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Improvement of Rock Phosphate Utilization Efficiency
-Distribution of V. A. Mycorrhizae on Cheju Island, and Isolation and
Cultivation of Rock Phosphate Solubilizing Fungi -

U Zang-kual, Kim Hyeong-ok, Lee Shin-chan

Summary

To make a survey on the distribution of V. A. mycorrhizae on Cheju—Island. 60 soil samples were taken
from the cultivated and non-cultivated lands (27 volcanic soils and 33 non-volcanic soils). Spore densities
(spore number/100g soil) were measured by the floating method. Phosphate-solubilizing fungi were isolated
from 18 soil samples and selected by the pure cultivation method on PDA-calcium phosphate media.
Adaptation cultivations of the selected fungi were conducted in the rock phosphate-liquid media succeesive-
ly with the change of sugar to straw composition.

1. Low spore density below 100 was observed in 16 sampling sites and high density above 500 was shown
in only five fields, rest of the locations being ordinary levels.

It seemed that spore density was related to the locality but not to pH. water content, total nitrogen and

phosphate percentage of the so:':.

2. Phosphate solubilizing fungi were found on PDA—calcium phosphate media in 41 soil samples.

3. After 6-day pure cultivatin on PDA—media. fungi having 8—15mm of colony radii(R). 14—22mm of halo
radii(H) and higher H/R ratic than 1.2, were obtained in 18 soil samples.

4. Five successive cultivations in the liquid media containing powdered rock phosphate were undertaken to
adapt the selected fungi to the low sugar/straw condition (sugar 0.35%, straw 1.15%). At the end of 5th

cultivation, seven fungi (from soil No. 1. 8, 24, 26. 31, 43 and 45) remained and showed about 29

percentage of rock phosphate solubility making the liquid media neutral.
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Table 2. Soil characteristics and mycorrhiza spore densities distributed in the soils

Soil Spore density pH Water Total Total  Cultured
number {Spore/100g soil) H,0(1:5) contents (%) N(%) P(%) plants
1 63 5.5 24.9 0.7 0.6 3y—citrus
2 * 5.5 24.9 0.8 0.9 4y—citrus
3 40 5.2 27.7 0.7 1.0 garlic
4 23 6.8 22.0 0.9 0.6 garlic
5 52 6.0 22.9 0.9 1.1 20y—citrus
6 413 4.9 30. 4 1.1 0.6 Jy—citrus
7 148 5.0 19.4 0.8 1.1 chiness cabbage
8 120 6.3 33.3 1.1 1.1 Ty—citrus
9 * 5.7 31.2 1.3 2.0 15y—citrus
10 48 6.2 21.8 1.3 1.3 rape
11 35 7.8 19.9 1.2 0.8 garlic
12 67 7.9 2l.1 0.7 0.9 barely
13 52 6.8 36.7 1.8 1.2 carrot
14 44 7.5 30.2 1.2 1.0 carrot
15 196 6.3 34.3 1.3 1.0 carrot
16 190 5.3 41.3 2.0 2.1 radish
17 150 5.7 33.5 1.1 1.0 carrot
18 170 5.0 27.8 0.8 0.8 onion
19 219 5.9 39.5 1.5 0.9 radish
20 128 6.1 33.2 1.2 1.3 7y~—citrus
21 149 5.3 29,4 0.9 1.0 6y—citrus
22 86 6.2 34.9 0.9 0.8 20y~citrus
23 236 5.0 4.8 1.5 1.1 7y—citrus
2 71 5.2 30.5 1.5 1.4 13y—citrus
25 908 6.3 23.8 1.2 1.7 12y—citrus
26 79 5.5 26.5 1.3 2.0 20y—citrus
27 93 5.4 40.3 1.5 0.9 3y—citrus
28 117 5.7 39.6 1.4 1.3 12y—citrus
29 71 5.2 23.1 1.5 1.1 17y—citrus
30 136 5.5 26.0 1.7 0.9 Sy—citrus
3 279 5.7 32.5 0.6 0.4  virgin soil
32 233 6.8 23.7 0.7 0.7  pasture soil
33 118 6.8 23.3 0.5 0.7  garlic
3 141 6.1 20.2 0.5 0.6  chinese cabbage
35 68 6.9 16. 4 0.6 1.3 cabbage
36 100 5.3 16.0 0.7 1.0 cabbage
37 73 6.0 20.5 0.6 0.5  radish
38 89 6.1 23.5 0.5 0.7 potato
39 225 7.3 18.9 0.7 0.8  garlic
40 290 6.3 25.6 1.1 0.9 virgin soil
4 335 5.8 12.2 0.8 1.9 rape
42 245 6.6 12.1 0.8 0.7 garlic
43 202 5.9 2.2 0.9 1.1 pepper
4 355 5.6 31.0 1.1 1.8 7y—citrus




