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Abstract . Since volcanic ash soils in Cheju island have high capacities of adsorption and immobilization of phos-
phate, a relatively high rate of P application has been recommended in citrus orchards for many years and such
a large amount of P application could be problematic both in agricultural and environmental point of view. The
objective of this study was to test whether arbuscular-mycorrhizae can be used to improve P availability in Cheju
citrus orchard soils. Soil, root and leaf samples were taken from 14 citrus orchards of different location and
soil texture. Mycorrhizal spore distribution in the soils, mycorrhizal infection ratio on the citrus roots, and mineral
nutrients in leaf samples were determined. Numbers of mycorrhizal spore were in the range of 9,000~ 40,000/100g
soil. The population level was not correlated with any of the soil characteristics examined. Mycorrhizae were
found in all of the examined orchards and root infection ratio varied between 14~60%. The mycorrhizae infection
ratio differed substantially in different soils. Although root infection was high at soils with low extractable P
level, it was not significantly correlated with other soil factors measured. Since a positive correlation was observed
between leaf P concentration and root infection, enhancement of P uptake seemed to be associated with mycorrhizal
infection. These results indicate that mycorrhizae could be a useful method to reduce P applications in Cheju

citrus orchards.
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Table 1. Some chemical properties of soils sampled from
Cheju citrus orchards.

Orchard Soil i Org.CBray P Ex. Cations, cmol/kg Total Total
P
(Location)  Series % mgkg Ca Mg K Na N%P%

Topyong Namwon 49 101 350 14 06 26 04 055 081
Bomok  Weemee 46 109 1151 42 08 14 03 097 172
Kangjung Yonghung 49 84 1080 38 05 11 03 077 108
Worlkwang Gujwa 52 33 1102 20 07 15 03 027 066
Sinsoo Donghung 46 25 671 16 06 12 03 020 024
Odung  Yonghung 47 40 576 16 05 11 03 033 036
Doryun  Cheju 54 16 385 22 11 28 03 012 026
Susan Namwon 50 84 8 15 07 15 03 049 052
Hansan  Kimyung 50 76 670 28 09 30 03 058 091
Weemee Ora 43 94 635 38 09 23 04 065 094
Sinye 1 Ora 45 170 698 51 08 15 04 092 109
Sinye 2 Halim 51 81 153 31 08 26 03 039 049
Sanghyo  Halim 49 138 194 18 07 15 03 077 053
Haye Ora 59 99 29 53 11 16 03 054 040
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Table 2. Mycorrhizae infection in citrus roots and mycorrhi-
zal spore density in soils of Cheju citrus orchards.

Orchard Mycorrhizae infection Spore density
(Location) % spores/100g dry soil
Topyong 57.9 9080
Bomok 26.5 24036
Kangjung 16.9 27922
Worlkwang 259 33240
Sinsoo 21.5 25876
Odung 59.2 9275
Doryun 309 18863
Susan 429 9542
Hansan 346 17447
Weemee 36.7 29702
Sinye 1 14.2 9410
Sinye 2 301 13382
Sanghyo 211 41298
Haye 484 17095
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Fig. 1. Photomicrograph of citrus root colonized by arbus-
cular-mycorrhizae. Root was cleared with 10 % KOH and
stained with acid fuchsin. H and V represent fungal hyphae
and vesicle respectively.
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Table 3. Phosphorus and other nutrient concentrations in

citrus leaf samples, and sugar and acid contents in citrus
fruits.

Orchard N P K Ca Mg Sugar Acid

(Location) % °Bx %

Topyong 321 015 179 220 032 101 170
Bomok 304 014 175 257 046 98 121
Kangjung 305 011 135 243 046 109 146
Worlkwang 311 013 159 207 052 109 145

Sinsoo 312 012 141 292 048 104 133
Odung 308 012 142 320 052 94 131
Doryun 251 008 105 305 071 100 149
Susan 315 013 181 189 041 93 138
Hansan 208 013 174 223 041 98 114
Weemee 334 012 165 250 036 100 138
Sinye 1 320 011 159 251 028 93 129
Sinye 2 340 013 154 275 035 97 140
Sanghyo 259 010 131 219 026 101 134
Haye 319 013 152 245 039 87 173
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Fig. 2. Relationship between mycorrhizal infection ratio and
leaf phosphorus content of Cheju citrus plants.
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