37 329 68.95
1 0 61.99 0 61.99
2 0 30.85 14.80 4565
4 0 37.24 16.56 53.80
5 0 58.30 797 66.27
6 132 66.82 458 7272
Average 022 44.15 732 51.69
2 335 68.36 275 7446
3 401 50.95 1.38 56.34
Haenam 4 0 5.63 0 563
5 0 19.28 0 19.28
6 0 17.16 0 17.16
Average 14 3228 0.83 3458

" YOR: Yearsold Ginseng root.
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59 ZHEYINME 003~695 m g 2 JAFA 2
ol st wolZo] gl H}(McNaughton and
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Table 4. Length of AMF external hyphae in Ginseng-
cultivated fields.

Sampling Sites YOR! Hyphae length
meter g dry soil
2 0.46
Gokseong 3 104
5 3.03
1 [Margind field(weed)] 102
Average 139
3 0.92
Y eonggwang 5 358
6 439
5[Margind field(weed)] 104
Average 248
2 0.75
Y eongam 3 186
4 151
5[Margind field(weed)] 173
Average 1.46
3 176
Haenam 4 136
5 0.79
5[Margind field(weed)] 217
Average 152
Totd Average 17

" YOR: Yearsold Ginseng root.
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