ARG REEBOE A A WRE 7

Soil Spore density pH Water Total Total Cultured
number (Snore/100g soil) H,O contents N p plants
(1:5) (%) (%) (%)
45 400 5.5 23.0 1.2 2.2 16y—citrus
Py 181 6.1 32.0 1.6 1.4 rape
47 370 5.2 25.0 1.0 0.6 6y —citrus
48 361 5.4 27.9 1.0 1.7 10y —citrus
49 276 7.2 27.7 1.0 0.7 14y—citrus
50 335 5.2 38.7 1.4 0.6 pasture soil
51 555 5.7 53.0 1.6 0.7 3y—citrus
52 333 4.6 23.4 1.0 0.1 pasture soil
53 309 5.7 49,5 2.0 0.9 pasture soil
54 346 5.8 51.3 1.7 0.9 pasture soil
55 421 4.8 29.8 1.0 1.2 15y—citrus
56 388 4.8 29.8 1.0 1.3 6y—citrus
57 457 6.6 22.2 0.7 0.8 8y—citrus
58 615 5.0 28.3 0.9 0.7 buck wheat
59 680 5.7 38.1 1.1 0.9 virgin soil
60 458 5.6 20.7 1.4 0.8 virgin soil
* No alive spore was found,
2 2oj4s] Sopreh FEFYol 22 Eokl A o weh,
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P o O
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Table 3. The isolation degree of calcium phosphate—solubilizing fungi from each soil when incubated five times.

Sl Replication Seil Replication

number 1 2 3 4 number 1 2 3 4 5
1 + — + - 31 + - - - -
2 - - - + 32 - - - + -
3 _ + - 33 + + + - -
4 - — + - 34 - - - - -
5 — — + - 35 + - + - -
s - - - - 36 - - - = =
7 - - - = 37 - - - - -
8 — + + — 38 + - - - -
g + — + - 39 + - + + -
10 - - - - 40 R
11 - - - - 4 - - T~ -
12 + - + - 42 - - ot -
13 + — + — 43 + - + - -
14 + - + - 4 - - - - N
15 - - - - 45 R
16 - - - - 46 - + - - -
17 + + + - 47 - - - - -
18 - + - - 48 - - - - -
19 — + + + 49 - - - - -
20 + - + - 50 - - - - -
21 - — - + 51 - - - - -
22 - - = = 52 - - - - =
23 - - - - 53 - + - - -
24 - - + - 54 - + + - -
25 + + - - % - - + - -
26 + - - - 56 - - - - B
27 + + — + 57 - - + - -
28 - + - - 58 + - - - -
29 + + - + 59 - -~ + - -
30 - - - - 60 - - = -
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Plate 2. The fungi (a) which dissolved calcium phosphate precipitation very well and (b) which dissolved slightly.

t} mycorrhizae RIFEE7H 44 wobe Hel £
Holgleh, 22} qlAbRw g4 KRB mycor
thizae S#iote] AQ A cisi4 2o 2L HE
7t wagk Ao Y5

4 BSHBINE WIS ASAH Y0 GE
A TS| HRY

Table 4o vebt e 1B8HL KBS 1.0%

sugar®} 0.5% straw®| 24 Zh+ KOG ERKE
Ettoll 109 7t $R Flol Y gigessiwe] pH
W3 KEE B8 RS Sl AL 4 sugar
9} straw 245 0.75% 4 wbE Kol A ubSu
& AAEta pH 9 KEH ARAL Y3l 4
BREROES A BRI AT R Yot
W ol 4 KA4KEl F4MA colonyE A4l
A FwE TRk TR wel YAl sl
{plate 3¢l 4] B ule} Tho]) HREF 279} Tk

Table 4. Change of colony (R) and halo(H) radii during 6—day cultiation and ratio of colony to halo radii at the end

of growth. (mm)

