F2 P F A A19F A|3E(2000)
Korean Journal of Environmental Agriculture
Vol. 19, No. 3, pp. 206~212

SIS EUUA O S A 30| BRimE2 431
472 ol oixle 3%

2ue - BYY - 25 B FEWY
tﬂ
<]

Azstm Ad4gHeR - Vg Tdstn ARERRR FAAT

Effects of Source and Application Rate of Phosphorus on Growth and Arbuscular
Mycorrhizae Formation of Trifoliate Orange in Volcanic Ash Soil

Seok-Beom Kang * Sung-Min Jwa - Doo-Khil Moon - Hae-Ryong Han - Jong-Bae Chung” (Faculty of Horticultural Life Science,
Cheju National University Cheju 690-756, ”Dept of Agricultural Chemistry, Taegu University, Kyongsan 712-714, E-mail
jbchung @taegu.ackr)

ABSTRACT : The effects of two phosphorus sources (fused phosphate and rock phosphate), applied at different rates, on
growth, arbuscular-mycorrhizae(AM) formation in roots and nutrient contents of trifoliate orange grown in an uncultivated
volcanic ash soil were investigated in a greenhouse. The seedlings were either inoculated with AM fungi or left
uninnoculated. Growth of seedlings were best in the treatments of 156-272 mg P/kg with fused phosphate. Although the
applied P in the rock phosphate treatments were nearly same or much higher comparing to the fused phosphate
treatments, seedling growth were significantly less. Soil available P in the treatment of 272 mg P/kg of fused phosphate
was maintained in the range of 3-5 mg/kg during the experiment, and the AM formation was about 60% in average. In
the treatments of lower rates of fused phosphate application or of rock phosphate application, soil available P were lower
than 3 mg Pkg and AM formations were less than 30 %. Significant increases were found in seedling growth and
nutrient absorption due to AM fungi inoculation, and the effects were much more significant in the treatments of higher
AM formation. In most of citrus groves in Cheju island, soil available P is much higher than 200 mg P/kg, and average
AM formation in citrus roots is less than 30 %. Results obtained in this study show that the formation of AM can be
increased at much lower level of available P than the present levels found in citrus groves.
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Table 1. Chemical properties of soil used in the experiment

Av. P Ex. cations

Tot. N OM v,

pH 7 K Ca Mg
% % mg/kg cmolkg

5.6 0.65 230 0.81 0.85 1.63 0.42
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Table 2. Treatments of phosphorus.
Fused Rock  Complex

Treatment Phosphate Phosphate fertilizer Total P applied
g P/SOL soil g 0L mg Pikg
F0 - - 3 3.00 40
Fl 218 - 3 5.18 66
F2 435 - 3 735 98
F3 8.70 - 3 11.70 156
F4 17.40 - 3 2040 272
Rl - 14.95 3 17.95 239
R2 - 29.90 3 3290 439
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Fig. 1. Changes of the contents of available P in soil during the
experiment.

50 T
El +Myco
ol = Wew a a
8 & bod| | b¢| | m
£ bed
o
©
=
€ 20t '
&
i
ol J
ol i
FO F1 F2 F3 F4 R1 R2
Treatments

Fig. 2. Height of mycorrhizae and non-mycorrhizae trifoliate orange
seedlings at different P levels applied with fused phosphate
and rock phosphate. Letters on the bars are mean separation
by DMRT at 5 % level.
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Fig. 3. Shoot growth of mycorthizae and non-mycorrhizae trifoliate
orange seedlings at different P levels applied with fused
phosphate and rock phosphate. Letters on the bars are mean
separation by DMRT at 5 % level.
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Fig. 4. Root growth of mycorthizae and non-mycorrhizae trifoliate
orange seedlings at different P levels applied with fused
phosphate and rock phosphate. Letters on the bars are mean
separation by DMRT at 5 % level.
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Fig. 5. Root mycorthizae formation percentage of frifoliate orange
seedlings at different P levels applied with fused phosphate
and rtock phosphate. Letters on the bars are mean
separation by DMRT at 5 % level.
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Table 3. Correlation coefficients between the ratio of AM formation
of root and growth characters in trifoliate orange seedlings
as affected by the different amounts and source of

phosphorus.

AM
formation ratio

Growth characters

TN Range Avemge o0t TS o shou .
% cm g g g

F0O 2-28 13 0010 0017 0060 0001
Fi 2-52 18 0429 0402 0528 0478
F2 6-5 33 0443 0417 06197 0519
F3 10-74 4] 0.563° 06607 0490 0635
Fa 8-92 57 06297 06007 0569 0678
RI 10-40 22 05517 -0.140 0324  -0.003
R2 2-44 26 0200 0399 0498 0455
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Table 4. Correlation coefficients between the ratio of AM formation of root and amount of nutrients in plant tissue per plant in trifoliate orange
seedlings as affected by the different amounts and sources of phosphorus.

AM formation ratio

Nutrients
Treatment Range Average
9 P N K Ca Mg Cu Zn
FO 2-28 13 0.031 0.014 0.167 0.177 0.223 0218 0.291
Fl 2-52 18 0.362 0469 0431 0.498° 0.545° 0210 0.138
1] 6 - 50 33 0.445 0.561 0463 0.357 0376 0.390 0.752"
F3 10 - 74 41 0.654" 0.581" 0.553" 0.504" 0511 0.179 0.561"
F4 8-, 57 0.578" 0.684" 059" 0.656 0.670" 0.080 0.334
R1 10 - 40 22 0.438 0.469" 0477 0.489° 0.466' 0.702" 0.383
R2 2 - 44 26 0.180 0.020 0.004 0.063 0.178 0.117 -0.469
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