Fungi __lst day 2nd day 3rd day 4th  day 5th day 6th day H/R on

number R H R H R H R H R H R H 6th day
1 2 2.5 5 [ 7 10 8 11 8 13 8 14 1.75
2 2.5 (] 5 6 8 11 n 12 11 13 15 18 1.20
4 2 0 6 7 8 10 10 13 12 15 13 18 1.38
S 3.5 5 6 10 8 14 10 15 10 20 10 21 2.10
8 3.5 4.5 5.5 8 8 10 8 14 9 17 10 28 1.80
10 3 4 5 9 12 15 14 19 14 19 14 19 1.36
17 1.5 0 4 5 8 10 10 12 10 15 12 17 1.42
22 4 5 10 11 11 12 12 13 12 15 13 17 1.31
24 2 3 7 9 8 12 9 13 10 15 11 17 1.55
26 1.5 2.5 4 6 6 10 8 11 10 14 12 17 1. 42
27 2.5 0 5 7 6 11 8 11 8 13 9 15 1.67
29 3 4 6 7 7 13 9 13 10 16 10 17 1.70
31 2.5 4 6 8 8 12 9 13 9.5 15.5 11 17 1.55
32 3 3.5 5 8 7 8 10 15 10 18 10 18 1.8
33 2.5 3 5 8 8 1Q 10 15 10 18 12 20 1.67
39 4 5 6.5 9 8 13 10 16 11 19 12 22 1.83
43 2 4 5 9 7 14 8 15 9 18 9 20 1.22
45 4 5 7 10 8 13 9 16 11 19 11 20 1.82

— 89 —
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Plate 3. The fungi colonies which were growing well {a) and not {b) in the liquid media mixed with sugar, straw
and powdered rock phosphate, after 10 days incubation.

BRY F Ad 4ot BE Y02 sugary £ 0% 2 ﬁéﬂl 7tz
sugar 0.35% 9} straw 1,15% 2] 24 & z+= wi x| o o] % AitEel 4 ofwl Ho] o} A AL = 9

ZAAA Rk 7 SebAefl A A BAE wlAlfolch ol & AikES 300mg HK B

A ol 7tal A A sl 44 3 WEE EHH B8 ol & oF 15% Y=ok B4 Hol 55

8 AKES Feb4 Table 5ql eyt Aol b4 ok 28% BMEAD 4 AlE AL v
A& ol ool whebx 10987E o oF T2 BIHE Bz A o) wgtel a4 2 dLsw Qchm Azt

PHE 45she A3k vehlie R Kat & ek, sugare] obg GA M U shol WAl A 4

M %< S7Hld. = Bge] pHitol delba ¢ Fol 2ol prmEe] A %o) RA A Lk AL 7

A KB Bl o Botlo 2 vk obd & Table 7 2ol ( Ak Aol BEE 7] LA oo

Soll 4 & 4 glevll Ao MW Ful i) 2) M3skA el sugar% S EaAnk A7)0

EAF Ao A Fol4kl oal A kG| B 24 32 488 ole £ 9o}

Hrbe RE oL dAEE 49T F doz=e

43 7) 25l pHele] aAl & & of dFsojor & A

olc}. 22l x Table 4ol 49} 7] H/R Zto 2 ik b C:2)

W BEE WS % ohstd A el Table 59| A

3& 29 H/RZle] AL ARESS RBIEH A MFEEY 7Axz) Y olAzLE] V. A mycor

© H/Rgte] "f"b@i‘*i H e ARGE thizae B-Z AT 7] S8l 604 248 Eop

BfstE Ax gler2 $odTe] HTAUL K (3}4k3] & 2770 2| ol 3} w{3H413] & 337 2] )L )

sl 42 5o Frhsleid & del Yeta Asted FAPeI YO 2 TAYE(EAIE, 1008 &
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)& FHYch = AFAH 3 8L SALA 4t
Sl 4 S AHEFA DA T
k3t A g v AZE A strawel 2] el
Azle A4S Mg

1. ZaW £} 1000) 842 % X5 Ze X
1974010 50001 4 ¥& +FE viebd EL 5 A
o golglm vrixt REFTolUch EAYUEY
et sopel pH 430 4 24 2 3 A4
of BAGG o S AN Aol whebd FehAl 2
2 Ady 57 S4ol Hebd AAse Aoz
2ok

2. PDA—calcium phosphate u 2| o} 4| ol 4b-& &
Aok AabFol BAL AL 604 AAF 41H £

el ok,

=

o
4
z_-l‘

3. %ol U484 44FE PDA—calcium
phosphate i 2| ol 64 7t W o}g] & 73 ¢ colony ut7
o] 8~15mm, halo ¥t7 14~22mm, H/R7} 1.28
4 g#l4do] $r7r o2 Ak fungizh 184 £
oAl Bofl 4 warsiglch

4. PDA wizjol 4 Aubs] 2p4bd-g Qs 3
£ Ff5ls Halul o] 4 sugar/straw £ L 1%
/0.5%, 0.75%/0.75%, 0.5%/1%, 0.4%/1.1%,
0.35%/1.15% 2} 5ntAl 2 HslAzl="A 109 2+
ALufokslm 4 A A $u & fungi(EaiE 1, 8,
24, 26, 31, 43, 45)F A'#sigch wjokF oA
=8 pHe 5aba) o Lufokel] =f2f 5.0014 6.92
AL Frhshe dbe Q3o fal g2 of 15%0 A
29% 2 S =

2 ¥ X K
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